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THE STETTINER MASCHINENBAU 
ACTIEN - GESELLSCHAFT “ VULCAN.” 


THe success of the twin-screw Atlantic liner 
Kaiser Wilhelm der Grosse has served more than 
any other incident in the maritime history of 
Germany to proclaim to the world the pro- 
gress of her shipbuilding industry, for the ship 
is not only the largest, but the fastest, passenger 
steamer afloat, and a fit representative of all the 
qualities which make for comfort and seaworthi- 
ness. She proves alike the energetic enterprise 
of the owning company —the Norddeutscher 
Lloyd — and the high efficiency and skill attained 
by the constructors—the Stettiner Maschinenbau 
Actien-Gesellschaft ‘‘ Vulcan,” of Bredow, near 
Stettin. 

The Vulcan Works at Bredow, near Stettin, are 
now the best-known shipbuilding establishment in 
Germany, and their splendid productions, alike in 
naval and mercantile ships, place them in the fore- 
most rank. Indeed, not only the performances of 
the Kaiser Wilhelm der Grosse, but the popularity 
of several of their liners for the China and Eastern 
trade, give them a position of equality with the lead- 
ing firms in this country. Their works were first 
organised in 1851, when Messrs. Friichtenicht and 
Brock commenced the building of iron ships in the 
then insignificant little village of Bredow, on the 
banks of the River Oder, a few miles north of 
Stettin, and near the Baltic. The plant was not 
extensive, the area covered was but a tenth of 
that now included, but they were commensurate 
with the requirements of the time, for then iron 
ship building had not assumed great proportions 
even in this country—but few of our firms of to-day 
made a beginning in the first half of the century. 
The original co-partnery continued operations at 
Bredow for six years, and then, when the condi- 
tions encouraged expansion, a company was formed, 
with the co-operation of six Stettin and two Berlin 
gentlemen closely identified with commerce and 
industry. 

Thus the ‘‘ Vulcan” Company was founded, 
with a capital of 150,000/., and with the object, as 
the statute of January 29, 1857, says, of ‘‘ acquir- 
ing and enlarging on a grand scale the works of 
Messrs. Friichtenicht and Brock.” One can readily 
believe that none of the founders anticipated the 
development which, owing to the ability and enter- 
prising spirit of the directors, has taken place during 
the forty odd years that have since elapsed. From a 
modest beginning, a world-wide reputation has been 
made, the value of work done now within a year 
amounts to eight times the original capital, while 
the wages paid to the 6000 odd workmen is nearly 
twice this capital. As the company now build ships 
of the largest size, and as many as 110 locomotives 
per annum, it is easy to understand that they deserve 
a large share of the credit in that great industrial 
activity in Germany which has excited the interest 
of the world; and as the ships built carry exports 
to every continent, their association is very direct 
with the expansion of Germany’s foreign trade. 
The credit is none the less, and should be the more 
readily recognised, because it affects some of our 
British industries. 





The progress made since 1857 is established by 
a comparison with present conditions. The share 
capital has gradually been increased from 150,0001. 
to 400,000. In 1857 the plant was estimated as 
worth 95,000/.; now it has risen to almost ten 
times that value—900,000/. The share capital 
looks very modest by the side of such figures : it 
has only been possible to minimise it by the crea- 
tion from time to time of heavy reserve funds, and 
by ‘‘ writing off” large sums during the years of 


Tonnage of Ships and Indicated Horse-Power of Engines 
Constructed at the Stettin Works, 1852-1898, 
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Two war vessels of 16,350 tons displacement, with four sets of 
engines, aggregating 36,000 indicated horse-power, are still being 
built. Also six merchant vessels of about 70,000 tons, and twelve 
sets of engines of 74,000 indicated horse-power. 


prosperity, so as to reduce the ‘‘book value ” of the 
works to 300,000/. The working capital amounts 
at present to a little over 200,000/. Since 1870 
great progress has been made. Then the establish- 
ment at Bredow covéred an area of 8 hectares (20 
acres), as compared with 25 hectares (62 acres) now. 
The workshops themselves occupied, in 1870, about 
25,000 square metres (270,000 square feet); they 
now cover twice that area. In 1870, about 1800 
men found employment at the works ; the average 
number of workers is now over 6000, while last 
year’s wages bill was 275,0001, 





The first ship which the Vulcan dispatched was 
the paddle-boat Dievenow, belonging to Messrs. 
Braeunlich, of Stettin, and the fact that this boat 
is still doing duty, after 45 years’ service, is but an 
indication that good workmanship is not a matter of 
to-day only, but that it has obtained from the 
beginning. This pioneer ship, launched in 1852, 
was a passenger steamer of 125 ft. in length over 
all, 115 ft. between perpendiculars, with a register 
tonnage of 102 tons. In 1866, some small men-of- 
war were commenced for the Prussian Navy ; in 
1869, the first large marine engine, destined for 
the ironclad Hansa, was constructed ; and in 1871 
the German Navy ordered the ironclad Preussen 
fromthe Vulcan Company. These are events mark- 
ing the progress of the company. Including the 
ships now in course of construction, the Vulcan 
Company has altogether built 247 vessels, includ- 
ing 61 warships of various sizes, 137 screw steamers 
for the merchant service, and 49 paddle-boats of 
various sizes. The German Navy has ordered 17 
ships, comprising six ironclads of displacements 
varying between 6000 and 10,000 tons; and foreign 
Governments have been supplied with 11 ships, 
comprising two ironclads of 7500 tons, and one 
armoured cruiser of 9850 tons displacement. 

The Table on this page affords some indication 
of the work done in successive years. It is but 
natural that, with an industry new to a nation, there 
should be fluctuations, and perhaps the fairer basis 
of comparison is to take the total for decades. Thus 
between 1861-70 the tonnage was 8304 tons, all 
merchantmen of comparatively small size, while 
the horse-power was 10,015 indicated horse-power. 
In the next decade—1871-80—warships began to 
bulk largely, their number being nine, and their 
aggregate displacement 35,200 tons, while the 23 
merchant steamers constructed had a tonnage of 
6742 tons, together 41,942 tons; and the power 
of machinery was 38,130 indicated horse-power. 
In the next decade, when the firm had entered the 
list of constructors of Atlantic liners, the total shows 
another forward advance. The merchant steamers 
built number 62, and totalled 83,176 tons, while the 
38 warships had a combined displacement of 37,191 
tons, so that the total of the previous ten years was 
trebled, and the power of machinery increased four- 
fold—142,157 indicated horse-power. And now, 
although only eight years of the current decade are 
gone, the vessels total 126,357 tons, and the machi- 
nery 169,205 indicated horse-power, while there are 
building six merchant vessels of about 70,000 tons, 
with engines of 74,000 indicated horse-power, and 
two warships, of 16,350 tons displacement, with 
engines of 36,000 indicated horse-power. 

But mere figures do not prove either the extent 
or the character of the work done. The Kaiser 
Wilhelm der Grosse, the largest and fastest mer- 
chant steamer afloat, which we have illustrated so 
fully, says much as to the designing and construc- 
tive capabilities of the establishment over which 
Mr. H. J. Stahl, Mr. Robert Zimmermann, and 


|Mr. J. Flohr now — and here it may be said 


that Mr. Stahl has been identified with the works 
for more than 22 years, and the commercial success 
is largely due to his care and experience. Mr. 
Zimmermann was trained in the best German 
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schools, and for long was identified with a yard 
at Kiel. After holding a position of responsibility 
at Barrow-in-Furness in the old days of the Ship- 
building Company there, he assumed the manage- 
ment of the Vulcan Shipbuilding Works, being also 
a director of the company, and all recent ships 
have been designed by him. Mr. C. Jiingermann, 
who was so long the engineering director, has lately 
retired, and Mr. Flohr, who was formerly Mr. Jiin- 
germann’s assistant, and, during the last 18 months, 
technical director of Mr. Odero’s shipbuilding esta- 
blishments at Genoa, is now director of the engine 
works. Although we have specially mentioned the 
Kaiser Wilhelm der Grosse, she is not the only high- 
speed merchant steamer built. The firm have con- 
structed several vessels whose names are widely 
known—the Fiirst Bismarck, of 8874 tons and 20 
knots, the Augusta Victoria, of 7148 tons and 19 
knots speed, the Spree and Havel, of 6875 tons and 
19 knots speed, and the Friederich der Grosse and 
K6nigin Luise, of 10,566 tons, two of the largest 
steamers in the Eastern trade. Several others of 
various types might be mentioned, but it is suf- 
cient to say that six large Transatlantic fast boats, 
lengths varying between 450 ft. and 625 ft., have 
been launched ; 21 large Transatlantic cargo and pas- 
senger boats, with lengths between 260ft. and 525ft. ; 
42 medium-size boats for passengers and cargo, with 
lengths between 150 ft. and 250 ft. ; 56 small ships ; 
six ice-breaking steamers. The paddle-boats com- 
prise 17 passenger boats and 32 steam tugs. 

The diagrammatic profiles of representative 
ships, given on this and the opposite pages, suggest 
the progress of German shipowning, as well as 
shipbuilding ; but we may explain at the outset 
that the Bremen and Lahn, included amongst the 
German vessels, were built in this country. They 
were the first and last ships for passenger traftic 
constructed in Britain for the Norddeutscher Lloyd 
—the former in 1857, by Messrs. Caird, of Greenock, 
and the latter in 1888, by the Fairfield Company, 
both on the Clyde, and during that period British 
yards were scarcely without a vessel for the line. 
The first vessel built by the Vulcan Company for 
the Norddeutscher Lloyd was the Stettin, in 1886. 
She was what is known as an intermediate vessel, 
being 276 ft. long over all and 260 ft. between 
perpendiculars, and has proved the prototype of a 
fine class of ships engaged in carrying a few pas- 
sengers and a very large cargo at moderate speeds, 
About this time the company were doing very 
important warship work. They had been entrusted 
with the construction of several large warships— 
the battleships ‘‘ Preussen,” ‘‘ Sachsen,” ‘‘ Wiirt- 
emberg” and the cruiser Irene, of 18 knots speed ; 
and it was natural that when the great competition 
in high-speed Atlantic liners began 10 years ago, they 
should be entrusted by the German companies 
with a larger share of patronage than heretofore. 

The enormous advance made in those 10 years is 
reflected by the ships illustrated. The speed has 
been increased by of sea miles per hour, and to 
enable this result to be realised, and yet insure an 
income from passenger traffic sufficient to give a 
fair return on capital, an increase has had to be 
made in the length of vessels; for instance, from 
460 ft. in the case of the Augusta-Victoria of 1889 
to 662 ft. in the case of a vessel building at the 
Vulcan Works now; while the power of the ma- 
chinery has increased from 12,500 to 33,000 indi- 
cated horse-power, which affords perhaps the best 
indication of difficulties associated with speed 
augmentation. Some indication may here be given 
of the progress by quoting the best passages made 
in different epochs. Prior to 1888 the Umbria and 
Etruria held the honours, then the City of New 
York and City of Paris, the Campania and Lucania 
succeeding after 1893, and now the Kaiser Wilhelm 
der Grosse takes first place. 





| 
Record-Breaking Steamers. "ime. ‘| Speed. | Day’s 
| | Run, 
, days hr. min. | knots ws 
Umbria or | 
~ 1 Outwards .. 6 1 44 19.3 501 
Etruria. ae | 
Prior to 1888. a | 6 3 12 | 101 — 
sis aa! PE rar | 8 ue | oo7 | Br 
Prior to 1893. Homewards..| 5 19 657 | 20.1 -- 
Campania or ) Outwards ... 5 7 23 | 21.82 562 
Lucania. Homewards.. 5 8 88 2201; 533 
Prior to 1897. 
Kaiser Wilhelm | Outwards .. 5 4 43 | 22.29 561 
der Grosse. jHomewards.. 5 4 50 22.51 | 537 








REPRESENTATIVE GERMAN STEAMERS. 


First ship built by Vulean C* 
1862.DIEVENOW [15 f* in length 





First North German Lloyd St* 
| 1857. BREMEN 320 f*in length. 
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First North German Lloyd St” built by the Vulcan C? 
1886. STETTIN “260ft tong 8.P 
276 Ftlong ext 
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For more suitable comparison we have given the 
time the Kaiser Wilhelm der Grosse would take 
upon the same passage between Queenstown and 

ew York as the Lucania and Campania on their 
record voyages, at the highest mean —— attained 
on a run between Southampton and New York, 
Her best speed out, it will be seen, was 22.29 knots, 
against 21.82 knots for the Liverpool vessel, and 
homeward 22.51 knots, against 22.01 knots. Some 
of the best passages between Southampton and 
New York, of the Sisuen ship are man in the 
accompanying Table. ; 
Some Westward Passages of Kaiser Wilhelm der Grosse. 




















Year. | aoe Distance. | Average. bs ay 
days hr. min, miles 
1897 5 22 35 3050 21.39 561 
1897 | 6 23 5h 3055 21.23 545 
1898 |; & 2 8s 3100 21.59 554 
1898 | 6 20 00 | 3120 22.29 561 
1898 & 258] 3123 21.36 561 
Some Eastward Passages of Kaiser Wilhelm der Grosge, 
1897 5 15 10 2962 21.91 519 
1897 5 17 8 3065 22,35 528 
1898 56 17 4 3030 22.00 517 
1898 5 16 43 38085 22.19 520 
1898 5 19 45 3146 22.51 537 








In the ten years’ rapid progress indicated by these 
results the Vulcan Company have taken an active 
part. In quick succession there came from their 
works the Augusta Victoria, the Spree and Havel, 
and the Fiirst Bismarck, all to take part in the 
competition revived by the success of the Umbria 
and Etruria. These two vessels, as shown, had 
wrested the honours for high speed from the Alaska, 
Oregon, and America, and had established the 
popularity of the fast passage across the Atlantic. 
Many passengers demanded high speed, and thus 
there was a new era opened. All companies con- 
tributed to the progress: the Norddeutscher Lloyd 
built;the Spree and Havel at the Vulcan Works; the 
Hamburg-American constructed the Augusta-Vic- 
toria, Columbia, Normannia, and Fiirst Bismarck, 
of which two, the first and last were built at the 
Vulcan Works; while the White Star added the 
Majestic and Teutonic on the old Britannic’s lines, 
and the American Line the New York and Puris 
from the Clydebank Works ; and later the St. Louis 
and St. Paul, from Messrs. Cramp’s works at 
Philadelphia. 

With the advent of the Campania and Lucania 
another new era of competition was begun, and the 
Vulcan Company, on instructions from the Nord- 
deutscher Lloyd, have, as indicated already, beaten 
the Cunard liners with the Kaiser Wilhelm der 
Grosse, which has already been fully described 
in our pages. Nor has the climax been reached, 
for amongst the vessels now constructing at the Stet- 
tin Works is a steamer to excel the builders’ own 
Kaiser Wilhelm der Grosse in size and in speed. 
She is to be 662 ft. 9 in. long, 67 ft. beam, and 
44 ft. deep, her gross tonnage being 16,000 tons 
and her displacement 23,000 tons. Her engines, 
which are to be of the quadruple-expansion type, 
will have six cylinders, two high pressure, of 
368 in. ; one intermediate pressure, of 734 in. ; a 
second intermediate pressure, of 104 in. ; and two 
low pressure, of 1064. in. in diameter, with a stroke 
of 722in. At about 76 revolutions they will develop 
33,000 indicated horse-power, giving the ship a 
sea speed of 23 knots. Steam is to be supplied 
by 16 boilers with 112 furnaces. The oxperience 
with the Kaiser Wilhelm der Grosse gives distinct 
promise of success in this greater venture, which 
of itself shows the position of the works amongst 
the world’s establishments. 

A diagram of midship sections is given on page 4, 
together with a diagram of performances. As to 
the former, it will be seen that the modern ship is 
very flat in the floor, with almost vertical sides. 
The depth is restricted to suit the draught of water 
available in the various trading ports: were it not 
so the high speeds might be more easily realised, 
It will be seen that the moulded depth has not been 
materially increased, although the length has steadily 
advanced. Thus the Alaska and Umbria were 
500 ft. long, as es with the 662 ft. 9 in. of 
the new ship now building at the Vulcan Works, 
yet the depth of the latter is not much greater. In 
other words, the ratio of length to the depth in the 
Umbria was 124 to 1, and in the new ship 15 to 1. 
The draught, too, although the displacement has 
been doubled, is only 18 in. more. Again, 


as 
regards breadth, the proportion of length to 




















ENGINEERING. [Jury 7, 1899. 


ATLANTIC LINERS AND THEIR PERFORMANCES. 
(For Description, see Page 1.) 
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MIDSHIP SECTIONS OF REPRESENTATIVE ATLANTIC LINERS 
Scale %«-3 feet. 
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Mipsurp SECTIONS OF REPRESENTATIVE ATLANTIC LINERS. 
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DyacRaM OF PERFORMANCES OF ATLANTIC LINERS, 1848-1898, 
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CONSTRUCTED 


BY THE FAIRFIELD 


H.M.S.§ “HERMES.” 
SHIPBUILDING AND ENGINEERING 
(For Description, see Page 10.) 


COMPANY, LIMITED, GOVAN. 
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beam in the new ships is 9.46 to 1, which is rela- 
tively about the same as adopted by most British 
builders. 
Westward Passages of the ‘ Kaiser Wilhelm der 
Grosse.” 
| 
Date | Passage. | Distance. | _ # 
| days hrs. min. |nautical miles} knots 
September 26,1897 ..| 65 22 35 | 3050 | 21.89 
October 19, 1897 5 23 55 | 3055 | $1.93 
November 16, 1897 6 0 58 | 3055 | 21.07 
December 22, 1897 6 2 20~+} 3050 | 18.56 
March 2, 1898 .. 5 23 32 | 3100 | 21.59 
March 30, 1898. . 5 20 0 | .. 8120 | 22.99 
April 27, 1898 || 6 8 67 | ~ 3115 | 21.06 
May 25,1898 .. S “| 3130 22.07 
June 24, 1898 .. 6 213 | 3123 | 21.36 
August 3, 1898... 6 2 10 3150 20.87 
September 28, 1898 6 2 38 3052 20.81 
November 2, 1898 6 5 27 3050 | 20,41 
December 14,1898 ..| 5 22 10 3061 )} 2146 
Eastward Passages of the “ Kaiser Wilhelm der 
Grosse.” 
October 7, 1897 6 15 10 21.91t 
November 2, 1897 6 10 50 19.78 
November 29, 1897 6 W-3 | 22.35 
January 11, 1898 5 20 384 21.82 
March 16, 1898. . 5 17 a2 | | 22.00 
April 12, 1898 .. 5 23 2 21.22 
May 10, 1898 5 16 43 | 22.19 
June 7, 1898 6 19 20 19.53 
July 5, 1898. 5 19 45 | 22,51 
August 16, 1898 5 2 380 | 21.43 
October 11, 1898 j 6 ie a 20.47 
November 15,1898 ..| 5 20 20 | 21.92 
January 3, 1899 | & 19 49 22.01 


———_—$$—$$— 


| 








* Maiden trip. 


t Maiden trip from New York to Plymouth. 


The diagram of performances need scarcely be 
enlarged upon ; it is almost self-explanatory. The 
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effect of the adoption of the screw propeller is 
shown alike in size, power, and consumption, espe- 
cially as it was associated in most cases with the 


use of the compound system of engine. The triple- 
expansion engine also had a distinct influence in 
the direction of economy. The great cost of speeds 


Official Return Made by the United States Postmaster- 
General of the Period Elapsing between the Despatch of 
the Mails from the Post Office in New York to their 
Delivery at the London Post Office, for Year ending 
June, 1898. 

















|_2 lo8 
| were | OO, > 
} oe -| oo 
Steamer. Line. eh sig2e i of 
15a S/2R 5) 25 
|Z os|ghe) Se 
| 
Kaiser Wilhelm de hours jhours 
Grosse .. .. North German Lloyd ..| 8 | 158.8 | 151.3 
Lucania nia . Cunard .. “ ..| 12 | 161.8} 157.3 
Campania ae * 12 | 163.6 | 157.8 
St. Louis . American... 12 | 171.6 | 166.3 
St. Paul “eB ” * sim 12 | 174.5 | 168.3 
Columbia .. Hamburg-American 5 | 174.3 | 173.7 
Teutonic .. . White Star 13 | 176.3 | 168.8 
Majestic ‘i ia ” <e 12 | 176.5 | 171.4 
Fiirst Bismarck . Hamburg-American 9 | 177.8 | 171.7 
Normannia .. Se ” 6 | 180.4 | 171.4 
Etruria . Cunard .. 12 | 181.7 | 172.4 
Umbria re ea ” ° oe 12 | 183.3 | 176.7 
Augusta Victoria .. Hamburg-American 5 | 187.8 | 174.8 
New York .. .. American 5 | 189.6 | 182.0 
PMI see eA 11 | 191.6 | 177.1 





beyond 21 knots is shown by the increase in power 
and the total fuel consumption. It should be 





remembered, of course, that the vessels are made 
larger, not merely to carry the heavier machinery, 
but to provide an increased revenue commensurate 
with the greater expenditure. 


Tt would be easy to 











get the speed with smaller craft, but the function 
of the modern merchantman is to carry passengers 
in large numbers and at low fares, so that the curve 
showing the size of the vessels should be studied in 
conjunction with the others. In continuing the 
line for the homeward and outward voyage, we 
have assumed the time taken by the Kaiser Wilhelm 
der Grosse if she maintained the same speed on 
the Queenstown run as on the Southampton route, 
the distance on the former being much shorter, 
although the facilities at Southampton and the 


Dimensions of T'ypical British and German Atlantic Liners. 











| | | 
° ° g 
| a.sie jm fg ) 
e884 caledg/85] « ’ 
— ‘|B Bai EE ee] E Fz 
83a ga ga Be 2 | ee 
|__| |—_—_ 
Britannic (1874) 455 | 10.111|12.640| 8,500] 5,500 16 
Alaska (1881) .. 500 10 12.607 | — {10,500 18 
Umbria (1884) .. 500 = 8.772/12.500|10,500/14,321 20.18 
Lahn (1887) 448 9,.174|12.274| 7,700) 8,900 17.8 
Paris (1888) ..  ..| 627.6 | 8,373|12.910/13,000/20,600 | 21.8 
Augusta-Victoria(1888)|} 460 | 8.288/11.795| 9,500/12,500) 19.5 
Teutonic (1890) *2 565 9.826) 13.425 |12,000 |13,680 19.15 
Havel (1890) .. as 463 9. |12.346) 9,195)11,500 19.5 
Fiirst Bismarck (1891)} 502.6 | 8.777/13.224/10,200/14,000 | 20.0 
Campania (1893) ..| 600  9.231/14.457/17,000/30,000, 22 
Kaiser Wilhelm der | | 
Grosse (1898) (25 ~=—-9.46 «14.544 |20,000|27,000,  * 
New Hamburg Ameri- 
can liner (1899) | 662.9 9.89 15.06 |28,000 |83,000 a 





* Ship made the first voyage, with 21.39 knots average speed, 
without any trial trip. 
railway speed to London make the journey to 
London shorter than vid Queenstown with its long 
circuitous railway journey. Some chief dimen- 
sions of the ships included in the diagrams on 
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p 'ge 4 are given in the preceding Table as suggesting 
recent progress. 

Before departing from this interesting part of 
our subject to deal at length with recent typical 
ships built by the Maschinenbau Actien-Gesell- 
schaft ‘‘ Vulcan,” it may be well to deal at some 
length with the performances of the ‘‘ Kaiser 
Wilhelm der Grosse” as indicative of her con- 
sistent efficiency as a fast steamer, and of the 
aay success of the new Hamburg-American 

iner Deutschland. First we give on page 5 a 
Table showing the westward passages—from South- 
ampton to New York—of the Kaiser Wilhelm der 
Grosse, and the eastward voyages—from New York 
to Southampton. She had no preliminary trials, 
and yet on her first voyage made the splendid 
speed of 21.39 knots. This indeed was a record 
performance on the route, the time taken being 
5 days, 22 hrs., 35 min. She came home at a still 
faster speed, the mean being 21.91 knots. This 
run was to Plymouth, which accounts for the less 
distance steamed. But the best homeward run to 
Southampton in 1897, so far as speed is concerned, 
was the third voyage, of 5 days, 17 hrs., 8 min., which 
was equal to a mean of 22.35 knots, the highest then 
reached by any ship on such a voyage. A glance 
at the Table will show that during 1898 both 
these times have been reduced—in March and May 
on the westbound route, and in May on the east- 
bound. The best voyage, however, on the basis of 
distance travelled, was the homeward one of July, 
when the average of 22.51 knots was attained. The 
record day’s steaming was on May 3rd, on the 
seventh outward voyage, when 580 miles were 
covered before a light breeze with a smooth sea 
running. Steaming eastward in August, the vessel, 
from the 20th to the 22nd inclusive, did 1609 knots, 
being an average for the three days of 23.15 knots. 
The figures for each of the days were: Aug. 20th, 
532 knots; Aug. 21st, 539 knots; Aug. 22nd, 538 
knots. The second of these represented the Kaiser 
Wilhelin’s record for a day’s run eastward, until she 
surpassed it on November 21st by steaming 548 
knots. Going westward again, this steamer covered 
560 knots on each of the three days May 27th to 
29th inclusive. This speed, too, it should be 
remembered, is accompanied by remarkable steadi- 
ness, owing to the balancing of the engines reducing 
to the minimum all vibrations consequent on the 
working of machinery ; while heavy bilge keels and 
extra strength of structure make the vessel specially 
seaworthy. This indeed is also to be specially charac- 
teristic of the new Hamburg-American twin-screw 
steamer Deutschland, which, as already indicated, 
is to steam 23 knots at sea. 

Hitherto we have dealt only with the ocean per- 
formances, and it is often urged that the advantage 
to the passenger of fast steaming is not commensurate 
with this high speed—that the vessel, after rushing 
across the Atlantic, is delayed at the entrance to 
the ports. The period of time elapsing between the 
departure from a passenger’s house in New York 
and the arrival at his hotel in London proves the 
superiority of a ship’s speed. Fortunately, the Post- 
master-General of the United States enables a com- 
parison to be made on this basis, for he gives in his 
return the exact time taken for the transit of the mails 
from the Post Office at New York to the Post Office 
in London : which is equivalent for our purposes to 
the transit of a passenger from his house in New 
York to anhotelin London. The time taken on this 
basis for the principal liners is set out in the Table 
we give on page 5, from which it will be seen that the 
Kaiser Wilhelm der Grosse takes first place, alike 
in the average time and in the fastest time. It 
should be remembered, too, that in this case the 
passengers travel vid Southampton, and thus there 
is only one change at the terminal end, from the 
ship to the train alongside the wharf at Southamp- 
ton ; whereas, with the ship travelling vid Queens- 
town there are several changes, so that the element 
of comfort is all in favour of the Southampton 
route. 

In our next article we shall, before describing 
the works of the Stettiner Maschinenbau Actien- 
Gesellschaft ‘‘ Vulcan,” have something to say 
respecting the warships built by the firm. 

(To be continued.) 


THE WESTINGHOUSE ELECTRIC 
WORKS AT PITTSBURG. 
(Continued from page 811, vol. lxrii.) 

- A New plant to utilise the electric power now 
generated at Niagara is in course of erection for the 





Union Carbide Company. This manufactory will 
exceed in size any which has yet been constructed 
there. It will use 15,000 horse-power. The fac- 
tory will be conveniently situated, having direct 
access to the New York Central and Erie Railroads. 

The Westinghouse Electric and Manufacturing 
Company are supplying a number of very large 
transformers for this plant. Among them are 
seven 2500 horse-power transformers to be placed 
in the power-house of the Niagara Falls Power 
Company, to be used in stepping up the two-phase 
2200-volt current, supplied by the generating power 
plant. This current will be transformed to three- 
phase, 4400 volt, for the Union Carbide Company’s 
use. In addition, there are to be placed in the 
building of the Union Carbide Company four 2000 
horse-power and one 500 horse-power Westinghouse 
transformers. 

These transformers will be of the Westinghouse 
standard oil insulated water-cooled type. The 
cooling is effected by the circulation of water through 
coils of brass pipe immersed in the oil, co that no 
fans, blowers, pumps, or motors will be required. 
This construction eliminates any loss of power in 
the auxiliary devices. 

The efficiency of these transformers will be re- 
markably high. At full load it will be considerably 
over 98 per cent.; at one-half load, over 98 per cent. ; 
and at one-quarter load, over 97 per cent. 

It is interesting to note the growth of the use 
of transformers manufactured by the Westinghouse 
Electric and ManufacturingCompany. The total out- 

ut for 1895 was 5600 horse-power ; in 1896, 17,100 

orse-power ; in 1897, 30,633 horse-power ; and in 
1898, 90,000 horse-power. Already the output for 
the first four months of 1899 exceeds 52,000 horse- 
power, and the present year promises a record for 
which the previous years will present no parallel. 

A remarkable application of electricity to com- 
mercial purposes is found in the Pittsburg Reduc- 
tion Company’s plant at Niagara Falls. Formerly 
aluminium was produced in small quantities, but 
by the introduction of the electrolytic process the 
supply has very greatly increased. The process of 
manufacture is carried on by six 560-kilowatt 
Westinghouse electrolytic generators of 280 volts, 
driven by three turbines, to each of which two 
generators are direct connected, as shown in 
Fig. 38, page 8. The water power is supplied by 
the Niagara Falls Power Company. 

In the manufacture of aluminium, the direct 
electric current is used ; this is supplied by the 
six Westinghouse electrolytic generators. Fig. 39 
shows one of these generators in the erecting-shop. 
They are connected by flexible couplings to the 
turbine shafts, each one generating 2000 amperes 
at 280 volts, operating at 250 revolutions per 
minute. 

The general design of these Westinghouse gene- 
rators is characterised by a circular yoke, into 
which are solidly cast the pole-pieces of laminated 
steel. The frames are divided in a horizontal 
plane, the bearing stands being integral with the 
lower casting. This method presents numerous 
advantages for machines carrying armatures of too 
great weight to be readily placed or removed by 
hand. Improved self oiling, self-aligning bearings 
are used with these machines. 

As regards the field winding, practical expe- 
rience has fully demonstrated that machine-wound 
coils are capable of much better mechanical con- 
struction, and may be maintained at a much higher 
state of permanent insulation than it is possible to 
attain with any method of hand winding. These 
generators are all machine wound. 

The core is constructed from punched discs of 
special sheet steel carefully annealed before assem- 
bling. Longitudinal openings permit free passage 
of air through the core, and the ventilation is 
further augmented by ducts perpendicular to the 
axis of the core. It will be noted that every coil is 
continuous throughout its length, with no joints 
except where it connects with the commutator. 

The method of winding employed is such that 
free circulation of air is permitted across the ends 
of the core through the coils. 

For the armatures and commutators the best 
obtainable grade of copper and insulating material 
is used; in fact, a great deal of the armature 
copper used in Westinghouse machines is drawn 
for them from specially made dies. It is contended 
that the extra expense thus incurred is fully justified 
by the results obtained. 

The Niagara Falls plant of the Pittsburg Reduc- 








tion Company has been recently enlarged about 


75 per cent., giving the works a capacity for pro- 
ducing nearly 1,000,000 Ib. of aluminium per 
month. The additional equipment was installed 
by the Westinghouse Company. The Pittsburg 
Reduction Company is the principal producer of 
aluminium in the United States, and has but one 
competitor abroad. 

Aluminium was used for the first time on a large 
scale for electric conductors upon the lines of trans- 
mission from Snoqualmie Falls to the cities of 
Seattle and Tacoma in Washington State. This 
plant was equipped electrically by the Westing- 
house Electric and Manufacturing Company. The 
lines extend over a distance of 70 miles. 

Among the industries using the electrical power 
of Niagara Falls is the Carborundum Company. 
Their product is the new abrasive, whose hardness 
is exceeded only by the diamond. Carborundum 
is a chemical combination of carbon and silicon. 
It is formed of coke and sand, mixed with small 
quantities of sawdust and salt, by heating them 
to an exceedingly high temperature. Electricity 
supplies the heat, the current passes through the 
furnace containing the materials, and raises the 
temperature to a very high degree. The resistance 
changes during the process requiring the adjust- 
ment of the electrical current in order to maintain 
a coustant supply of energy. This necessitates a 
change in pressure from about 250 to 100 volts. 
After about 24 hours a compound of silicon and 
carbon is formed, the amorphous central core being 
surrounded by beautiful crystals. The electrical 
equipment consists of large transformers which 
deliver 2000 horse-power, and regulators. 

The current delivered by the Niagara Power 
Company is at a pressure of 2200 volts; the 
Westinghouse transformers reduce it to the re- 
quired potential, and the regulators control the 
voltage before the current is applied to the fur- 
naces. The 1000 horse-power transformers, 
recently supplied by the Westinghouse Electric 
and Manufacturing Company, are of their usual 
standard, oil-insulated, water-cooled type. The 
coils are of heavy copper strip, primary and 
secondary being interlaced, to reduce magnetic 
leakage, and spread apart outside the iron to allow 
a free circulation of the oil between the coils. The 
primary coils are cross-connected in such a manner 
that there is but little change in the magnetic leak- 
age, as the number of turns are varied, so that the 
self-induction of the windings is but slightly 
affected. The case is of boiler-plate, with cast- 
iron base and cover. 

The Niagara Electro - Chemical Company is 
another firm using about 1000 horse-power of the 
Niagara clectrical power. The Westinghouse Elec- 
tric and Manufacturing Company have installed in 
these chemical works four 177-kilowatt rotaries for 
the manufacture of metallic sodium by the Castner 
process. The current is delivered at a voltage 
which may be varied from 125 to 165 volts by means 
of a regulator connected with the lowering trans- 
formers. The number of turns in circuit in one of 
the windings of these transformers may be varied 
at will, thus changing the ratio between the number 
of turns in the two windings, and thereby raising 
or lowering the resultant pressure, which in turn 
varies the pressure delivered by the machine which 
supplies direct current. 

he town of Niagara has added to its steam plant 
for electric lighting two 400 horse-power induction 
motors which receive power from the Niagara 
generators, and are used for driving the dynamos 
which supply the commercial lighting circuits. 
Much of the lighting might be provided directly 
by the circuits from the large generators, but a 
part, notably the arc lighting, cannot be thus sup- 
plied, and the motors were introduced as a simple 
mechanical arrangement for furnishing power to the 
existing plant. The induction motor possesses many 
advantages over the direct-current motor, not only as 
regards electrical performance, but also in its mecha- 
nical characteristics. Ithas noopenormoving electric 
contacts whatever ; the revolving element is ideally 
simple. It consists of an iron core with holes near 
the circumference, through which are placed copper 
rods, which are securely bolted to rings at each end. 
The currents in this element are induced through 
magnetic action from the currents in the coils in 
the outer stationary parts of the machine, which 
are received from the supply circuit. 

The induction motor tends to run at a certain 
definite speed, and falls off a trifling amount from 
this speed as it is loaded. The synchronous alter- 








nating current motor must run at a perfectly de- 




















Jury 7, 1899.] 


ENGINEERING, 


7 








finite speed, and when the speed falls below this 
amount, caused by over-load or otherwise, the 
motor will stop. It is much more sensitive in its 
operation, and requires closer adjustment and 
attention, both mechanically and electrically, than 
the much-more flexible induction motor. Fig. 40, 
page 9, shows a battery of Westinghouse rotary 
converters in one of the Niagara electrolytic plants. 


(To be continued.) 








THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 


(From our New York CoRREsPONDENT.) 


Tue election of Admiral George W. Melville to 
the presidency of this Society made it a foregone 
conclusion that the spring meeting (the thirty-ninth 
meeting of the Society) should be held in Wash- 
ington, D,C,, since the Admiral is the head of the 
Bureau of Steam Engineering of the United States 
Navy. Moreover, we have no city so beautiful as 
Washington, nor one in which Americans take 
more pride. The writer never fails to use all his 
personal influence on every foreigner visiting the 
United States to induce him to visit the national 
Capitol before leaving the country, and has never 
yet found one who was not pleased with his visit. 
Quite a large delegation started from New York 
City to attend the meeting which was held on 
May 9 to 12. The train was the Congressional 
Limited, and the route the Pennsylvania Railroad ; 
this particular train is not only the fastest on that 
celebrated railway, but one of the most luxurious. 
Although it ran at high speed, the track was in such 
fine condition that the motion was not in any way 
annoying, and the cars themselves were of a most 
comfortable character. What the greatest speed was 
is impossible to say, but the writer, who has had 
considerable experience in travelling, ventures to 
assert that at times it must have been 70 miles per 
hour. The party reached Washington on time and 
found a hearty welcome. This meeting, it may be 
stated, was the largest ever held by this Society, 
the number in attendance exceeding 600. The best 
clubs in Washington invited the members to make 
use of their respective houses, and, in fact, nothing 
was omitted which could in any way conduce to 
their comfort or pleasure. Some of the party called 
on Tuesday afternoon on Admiral Melville, and he 
detailed members of his personal staff to attend 
to them ; the writer desires to say, right here, this 
duty was performed in a manner which showed 
these gentlemen’s education in the United States 
Navy had impressed them with a due regard for all 
the laws of hospitality, w1itten and unwritten. The 
city ilself is so beautiful and interesting, and so 
absolutely inexhaustible in its resources, that the 
time slipped away unnoticed till we were reminded 
we must prepare for the first function on the 
regular programme, viz., a reception at the new 
Corcoran Art Gallery, an exterior view of which is 
shown on page 9. 

The gallery was founded and endowed by the late 
William W. Corcoran in 1869, as a gift to the public, 
‘* for the perpetual establishment and encouragement of 
the Fine Arts ;” and its collections have grown in extent 
and value, until now the Corcoran is one of the chief 
ar of interest in Washington. It occupies a noble 
building, of Georgia white marble, above whose entrance 
is the inscription, chosen by Mr. Corcoran: ‘‘ Dedicated 
to Art.” Below the elaborately carved cornice runs a 
frieze bearing the names of painters and sculptors— 
Phidias, Giotto, Diirer, Michelangelo, Raphael, Velas- 
quez, Rembrandt, Rubens, Reynolds, Allston, and Ingres. 
The lions on either side of the doorway are copies of the 
famous lions by Canova, which guard the tomb of Clement 
XIIL, in St. Peter’s, Rome. 

From the vestibule one obtains an imposing vista of the 
central Sculpture Hall and the grand staircase beyond. 
This central hall, or atrium, is 170 ft. by 50 ft., with 
forty fluted columns supporting the ceiling, through 
which two wells admit the light from the roof skylight 
high above. The hall is devoted to casts from antique 
and Renaissance sculpture. Other rooms on this floor 
contain original marbles, casts, bronzes, and other collec- 
tions. The grand staircase leads to the second storey 
atrium, an apartment of magnificent proportions. Thirty 
fluted columns of white marble support the immense sky- 
light of the roof ; the walls are hung with paintings ; and 
the light-wells give an outlook of the Hall of Sculpture 
below. On the first floor is a semicircular room for 
lectures. 

An art school is maintained in the building, and 
there many casts of celebrated statues of the Re- 
haissance period. Among the marbles may be 
mentioned : 


Hiram Powers’ Greek Slave, and Vincenzo Velas’ Last 
Days of Napoleon I. Guarnerio’s Forced Prayer never 





fails to attract attention. The Barye Room contains a 
series of more than one hundred pi bronzes, being the 
largest collection in the world. There are exhibits of 
Cloisonné, —— and glass, and electrotype repro- 
ductions of antiques and other art treasures. Of the 
well-known canvases may be named: Miiller’s Charlotte 
Corday in Prison, Renouf’s Helping Hand, Truesdell’s 
Going to Pasture, Corot’s Wood Gatherers, Rousseau’s 
Farm in the Wood, Richards’ Coast of New Jersey, 
Church’s —o Falls, Hector le Roux’s Vestal Tuccia, 
Schreyer’s Watering Place, Breton’s Brittany Widow, 
Détaille’s Passing Regiment. Albert Bierstadt is repre- 
sented by a painting of Mount Corcoran, a southern 
Sierra Nevada peak named in compliment to Mr. 
Corcoran. A portrait of Mr. Corcoran (born 1798, died 
1888), by Elliott, is one of an extensive series of portraits 
of Americans, including Presidents of the United States, 
and representing the works of early American artists. 


The guests were received by Mr. George West- 
inghouse and Admiral Melville, and soon were 
straying through the gallery and enjoying the 
works of art, while the Marine Band lane both 
classic and popular pieces. Colonel T. A. Bingham, 
United States Engineer-in-Charge of Public Build- 
ings and Grounds, made a pleasant address of 
welcome, in which he stated that this Capitol 
would bear comparison with any, and when com- 
pleted would be the most beautiful Capitol in the 
world. He called the present, the age of the 
engineer, and especially of the Mechanical Engi- 
neer, which was undoubtedly the proper thing to 
say under the circumstances, and caused every 
member to try to look as though he had a large 
share in making it such. He alluded to the great 
number of statues to distinguished men in Wash- 
ington, and then passed on to a description of the 
Washington Monument. 


There was no greater monument to civilisation, he 
continued, than the Washington Monument. The 
speaker then told something of the structure, stating 
that the foundation had originally been of gravel and 
sand, which, being found inadequate, was removed, and 
a concrete base substituted. The pyramid top, he said, 
was not secured with cement, but was keyed to the 
structure, and the interior double-iron frame and ele- 
vator were the same u in the construction of the 
shaft. He then told of the movements of the monu- 
ment, and said that no attempt had been made to keep a 
record of the temperatures and deviations, although it 
was the intention to soon establish a plumb from the 
500-ft. level for this purpose. The monument, he ex- 
plained, was a barometer of the visitors of Washington, 
in that it was a sure method of indicating the presence 
of strangers in the city. The monthly average of visitors 
to the top of the shaft is 15,000, and of these one-fourth 
walk. He promised the engineers to point out many 
interesting features about the shaft upon the occasion of 
their visit. 

Admiral Melville added a few appropriate re- 
marks, and the remainder of the evening was spent 
in promenading through the building, which proved 
so pleasant that midnight came before the party 
separated. The number present was stated to 
be 1000. 

The next morning, the formal session was opened 
with Admiral Melville in the chair. The report of 
the Finance Committee was read by the secretary. 


It showed the receipts since the last statement to |}, 


have been 24,526.18 dols., the disbursements for 
the same period being 21,111.21 dols. The excess of 
receipts over regular expenses amounted to 3,414.97 
dols. Of this sum 2700 dols, was expended in the 
purchase of 100-dol. bonds bearing 5 per cent. 
interest. As an indication that the Society has felt 
the effect of the easier times throughout the country, 
the secretary declared it might be added that the 
collections at this period last year were 21,256.86 
dols., against 23,827.53 dols. this year, a net increase 
of receipts of 2,570.67 dols. There are outstand- 
ing but 5600 dols. in bonds given for the purchase 
of the Society House, and it may be reasonably ex- 
pected that these will be retired before the year 
1900°has passed. The total amount of bonds origi- 
nally issued was 32,000 dols., and their rapid retire- 
ment is the best evidence of the success of the 
Society. Cincinnati came forward with a cordial 
invitation to hold the next spring meeting in that 
city. The report of the committee on revision of 
the Society code in 1885 for conducting steam boiler 
tests was presented in complete form, and it proved 
so satisfactory as to bring out but a few minor 
suggestions from those present. Its completeness 
and scope may be judged from the introduction 
given below : 

The Committee of 1895 presented a full statement of 
the principles which governed it in the prepesation of the 
code of rules at that time recommended. These principles 
covered the ground in an admirable manner, so far as the 
practice of boiler testing had been perfected, and we are 
in unanimous accord with the sentiments which the re- 





port of that Committee expressed. During the interval of 


thirteen years which has passed, methods and instruments 


have in some measure changed. Improvements have 
been made in the instruments for determining the mois- 
ture in steam. The throttling and separating form of 
calorimeters have displaced the l and other types of 
steam calorimeters referred to in the previous report. 
Attention has been devoted to the determination of the 
calorific value of coal, and a number of coal calorimeters 
have been brought out and successfully used for this pur- 
pose. It has come to be a practice with many experts to 
include in the table of results of boiler tests the percentage 
of efficiency, or proportion of the calorific value of the coal 
which is utilised by the boiler. 

Specifications and contracts arein some cases drawn u 
providing for certain percentages of efficiency, instead of a 
specified evaporation. The analysis of flue gases is re- 
ceiving more attention than formerly, not only in our 
educational institutions, but also in the regular practice 
of engineers who make a speciality of boiler testing. 

Your Committee submits a revised code, termed the 
Code of 1899. The changes are mainly in the line of 
amendments such as the experience of the last thirteen 
years has shown to be desirable. The amendments relate 
to the use of improved steam calorimeters, to sampling 
coal and determining its moisture, to calorific tests and 
analysis of coal, to analysis of flue gases, to emoke obser- 
vations, to determinations of efficiency, and to methods of 
working out the ‘‘ heat balance.” 

The tabular form of presenting the results of the test is 
somewhat changed and enlarged, and alterations in the 
text of the code are made wherever needed. At the same 
time a second or “‘ short form” of report is added, for use 
in commercial tests, or in cases where it is necersary to 
give only the principal data and results. 

It is beyond the province of the Committee to recom- 
mend instruments of particular makers for obtaining the 
quality of the steam, the calorific value of the fuel, or any 
other data relating to the trial; but following the prac- 
tice of the former Committee, individual members have 
submitted their views (with the approval of the full mem- 
bership) in an ‘‘ Appendix to the 1899 Code,” signed by 
their initials. In this appendix are included some of the 
articles from the appendix to the former code, which are 
thought to be of especial value. 

In the matter of instruments for determining the 
calorific value of fuel, it seems desirable that the Com- 
mittee should make a recommendation which is as specific 
as present knowledge and circumstances will warrant. 
It is that some form of calorimeter in which the 
coal is burned in an atmosphere of oxygen gas is to be pre- 
ferred ; and it is generally held that the most perfect appa- 
ratus thus far brought out is the bomb calorimeter, origi- 
nally designed by Berthelot and modified by Mahler and 
Hempel. Several of these instruments are in use in this 
country, principally in the laboratories of engineering 
schools; but the Nem is complicated and expensive, 
and it is not probable that many engineers will have the 
instrument as a part of their ——— for testin 
boilers. It is recommended, therefore, that samples o 
the coal used in testing boilers be sent for determinations 
of their heating value to a testing laboratory provided 
with one of these instruments, or with some instrument 
which shall be proven to be equally good. 

The Committee approves the conclusions of the 1885 
Code, to the effect that the s' ** unit of evapora- 
tion” should be 1 Ib. of water at 212 deg, Fahr., evapo- 
rated into dry steam of the ae epee. This 
unit is equivalent to 965.7 British units. 

The Committee recommends that, as far as possible, 
the fee eae of a boiler be expressed in terms of the 
‘*number of pounds of water evaporated per hour from 
and at 212 deg.” It does not seem per so however, 
to abandon the widely-recognised measure of capacity of 
stationary or land boilers, expressed in terms of ‘‘ boiler 
orse-power.” 

The unit of commercial boiler horse-power adopted by 
the Committee of 1885 was the same as that used in the 
reports of the boiler tests made at the Centennial Exhi- 
bition in 1876. The Committee of 1885 reported in favour 
of this standard, in language of which the following is an 
extract : 

“Your Committee, after due consideration, has deter- 
mined to accept the Centennial standard, and to recom- 
mend that in all standard trials the commercial horse- 

wer be taken as an evaporation of 30 lb. of water per 
tat from a feed-water temperature of 100 deg. Fahr. 
into steam at 70 lb. gauge pressure, which shall be con- 
sidered to be equal to 34) unite of evaporation ; that is, 
to 344 Ib. of water evaporated from a feed-water tempera- 
ture of 212 deg. Fahr. into steam at the same tempera- 
—_ x This standard is equal to 33,305 thermal units per 

our. 

The present Committee focal the same standard, 
but reverses the order of two clauses in the statement, 
and slightly modifies them to read as follow : 

The unit of commercial horse-power developed by 4 
boiler shall be taken as 344 units of evaporation per 
hour; that is, 344 lb. of water evaporated per hour from 
a feed-water temperature of 212 deg. Fahr. into dry 
steam of the same temperature. This standard is equiva- 
lent to 33,317 British thermal units per hour. It is also 

ractically equivalent to an evaporation of 30 lb. of water 
Soni a feed-water temperature of 100 deg. Fahr. into steam 
at 70 lb. gauge pressure. 

The Committee also endorses the statement of the Com- 
mittee of 1885 coneerning the commercial rating of 
boilers, changing somewhat its wording, so as to read as 
follows : 

A boiler rated at any stated capacity should develop 
that capacity when usi e best coal ordinarily sold in 
the market where the boiler is located, when fired by an 
ordinary fireman, without forcing the hile exhibit- 





w 
ing good economy; and further, the boiler should de- 
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velop at least one-third more than the stated capacity 
when using the same fuel and operated by the same 
fireman, the full draught being employed and the fires 
being crowded; the available draught at the damper, 
unless otherwise understood, being not less than 4-in. 
water column. 

The report then follows with complete directions for 
making boiler tests, and presents typical sheets for 
placing the results. The definitions bed directions pre- 
sented are of the most explicit character, and cannot fail 
to carry the full meaning of the several steps necessary in 
a boiler trial. 


Then followed the rules and comments by the 
various members of the committee, making an 8vo. 
pamphlet of 105 pages, and showing throughout 
the greatest care combined with much skill, which 
should call forth the thanks of the Mechanical En- 
gineers, not alone in America but throughout the 
world. 








The Committee to formulate a standard method 
of reporting steam-engine trials reported they had 
found it necessary to enter into extensive corre- 
spondence, not only with engine - builders in 

’ America, but with those in foreign lands; and while 
they were making fair progress desired additional 
time. The Society having established this winter 
what are known as junior meetiags, was desirous of 
hearing as to the condition of their new protégé; 
and Mr. Francis E. Frothingham, secretary of the 
junior committee of the society, read a report of 
the junior meetings of the season of 1899. He 
said : 

The junior movement to enlist a greater interest and 
participation in the work of the Society has now become 
fairly established. Two monthly =e have been held, 
one in March and one in April, the first of which was 
well attended and the second of which taxed the capacity 
of the hall. 

At the March meeting papers were read by Chief En- 
gineer Gardiner C. Sims, of the Vulcan, repair ship of 
the United States Navy, stationed with Admiral Samp- 
son’s fleet at Guantanamo Bay in the late war, and by 
Professor Aldrich, passed assistant engineer on the same 
vessel. Mr. Sims gave a detailed account of the loss of 
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the Maria Teresa, and Professor Aldrich of the equip- 
ment and work of the Vulcan. At the April meeting an 
illustrated paper was presented by Mr. Arthur L. Rice 
on the history of the compression and liquefaction of 
gases, with special reference to the liquefaction of air, 
supplemented by those experiments that have been so 
generally made public in this connection. 

The committee that has this movement in charge con- 
sists of B. C. Ball, Arthur L. Rice, Percy Allan, F. E. 
Frothingham, and the secretary of the society as advisory 
members. : ; f 

These meetings are to be continued next winter, being 
held on the first Tuesday evening of each month — 
December) at the Society’s house in New York. The 
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their absence, and then proceeded to set forth the 
prominent factors in this plan. He said: 


What are the features that need standardisation ? 
First, for the use of the outside engmeer there is a need 
for a standard series of capacities and speeds; and, 
second, those parts of the engine and generator which 
have to be connected or fastened together should be 
standardised for each different size to facilitate the 
assembling of the combined machine or set. 

1. a, Relative to a standard series of ca 
speeds, the different capacities or sizes should be selected 
to satisfy the usual demands of the market. The number 
of different sizes should not be too large, in order that 


ities and 














Tue Corcoran Art GALLERY, 


subjects for next winter’s meetings, which have been 
already selected, are ‘“‘The Gas Engine,” ‘‘ Bearing 
Metal Alloys,” “Cast-Iron Piping v. Steel,” and ‘‘ Me- 
chanical Stokers.” Complete reports of the Transactions 
at these meetings are made and filed in the Society’s 
library. 

ng first paper was then offered. It was en- 
titled 


Stanpakps For Drrect-ConnECcTED 
GENERATING SETS, 
by J. B. Stanwood. After showing the great value, 
from an industrial standpoint, resulting from the 
extended applications of standards, which not only 
made production more rapid but cheaper, the author 
pointed out the confusion and delay resulting from 
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the cost of proceetnn may not be enhanced by too great 
a variety of both generators and engines. 

In this connection there oy 2 be a standard method 
of determining the capacity of a generator, which would 
designate, with a given load or percentage of overload, a 
given time limit within which a permissible increase of 
temperature of the field coils, armature, and commutator 
can occur. 

(6) Relative to speeds, there should be at least three 
classes of speed, for each size of capacity of generator, 
corresponding in the main to the three classes of _— 
now on the market. These are known respectively as 
slow, medium, and high-speed engines. By arranging 
the generator speed in this manner, most of the conditions 
arising in practice could be met. There would be slow 
speed for apn manufacturing, or street-railway ser- 
vice, which would be expensive, but durable and easily 
tended. A medium speed could be used for lighting 








lants or conditions where lower first cost and a more 
imited s exist, but which will require closer attention, 
and will probably be less durable. Lastly, the high- 
8 ‘*set” would be required for limited space, low first 
cost, but it will require close attention, and will probably 
be subject to heavier repairs. 

Perhaps a series of generators could be arranged so 
that, by a modification in windings only, a given size for 
a standard slow speed could be used for larger standard 
sizes, at standard medium and pe speeds. — 

2. As to the standardisation of the dimensions of those 
parts of the engine and dynamo which are connected 
together, there are: (a) The shaft diameter and armature 
bore, which should both be expressed in thousandths of 
an inch; (6) the length of shaft outside of the en- 
gine, and the location thereon of the outboard bearing, 
should be given in inches and feet; (c) the distance from 
centre of armature to sub- in inches; and (d) the 
length and width of generator base, and the size and 
location thereon of the bolts which attach it to the sub- 
base, are probably all that are required. Y 

Such a system would materially reduce the complica- 
tion of construction and erection.’ -A smaller number of 
engines with their sub-bases and generators would be re- 
quired. These, inthe marketable sizes, could be carried 
in stock ready for -_ combination, thereby permitting 
manufacturers to avail themselves of multiple production, 
so great a factor in reducing costs, improving quality, and 
facilitating delivery. 

An American system of standards well introduced 
abroad and at home might give to us a large share of the 
electrical and engine business of the world. 

In this connection, it seems to me that our Society and 
the American Institute of Electrical Engineers are the 
proper authorities to undertake such an investigation 
as ty by their recommendation, bring about such a 
result. 

To initiate a movement for this purpose, I do move 
that the Council be requested to communicate with the 
American Institute of Electrical Engineers, to ascertain 
if that institute will agree to appoint a committee to co- 
operate with a similar committee to be appointed by the 
American Society of Mechanical Engineers, to determine 
upon and recommend a standard series of capacities, 
speeds, and necessary dimensions for electrical generators 
for direct connection to steam engines. 

And, furthermore, if a favourable response be received, 
then the President be requested, with the concurrence of 
the Council, to — a committee of the proper size to 
co-operate with the committee to be appointed by the 
American Institute of Electrical Engineers for the pur- 
pose herewith set forth. 


The author’s views seemed to strike all favour- 
ably, and the motion was carried. It might be 
stated here, that standardisation in bridge con- 
struction may perhaps explain why an Ameri- 


jcan firm has recently obtained two large con- 


tracts in England, not only offering the work in 
one case for nearly half the price bid by English 
firms, but cutting down the time of delivery to 
a third. A careful study of their methods would 
result in a smaller amount of unfounded assertions 
by the defeated bidders, implying unfair methods 
not only on the part of the winners, but also on 
the part of those giving out the contracts. 


(To be continued.) 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LX. 

NavaL Mountines ror Quick-Firine Guns. 

THE construction of naval mountings for quick- 


| firing guns is almost as complex a problem as that 


of breech mechanism; and the complete solution 
of the question, as illustrated by the most modern 
types, has been gradual, though always steadily 
advancing. The conditions to be dealt with are very 
varied, as they differ with the calibres that range from 
the 37 and 47-millimetre (1.456 in. and 1.850 in.) 
guns, to those of medium and large calibres up to 
the 24-centimetre (9.449 in.). In this article we 
propose to give a general history of Schneider- 
Canet mountings for this class of ordnance. 

Messrs. Schneider and Canet took a leading part 
in this work from the beginning, now more than 
twelve years ago, and they have since then trans- 
formed and improved their first types, until those 
of 1898 embody the successive improvements which 
have resulted from theoretical investigations and 
almost daily experiments in the testing ground. 

The general characteristics, taken as a basis for 
the first designs of these mountings, and which, 
although largely modified, grow more marked in 
the successive types, are the following : 

(a) Automatic recoil and return. 

(b) Use of progressive-acting brakes and recu- 
perators, which absorb all shocks, so that the 
various parts of the gun and mounting, as well as 
the firing platform, have only to withstand the 
minimum amount of strains consistent with the 
firing conditions. 

(c) Reduction in the power required for the 
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various manceuvres ; and grouping together, within 
easy reach of the gunner, the devices for laying and 
training handwheels. 

(d) Reduction to a minimum of weight and bulk, 
resulting in greater facility for inspection, dis- 
mounting, and maintenance. 

In order to give a means of comparison, and an 
illustration of the progress achieved, we have 
selected some of the earliest types for illustration 
and deseription. 

Mounting with Brake Cylinder as Gun Housing 
(Fig. 563, page 12).—In this type the brake cylin- 
der forms the housing which surrounds and sup- 
ports the gun, the latter being fitted with a ring 
that acts as a plunger or piston ; a spring recuperator 
compressed by the action of the brake completes 
the system. The type is illustrated by Fig. 563, 
page 12, which shows a 10-centimetre (3.937 in.) 
mounting of this type, the principal data of which 
are as follow : 


Weight of gun 1980 kilog. (4364 lb ) 
s mounting 1900 ,, (4188,,) 
9 projectile 13. ,, (29 ,,) 

i. rervice charge 
(smokeless powder) os" ee ) 


| ere es 
740 m. (2428 ft.) 

This may be considered a gun of medium power. 
The various parts and the gunners can be protected 
by ashield of suitable shape and dimensions, that 
vary according to whether the gun is for service 
on board ship or for coast defence. It should be 
mentioned that, by means of a special device, the 
breech can be opened and closed automatically 
during the running out of the gun. 

The mounting consists of the three following 
main parts : the gun carriage, the traversivg plat- 
form, and the bolster or fixed support. For naval 
mountings this is circular, and is bolted to the deck 
of the ship ; for coast defence it is either fixed to 
masonry-work or on a wrought-iron base. Its 
_— surface forms a roller path. The traversing 
platform rests on the bolster through the interposi- 
tion of rollers, and consists of two parallel brackets 
strongly stayed together. The gun-carriage proper 
is formed of a cylindrical housing, carried by trun- 
nions which rest in the trunnion plates of the 
traversing platform, the housing forming a closed 
cylinder, in which the gun moves to-and-fro during 
recoil and running out. A ring fitted round the 
latter and provided with openings forms the brake 
piston. The recuperating cylinder is placed below 
the housing and is in one piece with it, communi- 
cation between the two being maintained by a pipe 
and valve. An air, or a spring, compressor can be 
used indifferent'y. During recoil the liquid which 
fills the space between the jacket and the gun, 
passes from the rear to the front of the brake 
piston. The diameter of the gun being larger in 
the front than in the rear of this piston, the liquid 
displaced is forced through the connecting pipe, 
lifts the valve, and enters the recuperator, where, 
acting on a piston, it compresses the air or springs. 
When the recoil is finished, the liquid is forced 
back into the jacket through a narrow passage, and 
runs out the gun. 

For elevating the gun, a shaft with a hand-wheel 
is provided, mounted on a bracket fitted to the 
left side of the carriage ; this works a pinion 
through a set of toothed gearing which engages 
a toothed sector fixed to the jacket, and the 
centre of which corresponds with the axis of the 
trunnion. For training, the lateral motion of 
the system can be effected either by direct action 
or with the intermediary of transmission gearing. 
In the first case, the gunner acts on a jointed lever 
on the left side of the mounting, and by working 
it to the right or to the left he causes the mount- 
ing to turn round on its rollers; previously, how- 
ever, he slightly presses down the lever, in order to 
disengage a bar which serves tw fix the system in 
the firing position. In the second case, the lever 
is replaced by a hand-wheel, which works a pinion 
through a set of gearing that engages a circular 
rack on the bolster. In this type of mounting, the 
lateral sights are fixed to the tla and are not 
affected by the recoil; the gunner can, therefore, 
constantly follow the aim during the whole of the 
service operations, including firing, recoil, and run- 
ning out. 

Figs. 564, 565, and 566, page 13, illustrate a 
modification of this type of mounting for a 


Muzzle velocity in service... 


65-millimetre (2.559-in.) 50-calibre quick - firing 
gun; the slide and bolster are, however, of a 
particular shape, and there is a special system for 
elevating the gun. 








The base of the mounting has the form of a trun- 
cated cone, bolted on the deck; the top forms 
the circular path for the slide, while in the base 
is the pivot in which the steel pivoting screw rests 
that supports the slide, which is guided by a fric- 
tion ring. 

The slide is of cast steel, with two brackets 
joined at the bottom by a circular plate, and 
carefully stayed. It is continued downwards by 
an inverted cone, terminated by a wrought-steel 
bearing which rests on the rounded head of the 
pivoting screw ; brass friction rings are fitted on 
all the parts that undergo friction. Side openings 
cut in the walls of the bolster, and usually closed, 
enable inspection of the pivot. 

The gun is trained by the shoulder on the butt 
rest, which is fixed rigidly to the slide; part of 
the length is screwed and is provided with a box- 
nut, to which is fitted the working hand-wheel ; a 
hollow cylinder surrounds the butt rod, and slides 
on it governed by the box-nut ; it is joined to the 
gun-housing by a bar which ends above the left 
trunnion. The whole of this mechanism, under 
the action of the hand-wheel, causes the gun- 
housing to turn round on the trunnions, thus 
giving the required elevation. The system is com- 
pleted by a sight bracket fixed to the housing, and 
by a jointed bar which unites the head of the sight 
to the axis on which the longitudinal bar acts that 
unites the hand- wheel to the gun-housing. 

The gunners and the various parts of the mecha- 
nism, can be protected by a shield, the shape and 
dimensions of which vary according to require- 
ments. 

Mounting with Horizontal Slides (Fig. 567).— 
This type is fitted with fixed horizontal slides ; 
the tangent scale recoils with the gun horizontally, 
and sighting the gun requires the co-operation of two 
gunners. These arrangements are not completely in 
accord with the general conditions of the programme 
already given, and according to which quick-firing 
Schneider-Canet guns are usually mounted. They 
have been reproduced in a small number of guns 
only. In this type of carriage, elevation and train- 
ing is effected exclusively by electricity, the motor 
being controlled by one lever. The present de- 
scription applies to 15-centimetre (5.905-in.) guns, 
shown in Fig. 567, page 12: 


Weight of gun ... 6300 kilogs. (13,885 Ib. 
> mounting - 4650 ,, (10,248 ,, 
99 projectile a eis | ») 


a service charge 
(smokeless powder) __... 10.5 ,, ( 28,,) 
Muzzle velocity in service... 740 m. (2428 ft ) 

A suitable shield is made for naval and coast- 
defence guns. 

The mounting consists of the three main parts, 
as usual, The upper face of the traversing plat- 
form is made with two horizontal bearing surfaces 
on which travel the horizontal slides. These are 
provided with cylindrical rollers, to facilitate the 
displacement of the cradle during the recoil and 
running out of the gun. The cradle contains the 
lateral brake cylinders, and also the recuperator 
placed below and in the centre line of the system. 
The brakes have central counter-rods, and carry 
the trunnion-plates in which are placed the gun 
trunnions. The piston-rods are fitted in the front 
of the travelling platform. The recuperator cylin- 
der is provided with lugs in front, to which are fas- 
tened the spring bars. A piston, the rod of which is 
fixed to the front of the traversing platform, moves 
in this cylinder during recoil, the cylinder being 
closed at the opposite end by a movable bottom, on 
which are bolted the bars that run in the centre of 
the set of springs. When the gun is fired, the 
carriage proper runs on the rollers, which are 
placed slightly above the top surface of the hori- 
zontal slides, and the brake cylinders act in the 
usual way to absorb part of the recoil energy. 

The mounting is provided with two sets of gear 
for elevating and for training the gun, which can 
be worked by electricity or by hand. For elevating 
by hand, the device comprises a hand-wheel placed 
at the rear part of the housing, which works 
through differential gearing, a pinion that engages 
a rack fitted to the gun. For training, a hand- 
wheel is placed in the middle of the left cheek, 
which works through a set of toothed wheels, a 
pinion that gears in the circular rack placed inside 
the traversing platform. 

Two small electric motors are provided for work- 
ing the elevating and training mechanism ; but, as 
working by hand and by electricity are not required 
at the same time, a lever and clutch are provided 








that throw one or other in or out of gear. The 
electric motors are driven by a battery of accumu- 
lators. The commutators are arranged in such a 
way that the gunner, by acting on the lever in the 
direction he wishes to give to the gun, obtains 
exactly the position required. The rapidity of the 
motion is proportional to the angle of displacement 
of the lever from its original position, the gun being 
fixed immediately it is suitably laid. 





H.M.SS. ‘““HERMES” AND ‘‘ HIGHFLYER.” 

WE give on page 16 an illustration of the ma- 
chinery of the second-class cruisers which the Fair- 
field Shipbuilding and Engineering war « Limited, 
Glasgow, have lately completed for the British 
Navy —the Hermes, which completed her trials on 
June 13, and the Highflyer which ran her official 
trials between June 20 and 30. Both ships are 
identical, and their smart appearance will be seen 
from the engraving of the Hermes on page 5. 
The principal dimensions are: Length between per- 
pendiculars, 350 ft. ; breadth extreme, 54 ft.; dis- 
placement, 5600 tons. There is a cellular bottom 
extending the full length of the engine and boiler 
spaces, and before and abaft these the watertight flats 
of the magazines, &c., continue the double bottom 
right to the stem and stern. Under the protective deck, 
the side compartments for the full length of the boiler 
space are utilised for stowing coal. The hull is sub- 
divided by longitudinal and transverse bulkheads into 
numerous watertight compartments as usual, the 
number of watertight doors having been reduced to 
a minimum, and all being worked from the main deck 
as well as from below. ‘The sternpost, struts, and 
stem are of phosphor-bronze. The stem is of the 
usual ram form, and the structure behind is especially 
strong and efficiently connected to the general frame- 
work of the vessel with a view to the contingency of 
ramming—the rudder, also of phosphor-bronze, is of 
the balanced type and conteelied by Harfield’s com- 
pensating gear below the protective deck. The 
vessel being intended for foreign service and long 
cruises at sea, in which the maintenance of a uniform 
speed becomes essential, she has been completely 
covered to above the load water-line with teak of a 
minimum thickness of 34 in., and coppered. To secure 
steadiness of gun platform, so necessary in a vessel 
intended for war purposes, bilge keels extending 
oe _— half the vessel’s length amidships have been 
itted. 

The protection of the vessel consists of a curved deck 
extending from stem to stern, ranging from 3 in. to 
14 in. in thickness, covering the whole of the propel- 
ling and steering machinery, boilers, magazines, &c. 
The reserve bunkers are on the protective deck over 
the machinery space, and whilst affording a water-line 
belt of coal protection they, being subdivided into 
watertight compartments, give additional security in 
the event of damage. An armoured conning-tower of 
Harveyised steel is placed forward, fitted up with the 
usual means of navigating the vessel and directing 
operations while in action, the whole of the connections 
for which are protected by a steel tube extending to 
the protective deck. The steel for this tower , bos 
been ae by Messrs. William Beardmore and Co., 
Parkhead. Threesearchlights are operated from these 
bridges, and the vessel throughout is fitted with a com- 
plete installation of electric light. Her armament 
consists of eleven 6-in., eight 12-pounder quick-firing 
guns, and a number of smaller machine guns. The 
guns are all protected by extra-thick shields. Two 
submerged torpedo tubes are fitted forward, capable 
of working the latest pattern torpedoes. 

The propelling machinery consists of two sets of 
triple-expansion engines, fitted in two separate engine- 
rooms, each set having four inverted cylinders and 
four cranks. The high-pressure cylinders are 26 in. in 
diameter, the intermediate-pressure cylinders 42 in. 
in diameter, and each of the four low-pressure cylin- 
ders, 48 in. in diameter, all adapted for a stroke of 
2 ft. 6 in. The cylinders are all separate and inde- 

ndent castings, each fitted with a cast-iron barrel or 
iner and steam jacketed. Each of the high-pressure 
and intermediate pressure cylinders is fitted with 
piston valves, and each of the low-pressure with flat 
slide valves, all worked by the usual double eccentric 
and link motion valve gear. The reversing engines 
are of the all-round type, capable of being reversed, 
with worm and wheel ; all the levers being fitted 
with a slot and adjusting screw to allow of the expan- 
sion of steam in the cylinders being altered. The back 
columns are of cast iron, fitted with separate guide 
faces, and the front columns are of forged steel, 
the engines being arranged with the starting platfurm 
amidships. The condensers are of brass and placed 
at the wings, the steam being condensed outside the 
tubes. There are two centrifugal pumps of gun- 
metal, each worked by an independent engine one 
in each engine-room, and arranged with a cross- 
connection, so that either or both condensers can 
be supplied with cooling water from either pump, 
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The feed bilge and hotwell engines are all indepen- 
dent and separate from the main engines. Steam is 
supplied by a special range of auxiliary pipes. Feed- 
water filters are fitted to prevent any impurities 
reaching the boilers. The crank, thrust, and pro- 
peller shafting is of forged steel and hollow. The 
crankpins are fitted with centrifugal lubricating ap- 

aratus, The propellers are of gun-metal, each pro- 
peller having three adjustable blades. 

Steam is supplied by 18 Belleville water-tube 
boilers of the latest type fitted with economisers, 
and adapted for a working pressure of 300 lb. The 
boilers are arranged in three boiler-rooms, and there are 
threefunnels. Fans andengines are fitted in the stoke- 
holds to insure the necessary supply of air, air pump- 
ing engines being also fitted to deliver air direct 
into the furnaces and combustion chambers. : 

The vessel is also fitted with the usual auxiliary 
machinery, viz., a complete distilling plant to supply 
fresh water to the boilers, and also for drinking pur- 
poses ; two sets of engines and dynamos for producing 
the necessary current for electric lighting ; one double- 
cylinder engine with the necessary gear for steering 
purposes ; two complete sets of air-compressing engines 
and pumps, with the air reservoirs, for charging tor- 

does; and one refrigerating machine of the cold-air 
type, with the necessary cold chamber for ships’ pro- 
visions. As we explained in connection with the 
earlier trials of the Hermes, the exhaust steam from 
all of the auxiliary engines in the machinery room, 
including the steering engines, can be utilised for 
evaporation or other uses. 

With the Hermes’ trials we dealt at some length on 
page 745 of our last volume. Since then, however, the 
vessel has made two runs, one at low power, because 
on the former occasion the conditions did not admit 
of reliable results being realised ; and, as will be seen 
from the Table of results — the coal consump- 
tion was greatly reduced, being 1.78 Ib. : The second 
supplementary trial was run at 9000 indicated horse- 
power, with the exhaust steam from the auxiliary 
machinery passing into the low-pressure receiver of 
the propelling engines, an arrangement which gave 
satisfaction. 


Mean Results of Additional Trials of H.M.S. ‘‘ Hermes.” 
(Built and Engined by the Fairfield Shipbuilding and 
Engineering Company, Limited, Glasgow). 











Eight Hours’ 
Trial at 9000 
[Second 30 Hours’) , 1 HP. with 
2000 I.H.-P. Coal ry 
— Consumption ean vow snl 
r am Passin: 0 
Trial. the Law-Premare 
Receivers of Main 
Engines. 
Date of Trial oe ..|June 9 & 10, 1899) June 13, 1899 
Mean steam in boilers .. _Ib.| | 196 270 
» os .atbengines.. 55 126 247 
» cut-off in high-pressure| starbd.| port |starbd. | port 
cylinder .. percent.) 35 82.7 56 56 
Mean vacuum .. -- in. 26.0 27.0 25.1 25.2 
»» revolutions a minute..} 111.2 | 119.6 | 174.4 | 176.8 
M Hig -- Ibj 40.2 35.0 105.0 96.6 
ean pres: | Intermediate ,,| 16.1 16.9 | 31.2 | 31.7 
livlers >) |) Lowforward ,,| 6.86 | 621 | 23.0 | 21.8 
incense: Uiowales. | gol Bee) ear 1) 196.2 |> dae 
High .. ee 360 312 1470 1874 
Indicated} Intermediate ..| 877 362 1143 1176 
horse- Low forward ..| 209 189 1099 1058 
power Low aft.. 176 166 934 949 
ee 
Gross total indicated horse- 
power .. ee és =f 2151 9203 
Coal per indicated horse-power 1.78 1.52 
per hour we Pree, 
Speed per hour .. .. knots 13.4 20.0 











The Highflyer trials gave even more satisfactory 
results, the coal consumption being unprecedentedly 
low on the full-power run, when the boiler pressure was 
maintained at 292 1b. and at the engines the mean was 
228 lb. The links were set to cut off at 74 per cent. 
of the stroke, and the starboard engine running at 
187.6 revolutions made 5262 horse-power. The port 
engine ran at 186.5 revolutions. It will be noticed 
from the Table that the power got from the high and 
intermediate cylinders is almost equal, while the 
powers of the low-pressure cylinders also closely 
approximate each other. The variation is practicall 
within the limits of error. This same remark holds 
good as. regards the other trials, the low pressure 
cylinders each giving about 66 per cent. of the 
power indicated in each of the high and intermedi- 
ate. This arrangement gave most satisfactory results 
as regards engine balancing, there being practically 
no vibration. The collective power on this trial 
was 10,344 horse-power. The speed of the ship was 
20.1 knots, which more than meets the expectations 
of the design. On the 30 hours’ trial at continuous 
sea speed, the steam pressure was 260 Ib., and at the 
engines it was reduced to 223lb. The cut-off was 
arranged at 56 per cent. of the stroke, and at 169.7 
revolutions the starboard engine gave 3828 horse- 
power, while the port engine recorded 3816 for 168.1 
revolutions, 








The collective power was thus 7644 indi- 


Mean Results of Trials of H.M.S. ‘‘ Highflyer” (Built 
and Engined by the Fairfield Shipbuilding and Engi- 
neering Company, Limited, Glasgow). 























Contractors’ | Contractors’ , 
30 Hours’ | 30 Hours’ ary ag 
als 2000 I.H.-P. | 7500 1.H.-P. Full-Power 
Coal — Coal Con- Trial at 
sumption sumption 
Trial, Tal. |10,0001.H.-P. 
Date of trial ..| June 20 and | June 22 and |June 27, 1899 
21, 1899 23, 1899 
Mean steam in boilers Ib. 214 260 292 
»  o» atengines,, | 125 223 228 
» cut-off in high- 
pressure cylinders ..| 34 per cent. | 56 per cent. | 74 per cent. 
Star. ; Port | Star. | Port | Star. | Port 
Mean vacuum in.| 26.5} 26.0) 25.4, 26.1] 25.6) 25.4 
» revolutions ~-} 110.1 | 110.4 | 169.7 168.1 | 187.6 186.5 
Indi- (High .. --| 346 | 320 | 1313 } 1265.| 1610 | 1523 
cated | Iotermediate 341 360 | 1087 | 1157 | 1515 | 1518 
horse- } Low forward 202 | 191 | 724) 719 | 1067 ' 1040 
power \Low aft 190 185 | 70% 675 | 1070 . 1006 
—— — _—_—_’ 
Gross total indicated 
horse-power .. ap 2135 7644 10,344 
Coal per indicated horse- 1.407 
power per hour Ib. 1,62 1.49 20.1 
Speed per hour .. knote 12.5 19.4 





cated, while the r so of the ship was 19.4 knots. 
The addition, therefore, of 2700 indicated horse-power 
to the power, equal to 34 per cent., barely added three- 
uarters of a mile to the distance run in each hour. 
his 19} knots speed was got for an expenditure of 
5 tons of coal per hour, which, in view of the displace- 
ment, 5600 tons, is a very satisfactory result, proclaim- 
ing not only a high mechanical efficiency, but a beauti- 
ful form of ship and great propulsive efficiency. On 
the low-power trial it was preferred to work the 
boilers at a high-pressure, reducing it greatly at the 
engines and cut-off steam in the cylinders at a com- 
paratively late period of the stroke, rather than with 
a high initial pressure and an early cut-off. The steam 
pressure was, at the boilers, 214 lb., and at the 
engines, 125 1b.; this latter enabling the simple 
auxiliary engines to be worked at a better economy. 
Sir John Durston, K.C.B., the engineer-in-chief, was 
present at the trials, with Mr. J. Smith, inspector of 
machinery, Mr. Ellis and Mr. Gregory for the Devon- 
rt Dockyard, and Mr. Frost for the steam reserve. 
r. Alexander Gracie, the engineer manager at Fair- 
field, as well as Sir John Durston, is to be congratu- 
lated on the results in both ships. 





AMERICAN LOCOMOTIVES FOR THE 
MIDLAND RAILWAY. 

Mvucu interest has naturally been manifested in 
order given to American firms for goods locomotives 
for the Midland Railway, and hence we are glad to 
be able to publish with our present issue a two-page 
plate, on which are reproduced drawings of the en- 
gines constructed for the Midland line by Messrs. 
Burnham, Williams, and Co., of the Baldwin Loco- 
motive Works, Philadelphia. The number of engines 
ordered from the Baldwin Works was thirty, and of 
these ten have already been received at Derby. They 
were shipped within ten weeks of the drawings being 
cd. by Mr. S. W. Johnson, the locomotive 
superintendent of the Midland Railway. Of the en- 
gines received, one has been put to work, and the 
remainder are in course of erection. 

In giving the order for these engines Mr. Johnson 
stipulated that the fireboxes, firebox stays, and tubes 
should be of copper, that the engine and tender 
wheels should have steel centres, and should, with 
the tyres, be of the Midland pattern; that the in- 
jectors, steam sanding and brake apparatus, and the 
water gauges should be also of Midland yeas and 
that the wheels of the pony truck should be wrought 
iron with steel tyres. In other respects the makers 
were left free to adopt their regular practice, subject, 
however, to their detailed drawings being approved 
by Mr. Johnson. The necessities imposed by the 
English loading gauge had, of course, also to be 
satisfied. 

The result of these conditions is shown by our 
engravings, from which it will be seen that the 
engines are of the six-wheel coupled type with 
outside cylinders and a pony truck at the leading 
end. The makers have retained the American bar- 
frames stayed at the leading end to the sides of the 
smokebox and at the rear end to the back of the fire- 
box casing by diagonal braces, as shown in Figs. 1 
and 4. The springs of the coupled axles are arran 
above the frames and those of the driving and trai 
axles are coupled by compensating beams. A series 0: 
compensating levers also connects the front ends of the 
springs of the leading coupled axle with the pony 
truck, as shown in Figs. 1 and 2, The same views 
also show the corstruction of the pony truck itself 
and the arrangement of its springs, which are helical. 
It will be noticed that the springs and rere we 
beams all transmit pressure through knife- ge bear- 
ings—as is usual in American practice—there being no 


pin connections. The guides for the axle-boxes of the 
coupled axles are all fitted with adjusting wedges. 

e arrangement of the cylinders and the mode of 
fixing them is shown in Figs. 1 and 2, and will be seen 
to be in accordance with ordinary American practice 
The cylinders are 18 in. in diameter with 24 in. stroke, 
The chide valves, which are of the balanced type, are 
placed above the cylinders and are driven through 
rocking shafts, as shown. The chief dimensions of 
the valve gear and the sizes of crosshead slides, 
crankpin bearings, &c., are given in our engravings. 

The boiler is marked by no very special features. 
It is of the flush-topped type with a barrel 4 ft. 8 in. 
in diameter inside the largest ring, and its centre is 
7 ft. 24 in. above rail level. The connection between 
dome and boiler barrel is made by a thick flanged 
ring, as shown in Fig. 1. The use of the bar frames 
has, of course, uced the width of the lower 
part of the firebox casing, the grate being thus long 
and narrow. The firebox is, as we have already 
stated, of copper, and the crown is supported by trans- 
verse girder stays and numerous sling stays, as shown 
in Figs. 1 and 4, 

The design and general construction of the cab, 
side foot-plates, and other general details are so clear] 
shown by our engravings that further description will 
be unnecessary. The engines are accompanied by 
tenders, each mounted on two four-wheeled trucks. 
_ — dimensions of the engines and tenders are 
as follow : 


Cylinders: 
Diameter 1ft. 6 in. 
Stroke ... oe Wek (Oa 
Length of ports ws ‘ee Se 
Width of steam ports... a Cis 1 
a exhaust ports ap Bi CO. Sen 
From centre of cylinder to valve face 1 ,, 3f me 
Wheels and Azles: 
Diameter of coupled wheels... Gig Oy 
Me y truck wheels 9 
Wheelbase of coupled wheels | ae oe 
Total wheelbase is ie EE SB aS 
Diameter of bearings of coupled 
axles ... es aa ae. ra! oe a 
Length of bearings of coupled axles 0,, 8 ,, 
Diameter of bearings of pony truck 
axle... cna ja: asa aa ee a 
Length of bearings of pony truck 
One... we eee mee se Cu 3, 
Boiler: 
Diameter of barrel (mean) ... a as 
Thickness of plates (steel) ee, 
Length of inside firebox ... .... OE ee 
Width of inside firebox at bottom ... 2,, 9,, 
Width of inside firebox at centre 
line of boiler ... aa a =s6 4,, O4,, 
Thickness of tubeplate (copper), 09 
upper part... ae “a ae Pins 9 
Thickness of tubeplate (copper), 
lower part... ie ry e 0,, 04,, 
Thickness of side and crown plates 0,, O4,, 
Length of tubes oa “e sa 10 ;, 5z,, 
Diameter of tubes... a: Be 
Number ... he 263 


Heating and Grate Surface : 
— surface... ee 
u 6 


125.3 sq. ft. 


Sega a te no. 
Total . 1372.4 ,, 
Firegrate area ... “as 16. os 
Working pressure .--180 Jb. per sq. in, 
Tender : 
Diameter of tender wheels ... 3 ft. 0 in. 
: axle bearings 0 ” 44 ” 
Length of ” ” ” 
Capacity of tank 3000 gallons 
Weights : 
eight on coupled wheels _ ... 83, 100 Ib, 
‘ pony truck wheels 17,150 ,, 
Total ... ne re .-» 100,250 ,, 
Total weight of engine and tender... 179,550 ,, 





: ee at jong ee dock rt a 
ington is proposed to t by a syndicate, at the head 
of which are Messrs. Steer, Tawtoed, and O0., London. 
The Workington Town Council will subscribe 150,000. 
The dock is to be built on the north side of the town, and 
the syndicate will buy out Lord Lonsdale’s present dock 
and harbour. These terms have been approved by the 
Town Council and ratepayers. 

BRADFORD SEwAGE.—On Friday a Select Committee of 
the House of Commons further considered a Bill for the 
confirmation of a provisional order granted by the Local 
Government Board giving the Town Council of Brad- 
ford — to compulsorily acquire 529 acres of the 
Esholt estate, the property of the Misses Stansfield, for 
the purpose of sewage works. The Misses Stansfield, it 
will be remembered, opposed the scheme on the ground 
that it was unn in the public interest to take 
their land and deprive them of theirhome. They refused 
to enter into the question of purchase by ent, and 
submitted an alternative proposal to the mittee by 
which the Council might establish a sewage farm on land 
adjacent to the estate at Baildon. Counsel on -both 
sides having been heard, the Committee decided that the 





preamble of the Bill had not been proved 
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MOUNTINGS FOR 


10-CENTIMETRE AND 
(For Description, see Page 9.) 


15-CENTIMETRE GUNS. 
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Mounting For 10-CENTIMETRE GUN, WITH HovusING USED AS BRAKE CYLINDER. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 28. 
THE steel market has touched the highest range of 
prices yet known. Quotations for steel billets are 
given at 33 dols. and 34 dols. at mill, which means 
36.50 dols. at tide water. No steel is to be had at 
these or any other figures. Open-hearth steel billets 


are selling at 40 dols. at mull, and the enormous 
demand continues. Mills have six to seven months’ 





; * . ES foe 
lal Wee 
ty 
‘ft 





Movuntinc For 15-CentTIMETRE GuN, wirH HorizontaL SLIDE. 


work ahead, and business is piling in without any 
sign of cessation. All kinds of manufactured iron 
continues to advance. Bessemer pig has taken 
another leap, and is quoted at 19 dols. It might as 
well be any other price as there is none to be had, 
all iron being sold up to the end of the year and into 
1900. Consumers are everywhere running in a hand- 
to-mouth way, being in danger of enfo suspension 





from absence of material. At present there is a rush 





of orders for 1900 delivery. The question will soon 
hinge on the supply of ore. Extraordinary efforts 
are now being made to very greatly increase the ore 
production for 1900, and at this time it is impossible 
to say how much the increase will be. The present 
prices of iron and steel represent the lar, s 
ever realised. There is a strong probability that these 
margins will increase month by month until the 
climax is reached, when a more or less disastrous 
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MOUNTING AND TRAINING GEAR FOR 65-MILLIMETRE 50-CALIBRE. GUN. 
(For Description, see Page 9.) | 
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tumbling of prices will take place, as has been the 
case in all previous eras of expansion and con- 
traction. Reports. received at Pittsburg from all 
parts of the pan | state that iron and steel 
products in all markets have been cleared: up to 
the last pound. All the warehouses are. barren of 
stocks. All prospects point to an increasing con- 
sumption — the remainder of the year. Mills 
are overrun with business, and finished material of 
all kinds are advancing. Blast-furnace production 
has passed the 260,000 per week mark. Steel rail 
scampi is at maximum for the present. A very 

eavy demand for girder rails for tramways is in sight. 
Japanese requirements for 12,000 tons standard sec- 
tions are before us. Large orders for shipbuilding 
material will be placed in a few days. . The shipyards 
have two years’ work in sight, and within the coming 
six months three new yards will be under way. The 
activity in mining industries is phenominal. The 
Alaska and British American mines are a a 
great deal of labour and capital. Copper and zinc de- 
velopments are keeping the excitement in that direc- 
tion at fever heat. The consumption of both minerals 
is steadily increasing, and new properties have been 
Fic. 665 bought i during the a few days at prices that ap- 

ae pear on the surface to be fabulous. The production of 
anthracite and bituminous coal and coke is increasing 
steadily, though for coal there is scarcely. any im- 
provement in prices. Coke is advancing, and a number 
of new and large coke-producing properties will be in 
operation in a few months, 








NOTES FROM THE NORTH. 

GLascow, Wednesday. 
. Glasgow Pig-Jron Market.—The forenoon market was 
in an excited state last Thursday, and about;35,000. tons 
of pig iron changed hands, and at further sharp advances, 
the quotations being higher than at any time since 1880. 
Scotch warrrants closed at 70s. 7d. per ton buyers. 
Cleveland and hematite iron also advanced considerably. 
There were also some movements in the after- 
noon, and finally the morning improvement was more 
than lost. The turnover was about 20,000 tons, and 
the settlement quotations were: Scotch, 695. 3d. ; 
Cleveland, 68s. ; berland ‘and Middlesbrough hema- 
tite iron, 74s. 44d. and 72s. 9d. per ton.- A moderate 
amount of business was done on Friday forenoon, 
and prices, while firm, were of a much less excited cha- 
racter than for the two previous days. There was a 
turnover of about 20,000 tons, and advances of 44d. to 
74d. per ton were recorded. In the afternoon the market 
was irregular, opening firm, going flat, and rallying again, 
butcl from 2d. to 6d. per ton down from the forenoon 
finish. Thesales wereagain some 20,000 tons, and the set- 
tlement quotations were 69s. 44d., 68s. 6d., 74s, 3d., and 
72s. 9d. per ton. Business was less active on Monday fore- 
noon, and owing to the trade advices from America timid 
operators were inclined to hold off. ‘ Only some 10,000 tons 
were included in the afternvon operations. The different 
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kinds dropped from 14d. to 5d. per ton, The turnover 
in the afternoon was less than 10,000 tons, but the market 
was firm, Scotch opening 24d. up from the forenoon, 
Cleveland 1d., and hematite iron 3d. per ton. At the 
forenoon session of the gag market on Tuesda 
business was very slack, less than 10,000 tons being dealt 
Yet the tone was very firm, and prices were higher. 
Scotch rose 34d. r ton, and about 15,000 tons 
changed hands in the afternoon. Prices were a shade 
easier in the afternoon. The settlement prices were 
693. 6d., 69s., 74s, 74d., and 723. 9d. perton. The market 
was very idle this forenoon, the turnover not exceeding 
7000 tons. There was a decline in prices all round. The 
afternoon market was very idle, but the tone was steadier. 
About 10,000 tons constituted the turnover. The settle- 
ment prices were 693, 44d., 688. 74d., 743. 74d., and 
723. 9d. per ton. The following are the current quota- 
tions for No. 1 merchants’ iron: Olyde, 76s. per ton; 
par ogy nes segs Bee =f 9 778. 5 am ~ 
—the foregoing ship) at ow; Glengarn 
(shipped at Ardrossan), 75s. ; Shotts (shipped at Leith), 
77s.: Carron (shipped at Grangemouth), 75s. per ton. 
—- prices have not shown any very wild fluctua- 
tions, they on the whole registered a very considerable 
advance. The recent advance checked Continental buy- 
ing, but home consumers have of late been Layman: | 
more freely. Last week’s shipments of pig iron from al 
Scotch ports amounted to 4500 tons, against 4478 tons in 
the corresponding week of last year. They included 125 
tons for the United States, 200 tons for Canada, 262 tons 
for India, 160 tons for Italy, 226 tons for Germany, 210 
tons for Russia, and 345 tons for Holland. The stock of 
pig iron in Messrs. Connal and Co.’s warrant stores stood 
yesterday afternoon at 303,519 tons, against 304,562 tons 
yesterday week, thus showing for the past week a reduc- 
tion amounting to 1043 tons. 


Finished Iron and Steel.—Finished iron remains in 
active demand and at firm prices. Nailmakers have 
lately announced an advance of 10s. per ton on cut nails. 
It seems that peace is assured for a period of twelve 
months in the malleable iron trade. As a result of a 
joint conference of representatives of masters and opera- 
tives, it has been agreed to renew the sliding scale for 
another year. The best of feeling prevails between the 
masters and the men. ‘The following prices are now 
ruling: Rivet iron and common bars, 7/. 5s. per ton ; best 
bars, 7/. 12s. 6d.; best horseshoe iron, 7/. 153. In the 
Scotch steel trade ship-plates are reported to be in active 
request, and some makers are now not sellers at the recent 

uotations—namely, 7/. 7s. 6d. per ton, less 5 per cent. 
pt ae The raw material, of course, has had a very 
sharp advance, in sympathy with warrants, and that very 
largely accounts for the firmness of makers. Angles, on 
the other hand, are very quiet. Some further orders have 
lately been booked by West of Scotland firms for steel for 
America, both for shipbuilding and structural purposes. 


Sulphate of Ammonia.—This commodity is quiet but 
steady at about 12/. 7s. 6d. per ton f.o.b. Leith for prompt 
delivery. 

Glasgow Copper Market.—Copper was quite idle last 
Thursday forenoon, and quotations were 2s. 6d. per ton 
lower. In the afternoon there was nothing done, and 
quotations remained unchanged. On the following fore- 
noon the market was again idle, but the quotations were 
advanced 2s. 6d. per ton. One lot was sold on Monday 
afternoon, and an advance of 2s. 6d. per ton was 
made in the forenoon. Nothing was done yesterday 
forenoon, and the price remained unchanged ; but the 
price fell 2s. 6d. per ton in the afternoon, when the 
market was still idle. The metal was not dealt in to-day, 
and the price in the forenoon was unaltered. In the 
afternoon the metal was quite idle, and the quotations 
improved to the extent of 5s. per ton—to 77/. per ton. 


Clyde Shipbuilding Trade: Launches during June.— 
The Clyde shipbuilding and marine engineering trades 
are still keeping busy. As has been the case for several 
months, builders are severely handicapped, owing to 
the non-delivery of material, and consequent delay in 
sectional work; and considering the numerous hands 
employed, the turn-out of new vessels is disappointingly 
small for the month of June, although it is still large, 
amounting to 36,000 tons of new vessels launched ; but 
that was against 51,000 tons in the corresponding 
month of last year. Clyde builders have the con- 
solation, however, that matters are quite as bad 
at Belfast: and on the north-east coast of England. 
The first half of the present year has to its credit, 
according to one chronicler, 225,416 tons, which cannot 
be far off the total, which is’ the biggest half-year’s 
work ever put out of the Clyde shipyards. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’C the market was 
in a very healthy state, and business was brisk. 
Quotations all round were strong, ‘and deliveries of 
pig iron to both home and foreign customera were 
reported heavy. There were plenty of buyers at 68s. 6d. 
for prompt f.o.b, delivery of No. 3 g.m.b. Cleveland 
pig iron, and a few transactions were recorded at that 
price, but sellers, as a rule, asked a higher figure. Most 
of the makers put the price at 69s., and would not accept 
less. No. 1 Cleveland pig was 70s.; No. 4 foundry, 68s.; 
and grey forge, 66s. 6d. Middlesbrough warrants touched 
693. 2d., but they eased by the close to 69s. 04d. cash 
buyers. The demand for east-coast hematite pig iron was 
very good, and a fair business was done. Nos. 1, 2, and 3 
sold at 73s. 6d. for early delivery, at which price 


buyers were numerous. Up to 74s. was said to have 
been paid, and there were producers who held out for 
75s. There was nothing doing in Middlesbrough hema- 
tite warrants. Spanish ore was very strong. Rubio 
ranged from 17s. to 17s. 6d. ex-ship Tees, and dealers 
were afraid to commit themselves far ahead, as they 
do not feel sure as to the movements of freights, and 
the probability of a tax being imposed on Spanish ore 
also prevents forward business. Freights Bilbao-Middles- 
brough were fixed at 6s. 9d. To-day the market was 
quieter, owing to the easing of warrants. There was 
very little change in quotations for makers’ iron, but 
they were not so firm as yesterday. Middlesbrough 
warrants fell to 68s. 4d., but later in the day they rallied 
a little, and finally closed 68s. 64d. cash buyers. Again 
Middlesbrough hematite warrants were neglected. 


Manufactured Iron and Stecl.—A very large trade is 
going on in manufactured iron and steel, and prices are 
moving upwards. Some firms are so full of work that 
they cannot enter into new contracts except for delivery 
a good way ahead. The following are now the market 
—. but considering the state of affairs they may 
urther advanced any day: Common iron bara, 7/. ; best 
bars, 7/. 10/.; iron ship-plates, 7/. to 7/. 2s. 6d.; iron ship 
angles, 6/. 17s. 6d. ; steel ship-plates, 7/. 7s. 6d. to 7/. 10s.; 
steel ship angles, 7/. to 7/. 2s. 6d.; steel boiler-plates, 
81. 103.; steel sheets (singles), 8/. 17s. 6d.; and heavy 
sections of steel rails, 5/. 173. 6d. to 61. 


Shipments.—The shipments of pig iron from the Tees 
for June were enormous, reaching 124,617 tons, and with 
those from Skinningrove, 135,973 tons, of which 91,124 
tons were sent to foreign ports, and the remainder went 
coastwise. Germany was the biggest customer, taking 
41,251 tons, and Holland came next with 16,387 tons; 
Scotland took 26,580 tons. During June the shipments 
of manufactured iron were only 16,530 tons, and of steel, 
14,382 tons. 


The Consett Tron Company.—The financial year of the 
Consett Iron Company has just closed. It is estima’ 
that the profits on the year’s working will exceed those of 
any former year in the history of the company. In the 

revious year the earnings amounted to 272,884/. 18s. 2d. 

reat additions have from time to time been made to the 
undertakings of the company, and further developments 
are, we believe, contemplated. A feeling prevails that 
the time has arrived for converting Consett stock into 
shares of smaller value. The ordinary stock eo oe poe 
consists of 10/. shares, of which 7/. 10s. has been called up, 
and these shares now stand at the market value of 36/. 15s. 


Coal and Coke.—Coal is rather easier for prompt load- 
ing, but forward prices keep strong. Bunkers are plen- 
tiful. Coke continues in very excellent demand, and 

rices are strong. Average blast-furnace qualities realise 
bos, delivered here. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Disastrous Gas Explosion.—A serious explosion occu 
on Tuesday afternoon at Hoully Gas Works, about four 
miles from Huddersfield. Six men were engaged re- 
moving an old gasholder to maks way for a telescopic 
one. It is said that it is not customary to exhaust the 

as on such an occasion, as it usually escapes harmlessly. 

me air had got into the holder, and it is believed that 

a spark from a chisel ignited the mixed air and gas and 

caused the explosion. Four men were killed, and another 
was seriously injured. 

The Electric Light at Barnsley.—Some time ago the 
Barnsley Corporation decided to undertake the supplying 
of the town with electricity, and the necessary works 
were at once commenced. They thought they were 
making provision for some time to come, but the number 
of applications for electric light have so far exceed 
their expectations, that they have already found it 


necessary to provide an additional 250 indicated horse- 
eae coupled electric light plant at a cost of 2000/. The 
uildings have also to be enlarged. 


The Iron and Steel Trades.—With the turn of the 
quarter there has been increased activity in the iron trade, 
but makers are reluctant to further commit themselves, 
as they havealready more werk on hand than they can get 
through within the times stipulated. Owing to the excel- 
lent business that is being done in most of the engineer- 
ing establishments, and amongst users of steel generally, 
the demand keeps up remarkably well, and steelmakers 
are being found full employment. Some houses in 
Sheffield do a very large trade in steel and mining 
tools with South Africa, and inquiries have been 
made amongst them this week as to the effect the un- 
settled state of affairs in that country is having on their 
business. far as can be ascertained it is going on as 
usual, and orders are being executed in the ordinary way. 
Countermands may, however, come to hand any day, and 
would excite no surprise. In cutlery and the lighter 
classes of goods, business with the United States is still 
extremely quiet, but some houses are doing very well in 


special brands of steel, and are shipping considerable 
— to that country. Trade with Canada and 
ustralia continues to improve, and some firms are doin 


much better with India. For mining, excavating, an’ 
— tools there is a fair demand from both China and 
apan. 

The South Yorkshire Coal Trade.—The leading railway 
companies are still deferring the placing of their contracts 
for future supplies of coal. They are drawing on their 
large stocks and buying in the open market. The coal- 
owners are firm in their demands, as they see no difficulty 








in disposing of all their output as long, at least, as the 
shipping season lasts. The railway companies seem to 


ted | turning out some 500 tons of steel 





think they will then be able to get in on easier terms, but 
that is by no means certain. Contracts for manufacturing 
coal have been made at an advance of 3s. per ton on the 
prices of July in last year. All kinds of small coal are 
moving off very freely at good prices. Coke is increasingly 
scarce and dear. Durham foundry coke, which is largely 
used in South Yorkshire and the Midland district, has 
gone up fully 5s. per ton in two months. Coke for steel- 
melting purposes is easier to get, and is not so dear in 
proportion. 





NOTES FROM THE SOUTH-WEST. 

The Ebbw Vale Company.—The annual meeting of the 
Ebbw Vale Steel, Iron, and Company, Limited, was 
held at Manchester, under the presidency of Mr. J. 
Brailsford, of Sheffield. In ag. wre J the adoption of 
the report and balance-sheet, the chairman said that when 
the shareholders met twelve months ago it was under cir- 
cumstances of great discouragement. The South Wales 
colliers were on strike. The strike lasted five months, 


be | and the loss to the company was 47,651/., but the loss to 


Wales was very much more. The gross profit, indepen- 
dently of the strike loss, was 96,995/., and that was practi- 
cally for six months. With the exception of one year, 
the gross profit last year was the largest which had been 
made in any full year for twenty years past. The strike 
had made it necessary to pay twelve months’ interest on 
debentures and fully-paid shares out of six months’ 
eg In these circumstances, the directors felt justi- 

ed in resorting to the reserve fund to the moderate 
extent of 10,000/., and they felt that they would have the 
approbation of the shareholders, The result was a net 
= with the balance from last year, of 24,713/., and the 

irectors proposed to pay a dividend of 5s. per share, ab- 
sorbing 18,618/., and carrying forward the balance. With 
respect to their work during the past year, the steel works 
had done very well, and the results showed a distinct im- 
provement. The Siemens plant—the modern steel plant 
] per week—had been 
working since the last meeting so satisfactorily, that the 
Board had in contemplation the addition of two or three 
furnaces in order to bring up the make of that. class of 
steel to 1000 tons per week. The railmaking plant had 
been modernised, and was thoroughly equipped for turn- 
ing out 3000 tons of finished rails per week. The com- 
pany had profitable contracts with most of the railway 
wn, pe but the increase in the value of finished steel 
was by no means commensurate with the increase in the 
price of raw materials. The vacancy in the general 
management had been filled by the appointment of Mr. 
F. Mills, of Glasgow. The report was adopted, and the 
dividend recommended was declared. 


Bristol Docks.—A second visit to the Bristol Docks 
estate was made on Wednesday, by permission of Mr. 
W. W. Squire, C.E., by the engineering students of the 
Merchant Venturers Technical College, the refrigerating 
machinery at Avonmouth being this time the object of 
investigation. As on the occasion of a former visit, the 
assistant engineer, Mr. Parkinson, eonducted the party, 
and courteously pointed out the points of interest con- 
nected with the machinery and arrangements of the 
eo —_ the refrigerating apparatus, and cold storage 
chambers. 


Gas at Yeovil.—On Friday the directors of the Yeovil 
Gas and Coke — over the works to the 
representatives of the Yeovil Town Council. The pro- 
ceedings were purely formal, the members of the council 
tendering a cheque for the purchase money, and the gas 
company giving them a receipt in return and deeds of 
transfer. 

Tiverton.—A_ Local Government Board inquiry was 
held by Mr. Boulnois, C.E., on Wednesday, into an 
application made by the Tiverton Town uncil to 


borrow 67501. for purposes of sewage and sewage dis 1, 
ed ¢ the 


and 500/. for the purchase of land for a storeyar 
repayment of the loan to be extended over 40 years. Mr. 
J. Siddalls, borough engineer, described the scheme. He 
said the district to be sewered contained a population of 
about 2000. As the district was low-lying, it had been 
found necessary to divide it into two portions: 1. A 
high-level district (population about 2000), the drainage 
from which would be carried into a high-level sewer by 
gravitation, through an inverted syphon under the bed of 
the Exe into the present outfall sewer. 2. A low-level 
district comprising West Exe, South and Broad-lane 
(population about 800), which would be drained by a low- 
level sewer toa — station near the river, where the 
sewage would be raised by a patent automatic lifting appa- 
ratus to the level of the high-level sewer. The present 
sewers would be retained for use as storm-water drains, 
and new outlets to the river would be provided. The in- 
spector will report in due course. 


The Welsh Coal Trade.—Important developments are 
taking place in the anthracite coalfield near Llanelly. The 
Great Mountain Colliery Company is about to sink 
another pit at Tumble, so as to eo its 
output. The Cross Hands Colliery is being worked 
successfully by a new company, and Mr. J. E. Burnell 
has struck the ‘“‘Carway Fawr” seam with a thickness 
of about 4 ft. The ells close to Pontyeates, near the 
Gwendraeth Valley way. 


Barry Railway.—The coal shipments for the past half- 
year at Barry Docks were heavy, the traflic receipts 
showing an increase of 112,000/., as compared with the 
corresponding period of 1898. It is confidently antici- 
pated that the Barry dividend for the six months just 
closing will be at the rate of 10 per cent. per annum. 

Cheltenham Light Railway.—The moter of the 
Cheltenham Light Railway scheme (Mr. T. Nevins) re- 
ceived on Friday an intimation frum the Light Railway 
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mmissioners of their intention to issue a proyisional 
pm for the construction of that portion of the proposed 
line from Wellington-road to the top of Cleeve Hill. 
The section passing through the town was abandoned at 
the inquiry, owing to the o ition of Pittville residents 
to the line passing along Wellington-road. Mr. Nevins 
will, however, apply for sanction to a new route through 
the town at the earliest opportunity. 

Municipal Engineers at Cardif.—The Municipal Engi- 
neers’ Association has been holding its annual meeting 
this year at Cardiff. The president (Mr. W. Harpur, 
borough engineer, Cardiff) said when he first took office 
under the Cardiff Town Council as deputy borough ry 
neer in 1876, the population of the borough was 72,438, 
while now it was 180,826. In 1876 the total death-rate 
of the borough was 20.8 per 1000, and from zymotic 
diseases 4.6 per 1000. In 1898 the total death-rate was 
14.8, and from zymotic diseases 2.2. For the first quarter 
of the present year the total deaths had been at the rate 
of 14.2 per 1000—the lowest death-rate of all the large 
towns enumerated by the Registrar-General, while for 
the three preceding years the death-rate of Cardiff has 
been lowest but one of all those towns. Dealing with the 
objects of the association, the president said they sought 
to improve the status of the municipal engineer and sur- 
veyor. There were no special advantages attaching to 
such an official. He was liable to be removed from his 
office by the caprice of councillors through personal 
dislike; and, if so removed, he had little or no 
chance of again securing a public a. while 
he had little hope of obtaining a livelihood of any 
other kind. The appointment did not carry with it any 
provision in case of enforced retirement ar og old age 
sickness, or other cause, The Public Health Acts did 
not require the appointment of a duly qualified person 
to hold the office of surveyor; and appointments were 
often a matter of personal influence, and too often the 
person appointed was in no way competent to undertake 
the duties. The president insisted that a standard of 
qualification should be fixed, and that surveyors and 
engineers should be protected in the discharge of their 
duties, as were medical officers and officials under the 
Poor Laws. Mr. Harpur also urged the claims of his 
body to a reasonable scheme of superannuation. 


Cardiff.—There have been numerous inquiries for steam 
coal for both early and future shipment. The best steam 
coal has made 13s. to 13s. 6d. per ton, while secondary 
qualities have brought 12s. to 12s, 9d. per ton. Household 
coal has shown little change ; No. 3 Rhondda large has 
been quoted at 12s. 9d. to 13s. 3d. per ton. Coke has 
brought previous rates. Iron ore has been firm, the best 
rubio making 15s. 3d. to 15s. 6d. per ton. 


Water Supply of Pencoed.—A meeting of the sanitary 
authority of the Penybont Rural Council was held on 
Saturday, Mr. Griffith Edwards in the chair. A com- 
mittee appointed to inquire into a new water supply for 
Pencoed presented its report, and recommended the 
utilising of the springs on Mynydd Darc, near Waun 
Tarw, which gave 39,674 gallons every 24 hours. The 
cost of conveying and distributing the water would be 
about 30002. The plans, &c,, for the route were referred 
joer ag the committee for the consideration of further 

etails. 








New STEAMER FOR CaRLINGFoRD LoucH.—On Satur- 
day last, the 1st inst., the new pleasure steamer Pilot 
made her first trip on Carlingford Lough. The district, 
as is well known, is one that abounds with attractions 
which cannot fail to be interesting to tourists and all 
lovers of Nature. For a long time past it has been felt that 
something more should be done for the development of 
the Lough, and the Pilot has been built by Messrs, 
Ritchie, Graham, and Milne, of Whiteineh, and was 
engined by Messrs. Campbell and Calderwocd, of 
Paisley. ‘The trial trips on the measured mile were 
run at Skelmorlie, Wemyss Bay, when a speed of 9.8 
knots was recorded. This is two miles per hour faster 
than was originally contemplated, and is very _satisfac- 
tory to the owners. The steamer has a oO! 
Trade certificate for 552 persons. Although the Pilot 
is 18 ft. 6 in. broad, her draught is only 2 ft. 8 in. forward 
and 3 ft. 11 in. aft. With ordinary screws on the re- 
stricted draught, it would be impossible to attain, with a 
single engine, the speed which has been attained by the 
Pilot. e two propellers run on the same axis, but in 
different directions, one turning to the right and the 
other to the left. There are only two blades to each pro- 

ller, and each blade is 5 square feet in superficial area. 
Jnly two blades are in the water at the same time, the 
line of shaft being several inches above the water level. 
In action two of the blades strike the water at the same 
time—one on the right-hand side and the other on the left 
—and coincide when they come opposite the keel at the 
bottom. It has been remarked that the ship is remarkably 
free from vibration. The screws are 8 ft. 6 in. in diameter, 
and 11 ft. 6in. pitch. A very interesting feature connected 
with these propellers is that there is no perceptible depres- 
sion of the stern when the vessel is running at full speed. 
The engines make, when at full speed, about 170 revolu- 
tions per minute, but the revolutions of the screws are con- 
siderably less, the proportion being 24 to 40. The engines 
are compound surface condensing, high-pressure cylinder 
11 in. in diameter, low-pressure 22 in., and the stroke 16 in. 
There is a single boiler, 8 ft. 6 in. in diameter, and carry- 
ing steam at a pressure of 120 lb. The vessel and ma- 
chinery have been constructed under the advice and super- 
vision of Mr. H. Roscoe, naval architect, Drury Chambers, 
Liverpool, and the a have been patented by Mr. 
Henry Barcroft, D.L., the Glen, Newry, the chairman of 


the Pleasure Steamers of Ireland, Limited. 








MISCELLANEA. 


THE committee of the City and Guilds of London 
Institute are inviting applications for the —— 
of assistant professor in the department of civil and 
mechanical engircering at the Institute’s Central Tech- 
nical College. Particulars of the appointment may be 
had of the honorary secretary of the Institute, Gresham 
College, E.C. 


The traffic receipts for the week ending June 25, on 
33 of the princi lines of the United Kingdo 
amounted to 1,826,019/., which was earned on 19,604 
miles. For the corresponding week in 1898 the receipts 
of the same lines amounted to 1,703,631/., with 19,1638 
miles open. There was thus an increase of 122,388/. in 
the receipts, and an increase of 440? in the mileage. 


It has been decided by the United States Navy Depart- 
ment that all new ships shall be fitted with water-tube 
boilers. In the opinion of Rear-Admiral Melville, who 
has reported on this subject, the step is justified by 
experience, and the battleships Maine, Missouri, and 
Ohio, as well as the armoured and other cruisers autho- 
— last session, will be provided with boilers of the 
class. 


A large volume, under the title of ‘‘ American Street 
Railway Investments,” has just been issued from the offices 
of the Street Railway Journal, New York. The subject 
matter gives particulars as to capital, plant, officials, and 
present status of the street railway lines in the States 
and Canada. In many cases maps are also added, show- 
ing the location of the different lines. The importance 
which these undertakings have now attained on the North 
American Continent may be gauged by the fact that the 
volume in question contains nearly 300 pages, each 
measuring 15in. by 11 in. 


Arrangements are being made for extending the use of 
the new Lyddite shell (which has hitherto been confined 
to the 5-in. howitzer) to guns of higher calibre, and it is 
now to be supplied to the 9.2-in: guns mounted in the 
forts of the English sea fronts, The new projectile is 
made of forged steel with a solid base, and fitted at the 
nose with a gun-metal socket, tapped with a G.S. gauge. 
The 5-in. howitzer is to be permanently ——_ with 
Lyddite shell, and orders have been issued that no more 
shrapnel shell is to be made for this gun. It has also been 
officially notified that the quick-firing armour-piercing 
shell for the 12-pounder 12-cwt. gun is withdrawn from 
land service, and the present stock in the naval yards 
will be used for practice. 


_In a recent article, the American Machinist describes a 
simple tool used for chasing triple-threaded screws by the 
Landis Tool Company, of Waynesboro, Pa., U.S.A. 
The tool consists of a short section of a left-hand triple- 
threaded screw cut out of tool steel, after which a 

uadrant is cut from the block to form cutting edges. 

he tool can be ground without altering ita shape, and is 
supported in a simple holder. The threads being left- 
handed have just the proper clearance for cutting the right- 
handed threads on the block. The whole three threads 
are cut at the same time with the tool, it being unneces- 
sary, therefore, to shift the work in the lathe, or shift the 
tool carriage forward to 8: the threads correctly as 
when the work is done with a single cutting point. 


Le Yacht states that that four submarine boats of the 
Narval type are to be built this year at Rochefort, in 
addition to those building at Havre and Cherbourg. The 
same paper states that orders have been received at 
Rochefort to put in hand four torpedo-boat destroyers of 
the type of the Fauconneau, of which the plans are due 
to M. Normand. They are to bear the names of Per- 
tuisane, Escopette, Flamterge, and Rapiére. Their 
length wlll be 56 metres, and their displacement 303 tons. 
They will each carry one 6.5-centimetre quick-firing gun, 
six 4,7-centimetre quick-firing guns, and two torpedo 
tubes. With 38 tons of coal they are «expected to run 
od miles at 10 knots, or 220 miles at their full speed of 

nots, 


Following the lead of many large establishments in 


f| London, the directors of the London Electric Supply 


Corporation have determined to procure water at their 
Deptford works for boiler-feeding purposes from the prac- 
tically inexhaustible supply in the chalk, and it is shown 
that. a very large saving in expense will be effected by 
thus dispensing with the water Em, *s service. The 
well, which is being commenced by Messrs. Merry- 
weather and Sons, wiil be lined with cast-iron cylinders 
to exclude surface water, and an artesian boring will be 
carried into the chalk from the bottom of the sinking. 
It appears to us surprising that the number of private 
wells in London is not greater than it is—particularly in 
those districts served by water companies whose supplies 
are liable to curtailment in the dry season. 


A large meeting of ironmasters was held at Birming- 
ham last week to consider the question of the abolition 
of discounts. It was reported that ninety-one replies 
had been received to the circular which was sent out, 
and that eighty-five were in favour of the total abolition 
of discounts. The signatories included the largest pro- 
ducers in the Midlands, Yorkshire, cashire, North- 
umberland, Cumberland, Durham, ::i :South Wales. 
Sir Benjamin Hingley has been in consu/tation with some 
of the me ucers of finished iron and steel in 
South Staffordshire and Lancashire, and he expresses the 
opinion that they did not consider it expedient to abolish 
the usual 2} per cent. for cash monthly account, but were 
in favour of striking off any extra discounts or commis- 
sion, and unless the monthly account is duly paid, the 
discounts to be forfeited. 


jected railway in the Congo State towards the Nile are 
published in the Brussels papers. The Govern- 
ment is stated to have just authorised the preliminary 
study for the construction of the new branches, which are 
intended to connect the region of the Welle and the 
Nile with that of Tanganyika. The main principle on 
which these lines will be built has now been agreed upon. 
Fiom Stanley Falls, the port of which is open at all 
seasons to the largest steamers navigating the upper 
river, a main line will be constructed in an eastern 
direction for the distance of 300 miles. This will bring 
it to the plateau near the Upper Ituri, and at that point 
one branch will turn northwards towards Lake Albert 
Nyanza, and the other southwards towards Lake Tan- 
ganyika. The two branches together will be about 
630 miles in length, so that the total length to be con- 
structed will be 930 miles, and: the- cost is estimated at 
between six and eight millions sterling. A special Com- 
mission, under-M. Adam, the engineer who drew up the 
plan for the Matadi-Leopoldville line, has left to make 
the necessary examination on the spot. 


An interesting experiment is being made by the Great 
Eastern Railway Company in the construction of third- 
class carriages sufficiently wide to accommodate six per- 
sons aside, instead of five, as in ordinary carriages, the 
additional space being gained by taking in the total width 
represented by the outlook windows on each side of a 
guard’s van. A train of carriages so constructed*is now 
running for the use of workmen between Enfield Town 
or Wood-street and Liverpool-street, and the experiment 
ad ape to be so complete a success that a second 
similar train has now been constructed, and was started 
on Tuesday,. working the following trips: 6.7 a.m. 
and 7.31 a.m, trains, Wood-street to Liverpool-atreet ; 
8.9 a.m., and 7.14 p.m., Liverpool-street to Ching- 
ford; 1.15 p.m., 215 p.m,, and 3.15 p.m. (Saturday), 
Liverpool-street to Wood-street ; 4.48 p.m. (not Satur- 
day), Wood-street to Liverpool-street; 5.16 p.m., 6.15 

.m., and 850 p.m. (not Saturday), Liverpool-street to 

ood-street. The running of the other train is: 6.13a.m., 
Enfield Town to Liverpool-street; 7.39 a.m., Wocd- 
street to — ;.2.1 p.m. and 3.44 | pe (Satur- 
day), Liver -street to Enfield Town; 7.2 p.m. (nob 
Saturday), Enfield Town to Liverpool-street ; 6.5 p.m. 
and 7.44 p.m. (not Saturday), Liverpool-street to Enfield. 
On each of these journeys the widened carriages will be 
able to convey 138 more persons than could be accommo- 
dated in an ordinary train of the same length, giving an 
extra space equal to the addition of three carriages. 

his arrangement is found to be of special advantage in 
the case of crowded suburban trains, which have already 
= great a length as the station platforms will accommo- 
ate. 

The operation of grinding of the great flat mirror, 2 m. 
in diameter, for the Siderostat telescope, which is to form 
one of the features of the Paris Exhibibition of 1900 is 
described in a paper recently read before the Paris 
Society of Civil Engineers by M. P. Gautier. A notable 
feature of the work is the fact that the final figure was 
obtained by pure mechanical means, no local corrections 
being made by hand, as is usual. The machine used 
resembled in construction one of the large vertical borin 
mills now common, but the cross slide carried the grind- 
ing or polishing discs in place of cutting tools. It 
was found that to avoid scratching the grinding disc 
must not touch the glass. When grinding in the 
last stages of this portion of the work, a distance of 

$5 millimetre separated the two, the grinding material 
being fed in between. The polishing was done in the 
dry with tripoli powder. Some difficulty was met with in 
this operation, owing to the a cf the mirror by the 
friction, and a consequent change of form. This heating 
was reduced by ny rig the polisher and the work as 
in grinding; the best distance between the two being 
found to zs millimetre. Even so, change of form 
through heating was not avoided ; although the plan of 
polishing for one minute and then resting fur 30 minutes 
was tried. In spite of all these precautions, however, 
the mirror ‘‘convexed” with the heat during the opera- 
tion, and was thus concave when cool. Finally the plan 
was adopted of bending the cross-slide, by an amount 
sufficient to correct the hollow thus produced. This was 
accomplished by suitable applied weights. The total 
flexure needed to correct the error was represented by a 
deflection of 4 millimetre in the middle of a length of 
2 metres. In the end very perfect results were obtained, 
and M. Gautier accordingly is of the opinion that this 
method is superior to the more ordinary one of hand 
figuring. The flatness of the surface was tested by Fou- 
cault’s system. In this the image of a round luminous 
point, as reflected from the mirror, is observed in a tele- 
scope. If the mirror is flat, the image, as seen in the 
telescope, will be circular and sharp, and surrounded 
by diffraction rays, also circular. If put slightly out of 
focus, the image will still be circular, though not 
sharp. If the mirror is concave, the image, in place 
of being round, will be flattened. The sensitiveness 
of the method is shown by the fact that the touch of the 
hand for a few seconds will deform the mirror sufficiently 
to distort the image as described. In fact, irregularities 
of form not exceeding Prt millimetre can be readily de- 
tected. This mirror will be used for testing the lenses 
with which the telescope is to be provided. ere are to 
be two of these object-glasses, each 1} metres (53.15 in.) 
in diameter, one being intended for ene phic work 
and the other for direct vision. The focal length of the 
objectives will be 60 metres, so that excellent definition 
and great magnifying power may be expected. In fact, 
to use a popular illustration, this telescore will bring the 
moon within a distance of 364 miles. The telescope tube 





The following particulars with regard to the new pro- 


being fixed, this great focal length will cause no difficulty 
in using the instrument, 
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NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfart-am- 
Main, who have been appointed our Sele Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 








NOTICES OF MEETINGS. 


Tux INSTITUTION OF JUNIOR ENGINgERS.—Visit, Wednesday, 
July 12, at 5 p.m., the Shepherd’s Bush generating station of the 
Central London Railway. 
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AMENDMENT OF THE COMPANIES’ 
AOTS. 

THE Select Committee of the House of Lords, 
first appointed on May 4, 1896, to consider the Bill 
for the Amendment of the Companies’ Acts intro- 
duced by the Earl of Dudley, have at length com- 
pleted their labours and reported to the House. 
The report itself is a formal document, which 
merely records the course of the committee’s deli- 
berations, but the general result thereof may be 
gathered from the amended Bill which they submit 
to the House. To many of our readers, impatient 
for a remedy of some of the glaring abuses which 
have characterised joint stock administration, the 
three Sessions which have been occupied in taking 
evidence may appear wasted time, but we think 
that those of them who have carefully considered 
the Blue Books issued, and who apprehend the 
supreme importance to English commerce of a wise 
and just settlement of the matter, will approve the 
deliberate manner and judicial care with which 
their Lordships have treated it. We have on 
several occasions drawn attention to the difficulties 
which beset the subject—our last article was on 
January 27 of this year—and we are glad to find 
that some of the provisions originally proposed, 
which we deemed inimical to the trade of the 
country, have been omitted from the amended Bill. 
Whilst the Bill originally introduced by Lord 
Dudley contained 43 clauses, that reported by the 
Select Committee contains only 36, and a cursory 
glance at the table of arrangement shows how many 
provisions which would have hampered the working 
of limited companies, as distinct from their promo- 
tion, have now disappeared. 

The first clause, which relates to the incorporation 
of the company, has been very properly amended 
by permitting the statutory declaration of compli- 
ance with legal requirements to be made by a solicitor 
of the High Court engaged in the formation of the 
company, or by a director or secretary named in the 
prospectus. The object of it is to secure observance 
of certain legal points, the exact operation of which 
can only be known to a gentleman trained in the 
law, and the liability should be placed on the 
proper person, that is, on the solicitor to the com- 
pany, and not on directors or secretary, who, as 
laymen, must be guided by his advice. The two 
newly-added clauses (Nos. 2 and 3 of the amended 
Bill) may probably give rise to some proceedings 
in the Courts before the exact limitations of such 
businesses or professions as chemists and dentists 
can be defined, but they do not interest engineers. 
On the whole, the first portion of the Bill relating 
to ‘‘ Incorporation and Objects,” appears to be an 
improvement on the original, though it still re- 
mains open to the objection raised by Mr. Palmer 
that it is unnecessary, and may throw doubts on 
the incorporation of existing companies. 

The clauses relating to the appointment and 
qualification of directors (4 and 5 of the amended 
Bill) are practically the same as in the original 
draft, but one additional regulation has been intro- 
duced which may probably a 2 the operations 
of some company promoters. It is: ‘*2. On the 
application for registration of the memorandum and 
articles of association of a company, the applicant 
shall deliver to the registrar a list of persons who 
have consented to be directors of the company ; and 
if this list contains the name of any person who 
has not so consented, the applicant shall be liable 
to a fine not exceeding 501.” The provision is a 
very wise one, and places the responsibility on the 
right shoulders, It is certainly desirable, as we 





have frequently pointed out, that no limitations 
should be unnecessarily p' on the expansion of 
trade, nor impediments interposed to the promotion 
of legitimate companies, but this liberty does not 
involve a free hand to the company promoter. 
Cases have occurred where the names of gentlemen 
have seams on the front sheet of a prospectus, 
and subscriptions obtained from the public on the 
faith thereof; and a few wecks afterwards these 
same gentlemen have repudiated all responsibility, 
and declared that they never gave authority for the 
use of their names. The new regulations are cal- 
culated to prevent scandals of this character, and 
afford some protection to the class of investors who 
are guided rather by the character of the Board 
than by the reasonable prospects of the business. 
The regulations as to allotment. are amended in 
one or.two particulars, which, whilst protecting the 
public, will also relieve innocent officials from 
onerous obligations. Clause 7 of the original Bill 
rendered ‘‘every person who is a director of the 
company, at the expiration of the seven days afore- 
said,” liable to a fine of 50]. a day for every day 
during which the company shall make default in 
sending to the Registrar a return of allotment of 
shares. This is now altered to ‘‘every director 
who is knowingly a party to such defaut.” The 
payment of commissions and discounts for raising 
capital is also sanctioned, on the condition that 
such commission, and the maximum rate per cent., 
are authorised by the articles of association, and 
disclosed in the prospectus. The draconic provi- 
sions for the repayment of unlawful commissions 
are, however, now omitted, probably on the ground 
that the explicit declaration of such penalties might 
frighten the best business men, and prevent their 
acting as directors ; but we presume the common 
law of the realm will be sufficient to enforce a 
proper compliance with the enactment. The 
clauses (9, 10, 11, and 12 of the original Bill) 
relating to the duties and liabilities of ‘promoters, 
the general duties and liabilities of directors, and 
the liabilities of directors in respect of debts, undue 
eeey ma &c., have been eliminated by the 
elect Committee. It will be remembered by our 
readers that the declaration that ‘‘ every promoter 
is in @ fiduciary relation towards the company 
which he is engaged in promoting,” raised in the 
minds of the legal witnesses the difficulty of defin- 
ing a promoter: a definition which has never yet 
been given by the law courts, and which the law 
lords on the Committee did not appear willing to 
attempt. The sub-clause which enacted that every 
director shall be ‘‘under an obligation to the 
company to use reasonable care and prudence in 
the exercise of his powers, and shall be liable to 
compensate the company for any damage incurred. 
by reason of neglect to use such care and prudence,” 
has also been got rid of. The words ‘‘ reasonable 
care and prudence,” and every suggested modifica- 
tion of them, appeared to the laymen, and indeed 
to some of the legal witnesses, to unnecessarily 
extend the obligations of the present law, and 
place a burden on directors which a careful busi- 
ness man would not willingly undertake. The 
Lords have refrained from laying upon promoters 
and directors the additional specific hedeas which 
they might have incurred under these clauses, but 
the omission does not remove their conduct from 
the review of the Courts. They remain subject to 
the general law of the land, to the Companies 
Acts 1862 to 1890, and to the provisions of the 
present Bill when it becomes operative, and after 
and recent discussions, it 
behoves them to act circumspectly : the judges are 
not likely to permit neglectful or fraudulent deeds, 
which prejudice the ih to pass unpunished. 
The clauses relating to the prospectus have been 
amended in some particulars so as to mitigate 
their severity, and to correct the careless draught- 
ing to which attention was so frequently called 
during the sittings of the Committee. In the 
original Bill it was declared that every prospectus 
should be signed by each director, or proposed 
director, or his authorised agent, and filed with 
the registrar on or before the date of its publica- 
tion—a date which, owing to the imperfect wording 
of the prior sub-section, was of doubtful deter- 
mination. And to enforce this it was proposed 
to enact that if default should be made in this 
signing and filing, then, ‘‘ Every officer and agent 
of the company who is a party to the issue of the 
prospectus shall be liable to a fine not exceeding 
5l. for every day during which the default con- 
tinues,” Asa perfectly innocent officer, an engi- 
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neer, for instance, whose name appeared on the 
face of the prospectus as manager, might, under 
this section, be subjected to a penalty for the 
default of the solicitor or secretary, a default he 
could not ee we are glad to find that it has 
disappeared. In lieu thereof the registrar is 
directed not to accept any prospectus for registra- 
tion unless it is properly signed, and no prospectus 
must be issued until itis registered. In like manner 
have other troublesome and objectionable provi- 
sions disappeared. It is not necessary to state in 
the prospectus the number of shares agreed to be 
taken by each of the directors nor the amount to 
be reserved for working capital. The dates of 
and parties to every material contract, save such 
as are entered into in the ordinary course of the 
business, are to be stated, and the ‘‘ waiver” 
clause is retained ; but the very comprehensive word- 
ing, ‘‘and every material fact known to any director 
or promoter” has been omitted. Our readers will 
remember the dismay with which this wording was 
regarded by some of the witnesses, especially under 
the circumstances that the material fact would be 
judged in the light of subsequent events. And the 
definition of ‘‘every contract and fact as material 
which would influence the judgment of a prudent 
investor,” together with the aggrieved person’s title 
to compensation from directors and promoters, 
have been omitted in the amended Bill. Clauses 
15 and 16 of the original Bill, giving power to issue 
abridged advertisements, and requiring any director 
or promoter to disclose to every other such person 
who is known to him any material fact with which 
he is acquainted, have also disappeared. 

Thestatutory meeting is to be held within a period 
of not less than one month, nor more than three 
months, instead of within one month as formerly 
proposed. The verbosity indulged in by sub-section 
2K of the original clause 18 has been corrected, 
and only particulars of contracts which it is pro- 

yosed to modify are to be submitted to the meet- 
ing. This was probably always the intention the 
draughtman had in view, but it was badly ex- 
pressed. The regulations as to resolutions are 
greatly improved ; notice of them must be given 
by the intended movers, and the opportunity for 
blackmailers to spring on the meeting a proposal 
for winding up has been withdrawn. The share- 
holders have ample opportunity, under the 
amended Bill, of making the statutory a real and 
business-like meeting at which the affairs of the 
company may be fully and freely discussed if they 
so will, and they have also sutfticient facilities for 
calling an extraordinary general meeting ; but at 
the same time the interests of innocent holders are 
rotected from the machinations of mere stock- 
jobbers and wreckers. 

The regulations with respect to mortgages and 
charges are certainly more workable and equitable 
than those originally proposed. In the former Bill 
the registration of the deed was required within 
seven days of its creation. It will be remembered 
that the difficulty of complying with this regulation 
when the deed required execution abroad was 

vinted out to the Committee. An endeavour has 
an made to meet this objection by providing 
that some deed giving particulars of the charge 
shall be filed, ‘‘ notwithstanding that further pro- 
ceedings may be necessary to make such mortgage 
or charge valid or effectual according to the law of 
the country in which such property is situate.” We 
cannot presume to say whether this will sufficiently 
meet the case; it involves many considerations 
which only the lawyers can solve, and possibly only 
after many law suits; but our readers interested 
in contracts and properties abroad will be pleased 
to find that some endeavour has been made to 
meet a great difficulty. Again, the clause as to 
penalties for non-registration of charges and mort- 
gages (25 in the original Bili, and 20 in the 
amended) has been altered sc as to place the 
penalty upon ‘‘the company or person respon- 
sible,” instead of upon the directors personally. The 
difference is scale only a matter of ‘‘ draught- 
ing,” but as the fine involved was ‘‘ not exceeding 
fifty pounds” for each offence, the alteration will 
be welcome to directors of limited companies. 

The clauses as to ‘‘ Accounts and Audit” have 
been completely transformed. The most objection- 
able features have been entirely omitted, presum- 
ably because the Committee found it impossible to 
alter them in any way which would render them 
innocuous to English commerce. The difficulties in 
the way of filing any balance-sheet, or even any 
statement of assets and liabilities, which would 





protect the investor or creditor without unduly 
disclosing the business of the company, appear in- 
superable, and we are glad their lordships have 
dealt with the Gordian knot by cutting it. All the 
complicated provisions relating to proper books of 
account, to shareholders and private balance-sheets, 
to valuation of assets, whether at cost or some 
other basis, and to the auditor’s access to the books 
and accounts of branch establishments, are taken 
out. The obligation placed on the auditors to use 
‘*reasonable diligence” also disappears. That the 
gentlemen who undertake such duties will, of their 
own initiation, exercise in future increased care, 
where it is needed, in the performance of their 
audits cannot be doubted ; they have, both in the 
original Bill, and in the investigations before the 
committees, received sufficient warning against 
neglect, and they are far too wise in their genera- 
tion to risk incurring the undefined obligations 
with which they were threatened. ‘‘ Reasonable 
diligence” is an elastic phrase, which might be 
disastrously expanded by officials and judges, 
and we congratulate auditors upon being freed 
from it. The advantages of the elimination 
are not, however, confined to auditors; some 
of them certainly extend to constructive en- 
gineers, In our issue of January 3, 1896, we said : 
*¢ Tt will readily be seen that the vague wording of 
the Bill will justify the auditors in requiring the 
production of the cost accounts and estimates, 
which at present are prepared solely for the in- 
formation and guidance of the directors and en- 
gineers or managers ; that these cost accounts must 
be ‘proper accounts,’ that is, conform to some 
type prepared by the auditor, or the institute or 
society of which he is a member; and that the 
present object of them must, if the auditor so re- 
quires, be held subordinate to an arithmetical and 
pedantic agreement with the financial balance- 
sheet.” We do not think we have in this sen- 
tence exaggerated the danger which lurked in the 
accounts and audit clauses of the original Bill, and 
we are therefore glad that these portions of them 
have been omitted from the amended Bill reported 
to the House of Lords. Nor will the public suffer 
any loss from the change ; they will merely be de- 
prived of the false feeling of security which would 
have been engendered by a scrutiny which is theo- 
retically thorough, but which the acquirements and 
training of most auditors would certainly not enable 
them to discharge satisfactorily. 

Clauses 36, 37, and 38 of the original Bill, re- 
lating to winding-up, have been removed. The 
question of their necessity is one for the lawyers ; 
we do not ourselves see the need for encumbering 
the statute-book with such declarations and regu- 
lations as were contained in them, and we hope our 
readers will have little practical acquaintance with 
this portion of company law. 

The matter has been before the Select Committee 
of the House of Lords since May 4, 1896, and three 
voluminious Blue Books of evidence given before 
the Committee have been issued. Serious com- 
plaints have been made of this delay, and emotional 
reformers have urged the cutting short of the 
enquiry. The patience of the Lords, the judicial 
impartiality of theirjinvestigations, and the logically- 
trained intellects they have brought to bear thereon, 
have, however, been of great service to the country. 
Whilst panic legislation has been avoided, some of 
the more glaring defects of the present law have 
been remedied, and fraud and false representations 
rendered more certain of punishment. The Jabez 
Balfour and other revelations so exasperated public 
opinion that English commerce was threatened with 
& grave and destructive danger ; the lapse of time 
has permitted men to study the subject, and in 
various ways discuss it; and the result is a Bill 
which, although not perfect, will we believe tend 
to promote the conimonweal when it becomes law. 

A Bill to amend the Companies’ Acts has also 
been introduced into the House of Commons by 
Mr. Faithfull Begg, Sir John Lubbock, and others. 
As, however, the Government has appropriated 
the whole time of the House for the present Session, 
and there is no chance of the Bill passing through, 
it isnot desirable to discuss it. Some of the clauses 
are open to the objections which applied to Lord 
Dudley’s original Bill. 








AUSTRALIAN COPPER. 
THE copper statistics issued this week show some- 
thing of a decline as compared with the figures for 
May in the visible supply of the metal. The quan- 





tity on hand and advised is reported by Messrs. 
Merton and Co., Limited, at 29,004 tons, compared 
with 30,156 tons a month ago. At the end of June, 
1898, however, the figure stood at 28,101 tons, or 
900 tons lower than on the 30th ult. The Americans 
had not, at that time, begun their manipulation 
of the market, and the price of standard copper and 
g.m.b’s, was 491. 153., whereas to-day it is up 
to 77l. It is to be noted that present supplies are 
greater than in any month, May only excepted, 
for a whole year past, while quotations are back 
again to the highest attained since the boom 
was started—a signal proof of the tight hold 
which the American speculators continue to keep 
on the market. As a fact, the slight decline 
in the supply is referable to their endeavour 
to maintain their hold. While the receipts 
of copper from the United States during the 
past month were exceptionally large — 11,596 
tons, against only 6625 tons in May and 9204 
tons in April—there were shipments to that 
side, the total for the second fortnight of the 
month amounting to 1200 tons.: The improved 
imports are attributable, of course, to the effor's 
of the mines outside the Trust to obtain the full 
benefit of the high range of values, and the ship- 
ments to America to the ‘‘ lifting” of copper off 
the London market in order to prevent the supplies 
from becoming too marked. Everything depends, 
as we have before shown in these columns, upon 
the ability of the combine to hold accumulated 
stocks. There is a lot of money at the back of the 
movement, and it has become useless to speculate 
upon the length of time that will elapse before those 
concerned find it expedient to unload. It was gene- 
rally thought thatthey would not have held on so long 
as they have done. But at least the almost uni- 
versal opinion of the trade is now that this con- 
tinuous buying at absurdly inflated prices cannot 
be profitable, seeing that when the smash does 
come it will come rapidly, and will mean that 
copper accumulated at 761. or so per ton will be 
thrown on to a demoralised market and sold at 101. 
to 201. per ton lower. 

One good effect of this boom has been to attract 
more attention to copper mining in various parts of 
the world outside the United States. The general 
rule in countries which boast of auriferous as well 
as cupriferous deposits, is that the former attract 
an inordinate proportion of mining energies, the 
glamour of gold and the hope of handsome returns 
from the discovery of some very rich strike afford- 
ing a quite sufficient explanation of the preference. 
This is the case even in the United States, which 
produces more than one-half of the world’s present 
annual supply of copper. The copper mining in- 
dustry in that country is concentrated in a few 
districts, and it has reached its present proportions 
by the enterprise of relatively few men, who, by 
the aid of excellently-devised machinery, have 
received -handsome results from grounds which 
in Mexico, Chili, Australia, and other coun- 
tries, has been steadily rejected as too poor 
to deserve attention. In our colonies the 
gold fever takes almost everyone whose con- 
cerns are with mining, and it is only in times 
like the present that men turn from a pursuit which 
promises a few plums to the lucky to another 
line of activity which, if it has fewer plums, offers 
the assurance of a good profit on a well and long- 
sustained basis. As a result, we find in our 
colonies an enormous number of copper mines now 
being reopened, and much virgin soil developed. 
Mining men in Australia hope, as a matter of 
course, that 76/1. copper will continue for a long 
time to come, but in the meantime, realising that 
it will not, they are producing all they are able 
in order that they may obtain as much solid advan- 
tage as they possibly can. While they realise this 
certainty of a fall in quotations, they have come to 
recognise that even on a 50I. basis there is a satis- 
factory return on the metal, provided only that 
they adopt proper machinery and improve their 
methods generally. If, they argue, Americans 
can secure fabulous dividends over a lengthy 
series of years out of ground that yields from 1 to 
5 per cent. of metal, surely they can do as well 
out of ground that averages anything from 10 up to 
30 per cent.? It is, asa consequence of this some- 
what tardy conviction, that we have witnessed 
the revival of copper mining in South Aus- 
tralia, New South Wales, Tasmania, and Queens- 
land. The term ‘‘revival” applies less for- 
cibly, perhaps, to Tasmania than to the others, 
for that colony has persevered through good times 
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and bad, and in Mount Lyell it has a copper dis- 
trict which has made a very material advance in 
the last few years, and which should do even better 
in the future, now that development work has 
given place to the production of the metal. But 
the others we have named, and more particularly 
New South Wales and Queensland, have allowed 
gold to overshadow copper, and now that the latter 
is receiving its due share of attention, there is an 
inevitable delay in reaching the profit-getting stage 
by the necessity for much preliminary work. 
South Australia owes much already to copper, but 
it has allowed the occasional disabilities to dis- 
courage it too readily. Recent reports from 
Wallaroo and Moonta show, however, that 
mining activity in ‘those localities has taken a 
new lease of life; and much ground is being 
opened up in the neighbourhood of the Blinman 
mine, which is situated in the Flinders range, about 
270 miles to the north of Adelaide, and at an eleva- 
tion of something like 2000 ft. above the Para- 
chilna Plains. Indications go to show that this 
district is the richest in copper deposits in all the 
colony ; but its remoteness from the sea, and 
the lack of ready and economical means of 
transport, have been factors retarding its pro- 
gress. Wallaroo and Moonta are located on 
the Yorke Peninsula, right on the sea and 
within easy distance of Port Adelaide. The country 
behind has been explored more scientifically since 
the appointment of an inspector of mines ten years 
ago, and the Blinman district in particular has 
attracted a large mining population. As a result, 
it would be possible, were the space available and 
& mere enumeration satisfactory, to name some 
scores of mines which are being worked profitably. 
What is wanted, however, is more capital, and the 
consolidation of a lot of contiguous properties under 
one management. But without going far away from 
the sea, it would be possible to develop South 
Australia’s copper lands to better purpose than has 
been the case hitherto, The Yorke Peninsula proper 
has deposits covering an immense area, which re- 
main virtually untouched ; and the Government geo- 
logist is substantially accurate when he remarks that 
‘‘the mineral development of the country has so 
far been merely the indication of future possi- 
bilities, and nowhere is there any sign of maturity.” 
Excepting in a few notable instances, in fact, 
work has been carried on in a desultory manner 
—sometimes with a little enthusiasm, followed by a 
depression proportioned to the extravagance of 
large expectations, but never with such steady 
perseverance as might reasonably have been ex- 
pected inthe matter of an industry calculated, as 
Mr. Brown puts it, ‘‘to win great wealth, and to 
support a large mining population.” 

The chief copper deposits of New South Wales 
are found in the central part of the colony, between 
the Macquarie, Bogan, and Darling Rivers, and it is 
to be noted that in the past few years the output 
has increased, thanks in large measure to the 
opening out of the Cobar field. The exports in 
1897 were nearly 7000 tons. This is not a very 
large total, perhaps, but it should be remembered 
that New South Wales has paid much more atten- 
tion to gold and silver than to the so-called baser 
metals, and at least it represents an increase on 
preceding years, comparing with 4500 tons in 1896, 
and only 3860 tons in 1895. 1t is unfortunate for this 
particular section of the Australian Continent that 
it is afflicted with prolonged droughts, which are a 
very effectual bar to enterprise, both mining and 
agricultural. One of these visitations made itself 
felt in 1897, and the progress recorded for that 
year in its despite is ‘an encouraging sign. Invita- 
tions have been made to the English investor in the 
past quarter to help the advance of the colony by 
subscribing to some copper mining properties 
issued, and the prospects shown were good enough 
to induce suflicient subscriptions to enable the 
companies to go to allotment. We have noconcern 
directly with these ventures, and we would advise 
the British public to be well on its guard against 
the designs of promoters who may take advantage 
of the present situation to foist rubbishy under- 
takings upon it. But the reputation of more than 
one of the New South Wales mines offered is 
beyond all reasonable question. Space will not 
permit us to go into any detail in regard to the 
copper deposits of Queensland. But they are con- 
siderable, and it is a reproach to Queensland that 
it has not dealt fairly with any of its minerals other 
than gold. We learn, however, that Mount Perry, 
the leading copper mining centre, is recovering 





from its lethargy and turning out the metal again 
in good quantities. From one source and another 
the contribution of Australia to the world’s supply 
of the metal.is increasing ; and whatever may. be 
the case with individual districts, the facts show 
that the colonies, as a whole, are not neglecting 
the opportunity at present offered of making money 
and of consolidating an industry which is capable 
of adding very considerably to its aggregate wealth. 
The receipts into the United Kingdom now average 
1600 tons a month, whereas a year ago they did 
not exceed 1000 tons, and in the first half of 1897 
they were as low as 600 or 700 tons a month. 





THE TELEPHONIC COMMUNICATION 
BILL 


IN spite of the repeated efforts of the Opposition 
to cause delay, it seems that the Telephonic Com- 
munication Bill has a fair chance of passing through 
the House of Commons before the close of the 
session. Drafted and introduced, as it has been, 
for the purpose of abolishing a monopoly, the new 
measure, if it succeeds in bringing an expeditious 
method of intercourse within reach of the masses, 
will .be hailed with delight on all hands. The 
closing words of the report which was issued last 
year by the Royal Commission are as follows :— 
‘*On reviewing the whole of the evidence, your 
committee is strongly of opinion that genuine, 
immediate, and effective competition, either by the 
Post Office or the local authorities is necessary, 
and considers that a really eflicient Post Office 
service affords the best means of securing such 
competition.” It is interesting to examine the 
speeches of members of the Lower House upon the 
second reading of Mr. Hanbury’s Bill, in order to 
see how far these recommendations are to be carried 
into effect. 

Recognising the difficulties with which the 
National Telephone Company has had to grapple, 
it would be manifestly unjust to entirely po Some 
the results of their labours as represented by our 
present system of telephonic communication. When 
we remember that theirs has been a valuable 
monopoly, it is not surprising that small towns 
have been neglected, while the rich industrial 
centres have been supplied with telephones at com- 
paratively reasonable rates. Moreover, progress 
has been hampered in no small measure by the 
conditions and restrictions under which the mono- 
poly was granted in the first instance. Compelled 
to maintain a night service, unable in some cases 
to procure wayleaves from the municipalities except 
at exorbitant prices, their margin of profit has 
never been large, and this margin has always been 
subject to the payment of 10 per cent. of gross 
receipts to the Government. Last but not least, 
expenditure upon plant has been discouraged by 
the fact that in 1911 the company may have to 
amortise its stock. Is it to be supposed that 
under the above conditions the National Telephone 
Company could hope to be allowed to retain its 
monopoly ? 

The introduction of a wholesome competition, 
whether at the hands of the local authorities or the 
Post Office itself, has much to commend it. In 
the course of his remarks upon the second reading 
of the Bill, Mr. Hanbury adduced a few instances 
of the results of competition abroad. Thus, in 
Switzerland, where the telephones are in the hands 
of the local authorities or competing companies, 
there is one telephone in use for every 100 inhabi- 
tants ; in Norway, one in 144; in Sweden, one in 
147; the United States, one in 133; while in Ger- 
many, where State control is the order of the day, 
there is one telephone for every 449 inhabitants. 
In our own country there is one for every 636, while 
France and Austria, which are also worked upon 
the State monopoly system, have one for every 
1432 and 1640 respectively. Referring to the re- 
sults of competition in towns, he stated that in 
Stockholm, where there are three rival companies, 
there is one telephone in use for every 14 of the 
population. In the matter of price, too, we are 
sadly behindhand. Thus, while the average price 
of the telephone in London is 14I., the cost in 
Berlin is only 7. 10s. In Jutland, where 300 
exchanges are in existence, the subscription varies 
from 21. 10s. to 41. 33. per annum. 

The reason for the extraordinary difference 
between the figures for Switzerland, &c., and those 
of our own country, is not far to seek. Whole- 
some competition, combined with the indulgent 
grant of wayleaves, have there operated to popu- 


larise this handy means of communication. Reason- 
able prices have brought the telephone within 
reach of the humbler classes, and in augmentin 

the number of subscribers have had the effect o 

rendering the system more generally useful. It is 
singular to reflect that this country, generally so 
far in advance of her Continental rivals in matters 
of a mechanical nature, has hitherto been left in the 
rear. 

The proposals which are embodied in Mr. Han- 
bury’s Bill are framed in accordance with the 
recommendations of the Royal Commission. They 
may be shortly epitomised as follows: Licenses 
may be granted to local authorities to establish and 
work telephonic systems in their districts, either in 
M3 ition to or in conjunction with the National 

elephone Company. These licenses may 
allowed to run for twelve years (subsequently ex- 
tended to 20 or 25 years, both for them and the 
National Company. The Bill also gives power to 
the Post Office authorities to supplement the pre- 
sent inadequate service in outlying country districts. 
It will be seen at a glance that the Government 
does not contemplate immediate nationalisation. 
The Post Office, although it may be authorised to 
exercise a supervision, is not vested with any 
powers which will enable it to reign supreme over 
the telephone. 

Nationalisation of the system, which is at present 
in the hands of the company, would mean immediate 
purchase at an accommodation price of plant and 
material, which might demand partial if not entire 
modification in order to secure uniformity. Dis- 
tricts which are at present provided with overhead 
wires would require to be reconstructed. Imme- 
diate State control would in all probability plunge 
the country in a loss similar to, if not greater than- 
that which it already sustains in the telegraph de- 
partment of the Post-Office. 

The case which has been made out by Mr. Han- 
bury for the grant of licenses to the local autho- 
rities is, we think, quite genuine and satisfactory. 
No longer will a district be deprived of telephones 
by reason of the refusal of the local authority 
to grant wayleave to the National Telephone 
Company. Should their constituents demand a 
telephone system, the members of the District 
Council will feel bound to conform to their wish, 
and at reasonable prices. Should the Government 
find at a later stage that the multiplicity of con- 
trolling centres does not work satisfactorily, it will 
be within their power to establish a system of State 
control, which at the present juncture would be ex- 
pensive and hazardous in the extreme. 

While many objections have been urged in oppo- 
sition both to the grant of licenses to the local 
authorities and the scheme of nationalisation, only 
a few voices have been heard to advocate the pre- 
sent condition of things. It has been contended 
that the grant of licenses to the local authorities is 
unwise, inasmuch as it serves to encourage muni- 
cipal trading. This argument, however, cannot be 
seriously supported. The success of many 
works and electric-lighting stations, not to mention 
water works, which are under the direct supervi- 
sion of the local authorities, is sufficient to show 
that the municipal control of telephones will not 
necessarily be ineffective. It has also been said 
that the local authorities will not have the power 
or inclination to accommodate the outlying country 
districts. This argument is met by Mr. Hanbury, 
who states that it is the intention of the Govern- 
ment to permit the Post Office to minister to the 
wants of neglected rural districts, 





THE MOTOR CAR EXHIBITION AT 
ISLINGTON. 

An exhibition of motor cars was opened at the 
Agricultural Hall, Islington, on the 3rd inst., and 
will be closed on July 15. Whilst not on the same 
scale as the Richmond Show, the Islington Ex- 
hibition enables residents in North London, to 
whom a journey to Richmond is somewhat of an 
undertaking, to obtain a good idea of the present 
status of this industry. Few now can doubt that 
the motor car has come to stay, and there seems 
little prospect of progress being again stopped by 
reactionary legislation. The central part of the Hall 
at Islington has been formed into an arena, in which 
the manceuvring powers of the different cars can be 
displayed. The turns, however, are too sharp to 
permit of the attainment of any very high speed, 
and there is, of course, no opportunity of testing 





the hill-climbing powers of the different vehicles, 
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and certainly one or two of those shown, which 
worked well on the flat surface provided, looked 
likely to fail on heavy grades from lack of adhesion, 
but little of the load drawn being carried on the driv- 
ing wheels. The cars shown may be conveniently 
divided into two classes, viz., the electric cars and 
those propelled by motors using petroleum spirit. 
The latter class are much the more numerous, and 
have, it must be admitted, certain advantages in 
respect to their radius of action. The electric car is, 
on the other hand, free from the vibration which is 
often such an objectionable feature of oil cars, and 
is cleaner and more easily handled. The largest 
display of cars appears to be that of the Motor 
Manufacturing Company, Limited, of 47, Holborn 
Viaduct, E.C. This firm have on view a very 
large variety of cars, ranging from large wagon- 
ettes and brakes to Bollée tandems and motor 
tricycles. The latter are fitted with 1} horse- 
power engines, and should therefore be capable 
of very high speeds. Most of the cars shown by 
this firm are of French design; but there is also 
on view a small two-seat doctor’s car, which is 
stated to be of British origin. A special fea- 
ture of this car is the body suspension. The 
seat is quite free from the frame carrying the 
motor, the only connection between the two being 
by means of easy springs. The motor frame in 
turn is supported on the wheels by a second set of 
springs. The motor has two horizental cylinders, 
and is of 4} brake horse-power. Three changes of 
gear are provided in the forward direction, and 
two when running back. A very powerful band- 
brake on the motor shaft is capable of holding the 
car on any grade likely to be encountered in practice. 

The Motor Carriage Supply Company, Limited, 
of Donington House, Norfolk-street, Strand, show 
the 2-ton lorry which gained the Gold Medal at the 
Richmond Show. The arrangements for keeping 
down the temperature of the cooling water used 
are of special interest. The cooler consists of a 
tank, holding about 2 gallons, which is traversed by 
numerous air pipes. Cold air is sucked through 
these pipes by means of a fan driven by the 
motor. The arrangement is stated to be very 
efficient, the temperature of the water never ex- 
ceeding 125 deg. Fahr., and the total evaporation 
is but 14 pints in eight hours’ working. Four 
changes of speed are provided in the forward 
direction, the whole of these, in addition to 
**the reverse,” being regulated by a_ single 
handle. A single foot-lever is fitted, which, in 
the first place, opens the friction clutch between 
the motor and the gear box, and when further 
depressed brakes the driving shaft. A second 
screw brake of the ordinary lorry type is also pro- 
vided, but is seldom required in practice. A dog- 
cart, equipped in a very similar manner, is also 
shown at this stand, whilst Dimm’s magneto- 
electric ignition gear, also on view, is well worthy 
of notice. 

A number of heavy vehicles, both for passengers 
and goods, are shown by the Liquid Fuel Engi- 
neering Company, of 20, Abchurch-lane, London, 
EK.C. Amongst them is a steam omnibus built for 
passenger traftic between Hyéres and Toulon, and 
which is capable of accommodating 28 passengers 
and 10 cwt. of luggage. 

Mr. C. T. Crowder, of the Motor Works, Lea- 
mington, exhibits both a steam brake and a spirit 
motor dogeart. The former has been built largely 
for experimental purposes. It is fitted with a pair 
of compound engines having cylinders 3} in. and 
5in. in diameter by 3} in. stroke. e steam 
supply is obtained from a small multitubular boiler, 
designed for a working pressure of 150 Ib. per 
square inch, and which can be fired either by oil 
or coke. The spirit motor dogcart has a two- 
cylinder horizontal engine, the c./linders, of which 
are immersed bodily in the water tank. The fly- 
wheel is hooped with steel. Three changes of 
speed are provided, belting being used for the 
purpose. The engines are of 10 horse-power 
and weigh about 180 lb. complete with the flywheel. 
Other exhibitors of spirit engine cars are Messrs. 
Pennington and Baines, 5, Great Winchester- 
street, E.C., the Daimler Motor Company, Coven- 
try, and the Automobile Association, Limited, of 
Prince’s-road, Holland Park-avenue, W. Electric 
cars are also well represented, Electrical Under- 
takings, Limited, of Miller-street, Camden Town, 


in particular, having an excellent display, amongst 
which we noted a light dogcart, which weighs 
16$ cwt., and is fitted with two independent 


of being worked up between 3 and 4 horse-power 
each. "Bix changes of speed are provided for for- 
ward motion and two for going back. The battery 
contains 40 cells, which are capable of running the 
cars for fully 50 miles at an average speed of 15 miles 

tr hour. The Joel Electric Carriage Motor and 
Battery Syndicate also show a car, which is fitted 
with two 2 horse-power motors, each of which 
weighs 112 Ib., and has, it is stated, an efficiency 
of over 90 percent. The cells used weigh about 
8 cwt., and have a capacity of 140 ampere-hours when 
discharged at the rate of 20 to 40 amperes. Seventeen 
and one-half watt-hours are said to be obtained 
from each pound of plates. Mr. Carl Oppermann, 
of 2, Wynyatt-street, Clerkenwell, shows an elec- 
tric victoria weighing about 25 cwt., and capable 
of running 40 to 45 miles at 8 miles an hour. The 
Automobile Association, of Princes-street, Holland- 
park-avenue, also show a number of well-finished 
electric vehicles. 

The real novelties at the Show are not numerous, 


adhere to the varnish ; when we shake the plate, 
we find a line composed of yellow and red dashes. 
If we fix the style to the prong of a tuning-fork, 
we obtain a coloured curve, and we see at once 
how many vibrations of the fork correspond to one 
period of the electric current. Supposing we have 
a tuning-fork making 450 complete vibrations, and 
our current is of fifty periods ; then nine waves of 
the tuning-fork curve would represent one period 
of the current. The tension affects the distinctness 
of the record. With 120 volts excellent curves 
were obtained ; with 20 volts and less the end of 
the generally more clear yellow line could hardly be 
distinguished. It was observed that when the full 
period comprised 9.3 waves of the tuning-fork, and 
the half period therefore 4.65, a tension of 36 volts 
made the yellow to extend over 4 and the red over 
3.5 waves. In practice either the plate or the fork, 
to which the style is attached, may be stationary 
and the other part moved. Koenig and Heinemann, 
at Frankfort-on-the-Main, moved the plate by 











but we illustrate on this page a speed-changing de- 
vice of very original design, which is exhibited by 
Mr. Ralph Lucas, of the Motor Car Works, Upper 
Siebert-road, Westcombe Park, S.E. The device 
consists of a pair of expanding belt pulleys, be- 
tween which is fixed a third but solid pulley wide 
enough to take a belt from each of the two expand- 
ing pulleys. One of these expanding pulleys acts 
as a driver and the other as a follower. The solid 
pulley can be shifted between the other two by 
means of the gear shown. The nearer it is 
to one of the expanding pulleys the greater the 
diameter of the latter, and the less that of the 
second ve pulley. When the solid pulley is 
held in the mid-position both expanding pulleys 
run at the same speed. The rim of the expanding 
ulleys consists of a latticed metal frame, on the 

y tongs system, and this frame is always being 
pressed outwards by suitable springs. 

Only one firm of tool-makers have put in an 
appearance at this Exhibition, but this one firm, 
Messrs. C. W. Burton, Griffiths, and Co., 158, 
Queen Victoria-street, E.C., have an exceptionally 
good display, which includes a fine horizontal mil- 
ling machine, constructed by the Garvin Company, 
and an automatic screw machine of English design 
and manufacture. We hope to illustrate and de- 
scribe these tools at a future date. 





NOTES. 
DETERMINING THE FREQUENCY OF ALTERNATING 
CURRENTS. 

In the course of an investigation into low- 
frequency electric oscillations, Walter Koenig has 
devised a little apparatus for determining at any 
moment the frequency of alternating currents, 
which in simplicity leaves little to be desired. A 
thin metallic plate is coated with asphalte varnish ; 
this film should be very fine. The plate is con- 
nected with one pole of the respective dynamo or 
conductors, and a metallic pencil or a wet straw 
with the other. The varnish is dusted over with 
the mixture of red lead and sulphur, which helps 
us to show our old friends, the Lichtenberg figures. 





motors, each of 2 horse-power nominal, but capable 





hand and employed a brass wire as style, inserting 
an incandescence lamp between the main and the 
tuning-fork. The municipal electricity works of 
this city supply alternating currents at 120 volts. 
During the morning hours of five consecutive days 
of March last, the period, as expressed in tuning- 
fork waves, kept constant between 9.55 and 9.60, 
yielding a mean of 9.56; the afternoon mean was 
9.54, the evening mean 9.7. From these values we 
derive that the average speed of the dynamos was 
in the morning 85.3, in the afternoon 85.5, in the 
evening 84.1 revolutions per minute. Electro- 
chemical apparatus of similar kind have been pro- 
posed by Janet and by Griitzner. But this is 
probably the first utilisation of electrostatic action 
for such purposes. 


Tue Ovenrne Up or SIBERIA. 


Some interesting facts with respect to Siberia 
are to be found in a lecture recently delivered to 
the Royal Artillery Institution by Lieut.-Colonel 
W. H.H. Waters. The total area of Siberia proper 
is estimated at 5,000,000 square miles, and its 
population at 10,000,000. An immense extent of 
country is suitable for wheat-growing, and the 
mineral wealth is also enormous. The develop- 
ment of the country has, up to the present, been 
retarded by the lack of facilities for transport. 
Until the Trans-Siberian Railroad was started, the 
only great artery of communication was the ‘‘ Great 
Siberian Road,” which ran from the Russian 
boundary on the west and terminated at Stryetensk. 
Recruits drawn from Tobolsk for service at Vladi- 
vostock used to march the whole distance from 
Tobolsk to Stryetensk, a distance of 2767 miles, 
and proceed thence to their ultimate destination by 
barges. The difficulties of the march were in- 
creased by the intense cold of winter, which 
averages 45 deg. Fahr. of frost. Transport 
rates were consequently enormously high. The 
freight to Europe from Chita, in the heart of 
Siberia, was no less than 30/. per ton. The 
need for the railway was thus evident, and ——_ 
excellent offers were made by a French syndi- 
cate for the construction and working of such 
a line, the Imperial authorities decided to do the 





Where the positive current enters, the sulphur will 
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43.7 lb. per mile on the down run and 39.6 lb. on the up 
journey. These results are the more remarkable in 
view of the great weight of the train. There were 
fourteen vehicles. The total weight was 329 tons 
5 cwt., excluding engine and tender, which added 
81 tons, and thus the load, including locomotive and 
passengers, was 420 tons 5 cwt. The diagrams we 
give will therefore be studied with great interest. 





THE ENGINEERING CONFERENCE; FORG- 
INGS AND THE MACHINES USED IN 
PRODUCING THEM. 

To THE Eprror oF ENGINEERING. 
Sir,—Your issue of June 9 contains a reference 
to some points raised by Mr. Butler and Mr. Abell in 
the discussion upon my paper on the above subject; 

having been unavoidably absent from the Conference I 

would deem it a favour if you would allow me space in 

your current issue to reply briefly thereon. : 
With regard to hydraulic power for producing forgings 
of the class indicated, i.c., articles with thick and thin 
parts, projections, and indentations, as uired for 
general engineering work, you report Mr. F. W. Webb’s 
remarks, pointing out that the one prolonged operation 
involves immense friction in the dies, owing to the metal 
being forced to flow at a moderate heat over the surface 
of the dies into the recesses, &c., under a steady dead 
pressure. This I and many others fully endorse. Fur- 
ther, most articles produced by the hydraulic press (or 
stamp) on account of its slow action must be formed at 
one operation or blow (if it is right to call the operation 
a blow), or otherwise the metal must be reheated ; hence, 
in the om ag recesses of the dies air is generally con- 
fined, which prevents the metal from flowing completely 
into the impression ; again, sundry impurities have no 
means of escape, and are forced into the work, whereas 
in the case of similar dies being operated by a few suit- 
able rebounding blows the dross escapes, and the dies are 
relieved between each blow. Properly made drop-forg- 
mn a not spring out of shape after leaving the dies. 
With regard to some drop-forgings not giving the re- 
uired tensile strength, a little reflection will show that 
this is not a question of forging at all. Forging by means 
of gravitation blows, corresponds as nearly as possible, so 
far as the blow is concerned, to blows from a blacksmith’s 
sledge-hammer, which are not generally supposed to de- 
tract from the tensile strength of iron or steel. It is, 
however, admitted that the power available hitherto for 
the drop-forging process has been limited, and this has, 
no doubt, in many instances led to overheating or burnin, 
the material used. In fact, it might with safety be sai 
that the system of the ordinary smith’s hearth with a 
powerful blast, and small coke for fuel, has been about 
the only means of heating iron and steel for the drop- 
forger; this heat is very dry and intense, and without 
t care on the part of the workmen (who, let it be 
rne in mind, are generally, piece-workers) will very 
easily burn the metal sufficiently to injuriously affect its 
tensile strength. But in connection with the system of 
drop-hammers indicated in my paper, this question of 
heating has been considered, and suitable furnaces are 
made for heating the metal properly ; this being so, the 
subsequent operation of shaping by means of gravitation 
blows cannot injuriously affect the metal; on the con- 
trary, it is far more likely to improve it. 
Yours faithfully, 
Coventry, June 29, 1899. E. 8S. Brett. 





STEAM MOTOR CARS. 
To tae Epiror or ENGINEERING. 

Str,—My attention has been called toa letter in your 
issue of the 30th ult. by a Mr. Straker, in which some re- 
markable statements are made concerning the steam 
vehicle by Messrs. Bayleys, Limited, which competed in the 
recent heavy wagon trials at Uxbridge. This gentleman 
has also seen fit in another paper* to quite unnecessarily 
introduce a comparison between the Bayley vehicle and 
that built under m - on which took part in these 
trials and obtained the gold medal. Any one who 
cares to read the account of the behaviour on trial of 
Bayley’s vehicle in The Autocar for the 17th ult. will 
be the better able to understand exactly in what 
sense this wagon “‘outshone” all others. If gettin 
stuck on the road for three-quarters of an hour, an 
requiring a crew of fifteen to hberate it, is considered a 
creditable performance, then Mr. Straker is welcome 
to his term. In addition to this, the statement of 
fuel and water consumed was se surprising that the 
judges ordered a fresh trial; this is said to have taken 
place, and furnished results ‘‘ even better than the first” 
—a statement that must be received with, to say the least, 
extreme caution. “ 

Mr. Straker, again, omits to point out that two men 
were needed to drive Bayley’s vehicle, while its success- 
ful competitors carried but one ; with respect also to his 
all economy of water and fuel per ton-mile, it is 
well known to engineers that the use of Righly superheated 
steam effects a marked economy in water consumption ; 
but it is equally well known that this is only obtained at 
the expense A ges | increased wear, tear, and treuble 
with these small quick-revolution engines, so that an 
advantage is likely to be but temporary. This protest 
feel to be necessary, as Mr. Straker’s letters might other- 
wise mislead some of your readers as to the facts of the 
case. 

I am, Sir, faithful_y yours, 
J. ro THORNYOROFT. 
Homefield, Chiswick, W., July 4, 1899. 


MOTOR WAGONS: ‘ WITHIN THE 
MEANING OF THE ACT.” 

To THR Eprror OF _ ENGINEERING. — 7 
Sir,—Messrs. Mann and Charlesworth’s ingenious 
attempt to get a 4-ton instead of a 3-ton limit in their 
motor wagons certainly merits attention, whatever the 
decision may be as to its allowability, One might age 
haps earry the process a step further, and provide a 
four-wheeled trailer capable of standing by itself. On 
the completion of the loading, the engine would ‘“‘ back 
on” and have its driving wheels bolted, as described, to 
those of the trailer. The remaining wheels of the latter 
would be dirigible, and would be made by a simple con- 
nection to turn with the steering-wheels of the engine, 
but, of course, in the reverse direction. In this way we 
should obtain a 4-ton six-wheeled ‘‘ arrangement” of very 

considerable carrying capacity. 

Tam, &e., 
ALFRED J. ALLEN. 
London Institution, E.C., June 26, 





THE RATING OF MACHINERY : 
THE EXEMPTION BILL. 
To THE EprTor oF ENGINEERING. 

Srr.—This bill is again laid on the shelf. Would it not 
be better for the promoters to allow it to‘drop entirely ? 
Their position is absolutely untenable ; they are, in fact, 
asking Parliament to relieve them from a burden which 
has no existence, save in the imagination. Machinery, 
being ordinary tenants’ plant, is not ratable now, and 
never has been. It is impossible to find a sentence, or 
word, in any reported case, which suggests that it is 
ratable. Not only so, but in the leading cases, wherein 
the ae te involved have been minutely examined and 
carefully discussed by the most eminent jud that 
such machinery in itself, per se, is not ratable has been 
declared, over and over again. ‘‘But” exclaims the 
promoters, ‘‘of what use is it to tell us that, while rating 
authorities everywhere and every day do actually assess 
ratable value upon our machinery?” Allow it to be so; 
does the fact afford the shadow of a reason why an en- 
deavour should be made, and persisted in, to obtain this 
Bill? Is the time, the wisdom, and the machinery of 
Parliament to be necessarily expended to defeat the 
objects and control the ings of our rating author- 
ities, who act in direct opposition to what is now well- 
established law ? 
discussed in the House, it will be met at once by a state- 
ment on the part of the Government by the law officers of 
the Crown, that machinery, in the category of tenants’ 
plant, is not a ratable subject. At the same time, it 
will pointed out that there already exists, and has 
always existed, an ample remedy for any illegal action on 
the part of the rating eager That would be the end 
of it, and in the laughter of the moment the promoters 
of the Bill would find but a scanty consolation. 

To review the matter: there is first the statute, which 
distinctly states, in effect, that nothing save only the 
hereditament shall be ratable. Then, in the early cases, 
it is settled—on clearly intelligible grounds—that things 
added to the hereditament, and so affixed thereto as to 
become “ part and parcel,” and so affixed with the 
intention that they should remain for ever ‘‘for the 
benefit of the inheritance,” must be treated as, and with, 
the hereditament itself. A direction could not be more 
clear nor more explicit ; in following it, mistake becomes 
impossible. It certainly does not apply to, nor include 
machinery which the tenant—real or imaginary, for where 
one does not exist he must be imagined—brings with him 
when he comes, and takes with him when he goes. But, 
as to this particular class of machinery, we have not this 
negative suggestion only : the affirmative position is dis- 
tinctly stated. In the Halstead case, the Court of Queen’s 
Bench was asked this distinct question: ‘‘ Are silk looms 
bolted down to the floors of a silk mill ratable?” The 
answer was that they were not. In the course of his 
judgment the Chief Justice said: ‘‘It is quite clear you 
cannot rate chattels as such, and it is equally clear that 
the machines in question are chattels. They are simply 
attached to the building for the purpose of steadying 
them, for better and more convenient use.” When it 
came to his turn, Mr. Justice Blackburn said: ‘‘ You are 
to consider the ratable value of the walls as capable of 
holding chattels for working silk, and the chattels as the 
instruments for working 1t.” Nothing could be more 
clear or precise. On the one hand you are not to rate the 
chattels ; on the other, you are to rate the ground and the 
walls, and the united capability afforded for the convenient 
use thereon, and therein, of the chattels. I know how 
persistently it has been asserted that the findings in 
various cases have varied. That, however, is not so ; the 
above rule has never been varied, it has only been mere 
clearly expounded and applied in later cases, most 
notably of all in the Tyne Boiler Works case. In every 
reported case the direction given, or the inference to be 
drawn, is that machinery being tenants’ fixtures is not to 
be rated, but that the capacity of the premises is to 
taken on the enhanced value confe by the presence 
and use therein of such machinery ; and what can be more 
reasonable? Take, for instance, a piece of land con- 
veniently situated for a certain e or manufacture ; 
erect thereon specially-designed buildings for the recep- 
tion of the particular ga men f plant ; is it not clear 
that the use in such a of such machinery will 
evolve the highest rental ue—and wuaenentir the 
highest ratable value—the land and buildings are capable 
of | a. In manufacturing districts, land and 
buildings always let, and produce rent, for some 

or other. Such rent, however, will always be 


Caiow that which they would yield when used for the 


If this Bill ever does come to be| be 
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latter ‘‘enhanced ” rent which is spoken of in the cases, 
and which must be taken as the is of ratable value. 
Equally clear is it that the value of the machine, or any 
proportion of that value, is not to be dealt with in any 
way whatever—such is the law at this moment. 

‘Rnd now, as to obtaining relief when any other 
mode is “ae oe The appeal to Quarter Sessions is a 
safe thing. It must, however, be made on a clear line of 
procedure. In my experience, and it is now a fairly long 
one, any miscarriage is the direct result of muddled 
procedure. A clear answer cannot be ogg to a hazy 
or obscured question. The gentlemen who preside, as a 
rule, at Quarter Sessions are versed in law: some of 
them eminently so. In-addition, they are generally well 
advised. It is certain that they are abundantly qualified 
to deal with this question, which is really a very simple 
one, and that no one suffering from the vagaries of rating 
authorities need be under any apprehension as to the 
result of an appeal, made on intelligible grounds. Ina 
communication of this kind, brevity is a necessity, there- 
fore I have quoted from one case only. I will end by 
asserting that in every leading case the decision is on the 
same clear and unmistakable lines; and that it is an 
impossibility for any deductions or conclusions to 
— from a study of them, saving such as are expressed 

erein. 





Yours, &c., 
JOSEPH Ports. 
Newcastle-upon-Tyne, June 27, 1899. 





“THE ATTITUDE OF LABOUR.” 
To THE EpiTor OF ENGINEERING. i 

S1r,—The opinions of Sir W. H. Preece, from his high 
position and attainments, deserve consideration and carry 
weight. Itis to be regretted, therefore, that he should have 
given currency to such a ‘‘loose statement” as that men- 
tioned in your issue of the 23rd ult., viz.: ‘‘The great 
obstacle to the introduction of really efficient plant was the 
attitude of labour.” How can such a statement apply to 
engineering workmen? No objection is offered by such 
to the introduction of any kind of machine, automatic or 
otherwise. Any objections raised by some society men 
to the employment of unskilled labour on some machines 
were settled before the last strike. a dea 

The statement is one of a class. Their origin seems to 
have commenced at the time of the last strike, when the 
federation issued a list of instances—no names or places 
ing mentioned—of apprentices and labouring men 
doing certain work in much less time than society men. 
The conclusions were that society men as a body de- 
liberately restricted output. These individual charges 
were not investigated by impartial investigators; no 
hearing was given to the men who were accused. Even 
could these individual cha: have been proved, the 
more serious and wider indictment remained to be 
proved. 
What seemed to us so singular in relation to these 
ch 8, is that a magazine of repute would have an 
article on the Dreyfus ease, criticising adversely those 
who opposed the revision of that case on the ground that 
the most honourable—chiefs of the army—had after an 
impartial judgment found him guilty ! and yet, perhaps, 
in the same issue would appear an article on trade 
unionism, in which these charges and conclusions were 
accepted as fully proved, and made the basis of an attack 
on unionism. Surely there is a difference between fair 
criticism of any line of policy on the part of a society, and 
making unfair and unjust charges against them. From 
the little we have seen of the relations of French masters 
to their men, we do not think they would have acted so, 
or on such grounds have labelled 100,000 of the best 
a men in France as being next door to rogues. 
Since the last strike, such remarks as the following are 
quite the fashion in engineering journals: ‘‘ The British 
working-man does as little as he can ; the American does 
as much as he can.” 
Sir W. H. Preece, it is also stated, said that in the 
United States he had seen a workman ey over a 
technical book during his meal-time; and he should be 
glad to learn if anyone present had ever seen that in this 
country. Possibly, as technical education spread, such a 
sight might some day be witn here. 7 
t us ask, How can a workman, taking his meals in a 
shop, read a book he wishes to keep clean, when to use 
soap belonging to the firm to clean his hands is an 
offence ? ; 
Nevertheless, the gist of Sir W. H. Preece’s contention 
is true, that technical education is but slightly diffused. 
But did not a Cabinet Minister say last year that the 
great hindrance to the spread of technical education was 
the apathy of employers? Apart from the bequest of 
the late Sir Josep hitworth, which has been of such 
service, has any engineering employer encouraged tech- 
nical education ? ere are some who supply their 
apprentices with tickets for at ee 3 classes. But what 
encouragement is given to men? A large proportion of 
employers, through their own deficiencies, cannot appre- 
ciate the advan of such education, 
In comparing British with American workmen, we 
submit that the advanced ition of American shops is 
due to bond fide sunieiaie Selan over them, and to me- 
chanical development, rather than to technical education. 
American workshop literature does not bear much evi- 
dence of genuine technical education. When a writer 
terms other people ‘‘old fogies,” ‘‘ out-of-date men,” he 
has not acquii the reasonableness that springs from 
genuine technical education. : 
Suppose a workman in this country wishes to suggest 
some improvement or alteration on anything, he has pos- 
sibly the petty jealousy of a foreman, or the ignorance of 








* The Autocar for July 1, 1899. 


purpose for which they are specially adapted. It is this 





one, to contend with. If that is overcome, he may — 
toa manager or draughtsman. There it likely ends. How 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 
(Specia’ly compiled from Official Reports of London Metal and Scotch Pig-Tron Warrant Markets.) 


APRIL. 


May. 


JUNE. 








( 





Norg.—FEach vertical line represents a maiket day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 11. in all other cases. The price of quicksilver is 
per bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 


Heavy steel rails are to Middlesbrough quotations. 





often have we heard men declare they were sick of pro- 
posing anything, and would never do so again. : 

What we submit, therefore, is that the mechanical 
talent of men in this country is repressed, and that tech- 
nical education of a suitable kind is not encouraged ; and 
what, perhaps, lies at the root of all is, that men are con- 
sidered intellectually—or properly speaking, mentally—in- 
ferior to their masters or managers. 


Yours ~*~ 
July 1, 1899. EECHWOOD. 


EARLY STEAMSHIPS. 
To THe EpritoR oF ENGINEERING. 
S1r,—In reply to ‘‘Inquirer’s” letter in your valuable 
paper of April 28 regarding a See I have a 
coloured picture of the Great Eastern, showing view, 











section, plan and description of that vessel prepared from 

Mr. I. k. Brunel’s nocangy (A A model is to be seen in 

the Kensington fom 2 mdon, of both paddle and 

screw engines. I shall pleased to show the above 
Yours faithfully, 


picture, 
. James B. T. Coox, 
16, Abbotsford-place, Glasgow, July 3, 1899. 





THE BACTERIAL TREATMENT OF 
SEWAGE SLUDGE. 
To THE Eprtor oF ENGINEERING. 
Sir,—I am glad that the remarkable paper read by 
Dr. Sims Woodhead at the recent Engineering Confer- 
ence has obtained wider publication in your journal of 





the 16th ult. as tending, as the author said in his reply in 
the discussion of his pros, “to draw engineers and 
scientists, such as himself, more closely together.” 

Interested as everyone connected .with sewage treat- 
ment has been in the theory and laboratory work of such 
scientists of recent years, all practical workers in the 
subject must have viewed with distrust the sanguine 
estimates and schemes which have been founded upon 
the demonstration we Fa Sims Woodhead and others of 
the part played by bacteria in converting dead or effete 
organic matter into gases and acids in the ordinary course 
of Nature’s action. 

In this sense one could have wished that the definition 
of. the sewage sludge to be disposed of ‘‘ consists almost 
entirely of organic matter,” so different to the common 
acceptation of the term, had been put forth some years 
earlier so as to have prevented muc pe ular misconcep- 
tion of the scientist's meanings, which led some en- 
— followers to raise the cry, ‘no more sewage 
sludge.” 

Now, however, we are all of one mind, and agree that 
whether on land or in artificially constructed tanks and 
filter beds we must endeavour to combine ‘‘ practice with 
science,” and follow ‘‘as nearly as possible the conditions 
met with in Nature, ’ ? 

I am sorry to notice, however, that in the last sentence 
of his reply, Dr. Sims Woodhead has been betrayed into 
a general statement frequently dinned into his ears by 
interested parties to the fact that ‘‘ bacteria beds” are 
cheaper and more efficient than sewage farms. — 

But Iam not without hope that lateron Dr. Sims Wood- 
head will see cause to modify that dogma, which has not 
been proved to be of universal application. 

Yours faithfully, 
AtrreD S. Jongs, Assoc. M. Inst. C.E. 

Finchampstead, Berks, July 2, 1899. 





Coat In Seain.—The Réunion and Guadalquiver mines, 
of the Madrid, Saragossa, and Alicante ce gt | Com- 
pany, produced last year 123,803 tons of coal, and 76,316 
tons of briquettes. The extraction at the —a: 
Belmez mines last year amounted to 31,430 tons, The 
Réunion and Guadalquiver mines weré worked at a 
profit last year, but the Belmez mines were carried on at 
a loss. 


Prrsonat.—Mr, Robert Harvey, engineer and manag- 
ing director of the well-known firm of Messrs. M‘Onie, 
Harvey, and Co., Limited, of Glasgow, acting under 
instructions from the Colonial Office, is at present in the 
Island of Antigua, the object of his visit being to report 
upon he practicability of establishing a system of central 
factory, or factories, in that island, to convert the sugarcane 
into sugar, and to rons details, so that, if practicable, 
the work may be proceeded with at once.—The Warbling- 
ton Urban District Council have engaged Measrs. Beesley, 
Son, and Nichols, Westminster, to report on the drainage 
generally of the town, and to advise them as to a system 
of sewage disposal.—The Metropolitan sag Carriage 
and Wagon Company, Limited, of Saltley Works, Bir- 
mingham, have appointed Mr. James Edward Darbishire, 
110, Cannon-street, E.C., their London representative. 





InstituTION OF NAVAL ARCHITECTS.—The summer 
meeting of the Institution of Naval Architects will 
this year be held partly at Newcastle and partly 
at Sunderland, the proceedings commencing with a 
reception in the council-chamber of the Town Hall, 
Newcastle, at 10.20 a.m. on Tuesday, July 18, 
and concluding on Saturday, July 22, with a visit to 
Lord Armstrong’s seat at Cragside, Rothbury. The 
business procee ~ « will commence in the concert hall . 
at 10.30 a.m., the chair being occupied by the President, 
Lord Hopetoun, and the following 
read: ‘‘The Rise and Pro of Rifl aval Artillery,” 
by Sir Andrew Noble, K.C.B., F.R.S.  ‘‘The Distribu- 
tion of Pressure over the Bottom of a Ship in Dock, and 
over the Dock Blocks,” by Dr. Francis Elgar, F.R.S.; 
“* New System of Forced Draught,” by Mr. Nelson Foley. 
In the afternoon the Mayor of Newcastle will entertain 
the members at a garden party in Jesmond Dene, whilst in 
the evening the dinner of the Institution will be held at 
the Assembly Rooms, Westgate-road. On Wednesday, 
July 19, proceedings will commence at 10.30 a.m, 
in the hall of the Literary and Philosophical Society, 
Westgate-road, when the following papers will 
read: ‘The Japanese Cruisers Asama and Tokiwa,” 
pdr Philip Watts; ‘‘On the Boiler Arrangements of 

rtain Recent Cruisers,” by Mr. F. T. Marshall; ‘‘ Ice- 
Breakers,” by Mr. H. F. Swan. At 2 p.m. the Institu- 
tion will be entertained to lunch in the Mould Loft, 
Elswick Shipyard, by Sir W. G. Armstrong, Whitworth, 
and Co,, Limited, whilst from 9 to 12 p.m. Sir Andrew 
and Lady Noble will be ‘‘ At Home” to the members at 
Jesmond Dene House. On hy July 20, the meet- 
ing will be held in the hall of the Literary and Philo- 
sophical So iety at 10 a.m., when the following papers 
will be read: ‘‘Some Experiments having Reference to 
the Durability of Water-Tube Boilers,” by Mr. A. F. 
Yar-.ow ; ‘‘ Large Atlantic Cargo Steamers,” by Mr. G. B. 
Hunter ; ‘On Thrust-Block Friction,” by Mr. F. von Ko- 
dolitsch. At 1.15 the members will be entertained to lunch 
in the Town Hall by the Reception Committee, whilst in the 


papers will then be 
od N 


afternoon excursions have a on the River 
Ee visits es! id. to the works of Messrs. Swan and 
unter, and of Palmer’s Shipbuilding and Iron Company. 


In the evening there will be a soirée at the Hancock 
Museum of Natural Science. Friday, July 21, will be de- 
voted to a visit to Sunderland, where visits will be paid to 
the principal engineering and shipbuilding works in the 
Wear district, and the members will be entertained to 
lunch by the Sunderland Reception Committee, 
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GEORGE GRAHAM, OF THE CALEDONIAN 
RAILWAY. 


Mr. Grorcre GraHAM, Chief Engineer of the Cale- 
donian Railway, died on June 30—the day on which 
his resignation took effect—and the company thus lost 
a distinguished and devoted servant, whose career has 
been intimately bound up with its fortunes, and with 
the railway development of Scotland from the very 
commencement. Born in 1822 at Hallhills in Apple- 

arth Parish, Annandale, a farm of which his fore- 

athers had been tenants, it is said, for about three 

centuries, Mr. Graham began practical life as an ap- 
prentice with the famous Robert Napier in Glasgow, 
and in that capacity worked at the engines of the first 
Cunarder, and on those of the 
first steam war vessels the 
Vesuvius and the Stromboli. 
Although thus interestingly 
associated in his opening 
manhood with the earliest 
developments of steam power 
as applied to navigation, his 
destinies were to run, not 
along the great highways of 
the sea, but on those of the 
land. His health gave way, 

and he was compelled to quit 
Glasgow and recuperate in 
his native air. In 1845 the 
real opportunity of his life 
came with the making of the 
survey for the Caledonian 
Railway. Engaged as an 
amateur assistant, he was 
brought into contact with 
Mr. Joseph Locke, the engi- 
neer of the concern—a man 
for whose work Mr. Graham 
throughout his life enter- 
tained a profound respect, 
which was manifested not- 
ably in the account of the 
origin and completion of the 
railway published in 1888. 
Young George Graham was 
taken on as a member of the 
staff. The contest with the 
Glasgow and South-Western 
and the North British Com- 
panies in Parliament and out 
of it wasalreadya serious fact, 
and the preliminary levels 
and surveys were often made 
under difficulties. ‘* Our sur- 
veyors,” Mr. Graham himself 
has recorded, ‘‘ were assault- 
ed. At Sanquharone of them 
threatened to shoot one of 
the crowd with his level, and 
rather frightened them, but, 
like the natives that are met 
with by our travellers, they 
soon got acquainted with 
what was going on, and even- 
tually broke his level.” In 
spite of all such obstacles 
and difficulties, more serious 
matters were going steadily 
forward, and on September 
10, 1847, the first public pas- 
senger train on the system— 
from Beattock to Carlisle— 
was started by Mr. Graham, 
who rode on the engine. The 
first ticket issued was to the 
late Mr. Cuthbertson, foun- 
der of the Annandale Ob- 
server. 

Once the railway had been 
fairly set agoing, it was not 
long before it became impos- 
sible for Mr. Locke’s firm 
of Locke and Errington, the 
original engineers, to con- 
tinue to attend to their under- 
taking. On their retirement, : 
after two intermediate appointments, the office | 
again had to be filled up in 1853. Mr. Graham’s 
qualities had by this time earned such confidence that 
he was installed as engineer-in-chief and custodier of 
the permanent way. At that time the distance 
travelled over by the company’s engines was about 
195 miles, and the capital amounted to about 
7,500,000. During the fifty-six years which have 
elapsed since then, the 195 miles have expanded to 
about 1116 miles, and the capital has grown to about | 
48,000,000/. In this vast development, responding to 
the wonderful industrial evolution of the second half 
of this century, it is no exaggeration to say that Mr. 
Graham was responsible for a considerable part. It 
is difficult to give details so as to be intelligible without 
being tedious—a railway map would best show how 





widespread are the marks of Mr. Graham’s handiwork | miles in length, has proved to be of importance far 
and design, the routes he adapted or brought into junc- | beyond its size, resulting as it has done in placing 
tion with the already existing system, the extensions | the company in a most commanding position in the 
which he himself advised or planned. Nor can we, in | rs Saga for the pleasure traffic on the Firth of 
the space available, rs an adequate conception of the | cy e. Amongst the earlier notable lines was the 
consequent effects of these changes on goods and pas- | Edinburgh and Leith line, while his latest was the 
senger traffic in all directions. Until 1880 the upkeep | Mid-Lanark Railway now in course of construction, to 
of the permanent way was his main duty, and it was | give direct railway communication between Lesmaha- 
in no spirit of idle boasting that at the jubilee celebra- | gow coalfields and the Ayrshire ports. To attempt 
tion of 1897 Sir James Thompson, general manager, | an enumeration of the tasks of 56 active and successful 
asserted as a well-known fact that the Caledonian | years would be hopeless. A few simple facts and 
road was ‘‘in perfect order,” and he recognised at the | characteristics will carry their own suggestion. Mr. 











same time, in becoming terms, the credit due to Mr.|Graham bridged the Clyde no fewer than seven 





Graham, who had not failed, he said, to leave 
| his mark on his department. 





From a Photozraph by Malur’, Macdonald, and Co., Glasgow. 


Tue Late Mr. Georce Granam, M. Inst. C.E., Carer 


ENGINEER OF THE CALEDONIAN RatLway. 


Sir James did not say, probably thinking it was not 
necessary, for the stamp of solidity and thoroughness 
is impressed on all that Mr. Graham did. Mr. H. B. 
Neave, solicitor of the company, on the same public 
occasion, paid a fine tribute to the enormous industry 
of Mr. Graham, his wonderful perseverance, and his 
skill and genius in mastering and marshalling details. 
Mr, Graham was relieved of the charge of the per- 
manent way and works in 1880, when two divisional 
engineers were appointed to superintend the mainten- 
ance, while he reserved himself for the new works and 
the extension of the system, then covering 775 miles. 
Of these extensions, that at Gourock,* although only 3} 





* See ENGINEERING, vol. xlvii., pages 193, 241, 253, 276, 
301, and 326, 3 





What that mark was 





| times, and viaducts of all kinds of his designing in 


| steel and iron, and stone are to be found in all parts 


of the district. His prefer- 
ences were instinctively con- 
servative, and his bias for 
solid and durable construc- 
tion. Stone bridges were his 
choice when possible. He 
considered that stone was 
more permanent and cheaper 
to maintain than metal, 
though the first cost might 
be more. Had the Caledo- 
nian routes not lain so fre- 
quently through mineral dis- 
tricts, subject to subsidences 
tending always to destroy 
stone Brid es, there would 
have been fewer metal struc- 
tures on the system. 

It is easy to detect in his 
personal character the quali- 
ties which made his work so 
sound. An unreliable man 
will never do thorough and 
a work. Everybody 
knew that Geerge Graham 
could be depended upon to 
the utmost syllable. He 
disliked ostentation ; his 
modesty often took the form 
of shyness. For instance, 
nothing could induce him to 
enter the witness-box. He 
had a very retentive me- 
mory ; in fact, he knew the 
history of almost every bit of 
land the company acquired, 
and it is to be hoped that his 
systematic collection of notes 
and papers on the subject of 
railway development in Scot- 
land will not be lost to the 
public. 

Mr. Graham joined the In- 
stitution of Civil Engineers 
in 1889, and his address as 
President of the Glasgow As- 
sociation of Students of the 
Institution was one of those 
chapters of reminiscence and 
engineering history which are 
always welcome. In 1896 he 
was elected to the Council of 
the Institution as representa- 
tive for Scotland. On the 
Railway and Engineer Vo- 
lunteer Staff Corps he held 
the rank of major, and in 
other departments of our 
social life he took some part. 
He filled the President’s 
chair in the Glasgow Dum- 
frieshire Society, of the Glas- 
gow Annandale Association, 
and other kindred institu- 


tions. He married in 1857, 
but had been a widower since 
1871. He is, however, sur- 


vived by two daughters and 

one son, with whom sym- 

pathy was fittingly expressed 

alike on the part of the pro- 

fession and the public by the 
representative gathering which attended his funeral 
on Tuesday last from his residence at Glasgow to 
Dryfesdale .by special Caledonian Railway train, 
travelling over the line from Glasgow to Lockerbie, 
parts of which he had himself surveyed, and all of 
which had his incessant care for fifty years. The 
railway company, the Institution of Civil Engineers, 
and the Dumfrieshire and other societies with which 
he was connected, were all as EM = the —_ 
company. Our portrait, we ma , is from a photo- 
a & sie. Maclure, leccdbeneld, and Co., 
lasgow. 


JARRAH SLEEPERS.—Arrangements have been made for 
the importation of Jarrah sleepers for the Natal Govern- 
ment Railways. 
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GEIPEL’S STEAM TRAP. 


UMION FOR OUTLET 
INSTEAD OF FLANGE 



































Wiru the constant rise in working pressures, the 
efficient draining of steam pipes and engines becomes 
of increasing importance, for the loss by radiation and 
conduction increases with the temperature of the 
steam. To insure that there shall be no loss of live 
steam with these high pressures, the draining valve 
must, itis found, be pressed to its seat with great force, 
which is conveniently obtained by the expansion of 
metals and is then limited only by the strength of the 
latter. There have been objections to the use of 
expansion traps in the past: partly because of the 
small movement available for opening and closing the 
valve; and partly because, when these traps are adjus- 
ted to a given pressure, any excess of that pressure 
causes cutting and straining of the valve, while a fall 
in pressure opens the valve and lets out live steam. 

The English Admiralty, however, demand a trap 
which shall be tight against steam at pressures vary- 
itg from 300 1b. down to atmospheric pressure, and 
at the same time discharge water promptly and as 
socn as it condenses. In other words, they require 
a trap which without adjustment will hold tight 
with steam, at from say, 420 deg. Fahr. to 220 deg. 
Fahr., and yet will discharge water when at 410 
deg. Fahr. Their reasons for such requirements may 
be summed up as follow: A considerable time 
is occupied in raising steam, during which it is the 
custom to open all steam pipes, so that the temperature 
of the whole system may rise gradually and simul- 
taneously, while the working pressure is frequently 
very much less than the maximum. This might be 
obtained by readjusting the traps by hand; but on 
vessels of war, the whole of the steam apparatus must 
be ready in case of emergency to work at the full 
maximum pressure; there is no time for readjustment 
of steam traps or any such apparatus ; consequently, 
such traps if adjusted for full pressure will allow live 
st.am to blow all the time that the pressure is much 
lower than the maximum. 

It would appear at first sight that an expansion 
trap could not be adapted to meet these demands, 
owing to the anoma!ous conditions above mentioned. 
In his new type of trap Mr. Geipel has, however, 
entirely overcome the difficulty, by making a small 
addition to his ordinary pattern of steam trap. This 
latter, it will be remembered, consists of an iron 
and a brass tube, arranged as shown in Figs. 1 and 2 
above. The two tubes are firmly secured to a casting 
at one end, and at the other, which is free, unite in a 
small valve box. The spindle to this passes through 
a stuffing box, as shown, and may come in contact 
with a stop outside. The coefficient of expansion of 
brass being greater than that of iron, the brass tube, 
when the trap is filled with live steam, lengthens 
more than the iron, and as a consequence the triangu- 
lar frame constituted by the two tubes and the cast- 
ing to which they are fixed, is distorted. As a conse- 
quence, the free end rises, and pressing the valve 
spindle against the stop referred to, keeps the valve 
closed. Should water collect in the trap, the tem- 
perature falls, the brass tube contracts, and bringing 
down the free end, the pressure closing the valve is 
removed, the latter opens, and the water is expelled 
to the drains. By using two tubes set at an acute 
angle to each other, as shown, the rise of the free end 





is many times as great as the actual increase in the 
length of the brass tube as compared with the iron 
one. 

The modification introduced by Mr. Geipel into his 
Admiralty trap consists in replacing the fixed stop for 
the spindle used in the ordinary type, by the arrange- 
ment shown in Figs. 1 and 2. In this case it will be 
seen that the stop is carried at the end of a lever. 
The other end of this lever is pressed downwards by the 
steam acting above a flexible diaphragm as shown, and 
upwards by a spring. Should the steam pressure be low, 
the spring raises the tail of the lever bringing down 
the stop, and thus causes the discharge valve to close, 
even when the temperature in the trap is much below 
the ordinary. The trap may at any time be blown 
through by hand, it being only necessary to depress 
the tail of the lever carrying the stop. When desired, 
a union coupling as shown in Fig. 3, is provided for the 
outlet of the traps in place of the flange coupling shown 
in Figs. 1 and 3. the new trap has been already 
adopted on a large number of vessels, including 13 
cruisers as well as various torpedo-boats. For the 
latter, the trap is usually fixed as shown in Figs. 4 
and 5. It will be seen that a three-way cock is pro- 
vided on the discharge, so that it may at any time be 
opened to the atmosphere, and its action tested with- 
out breaking a joint. 

The makers of the traps we have been describing are 
Messrs. Geipel and Lange, 68, Victoria-street, S. W. 








pepe ose) we past year, 1093 vessels entered the 
port of Santos; of these 872 oor atthedocks, The 
merchandise landed weighed 572,97: 
ments of the year were 317,273 tons, 


tons, while the ship- 





Parts A Seaport.—With the view of providing work 
for the labouring classes after the t Paris Exhibition 
of 1900 has been disposed of, M. Blachette has submitted 
@ pro’ to the Paris Municipal Council that an _—_- 
cation should be made to the Minister of Public Works, 
to approve the construction of a canal from Paris to the 
sea. M. Blachette’s proposal was favourably received by 
the council. 





Betetan Coat Exrorts.—The exports of coal from Bel- 
gium in the first five months of this year were 1,719,761 
tons, as compared with 1,524,064 tons in the correspond- 
ing period of 1898. The exports to France figured in 
these totals for 1,224,393 tons, and 1,084,214 tons respect- 
ively. The exports to the Luxembourg ranked second, 
but they only amounted to 131,364 tons, and 121,573 tons 
respectively. 

BENGAL AND Nortu-WestTeRN Rattway.—The length 
of line open for traffic at the close of last year upon this 
system was 928 miles,of which 586 miles belonged to the 
Bengal and North-Western Company, and 342 miles to 
the State. The capital expended upon the main lines 
to the close of 1 was 2,757,7067. The amount ex- 
pended upon the Gogra Doab lines to: the same date was 
606,4002. The ratio of the working expenses to the traffic 
receipts in the second half of 1898 was 43.40 per cent., as 
compared with 43.80 per cent. in the corresponding period 
of 1897. The Elgin Bridge has been opened for traffic. 
This bridge consists of 17 spans of 200 ft. each, the founda- 
tions of the piers being sunk in sand 100 ft. below the 
river bed. Mr. Izat was chief engineer and Mr. Turnbull 
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SERVICE’S GAUGE-GLASS PROTECTOR. 


WE illustrate on this page a device for protecting 
gauge-glasses from corrosion, which is now being put 
upon the market by Messrs. Walker Brothers, en- 
gineers, 168, Oxford - street, Glasgow. As shown 
in our engraving, the protector consists of a short 
length of brass tubing fitting into the upper part of the 
glass-gauge tube, and protecting the same from direct 
contact with the rush of steam which ariseson blowing 
through. There is a flange at the upper end of the 
tubing with a downwardly projecting hood, which 
prc the outer part of the glass tube, and deflects 








any leakage from the outer surface of the glass. A 
packing ring on the end of the glass serves to make a 
joint. Thus both the inner and outer surfaces are 
guarded from the eroding action of the steam. It is 
well known that with the rise in steam pressures 
there has been much trouble from the corrosion and 
ultimate failure of gauge-glasses. It appears as if the 
glass were slightly soluble in distilled water at the 
temperature of the steam, and was washed off by the 
current, This protector has been for some time in 
use, and is stated by its makers to have given very 
satisfactory resnlts. It can, it will be seen, be very 
simply applied to any existing water-gauge, 








MINING IN Brazit.—The agg of the mining con- 
cessions granted in Brazil by the Government of the 
Emperor Dom Pedro Segundo, has been under the 
consideration of late of the Brazilian Minister of Public 
Works. In some cases concessions have been cancelled, 
and in others the Minister has p sharply for a 
commencement of actual mining operations. 





TRRIGATION IN MonTanA.—Irrigation, under State con- 
trol, is being inaugurated in Montana by the construction 
of two canals to water 100,000 acres, which will be sold to 
settlers. The water for the canals will be obtained from 
the Boulder and the Big Timber. The canals will be 
vested in an organisation known as the State Arid Land 
Grant Commission, which is empowered to sell land to 
actual settlers, in lots not to exceed 160 acres each, the 
transfer being accompanied by a deed to a permanent 











resident engineer. 





water right. 
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INDUSTRIAL NOTES. 


Ir was inevitable that the Congress of Women 
Workers, Reformers, and Social Innovators should 
discuss the question of domestic servants, but it was a 
curious coincidence which gave to us on, or about, the 
same date the first State paper on domestic service 
and servants. It would, perhaps, be impossible for 
any gathering of women who employ domestic ser- 
vants to meet and not to discuss the question of 
servants; that with the weather is a permanent topic 
where women congregate. But with the eye of the 
public upon them the subject was discussed with 
a due sense of responsibility, as well as with a 
gravity becoming the occasion. The usual complaints 
were made of defective service, want of training, &c., 
but, of course, these were made by the hirers, not by 
the hired. Oae or two ventured to remark that 
mistresses had their faults as well as the eervants, 
but this was a “‘ pious opinion,” not intended to bea 
real confession of sins of omission or of commission. 
There was the complaint of a dearth of servants, as 
well as want of capacity. Every household knoweth 
its own sorrow in these respects. The question is: 
Has there been any real and tangible improvement 
under the operation of the School Board system, and 
with all the advantage of cookery and other classes in 
connection therewith, and in connection with South 
Kensington? Judging by the complaints, one would 
b3 ready to answer No; but it seems very probable 
that there has been an improvement, but not as yet a 
sufficient improvement to satisfy mistresses. One of 
the oddest suggestions made at the Women’s Congress 
was daily or hourly hiring, the servants, so to speak, 
living and sleeping out. They would cease to be 
domestic servants under such a system, and become 
mere hourly hirelings with no kind of responsibility, 
except to perform a daily function in the household 
aud then leave the rest to fate. If mistresses have no 
better remedy they may as well throw up the sponge, 
for they have acknowledged absolute defeat in the 
contest. 





The report by Miss Collett, just presented to the 
Labour Department of the Board of Trade, on ‘‘ the 
money wages of indoor domestic servants” is the 
first of its kind, except incidentally in the inquiries by 
Royal Commissioners into labour generally, or specially, 
as in the case of agricultural employment. The 
report is based on information given in schedules 
tilled up by mistresses mainly, and these only refer 
to some 4568 indoor domestic servants, while, accord- 
ing to the census of 1891, the total number of females 
so employed was 1,748,954. It appears that one-third 
of the entire female population are employed as 
domestic servants, so that the facts and figures given 
in this report are inadequate, however valuable they 
may be as an instalment, or as a first attempt in this 
direction. As regards wages, it is pointed out in the 
memorandum which precedes the report, that money 
wages only form one item in the remuneration of 
domestic servants, which includes food and lodging, 
stipulated holidays without deductions, and often- 
times allowances and gifts on extra occasions. Some- 
times the perquisites constitute an important element 
in the total remuneration of the domestic servant. 
It is hinted, however, that the deductions and 
averages are fairly reliable because of the representa- 
tive character of the facts and figures, and their 
general agreement, though drawn from varied sources. 
In this report the real question is: Whether the area 
taken, and the number of cases inquired into, are 
sufficient as data for the conclusions? The answer 
must be a modified one. As a first attempt the facts 
and figures are most valuable, as indicating what the 
money wages amount to by the year, exclusive of all 
food, of lodgment, and of any perquisites which may 
be given, or claimed by the domestic. These vary 
greatly. In some houses where only a general servant 
is kept there is little in the way of allowance ; waste 
paper, bottles, and the like, may be at her command, 
and an odd shilling when there are visitors. At some 
houses the waste is considerable, the cook, and possibly 
another, being befitted thereby. 

* The sland weuiledion of Miss Collett is that the 
average money wages of domestic servants in London is 
17/. 16s. ; in the rest of England and Wales, 15/. 10s. ; 
and in the three principal Scottish towns, 17/. 6s. The 
general impression of those who know anything about 
the matter by experience will be that the average is 
too low for London and too high for the rest of Eng- 
land and Wales. The most inadequate indoor servant 
in London will ask from 14/. to 16/. a year, besides 
beer money and a fair run of holidays. Cooks, parlour- 
maids, and others get a great deal more. The scale 
according to wage, on page 3 of the report, gives the 
average wage from 15 to 20 years of age as lll. 9s., 
and from 20 to 25 years of age as 17/., and from 25 to 
35 years of age as 21/. 6s., while from 35 to 45 years 
the wages rise to 27/. 9s. per annum. The initial 
wages are put down as rising by slow stages from 
6/. 8s. per year at the age of 15, gradually ascending 
up to 11/. 5s. at 20, and 12/7. 2s. from 21 to 25 years of 


age. It appears that these rates are based on figures 
derived from the registers of the Metropolitan Associa- 
tion for Befriending Young Servants, but that As- 
sociation can have but a very poor supply at the wages 
named. However, be that as it may, the one great 
economical fact which stires us in the face is that 
female servants really can command more in wages 
and in food and lodgment than an able-bodied male 
labourer engaged in agricultural work. It is a very 

or house, indeed, where food and lodgment would 
at less value than 10s. per week—this, in fact, is 
allowed as ‘‘ board wages” if the mistress leaves her 
home for a while. Few mistresses estimate the cost 
of a servant at less than from 40/. to 501. per year all 
told, and few agricultural labourers get in wages the 
smaller of those two sums. Whether the hiring 
system by the hour or day will improve matters one 
cannot say, but the difficulties in the way of its adop- 
tion are almost, if not quite insuperable. There is a 
demand for female labour, and females, like males, 
will seek to obtain the best terms possible. 





A very important conference on the question of old 
age pensions took place last week under the presidency 
of Sir W. Gilbey, at 20, Hanover-square. The con- 
ference consisted mainly of representatives of friendly 
societies, and of persons interested in friendly society 
work. The points under consideration were: 1 (a) 
Whether any, and if so what, steps should be taken 
by friendly societies in common, in view of the investi- 
gations now being made by a Parliamentary Committee 
as to the care of the aged poor, and on the question of 
old age pensions ; and (b) suggestions as to investment 
of funds, in view of the reduced interest now payable 
on public loans. 2. Whether any union or federation 
should be formed of county and local friendly 
societies. After a long discussion, the resolutions 
agreed to were in effect as follow: 1. That the con- 
ference considers it desirable that evidence as to what 
has already been done by existing friendly societies 
should be brought before the Parliamentary Committee 
now considering the question of old age pensions. 
2. That no scheme would be acceptable to friendly 
societies which proposed to give pensions to those who 
had not themselves, by means of such societies, or in 
some other way, provided for sickness and old age. 
3. That it is desirable that steps be taken to en- 
deavour to federate friendly societies in counties or 
some other well-defined areas, for the | seed of pro- 
tecting and furthering the interests of those societies. 
The foregoing resolutions embody pretty clearly the 
attitude of the members of friendly societies on the 
question of pensions. They do not see that the un- 
thrifty should gain equal advantages with the thrifty, 
and there is much to be said for their attitude. 
The seven or eight millions who belong to those 
societies make sacrifices for sickness and old age 3; why 
should those who make no provision get the same 
relief? A committee of nine was elected to take steps 
to give effect to the resolutions passed, and probably 
we shall hear more about this matter as the question 
ripens for Parliamentary action. 





The Jronworkers’ Journal for July reports that the 
accountants’ certificate presented to the Midland 
Wages Board for, the current two months leaves the 
wages of puddlers at 8s. 3d. per ton as previously, and 
millmen’s wages in proportion. It had been expected 
that an advance would take place, but both sections 
of the Board accept the result as satisfactory. A 
large proportion of the space in this month’s issue is 
taken up with a tolerably full account of the recent 
general conference held in Liverpool, at which the 
affairs of the Iron and Steel Makers’ Association were 
overhauled, the rules revised, and the administration 
of the officers criticised. There were 54 representa- 
tives present ; the representation being one delegate 
to each 300 members. Mr. William Ancott presided, 
a man of wide experience, good temper, and full of 
‘wise saws.” ‘‘A president,” as one delegate remarked, 
‘who took up time”; but another replied, ‘‘ he also 
gave time,” which quiet humour satisfied the audience. 
It was feared that with the absence, through death, of 
Mr. E. Trow, the late secretary, who for so long a 
period had been the guiding spirit of such conferences, 
that local jealousies would have got the upper hand ; 
but the proceedings were uniformly carried on with 
good temper and judgment. The conference was not 
in a mood for heroic measures ; the delegates were not 
favourable to socialistic experiments ; on the contrary, 
they were almost more than usually grave and mode- 
rate, soundness and safety predominated over mere 
novelty, however attractively the new proposals were 
advocated. In one respect the conference showed 
timidity, and that was on the important question of 
finance. The analysis of contributions showed that 
the margin for general management, both central and 
district expenses, and all costs of strikes and lock-outs 
was only about 14d. per member per week. Fortu- 
nately the Conciliation Board minimises the cost of 
disputes, or the margin left would be totally inade- 

uate. But after all, even the efficiency of the 








nciliation Board depends to some extent on the 


efficiency of the Association, as the employers on that 
Board acknowledge. Still, the Association is doing a 
good work in all districts connected with the produc- 
tion of iron and steel. 





The report of the Boot and Shoe Operatives states 
that trade generally has been fairly good in most 
centres of their industry ; but, unfortunately, there 
are already signs of slackening down. This is one of 
the misfortunes of seasonal trades, excessive activity 
for portions of the year and then lessened activity, it 
may be stagnation, for several weeks at a time. 
The possible output of boots and shoes, now that 
machinery is in general use, renders the periods 
of activity shorter, and of slackness longer than at 
apy previous time. Lord James of Hereford has 
given his award in the case of the London branches’ 
strike against the firm of Mr. W. S. Clark, of 
Hackney, whereby the sum of 300/. is given out of the 
1000/. deposited with the trustees of the Conciliation 
Board, as compensation to the said employer. The 
report justly says that this ought to be a warning to 
executives and members not to break away from rules 
and agreements solemnly entered into while such are 
in existence. Lord James’s award in the Leeds dis- 
pute is also adverse to the union. The acceptance of 
these decisions in a friendly spirit by the executive of 
the union shows that the governing body is deter- 
mined tocarry out the rules of the Conciliation Board. 
A touching tribute to the late general secretary, Mr. 
Alderman Inskip, J.P., is given from the pen of a 
colleague who entertained Mr. Inskip when he was in 
America, in which a high tribute is paid to his devo- 
tion to his duties as the chief officer of the union. 
Fewer disputes are reported in the month, but the 
one in Whitechapel still continues. In this case the 
manufacturer breaks away from the federation on pur- 
pose to get his work done cheaper than the price list 
agreed upon. One firm at Manchester is doing the 
same thing. In Glasgow there is a dispute with two 
firms over the indoor workshops question. With 
respect to the award of 300/. to the Hackney em- 
ployer, the employers of London state that it is most 
inadequate, as his losses were almost ruinous. 


The position of the engineering trades throughout 
Lancashire shows no material change in any essential 
feature. Although it is reported that new work is not 
being given out as freely in some cases as previously, 
yet there is no falling away in the activity which 
generally prevails. Indeed, most of the establish- 
ments in all departments have a sufficiency of orders 
on their books to keep them fully going for a consider- 
able time ahead, not only during the remainder of this 
year, but far into next year in many instances, But 
even the alleged falling off in new orders is circum- 
ecribed, for the principal machine-tool makers, loco- 
motive builders, and boilermakers are all getting quite 
as many new orders as they can entertain with any 
promise of early delivery. Generally speaking, 
a is exceedingly good in most districts, 
and in many a good deal of overtime has been 
made, and is being now made in some cases. The 
question of an increase in the wages of engineers 
in parts of Lancashire has again been the subject of 
discussion at a conference of representatives of em- 
ployers and of the union, but no definite conclusion 
was arrived at. We have the assurance, however, of 
the secretary of the Employers’ Federation and of the 
general secretary of the Amalgamated Society of 
Engineers, that the discussion was carried on in a 
most friendly way, and the failure to come to a deci- 
sion is not regarded as a symptom of hostility. This is 
an excellent outcome of the great strike and lock-out, 
and in some degree it makes up for the losses then sus- 
tained. In the iron trade there was a rather rapid up- 
ward tendency in prices during last week, the effect of 
which was rather to disorganise the market. In the 
finished iron trade there was a further advance in price 
outside Lancashire, but local makers did not follow the 
rise. The notion of abolishing discounts does not seem 
to be favourably received in Lancashire. The steel 
trade continues to be very busy. 





The position of the iron trade in the Wolverhampton 
district appears to be better than ever, if the price of 
iron alone is considered. But this by itself is not, 
perhaps, an adequate test, as the price of fuel and of 
crude iron ct taken into account. As things are 
the price of unmarked bars is still going up, that 
quoted in advance for the ensuing quarter being 10s. per 
ton above the quoted price for the quarter now ending. 
It is anticipated also that marked bars will advance an- 
other 10s. per ton before or at the quarterly meeting. 
It appears that cistomers and buyers in all depart- 
ments are anxious to enter into new contracts, or to 
renew expiring ones, at existing rates, but makers stand 
out for the condition that such contracts shall stand 
only at the prices ruling at or after the quarterly meet- 
ing. There are still complaints of an inadequate 
supply of pig iron, and producers show no signs of 
putting additional furnaces in blast to lessen the 








scarcity, possibly because the rates now obtainable can 
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only be continued by the scarcity. Makers of finished 
iron do not appear to be equally fortunate in regard 
to prices. Hoops, rods, tube strip, and galvanised 
iron have been in request in large quantities for home 
purposes and for export, and recently further orders 
have been placed by German agents. Steel continues 
in great request ; 80 brisk is the demand that only 
regular customers have a chance of getting their orders 
on the books. The demand for raw and and finished 
material indicates a continuance of good trade in the 
jron and steel-using industries. The various branches 
jn and around Wolverhampton, such as the engineers, 
ironfounders, boilermakers, smiths, tankmakers, gas- 
holder erectors, bridge and girder contractors are all 
busy, and so a'so are those employed at the railway 


sheds. 





In the Birmingham district the position of the iron 
trade has again improved, prices all round being 
firmer, and in several instances advances have been 
made, The leading marked bar houses, including the 
Karl of Dudley, Barrows and Sons, Bagnall and Sons, 
Hingley and Sons, Williams and Sons, &c., have 
issued notices of another advance of 103. per ton, 
bringing the best bars up to 9/. per ton, the highest 
figure for ten years, and even at the new figure the 
inquiries are said to be numerous. The reasons 
alleged for the advance are the prices of fuel, raw 
material, and wages, but the latter is scarcely a cause ; 
it is rather a result of other causes, for wages only go 
up after prices have been advanced under the slidin 
scale system. Unmarked bar makers have also adde 
another 103. per ton to the price of thin bars, making 
the price 8/. per ton. Galvanisers have been very 
busy, both on home account and for export. An 
attempt to fix a minimum price for sheets was not 
successful, There has been a brisk demand for steel, 
especially of late, by engineering firms and by railway 
companies. 





It appears that the conference between the tinplate 
manufacturers and representatives of the workmen 
has been so far successful that an arrangement has 
been made whereby terms have been agreed upon 
which will be operative up to the close of next year, 
1900, after which a basis of agreement will remain, 
subject to any modification which may arise mean- 
while. The general effect of the agreement is that 
the men will work at a reduction of 10 per cent. till 
the end of September. On the first Monday in Oc- 
tober the 1874 list will again come into force, and be 
in force for the ensuing fifteen months. One of the 
effects of the new arrangement is a uniform rate, 
equal in some cases to a rise of 134 per cent. in wages, 
varying from ls. to 5s. per week for between 3000 
and 4000 workmen. With peace there is a chance of 
prosperity. 

Concurrently with the amicable arrangement in the 
tinplate trade of South Wales comes the report of a 
disagreement in America, whereby all the tinplate 
works in the country have been closed, throwing out 
of employment some 50,000 workers. This occurred 
owing to the failure of the Chicago Conference to agree 
to a scale for regulating the rates of wages in the 
States. 





The Edinburgh master builders have settled the dis- 
pute with their joiners, having conceded the latter’s 
demands. The threatened lock-out in Glasgow has 
thereby been averted, the employers having withdrawn 
the lock-out notices. The dispute at Edinburgh, now 
happily at an end, had lasted for eleven weeks, work 
in some cases being at a standstill. 





The platelayers on the Caledonian Railway have 
declared their intention to strike unless the directors 
agree to increase their wages immediately to the 
extent of 3s. per week. It was decided, in case of 
refusal, to give in their notices. But it is hardly 
likely that action will be so suddenly taken. 





The Scotch Steel and Iron Workers’ Association 
have lodged a claim for an advance of 10 per cent. on 
the wages of the blast-furnacemen, a claim which the 
men declare is justified by the high price of pig iron 
in the Scottish districts. 


The proposal to abolish the averaging system in 
the Northumberland collieries, and to fix a minimum 
wage in lieu thereof, was defeated, only 92 pits voting 
for the abolition and 264 against. The old system is 
consequently unchanged, 





Sir William Lewis has, it is stated, resigned his 
position as member of the Coalowners’ Association and 
chairman of the joint Sliding Scale Committee, because, 
it is said, many pits continued working during the 
coal dispute, making piles of money, while others 
were idle and suffering grievous losses, and yet the 
former have been readmitted into the Association. 
Human nature is the same everywhere—with em- 
ployers and with workmen. 








INDIAN RAILWAY PROPERTY. 


THE past half-year was a somewhat more favourable 
pesiee in the history of Indian railways. The Bom- 

ay, Baroda, and Central India Railway, for instance, 
acquired a net revenue in the second half of last year 
of 316,200/., while the corresponding net revenue in 
the second half of 1897 was not more than 200,872. 
This great increase in net profits, coupled with the 
results attained in connection with the working of a 
large group of State lines, enabled the directors to 
recommend a dividend at the rate of 3/. 11s. per cent. 
per annum for the past half-year, as compared with 
2l. 7s. 6d. per cent. per annum twelve months since. 
It may be added that the return realised upon the 
share capital of the Bombay, Baroda, and Central 
India Railway for the whole of 1898 was 8/. 3s. 6d. 
per cent., as compared with 6/. 10s. per cent. in 
1897, and 7/. lls. per cent. in 1896. The locomo- 
tive expenses of the Bombay, Baroda, and Central 
India Railway in the second half of last year 
amounted to 23.94d. per train-mile run, as compared 
with 22.83d. per train-mile run in the corresponding 
period of 1897; the carriage and wagon expenses 
were 9.15d., as compared with 12.42d. The capital 
expended by the Bombay, Baroda, and Central India 
Railway upon new works and additional rolling 
stock in the second half of last year was 105,257/., 
viz., earthworks and ballasting, 11,262/.; fencing, 
194/.; iron bridges, 18,347/.; level crossings, 106J. ; 
masonry, bridges, and culverts, 1497/.; permanent 
way, 6315/.; stations and offices, 8536/. ; staff quarters, 
1580/. ; rolling stock, plant, and machinery, 54, 423/. ; and 
general charges, 2997/. The new rollingstock comprised 
12 engines and tenders for the Tapti Valley line, and 10 
— engines for the Godhra, Rutlam, and Magda line. 

he number of locomotives upon the system at the close 
of last year was 174, of which 141 were in running order. 
The Bombay, Baroda, and Central India Railway has 
a large goods traffic, and 4223 vehicles of various kinds 
for the conveyance of goods and minerals were owned 
by the company at the close of last year, of which 
4049 were inrunning order. The number of vehicles 
acquired by the company for use in the coaching de- 
partment at the close of last year was 476, of which 
436 were inrunning order. The number of miles runs 
by engines in the second half of last year was 1,304,767, 
the total locomotive expenses for the six months being 
110,858/. 

The Madras Railway experienced a considerable re- 
duction of revenue in the second half of last year in 
consequence of a rather serious outbreak of the bubonic 
plague in some districts accommodated by the com- 
pany’s lines. The number of third-class passengers in 
the first half of 1898 was only 3,554,862, as compared 
with 4,821,593 in the corresponding period of 1897, 
and the receipts under this head showed a falling off 
of no less than 38,8347. The whole revenue acquired 
by the Madras Railway in the second half of 1898 
was 466,193/., as compared with 520,277/. in the corre- 
sponding period of 1897, and 496,086/. in the corre- 
sponding period of 1896. The working expenses 
remained practically stationary, coming out at 
251,234/., as compared with 253,293/. The net income 
for the second half of last year accordingly stood at 
214,959/., as compared with 266,984/. he cost of 
maintenance in the second half of 1898 was 6988/. 
more than in the corresponding half of 1897 ; this was 
due to heavier renewals with 30-ft. rails, covering sand 
ballast with broken stones, &c. On the other hand, the 
expenses in the locomotive and carriage department in 
the second half of 1898 was 9173/. less than in the corre- 
sponding period of 1897. This was explained by a reduc- 
tion in repairs and renewals, and some saving also in 
running expenses and wages. The aggregate expendi- 
ture on capital account by the Madras Railway to the 
close of 1898 was 10,959,912/., while the net profit in 





viz., 41 passenger and mail engines, 40 mixed engines, 
69 goods engines, and 18 tank engines. The number 
of locomotives in running order at the close of last 
year was 134. The number of vehicles in the coach- 
ing department at the close of 1898 was 653, of which 
598 were in running order. The number of vehicles 
provided at the close of last year for the carriage of 
minerals and goods was 3180, of which 3080 were in 
running order. : 

There was a considerable rally in the Great Indian 
Peninsula Railway, taking 1898 as a whole, the re- 
ceipts of the year baving been 3,197,104/., as com- 
pared with 2,606,304/. in 1897, while the working 
expenses were 1,845,457/., as compared with 1,708,658/. 
The net revenue for 1898 accordingly expanded to 
1,351,647/., as compared with 897,646/. Phis gratifying 
result was due to the fact that the Great Indian Penin- 
sula Railway regained last year the grain traffic which it 
had lost through the famine difficulties of 1896 and 1897, 
while the movement of passengers was also not dis- 
turbed last year, as in 1897, by the ravages of the ter- 
rible bubonic plague. The increase in the number of 
passengers carried in the second half of 1898, as com- 
pared with the corresponding period of 1897, was 
164,291; this increase was attributable principally to 
the abolition of plague detention camps and the re- 
laxation of official restrictions on railway travelling. 
It is satisfactory to note that while the increase in the 
company’s revenue in the second half of last year, as 
compared with the corresponding period of 1897, was 
203,928/., or 17.48 per cent ; the increase in the work- 
ing expenses in the same period did not exceed 
26,876/., or 3.07 per cent. The locomotive expenses 
were actually less in the second half of last year than 
they were in the corresponding Epes of 1897, coming 
out at 323,966/., against 331,853/. The cost of main- 
tenance per railway mile in the second half of last year 
was 129/, 2s. 8d., against 125/. 11s. 1d. in the correspond- 
ing period of 1897. The Secretary of State for India in 
Council may at any time within six calendar months, 
after the expiration of the first fifty years of the term 
of the original contract entered into between the com- 
pany and the Anglo-Indian Government—that is, from 
August 17, 1899—give notice to the company of its 
intention to purchase the railway and works upon the 
terms specified in the contract. The directors have 
not so far received any official intimation of the course 
which the Anglo-Indian Government propose to take 
upon the subject. The capital expended by the Great 
Indian Peninsula Railway to the close of last year 
was 25,371,208/. The number of locomotives upon 
the system at the close of last year was 605, viz., 74 
Ghaut and mixed engines, 127 tender enger 
engines, 20 tank passenger engines, 362 tender goods 
engines, and 22 tank goods engines. The number of 
vehicles in use in the coaching department was 1786, 
and the number of trucks, &c., in use for the carriage 
of merchandise and minerals was 7863. Of the engines, 
470 were in actual running order, while the corre- 
sponding portion of the vehicles in use in the coaching 
department was 1625, and in the goods department 
7022. 





THE COST OF MAKING IRON AND STEEL 
IN THE UNITED STATES.* 
A Decade in Progress in Reducing Rates. 
By Cuartes Krrcuorr. 

Tue author stated he had been watching and recording 
rogress in technical and commercial branches of mining 
or more than 20 years. He had selected for the purpose 

of this address the largest industrial undertakings in the 
country for his data, and those considered to be in the 
van of progress. He also refuted the idea that Americans 
were wasteful of their resources at present, while ad- 
mitting this charge was true in many cases during the 
past. He then proceeded to show the cost of pig iron 
during ten years as follows: 


CoMPARATIVE STATEMENT OF Pic-IRoN Costs FOR THE YEARS 1889 To 1898, Boru INncLUsIvE, wiTH THE FicuRES 





or 1899 TAKEN as A UNIT Basis. 

















| | | | 
Coke Con- | | 
Product * : | | Average Net 
> , | sumption Limestone} Coke Labour Cost of Cost of Total : 
Yong. | ng Dey, per Ton Ore Cost. | Cost. | Cost. | Cost. | Arbitraries, | Sundries.| Cost. | Seiling | Average 
; ron. | | | . ‘ 

| | 

| percent. | percent. | percent. | percent. | percent. | percent. | percent. | percent. r cent. | per cent. r cent, 
1839 | . 100 100 | 100 100 =| 100 Peroo 100 100 Per00 100 perc 
1890 | 94.1 99.4 107.6 87.6 | 99.4 112.8 103.3 105.8 104.3 103 95.1 
1891 | 101 102.3 | 98.22 | 97.6 102.8 81.8 103 3 99 6 97.1 94.6 99.7 
1892 | 98.1 100.6 104.5 53.7 100.8 702 106.6 112.2 95.1 87.1 887 
1893 | 120.6 94.7 105.8 67.1 94.6 | 60.5 100 90.8 89.6 76.9 
1894 166.7 91.2 85.4 54.7 72.6 | 44.6 88.3 70.1 69.7 65 36.5 
1895 1557 91.2 76.6 81.2 | 74.5 | 65.3 95.6 471 69.8 64.9 35.7 
1896 164.4 191.2 78 41.6 | 70.6 50.9 127 42.1 67 64.6 50.8 
1897 184 3 84.1 78.4 24.5 64.8 50.2 116.6 37.4 63.2 59.5 37.5 
1898 167.7 91.2 79 | 40.3 64.1 51.9 113.3 33.4 63.4 61.2 47.9 























Notg.—Only 11 months included under 1898, January to 
office expense, taxes, and insurance. , 
boilers and pumps, all small tools and furnace supplies. 


the second half of the year was 214,959/., as already 


indicated. For the whole of 1898the Madras Railway | in which for convenience sa 


was enabled to give its ordinary stock a dividend of 
5} per cent. per annum. The number of locomotives 


November inclusive. 3 
Sundries cover sand, brass, and iron castings, coal to locomotives and engines and 


Arbitraries cover relining charge, general _ 


These figures have been oa on the next page, 
e the fluctuations in the 





upon the Madras Railway at the close of 198 was 168, | of Mining Engineers, New York Meeting. 


* Abstract of Presidential Address, American Institute 
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(See 


his series is particularly interesting because the cost of 
freights on assembling materials, ern | is the dominating 
factor in the production of pig iron in other sections, is 
relatively of little importance to the Southern producers. 
On that account the record shows strikingly, in the 


gf product have been started from the base line. 
‘ig. 1. 


| South credit for what has been accomplished need not be | 
| divided by the ironmaker with the carrier. 

| It will be observed that there was a pronounced fall, 

| notably in 1894, and that now in recent years the cost is | 
| only about 63 per cent. of what it was in 1889. As the 
| largest —_ item the coke cost is the most worthy of 
| study, and here we have the interesting observation that 


The lines of cost of ore and of limestone show some- 
what curious irregularities, which are due to the fact 
that the burden has changed. In the earlier years a 
large percentage of soft ores was used. Since these 
carried no lime, the cost for stone was consequently 
larger during that period. In the more recent years a 
much larger percentage of calcareous ores was charged s 
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_ | . _\_»| that practically the cost of limestone has been elimi 
/nated, since for prolonged periods no stone whatever 
| | enters into the burden. 

| | The labour cost has been cut down to about one-half, 
——. a | that and the minor items of cost, like ‘‘sundries,” being 





at 


absence of that modifying factor, what has been achieved 
n the direction of lowering costs through improved 


practice in the preparation of materials and in smelting. 
In other sections of the country the rapid decline in 
the cost and in the charges for the transportation of ore 
by land and on the lakes, and for the carriage of fuel, has 
been a very important item in the ccst account. 


In the 





largely affected by the output, whose growth is clearly 
: shown in the line starting from the base. The daily 
while the cost per ton of prcduct has been reduced to 64, output nearly doubled during the decade under review. 

per cent. of that of 1889, the consumption, so far as quan-| An additional line of very great interest may be re- 
tity comes into play, has undergone only a moderate reduc- | ferred to, and that is the one giving the fluctuations in 
tion—a fact which comes out clearly in the case of other | the selling price, and the line bearing on profits. The 
furnace returns. In the South ~ important progress has | former shows a greater decline than the cost line, so that 
been made in the preparation of the coal for coking, which | the profit was at all times less. The year 1893 carried 
has favourably affected cost in other directions, tco. it down so that it was only slightly above the zero line, 
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and altogether it shows the most extraordinary irregu- 
larities. ? CoMPARATIVE Cost FoR SPECIFIED ITEMS FOR INGOTS, BETWEEN 1891 AND 1898, BOTH INCLUSIVE. 
T am indebted to the manager of what is regarded as Base: 100 ror Eacu Item 1n 1891. 
the best handled cog ma oy «Pm natin’ Alleghanies | ——— sana aaa ats cea sat oe a Hig me — 
and north of Potomac for the following da upon . " 3. 
che work done in the year 1890, which, owing toa combina- 1891 1892. | 189; 1894. 1895. t 1896. 1897. | 1898.§ 
tion of circumstances — not general, was the most pe TEST EECA OTIS Bs pomerserticnes 
profitable year encountered. The annexed diagram Single Single | Single | Double | Double | Double | Double | Double 
furnishes 8 ready means of grasping the main points. Turn. Turn. Turn. Turn. Turn. Turn Turn. | Turn. 
(See Fig. *) Pig-Iron Costs, 1890 to 1898 Pig iron, less credit for scale | 
Comparative Statement of Pig-Iron Costs, 1890 to andcinder ..  .. —../ 100.0000 | 101.2589 | 86.4425 70.0326 67.9608 84.6220 78.0918 | 65.4183 
Inclusive, 1890 taken as a Unit Basis. Scrap, excluding that produced) 100.0000 84.1842 99.4787 62.6313 73.3790 72.4942 67.8865 52.5844 
Spiegel .. .. .. «| 100.0000 | 102.6397 | 90.0522 72.6357 63.1480 78.7662 72.4856 | 64.7598 
| | » |e » le lew | Limestone... ..| 100.0000 91.1398 | 69.9667 83.5275 77.9118 71.8810 | 97.1298 | _ 84.8170 
| 7 ° 3 ° g § | Fuel ms 100.0000 81.3459 68 9953 77.5838 73.8717 101.3897 93.5336 | 100.1628 
| alefls ik hee oe Steam .. .. .. _../ 100.0000 | 100.9680 | 97.8855 81.8299 80.5457 74.5425 | 75.3772 | 124.4628 
Ss ° g , P= ls nz General supplies, taxes, in-) | 
° = | 5 o | _ (sea surance, &c. .. ae --| 100.0000 85 0708 89.1656 77.4463 76.3872 61.3535 49.4063 | 59.6852 
| g po! S a Sis |ss z a 8! Moulds 100.0000 68.4488 72.1039 48.9880 54.1811 45.3329 67.9827 | 30.1931 
— fe Eng | & 4 12 is 3 es al Labour... as ; | 100.0000. 94.9360 | 86.4882 66.0190 70.0309 88.9315 84.3855 | 74.5680 
| § | & |Esle = |S | ME IB2E) 4; | Costperton .. :. <.| 100.0000 | 97.6029 | 89.0286 69.3871 68.3455 81.3022 75.8014 | 64.3981 
ley % 1 = s | £, | ss om a| = Product per turn ae a 100.0000 | 104.6933 | 97.2465 98.4726 105.3859 116.5679 115.0105 | 107.2259 
2° : = 2 | e | - iso » ' 
5 ~ Bus | Be ® om es j|°8ol] a —a etaies 
. om ae es KS) | a oo.5 | 
g 3 5 £8 | = 2 2 Fy sks 33 3 | > * September 15, 1893.—Reduction of 10 per cent. except for common labour. December 20, 1893.—General reduction of from 
b | A & |°o° 4 Fe a |< Oo | & 10 to 35 per cent. t July 1, 1895.—General increase in wages of 10 per cent. t April 1, 1897.—Readjustment of tonnage 
—_—|—— ; | | rates amounting to an average reduction of 12 per cent., common labour and wages being undisturbed. § Improved machinery, 
sii wan = “- Pos 100 |100 |100 |100 | 100 put in operation August 1, 1898, causing delay and decreased product during three months. 
97.2| 104 | 105.2 108.4] 90.1 101.5| 92.5 | 97.2 | 54.4 ‘ ‘ - 4 el ais : . ‘ 
aa 93.6 | 110.9 105.7 118:0| 851 1061| 866 | 951 | 23.9* reduction. The figures submitted, however, prove that | vidual lines the pro; in different items is more readily 
1893| 128.0 | 91.9 104.6 91.5] 78.0  81.5| 77.8 | 83.1 | 29.7 | the practice has achieved some very excellent results, | traced. Naturally the overwhelmingly large proportion in 
1894] 127.5 94.9 107.4 74.1) 66.1 83.1/ 67.3 | 72.4 | 249 | quite apart from economies due to lower cost of raw | the cost of the materials carries the total cost line close 
1895} 135.9 | 94.3 | 104.2 | ai Hrs 76.9 | 68.2 jog as materials at point of shipment, and decreased cost of | with it. Out of the whole cost, that of pig iron, scrap, 
pens or — og ed Bd Bod if pal rs assembling, through reduction in lake and inland freights. | spiegel, and limestone together amounted to the follow- 
1898| 163.3 97.0 103.7, 74.5| 6L1 70.6 | 62.2 | 65.8 | 33.9 | (See Fig. 3.) ._ | ing percentages of the whole in the different years, the 
| | | | Cost of Bessemer Ingots.—While, generally speaking, 





t Running eight 





*Running nine months, repairing, &c. 
months, repairing, &c. 

The plant was stopped for three months and four 
months respectively in 1892 and 1896 for repairs, which 
affected cost, notably in the latter year. Improvements 
and betterments are not included in the cost of the iron. 

It will be observed that the total cost of materials, 
wages, incidentals, and office expenses, has been quite 
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sharply reduced, in spite of the fact that the quantity of 
fuel eonsumed has undergone but little reduction during 
the past decade. The labour cost has been reduced nearly 
40 per cent. The output per day showed a sudden in- 
crease in 1893, and has ee very rapidly since that 
date. A third series of records is that dealing with the 
results of a large works in the Pittsburg district, which 
deals with ths iGtipwing items: 

1, The comparative cost of labour. . 

2. Total cost of making pig iron, exclusive of cost of 
ore, coke, and limestone, but including labour, materials 
for repairs, running expenses, fuel for steam, &c. 

3. Coke consumption per ton of pig iron. 











No. 1. A i. . ! No. 3. 
Year. 08! xciusive Coke 
Labour Cost. Pata a Consumption. 
r cent. er cent, r cent. 

1887 Per00 yi 100 P00 
1888 98 98 100 
1889 92 97 96 
1890 91 95 90 
1891 90 81 90 
1892 84 74 88 
1893 68 68 88 
1894 67 62 88 
1895 60 57 88 
1896 51 53 87 
1897 46 44 86 














This plant uses almost exclusively lake ores ; the cost of 
material has, of course, also undergone a very sharp 














information relative to costs of producing pig iron is 
quite frequently published, data bearing on the cost of 
converting pig into steel by the Bessemer process are not 
often available. One of the largest Eastern steel works 
has furnished the figures for the Table at the top of the 
page, the first showing the fluctuations in the cost of 
the principal items in producing ingots, using 1891 as the 
base year. (See Fig. 4.) 

The most striking facts are that a relatively con- 
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ComPaRATIVE Cost oF INGOTS BETWEEN 1891 AND 1898, BotH INCLUSIVE. 
Cost PER TON IN 1891. 








percentages of the other years being as stated : 

















| | 
| Moulds, Supplies 
Year. | Materials. —— Taxes, — "| Labour 
: ance, &&. 
per cent. | 
1891 87.91 1.91 4.54 5.63 
1892 89.17 | 1.65 3.70 5.47 
1893 88.68 1.58 4,26 6.47 
1894 88.02 | 2.16 4.46 5.37 
1895 87.55 | 2.09 4.58 5.78 
1896 88.80 2.27 3.86 6.16 
1897 88.12 2.28 3.33 6.28 
1898 88.87 3.09 | 3.52 6.53 





The participation in the cost of its different constitu- 
ents is shown in the Table at the bottom of the page. 

The accompanying diagram shows in a bi way how 
the materials, the labour, and the other items contribute 
to the cost. (See Fig. 5.) 

From a large steel works in the Pittsburg district 
comes the following statement showing how the cost of 
conversion has been reduced during the past decade : 


Cost of Conversion of Bessemer Ingots, Exclusive of 


Raw Material. 
Year. Per Cent. 
ae ic de os rr oe ae 100 
1888 os ar * 95 
1889 94 
1890 94 
1891 86 
1892 86 
1893 72 
1894 66 
1895 62 
1896 54 
1897 52 


The cost of conversion at this plant has, therefore, been 
nearly cut in twoin11 years. An effort has been made 
to obtain some data relating to the reduction in cost of 
the manufacture of open-hearth steel, but thus far with- 
out success. Few plants have been makers in this branch 
on —— scale for so long a period, and in the case of 
those who have the majority have swung partly or wholly 


Base: 100 ror Toran 























i 
1891. 1892. | 1893. * | 1894. 1895t. | 1896. | 1897}. | 1898§. 
—_— | ee ie —— 
Single Single Single Double | Double Double Double Double 
Turn. urn. Turn. Turn. | Turn. Turn. Turn. Turn. 
Pig iron, less credit for scale | 
and cinder ee = ° 63.5087 64.3082 | 54.8985 44.4768 43.1607 53.7423 49.5951 41.5463 
Scrap, excluding that produced| 11.9691 10.0701 | 11.9067 7.4964 8.7828 8.6769 8.1254 6.2879 
Spiegel .. os = --| 12.1947 12.5168 11.9816 8.8577 | 7.7007 9.6053 8.8394 7.8972 
Limestone. . -2404 -2191 . 1682 -2008 | 1873 -1716 +2835 -2039 
Fuel 1.6975 1.2995 1.1022 1,2304 | 1.1801 1.6197 1.4942 1.6001 
Steam aa Ar * cs 8115 3145 .3082 2549 | -2509 2322 -2848 .3877 
General supplies, taxes, in- 
surance, &. .. ea a 3 0403 2.5864 2.7109 2.3546 2.3224 1.5613 1.5021 1.8140 
Moulds 1.5020 1.0281 1.0830 7358 -8138 -6809 1,0211 4535 
Labour 5.6358 5.3504 4.8743 3.7207 3.9468 5.0120 4.7558 4.2025 
Cost per ton *s 100.0000 97.6929 89.0286 69.3371 | 68.8455 81.3022 75.8014 64,3931 
Product per turn 100.0000 104.6933 97.2165 98.4726 105.3859 116.5679 115.0105 107.2259 




















*September 15, 1893.—Reduction of 10 
to 35 per cent. t July ‘1, 1895.—Gene 


r cent. except for common labour. 
increase in wages of 10 
amounting to an average reduction of 12 per cent. in same, common labour and day wages undisturbed. 


December 20, 1893.—General reduction from 10 
t April 1, 1897.—Readjustment of tonnage rates, 
§ Improved machinery, 


r cent. 


put in operation August 1, 1898, causing delay and decreased product during three months, 


siderable saving has been effected in the consumption of | 
fuel, that the labour cost has been crowded down to less 
than one-half, and that the cost of converting the raw 
materials into pig has been lessened even more. 


The plotting produces a rather confused diagram, but | 
when the line of total cost is compared with the indi- | 


from acid to basic steel. In the case of puddling the diffi- 
culty has been even greater, since works which 10 years 
= produced large quantities of muck bar have either 
abandoned the manufacture altogether or are running so 
intermittently that no data of value are available for 
recent years. 
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Cost of Rolling Rods.—Probably in no branch of rolling- 
mill work has progress been so marked as in the making 
of wire rods, and that branch has been selected as an 
illustration. - William Garrett, of Cleveland, Ohio, has 
compiled the following record of the progressive develop- 
ment of the output per 24 hours and the cost of the con- 
version of the 4-in. billets into the wire rods. (See Fig. 6.) 


Cost of Rod Wire Rolling. 


; Product per Cost of 
Year. 24 Hours. _Rolling. 
1888 100 100.0 
1889 150 95.4 
1890 175 90.9 
1891 185 90.9 
1892 200 87.3 
1893 225 86.4 
1894 250 77.3 
1895 260 74.5 
1896 280 72.7 
1897 300 68.2 
1898 825 63.6 


In reality the period under review only displays par- 
tially the progress made in this branch since the intro- 
duction of the Garrett mill. 

Considerable as were the difficulties in obtaining data 
for comparison in the iron industry they were naturally 
very much greater in mining, because the disturbing 
factors are more numerous. Thus it was impossible for 
a large miner of coal and producer of coke to submit de- 
tailed data. In a general way, the development is indi- 
cated by the fact that, representing the cost of produc- 
tion of coke for the year 1887 by 100, the cost for the 
year 1897, figured in per cent. of the cost of 1887, was 
$7.3 per cent. The reductions in cost have been due to 
the following : 

1. Improved methods in wining, by which a larger 
percentage of coal is recovered. By concentrating the 
operations a reduced cost for haulage and maintenance 
of mine tracks is effected. 

2. Improvements in mechanical haulage appliances, like 
pneumatic haulage, the endless rope system and the tail- 
rope system. With the introduction and extension of 
these there has been coupled an improvement in the 
character of mine tracks by better grading, the use of 
heavier rails, the employment of larger ties, and of better 
equipment generally. This has resulted in increased 
loads, higher speeds, and consequently a larger output at 
reduced cost per ton for hauling, and has more than com- 
pensated for the increased length of haul due to the 
retreating of the mine workings from the pit mouth. 

3. Improvements due to taking advantage of gravity 
in hauling loaded and empty cars at the shafts, and to 
the _ uction of automatic dumping appliances on the 
tipple. 

: Improvements in mine drainage by judicious con- 
centration, by installing larger apy | appliances and 
by the substitution of compressed air for steam for the 
purpose of draining points in the mines remote from the 
power plant. 

5. The substitution of steam locomotives and endless 
gravity rope appliances for mule power for conveying the 
coal from the bins to the ovens and charging the latter. 

6. The increased output of the coke ovens by increasing 
their size and by more carefully and scientifically operat- 
ing them. 

A highly significant statement in connection with this 
interest is that while from 1887 to 1897 the cost fell from 
100 to 87.3, the earnings of labour increased from 100 in 
1887 to 112.5 in 1897. 

Cost of Lead Smelting.—What progress has been made 
in lead smelting and refining is well illustrated by the 
following series of figures from a Western plant : 


Money Cost Fuel Consump- 
Year. of Ore Smelted tion per Ton of 
and Refined. Ore Smelted. 
1887 100 00 
1888 98 97.5 
1889 97 97.1 
1890 95 96.4 
1891 93 95.2 
1892 91 92.9 
1893 88 92.6 
1894 85 91 
1895 79 85.6 
1896 74 79 
1897 65 71.2 


Parallel with this improvement has gone another move- 
ment which it is somewhat difficult to express, but 
which, nevertheless, is one of much significance, and 
that is the ability to smelt successfully charges lower 
in lead. It has varied more in accordance with the 
supply of lead ore at any particular plant than with its 
ability to smelt with more or less lead. Previous to 1890 
10 per cent. of lead was considered the minimum charge 
for satisfactory work. Since then, at the plant to which 
the data refer, charges as low as 6 per cent. have been 
used. 

The reduction in cost has been due to the introduction 
of labour-saving appliances, and to the fact that the 
use of larger smelting furnaces has required less attend- 
ance per ton of ore trea The notable reduction in 
the fuel consumption is partly due to the introduction 
of larger furnaces, and partly to improved and more 
intelligent methods of firing. These examples, I believe, 
illustrate how rapidly, in every branch, costs have been 
reduced during the —_ decade, and they naturally lead 
to the question whether we may hope to continue such a 
rate of progress. The first impulse is to reply in the 
negative, since it is admittedly more difficult to effect 

uctions after they have once cut down costs to 
a certain point. Speculation is useless, but hopes 
are being held out that may be closer to a realisation 
than many may be willing to admit. It is only neces- 
sary to point to the use of electric appliances in coal- 
mining, to the introduction into this country on a 


large scale of European by-product ovens, to the rapid 
developments lately of the slag cement industry, to the 
utilisation of the blast-furnace gases for power produc- 
tion, to the continuous open-hearth process, and to the 
latest improvements in rolling-mill work. 

Technical knowledge is ming more and more a 
common possession of all producing countries. The race 
is one in which one and then the other contestant is in 
the lead. The strain of competition is becoming more 
and more severe. That under such circumstances the 
mining engineer will not in the future crowd the records 
of the past it is difficult to believe. I sincerely hope that 
coming volumes of our ‘‘ Transactions ” will bear out that 
expectation. 





LAUNCHES AND TRIAL TRIPS. 

Ture London and Glasgow Shipbuilding and Engi- 
neering Caney: Limited, Govan, launched on the 
22nd ult. H.M.S. Thistle, practically ready for her 
steam trials. She is a sister pe to the Dwarf, built by 
the same company, and fully described on page 563 of 
our sixty-sixth volume. The Dwarf has since com- 
pleted most successfully her contract trials. 

The Prometheus, cruiser, temporarily in charge of 
Com. G. C. A. Marescaux, built and engined by Earle’s 
Shipbuilding Company, returned into Sheerness Harbour 
on Sunday evening, the 25th ult., from her 30 hours’ coal- 
consumption trial, which proved satisfactory. The 
details were reported as follow: Pressure of steam in 
boilers, 253.4 lb. ; air pressure, 0.39 in. ; vacuum—star- 
board 25.2 in., port 25.8 in. ; revolutions—starboard 176.5, 
port 177.9; indicated horse-power—starboard 1739, port 
1817.9, total 3556.9; speed, 17.5 knots; coal consumption, 
2.01 lb. perindicated horse-power per hour. The draught 
of water forward was 12 ft. 6 in., aft, 15 ft. 4in. The 
Prometheus also underwent a very successful eight 
hours’ natural-draught trial in the North Sea, returning 
to Sheerness. The steam in the boilers was 264.9 lb. ; 
air pressure, 0.87 in.; vacuum—starboard 25 in., port 
25.8 in.; revolutions—starboard 198.1, port 195.6; in- 
dicated horse-power—starboard 2548, port 2635.6, total 
5183.6 ; speed, 19.8 knots. 


The third-class cruiser Pioneer was floated out at 
Chatham Dockyard on Wednesday, the 28th ult., and, 
being practically finished, will go on her speed trials 
shortly. The following particulars have been officially 
supplied : 

Length between 





perpen- 


diculars.. 305 ft. 
Breadth extreme Bias 
Draught of water Forward, 12 ft. ; 
aft, 15 ft. 
Displacement = 2215 tons 
Engines .. Four-cylinder, inverted, 
vertical, triple-expansion 
Boilers ~ = ... Eight, Thornycroft type 
Indicated horse - power of 
engines . ek sss 7000 
Ss cm ay 20 knots 
Maker of engines Fairfield Company 
Coal stowage... ‘6 — 540 tons 
Complement of officers and 
men ... : hs 224 
Armament Eight 4-in. q.-f., eight 
3-pounder Hotchkiss, 


three .45 in. Maxims 
see 3-in. nickel steel 
. Amidships, two No. din 
thicknesses on flat 
and two No. 1 in. 
thicknesses on slopes ; 
at ends of ship, two 
No. } in. thicknesses 
on flat, and two No. 
% in. thicknesses on 


— 
First keelplate laid ... ec. 16, 1897 
Floating weight 1500 tons 


Messrs. Sir W. G. Armstrong, Whitworth, and Co., 
Elswick, launched on the 27th ult. the first-class battle- 
ship Hatsuse, built for the Japanese Navy. The Hatsuse 
is the largest warship ever built upon the Tyne, being 
400 ft. long, 76 ft. 6 in. broad, with a displacement of 
15,000 tons. Her engines of 14,500 indicated horse-power 
will give her a speed of 18 knots. Her armament con- 
sists of four 12-in. guns, twelve 6-in. guns, twenty 12- 
pounders, eight 3-pounders, four 44-in. guns, and five 
torpedo tubes. She will have a belt of armour along the 
water line from 4 in. to 9 in. thick. 


Armour, conning-tower 
Protective deck plating 








Messrs. Laird Brothers launched from their works at 
Birkenhead on the 27th ult. a torpedo-boat destroyer 
which they have built to the order of the Russian Govern- 
ment. he destroyer, which is similar to the many 
vessels of the same class built by Messrs. Laird for the 
Navy, was named the Som. 

_ There was launched from the shipbuilding and repair- 
ing works of the Blyth Shipbuilding Company, Limited, 
of Blyth, on Wednesday, June 28, a steel screw steamer 
built for Messrs. S ing, Marshall, and Co., of Sunder- 
land. The dimensions of this vessel are : Length, 282 ft.; 
breadth, 40 ft. 9in.; and a depth of 20 ft.6in. Triple- 
expansion engines will be oe and fitted by Messrs. 
MacColl and Pollock, of Sunderland. As the vessel left 
the ways she was named the Somerford. 





On spore woos bac steel screw steamer Nordpol, built b 





the Northumberland Shipbuilding Company, Limited, 


Howdon-on-Tyne, and owned by Messrs. Harloff and 
Bie, ee Norway, left the Tyne for her trials. The 
vessel, which is a very fine type of the modern cargo 
carrier, is noteworthy as being the largest steamer at 
present owned by the Norwegians, having a deadweight 
capacity of 6300 tons on a moderate draught of water. 
The principal dimensions are 352 ft. by 48 ft. beam, and 
a depth of 28 ft. 6in. She is built to the highest class at 
Lloyd’s, and also Norwegian Veritas. The water-ballast 
capacity of the steamer is very large, and a large number 
of steam winches and cargo-discharging appliances has been 
fitted throughout. Her propelling machinery has been 
constructed by Messrs. Thomas Richardson and Sons, 
Limited, Hartlepool, and consists of a set of engines with 
cylinders 24in., 38 in., and 60 in. by 45in. stroke, and is 
supplied with steam by two boilers. The trial was in 
every way satisfactory, a speed of over 11 knots being 
obtained, Captain Bie being present on behalf of the 
owners, whilst the builders were represented by Mr. 
Rowland Hodge, managing director of the company. 
During construction the vessel has been superintended by 
Mr. G. MacDonald, of Messrs. E. F. Wailes and Co., and 
also by Captain Steltz. After the trial trip the steamer 
sailed immediately for Newfoundland, after which she 
will load for the Kast. 








Russtan METALLURGICAL INDUSTRY.—The production 
of rolled steel and iron in Russia last year is returned at 
1,646,000 tons, as compared with 1,371,000 tons in 1897. 
The output of steel ingots last year was 1,460,000 tons, as 
compared with 1,180,000 tons. 





Tue Great NorTHERN AT LeEps.—The Great Northern 
Railway Company has opened a new goods station at 
South Accommodation Bridge, Hunslet. The station is 
conveniently situated for dealing with traffic for Hunslet, 
and the portion of Leeds east of Call-lane, Vicar-lane, 
and North-street. The station and sidings cover an 
extensive area, and they are fitted with all modern 
appliances for dealing with all descriptions of goods, 
mineral, and live-stock traffic. Ample warehouse accom- 
modation is also provided. 





ELEcTRICITY AT MANCHESTER.—The annual report of the 
electricity committee of the Manchester City Council, 
states that in the year ending March 31 last, there was 
an increase of 44 per cent. in the output of electricity 
from the works. The consumers now number 2570, being 
an increase of 515 during the year. The gross revenue 
amounted to 71,9417., and the working expenses to 
34,3507. The net profit was 17,188/., which was appro- 
priated by payment to the city fund in aid of rates of 
12,000/., and to the reserve fund 3188/., carrying forward 
20007. The total capital expenditure on the undertaking 
was 493,7167., and application has been made to the 
Local Government Board for authority to raise an 
additional 500,000. for extensions. 





THE INSTITUTION OF JUNIOR ENGINEERS.—The specia 
London District excursion of this Institution took place 
on Saturday, July 1, the destination being Hatfield. On 
arriving at Potter’s Bar by Great Northern Railway, the 
journey was completed by brakes, the drive be'ng along 
the historic road. At Hatfield House a deputation of the 
party was received by Lord Hugh Cecil, M.P., who 
kindly arranged for the members to see the Park, and to 
be shown over the house, &. On the estate are some 
interesting examples of the application of electric energy 
for pumping, farm purposes, &c, Mr. Basil H. Joy, the 
chairman of the Institution, expressed the acknowledg- 
ments of the party for these gratifying privileges. Visits 
are to aid in July to Messrs, Reest’s Engine 
Works, at Pimlico, and to the Shepherd’s Bush Electric 
Generating Station of the Central London Railway. The 
Summer Meeting, occupying a week, commences on 
August 11, when Portsmouth and Southampton are to be 
visited, the President this year being Sir William H. 
White, K.C.B., F.R.S., Director of Naval Construction 
and Assistant Controller of the Navy. 





Mr. H. Wottaston Biaxe.—Mr. Henry Wollaston 
Blake, F.R.S., died on June 27, at 8, Devonshire-place, 
W.., after six days’ illness, from pleuro-pneumonia. He 
was aged 84 years. Mr. Blake, who was the youngest 
son of the late Mr. William Blake, of Danesbury, Herts, 
and of 25, Portland-place, W., was educated at Eton and 
Trinity College, Cambridge, where he became a scholar 
and a high wrangler in 1837. By profession he was an 
engineer, and joined James Watt, of Soho, Birmingham, 
as partner in 1847. He was an original member of the 
Institution of Civil Engineers, of the Institution of 
Mechanical nm and of the British Association, 
being occasionally president of the mechanical section. 
He had been for 55 eg a Fellow of the Royal Society, 
and was elected to the Royal Societies Club in 1872. He 
was also elected in 1843 to the Smeatonian Club of 
mpeg and continued a member until hisdeath. Mr. 
Blake was for 46 years a director of the Bank of England, 
had been for nearly 50 years one of her Majesty’s lieu- 
tenants for the City of London, and was also director for 
many years of the Lenton and North Western, the Great 
Indian Peninsular, and Indian Midland Railways. He 
had the sole direction of and calculations for many en- 
gineering works carried out by him in many places all 
over the world. Mr. Blake was a Fellow of the Royal 
Geographical and Astronomical Societies, and always 
took the keenest interest in their proceedings. He was 
twice married, first, to Charlotte, daughter of Mr. John 
Walbanke Childers, of Cantley, Yorks, by whom he 
leaves two sons, and secondly, to Edith, darghter of the 
Rev. Prebendary Hawkshaw, of Weston-under-Penyard, 





Herefordshire.—The Times. 
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‘sENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComprteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883-1888, 

he number of views given in the Specification Drawings is stated 

a each rb j where none are mentioned, the Specification is 
not illustrated. : 

Where inventions are communicated from abroad, the Names, cc., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southam; Buildings, Chancery-lane, W.C., at 

the uniform pri of 8d . 

The date of the advertisement of the acceptance of a complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tty lete Speci, 


of & comp ification, 
ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow 


8 mentioned in the Act. 
ELECTRICAL APPARATUS. 


. N.J. Feeny, London. (Allgemeine Electricitits- 
Gesellschaft, Berlin, Germany.) Electrical Incandescence 
Lamps. (2 Figs.) March 20, 1899.—This invention relates to 
improvements in electric lamps with illuminating bodies or fila- 
ments composed of second-class conductors (electrolytes) and has 
for object to provide a lamp, and a socket furnished with an 
electromagnet which acts as an interrupter for the heating 
current. Referring to the accompanying drawings, which illus- 
trate a lampand its socket or base-piece : In the base is arranged 
an electromagnet with a spring armature, the deflection of which 
is limited by means of a set screw. The spring contact pins of 
the lamp base correspond with tubular openings. The base also 
carries the conducting wires running to the illuminating body 
and to the heating body, as well asa globe. Of the current con- 
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ducting wires or leads, one runs to the coil of the electromagnet, 
and its armature ; the other runs to the switch, and from thence to 
the contact f. When the lamp is put into the circuit, the current 
first runs through the armature to the contact set screw, and 
then over other contacts to the main conductor and to the 
heating body and rim, whence it returns. When the illuminat- 
ing body or filament has become a conductor in consequence of 
its being heated, the current passes through the coil of the 
electromagnet and through the common return wire, and the 
armature is then attracted and the heating current interrupted 
at the screw contact. The spring sliding contacts may be re- 
placed according to circumstances by other known contact 
=e such as those of the Edison class. (Accepted May 31, 


(15,346. J. I. Courtenay, London. (C. A. Faure, Paris, 
France.) Secondary Electric Batteries. [2 Figs.) July 
12, 1898.—This invention has for object to provide a secondary 
battery or electric accumulator plate or element, in which the 
active material is securely held in place. According to this in- 
vention the grid orsupport for the active material is made of two 
plates or side pieces parallel with each other and having portions 
struck therefrom so that they are severed from the plate except 
at one side so that the portions can be turned inwards, leaving 


f 


Fig.1. 
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openings for the exposure of the active material to the electro- 
lyte, the turned-in parts projecting inwards from the inner sides 
of each of the plates or side pieces so as to hold the active 
material firmly in position; the active material being placed 
between the two plates or side pieces and presenting a surface to 
the electrolyte at the perforations, whilst the —— of plate 
turned in are embedded in the active material. The plates or 
side pieces may be made separately and joined together or they 
may be formed in one piece and bent over so that one side piece 
lies parallel with the other. (Accepted May 31, 1899.) 


(6510. M. Clark, London. (Hartmann and Braun, 
Frankfort, Germany.) 

meter. [2 Figs.) 
differential 


erential Hot Wire Volt- 
March 25, 1899.—This invention relates to a 
hot wire voltmeter for measuring the difference of 


two electric tensions. Two fine wires are fixed by their ends 
and are connected from centre to centre by a flexible thread 
wound around the axle of an index, the thread being at right 
angles to the wires, and by its mechanical tension straining and 
ae them from the straight form as shown, clamping 
screws oe of adjustment whereby the mechanical tension 
of the wires and the position of the index may be regulated at 
will. As the elasticity of the wires is sufficient to impart to the 
index direct rotary motion when they are sufficiently deflected, 
the provision of a special actuating spring or weight is unneces- 
sary. By reason of their symmetry or identity of arrangement, 


° Fig.2. 9 
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the two wires when deflected or expanded to a certain degree 
retain the equality of mechanical tension imparted by the two 
adjusting screws. If, however, for example, the heat of one wire 
as compared with that of another increases in consequence of a 
greater difference of potential at its ends, the mechanical tension 
of the cooler wire will be greater, and will cause the index spindle 
to be rotated. The index moves over a scale by which the diffe- 
rence between the electric tensions may be directly read off. In 
order to increase the sensitiveness of the apparatus, a compound 
arrangement may be adopted wherein to each hot wire a shorter 
wire is attached at right angles, each short wire being made 
fast to a fixed point, and the two wires being strained and 
deflected by a thread operating the index as hefore. (Accepted 
May 24, 1899.) 


GUNS AND EXPLOSIVES. 


7602. M. C. Lisle and F. A. Symonds, Grand 
Rapids, U.S.A. Projectiles. [7 Figs.] April 11, 1899.— 
This invention relates to improvements in projectiles for arms 
using high explosives, and its object is to provide the projectile 
with a jacket ere rage & firm to engage the lands of the gun and 
to be guided thereby, while not becoming detached from the pro- 
jectile or interfering with its accuracy ; and that will properly 
lubricate and clean the gun for the avoidance of cutting and 
heating. Itis stated to be well known that a leaden or soft metal 
projectile, while having certain advantages over those of hard 
metal, has less penetrative power on account of the spreading 
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and lateral distortion which it undergoes when it strikes an ob- 
ject. According to this invention, a cord is wound closely 
around the body of such a soft metal projectile and secured at 
its ends thereto. It is stated that such a jacket prevents fouling 
of the gun, serves as a vehicle for lubricant, and also effectively 
prevents lateral expansion of the projectiles. The cord with which 
the projectile is oe is composed of a wire core wound with 
cotton fibre, so that in this way the cotton threads run in a direc- 
tion in which they are not readily cut by the lands of the barrel. 
ag devices for securing the ends of the cord are provided. 
The finished projectiles are treated with a lubricant suitable for 
the barrel of the weapon from which they are to be fired. (Ac- 
cepted May 31, 1899.) 


13,147. Armstrong, Whitworth, and Co., Limited, 
Sir Andrew Noble, and C. H. Murray, Newcastle- 
on- e. Lo Heavy Guns. (6 Figs.) June 11, 
1898.—This invention relates to the loading of heavy guns at 
various angles of elevation or depression. The ammunition hoist- 
ing mechanism is mounted on the slide A. Arrangements are de- 
scribed by which the hoisting apparatus jis so actuated that the 
full lift is always given to raise the hoist into position at the 
breech, and when these are used means are provided for takin 
up the slack of the hoisting rope if the gun should be elevat 














during the time that the cage is resting on the floor. The slack 
of the hoisting rope may be taken up by a wheel or drum revolved 
by the spring of the safety grip gear. To overcome the tendency 
of the chain rammer to get out of line or to double up instead of 
ramming, a stout wire rope is threaded through holes in each 
limb, and is secured to the end links with sufficient slack only to 
allow of the rammer bending at that part where it passes over the 
driving sheave. Other devices and modifications are described. 
(Accepted May 31, 1899.) 


HYDRAULIC MACHINERY. 
12,849. J. B jornated and Easton, Anderson and 





Goolden, Hydraulic Valve. [4 
8, 1898.—This invention relates to valves for hydraulic apparatus, 


which said valves are used for controlling the e of the liquid 
under pressure to and from the  ingrag « and has for objects to 
provide a valve which is not liable to blow off its working face, 
and which will not let down the lift or other apparatus in case of 
failure of the supply of water by reason of a fracture of the supply - 
main or from other causes, and to prevent the edges of the pack- 
ings of cup leather being turned or rolled back so as to catch on 
the edges of the openings in the valve casing, and also to preduce 
a gradual starting and stopping of the pe he ge ——— by 
providing for the gradual opening and closing of the passages 
controlled by the valve. The valve casing is made in one piece 
provided with short flanged or screwed branches respectively in 
communication with the source of liquid under pressure, with the 
hydraulic cylinder and with the exhaust. The valve reciprocates 
longitudinally in the casing and is made of metallic pieces 
mounted upon the valve spindle and confining the packings or 


cup leathers between them, all being secured by a nut at one end 
pressing the parts together and confining them between itself and 
The packings or 


an abutment at the other end of the spindle. 
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cup leathers have their outer lips forced inwards and supported by 
metallic parts of the valve, so that they cannot catch against the 
edges of the ports when passing over them, holes being made in 
the said parts of the valve to enable the liquid under pressure to 
gain access to the inside of the cup leathers so as to force them 
outwards against the inner face of the valve casing. When’ the) 
— leathers the ports in the valve casing they are practi- 
cally in equilibrium as the pressure inside and outside the said 
leathers is the same, or nearly so, and no great rush of liquid can 
take place, as the metallic edges of the valve have already 
cut off the greater part thereof. To prevent sudden opening and 
closing of the ports, taper grooves are made in the parts of the 
valve which pass over the ports in the casing. The valve may 
be reciprocated through the end of the casing, and may be drawn 
out for examination when the liquid is cut off without breaking 
the joints or disturbing the packing, and the p menage: in the 
valve may be inspected without removing them from their posi- 
tions in the said valve. Various forms of valve are described and 
illustrated. (Accepted May 31, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


13,858. S. Holland, Manchester. Wood-Moulding 
Machine Guard. [4 Figs.) June 22, 1898.—This invention 
relates to a guard for circular wood-moulding machines for pre- 
venting accidents to workmen, the object being to provide a 









































guard which can be readily adjusted to the work in hand. The 
guard is in plan somewhat semicircular in shape so as to partly 
surround the revolving cutter head, and in elevation is sufficiently 
deep to afford protection to the hands of the workman, and at, 
one side it has a projecting lug or ear, by means of which it may 
be bolted to a knee or angle bracket, the upper arm of which is 
slotted to allow of its being adjusted to suit the size of the timber 
being passed under it in contact with the cutters. The other arm 
of the bracket is also slotted and adjustably secured to the table 
of the moulding machine. When the guard is in position the 
workman operates the machine in the usual way, but should the 
revolving cutters cause the wood to be jerked back, as it is 
stated is frequently the case, his hand is brought into contact 
io) guard and not with the cutters. (Accepted May 31, 


16,429. G. Rowhbottom, Charlesworth, Derby. 
Driving-Rope Fastener. [4 Figs.] fy 28, 1898.—This 
invention provides for a metallic appliance the form of a 
shackle, one half of which can be attached to each end of a ro} 

used for transmitting Bis | which the said rope can be 
readily coupled up and adjusted to any desired tension. Each 
half of the shackle is made with an eye or loop through which 
the strands of the rope are and to which they are secured. 
One half of the shackle is provided at the meeting end with a 
central pin or stud, and the other half is made with a projecting 
socket of such diameter internally as to allow of a circular nut 
being screwed on to the end of the said pin or stud, and the out- 


side of the said projecting socket is chased with a left-hand screw 
thread. box nut (also with a left-hand screw thread) is screwed 
on to this socket, the hole in the outer end of the nut being 
fitted to the central pin or stud on the other half of the shackle 

and into the said nut is dropped the second half of the toothed 
clutch which is also fitted loose on the pin, but is prevented from 
turning. When the two halves of the shackle are connected 


together by the box nut, the tendency of the by & to untwist 
keeps the nut tight, and the tension of the rope keeps the two 








Fig.2. 
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Figs.) June | 


faces of the toothed clutch in gear; but should the rope become 
too slack, the half shackle provided with the central pin must be 
turned round so as to twist the rope tighter and so causes it to 
become shorter and take up the slack. (Accepted May 24, 1899.) 
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PUMPS. 


13,770. F. W. Goldby, London. (UL. Porteu, Rennes, 
and T. Cambier, Lille, France.) Oil Motor Fire Engine. 
{2 Figs.] June 21, 1898.—This invention relates to the general 
arrangement and combination of parts in a motor vehicle pro- 
vided with water-pumping apparatus suitable for fire-extinguish- 
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ing purposes. When used for locomotion, the motor is operated 
from the driving platform, but when employed as a pump, it is 
controlled from the rear. The engine illustrated is of 20 horse- 
power. The seat platform is so arranged that it may be mounted 
readily by the firemen when the vehicle is in motion. (Accepted 
May 31, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


13,913. O.M.Row,Manchester. Connecting Tubes 
to Plates. (3 Figs.) June 23, 1898.—This invention has rela- 
tion to the attaching of tubes to the tube-plates of feed-water 
heaters and similar appliances. Such tubes have heretofore 
been connected to the tube-plate by expanding them into the 
same, or by brazing a preparation on the end of each tube, into 
which a nipple has been screwed, the said nipple being 
through the tube-plate, and secured on the opposite side of it by 
anut. According to this invention a bush or plug of a size about 
equal to the internal diameter of the copper tube to be con- 
nected is provided, and into it is screwed a copper nipple. The 
bush is driven into the tube for a short distance, and a groove is 


Fig.1. 
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hen rolled behind the said bush to prevent its moving inwards, 

and finally the projecting end of the tube is rolled over the end 
of the bush. In such way the bush with its nipple projecting 
out of the tube end is firmly secured in the tube with an exten- 
sion of the copper tube surface spread over the outer end of the 
bush ; in fixing the tube, the nipple of the bush is passed through 
the hole in the tube-plate and secured by a nut on the opposite 
side. The resulting effect is that the metal of the tube, and, 
consequently, the tube itself, is nipped between the bush and the 
tube-plate, and it is stated that an effective joint is so maintained, 
the soft metal of the tube being in most cases sufficient to form 
a joint without packing material. Modified forms of the joint 
are shown in Figs. 2 and 3. Patent 15,192, 1891, is refe:red to. 
(Accepted May 31, 1899.) 


5910. J. J. Royle, Manchester, and J. Glover, 
Urmiston, Lancs. Gauge Glass Guard. [5 Figs.) 
March 18, 1899.—This invention relates to a construction of a pro- 
tector or guard for use on water-gauge fittings on steam boilers, 
and consists ofa frame for holding one or more pieces of thick 
glass, so that in case the gauge glass bursts the water and débris 





























are prevented from flying about to the danger of the boiler 
attendants. The upper end piece is shaped to surround the pack- 
ing gland nut (or a projection thereon) of the upper part of the 
gauge, and the lower end piece is shaped to surround and rest 
upon the lower cap of the water gauge. These end pieces are 
held apart by corner pieces riveted in position. The upper end 





piece is pierced with ways or passages through which pieces of 
thick plate-glass can be inserted, and these pieces of glass are of a 
length to extend to the bottom end pieces, where they rest upon 
a cushion of flexible material, and are finally secured in = 
by a closing plate fixed by screws upon it. A cushion of elastic 
material also lies between the top ends of the glasses and the said 
plate to insure a yielding abut t. It is y to remove 
the top plate to enable the protective glasses to be slid into and 
out of position. The absence of contact with metallic objects is 
stated to insure that the glasses more effectually withstand 
the impact of the débris resulting from the bursting of a gauge 
lass. The door may be enamelled with black and white diagonal 
nds as shown in Fig. 5, as they have a peculiarly different ap- 
pearance when viewed through the substance of the gauge glass 
alone to that which they have when viewed through the substance 
of the gauge glass and the water contained therein. (Accepted 
May 31, 1899.) 


27,535. R. A. Steen, Bootle, Lancs. Packing 
Piston-Rods. [4 Figs.) December 30, 1898.—This invention 
relates to a form of packing and apparatus for use with the same, 
the whole beiog specially _—_ as a packing device for 
steam engine piston-rods. e packing is made conical and 


























hollow, and is held and compressed by the means illustrated. 
C is an auxiliary conically bored bush which is placed in the 
stuffing-box, and is made integral with the main bush as shown 
in Fig. 1, or separate therefrom as shown in Figs. 3 and 4. 
Instead of using this bush, the stuffing-box may be bored out 
conical as shown in Fig. 2. (Accepted May 31, 1899.) 


22,229, A. Dobson, Belfast. Steam-Engine Pistons. 
[2 Figs.] October 22, 1898.—This invention relates to the con- 
struction and arrangement of the piston block and rings in steam 
and other engines. It consists in forming the piston block with 
a solid flange on each side, on which is placed a packing ring 
made steam-tight on the contiguous or working face of such solid 
flange, and held against it by a wave spring pressed and adjusted 











by means of a junk ring or piston cover adapted to the pressure 
of the steam on the steam-tight face of the piston flange. The 
steam is admitted through holes in the junk ring or piston cover, 
or it is allowed to act on the packing rings directly. Where the 
solid flange is formed upon the piston block a second junk rin 
or piston cover is employed to enable a wave spring to be plac 
at each side of the flange. (Accepted May 31, 1899.) 


VEHICLES. 


12,471. L. Coudat, St. Nande, France. Electric 
Motor Vehicles. June 3, 1898.—This invention provides a 
combination of the Heilmann locomotive classin which is employed 
a complete electric generating plant worked continuously in 
combination with a storage battery and electromotive appa- 
ratus used in the direct propulsion of the vehicle. The inventor 

urposes to use such a combination on a tram or road motor car. 
Ko special form of apparatus is described. There is one claim as 
follows: An electrically propelled motor car comprising a motor 
or motors operating at a uniform speed and actuating a generat- 
ing dynamo, and storage batteries charged thereby, and a motor 
or motors driven from the batteries, the operation of the motor 
driving, the generating dynamo being constant whether the 
motion of the car be continuous or intermittent, substantially as 
described. (Accepted May 31, 1899.) 

7. W. Lloyd Wise, London. (Actien-Gesellschaft 
¥ Biectrie Brak 


Elektricitatswerke, Niedersedlitz, Germany.) ; es. 
{1 Fig.] March 23, 1£99.—Electric tramway trailers that are 
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drawn by motor vehicles do not always carry attendants, and it 
is therefore important that they should, when intended for use in 
hilly districts, be provided with brakes that will stop them auto. 





matically if the connection be broken between them and their 
motor vehicles. This invention has for object the provision of 
such an emergency brake that is adapted also for ordinary use 
the same brake bands or blocks being employed in each case. 
With a brake according to this invention, ordinary braking can 
be effected either mechanically by a person on the trailer, or 
electrically from the motor vehicle, or in both ways; the emer- 
gency brake also coming automatically into action on the sepa- 
ration of the trailer from the motor vehicle. The brake bands 
of each pair of wheels are attached to two three-armed levers 
which are mounted on shafts supported on the truck of the 
vehicle and which apply the brake bands by moving in the 
directions indicated by the arrows in the drawing. The lever 
can be operated either by means of a chain attached to the 
shaft of the brake handle or by attracting an iron core into a 
magnetic coil, or in both ways. The coil is conveniently excited 
by the current of the motor when running as a generator. The 
lever } is arranged so that it is acted upon simultaneously with 
the cutting out and braking of the motor vehicle, so that the 
trailer is braked at the proper time. In emergency the brake 
is brought into action by means of springs acting upon the levers 
c, the springs being normally held out of action by electric cur- 
—_ ‘ee through a solenoid or magnet. (Accepted May 31, 


MISCELLANEOUS. 


1670. L. B. White, New York City. U.S.A. Carbon 
Dioxide Motors. (9 Figs.] January 24, 1899.—This inven- 
tion provides a three-cylinder engine of special design for use 
with liquid carbon dioxide or other expansible fluid at high pres- 
sure. Special devices are provided for reversing the direction of 























motion and for varying its cut-off. Fig. 2 of the drawings shows 
the similarity of the piston and cylinder arrangements to the pre- 
viously described motors of the same inventor. The apparatus is 
described in detail, and there are twenty combination claims. 
(Accepted May 24, 1899.) 


10,518. A. F. P. Ha Kechelberg, Brussels, 
Belgium. Coal Weighing and Sacking. (2 Figs.] 
May 7, 1898.—This invention relates to the design and construc- 
tion of a machine by means of which desired quantities of coal, 
coke, or analogous material can be weighed and filled into sacks. 
The outside frame of the machine is preferably constructed of 
light angle-iron, and attached to this and swinging within it, is a 
basket or skip capable of containing the required weight of coals 
to be filled into each sack. Underneath the basket and attached 
to the sides of the frame is a cross plate or box containing a sole- 

late and weight lever, having an adjustable balance weight to 
indicate when the required weight of coal is in the basket, on the 
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upper part of which is a sheet-iron shoot or spout, the whole 
swinging within the frame on hinges to allow of tipping the same. 
Whilst the basket is being filled it rests on the soleplate of the 
weigh lever, the balance weight indicating as soon as the basket 
contains the required quan’ ty of coal. At the opposite end of 
the frame and under where the mouth of the shoot reaches in 
tipping, are pointed projections or other means for the purpose 
of holding the mouth of the sack open and in position for being 
filled. The position of the basket while being filled is arrap ed to 
be as near the ground as possible for the purpose of saving labour ; 
but it isso placed that its centre of gravity is situated so as to 
insure as nearly as possible a perfect equilibrium for the purpose 
of reducing the labour required to tip the coals into the sacks. 
(Accepted ‘Way 24, 1899.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United Btates of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the »ffices of ENGINBERING, 35 and 36, Bedford- 
street, Strand. 
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THE WATERWAYS OF RUSSIA.* 
By C. H. MoseRty, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 729, vol. lavii.) 

The Dnieper-Boug Route (see Fig. 48) is the last 
of the three lines of water communication between 


the Black Sea and the Baltic : 
Miles. 


e mouth of the Pina, like the Oginski 


It se up the Dnieper and Pripet to 
t 
ro 


ute, for ... eaalei beeen ss 
Then it goes up the River Pina for _ 
Then along the Dnieper-Boug connecting 
canal over the summit level to the 
River Moukhovets for ... ‘ ie, 





between the Rivers Pina and Moukhovets. But 
though the water supply was abundant, this did not 
form a very useful waterway, and being much 
neglected, it became impracticable early in this 
century. In 1837 its reconstruction was under- 
taken, and was completed in 1843. The available 
water supply being very ample, it was not con- 
sidered nece to go to the expense of construct- 
ing lecks, and Poirée needle weirs were adopted 
instead, raising the water level 40 in. to 60 in. 
The summit level of the canal extends from weir 
No. 8 to weir No. 9, and is fed by two aqueducts ; 
the Orekhov aqueduct, 20 miles long, coming from 
the Orekhov, and neighbouring lakes, and the 


results ina great hindrance to navigation. Craft 
and rafts pass through as soon as the weir has been 
opened, without waiting till the water level below 
the weir is the same as above it. In summer barges 
move in caravans of twenty or more craft each. 
The mode of propulsion is either by sails, steam, 
or horse towing. On the canal part of the route 
horse towing only is used. 

The navigation against stream through such weirs 
is very troublesome, and since the opening of rail- 
ways the navigation of barges has greatly dimi- 
nished, and ceased altogether against stream. The 
traffic on this route mainly consists of float- 
ing down rafts of timber, and this has steadily 
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Then down the River Moukhovets to Biélosersk aqueduct, 13 miles long, coming from increased ; during the last twenty years it has been 
“on ——. Boug for ee = 55 the Biéloé and neighbouring lakes, and from the|doubled. In 1894 as many as 15,000 rafts were 
Vistule ine. e Western Boug to the 239 upper part of the River Pripet. From the summit floated down. 
And finally down the Vistula to the level the canal descends through four weirs, the; The Western Boug is descended for 232 miles to 
Baltic at Dantzig for xk Tak oH 254 last being at Pinsk. On the other side the canal | its confluence with the Vistula, about 20 miles below 
— descends through weirs to the River Moukhovets, | Warsaw. Its navigation is much better than that 
= length rd the route from the Black on which there are eleven more weirs; finally, | of the previous part of the route, and does not call 
Sea to the Baltic is » ve oe 1600 there is one more weir on the River Boug, just| for special notice. 


Or only about 50 miles longer than either of the 
other routes ; and the distance from the Dnieper 
to the Vistula is 701 miles, whilst the canalised 
portion from the town of Pinsk to the Western 
Boug, at Brest-Litovski, is 134 miles long. This 
canalised portion is illustrated by the accompany- 
ing plan and longitudinal section. This route was 
formed by the Polish Government under their last 
King Stanislaus Augustus, at the end of last cen- 
tury, by making a.canal without locks or weirs 


* The previous articles will be found in our issues of 


January 13, page 37; January 27, 
e 170; March 3, page 367 ; 


ce 19, page 638 ; June 9, page 727. 





99; February 10, 
March 24, page 371; 





below the mouth of the Moukhovets at the town of 
Brest-Litovski. Thus the total number of weirs is 
22, all of which have one opening 49 ft. wide, 
except the one in the Boug, which has two openings, 
one 63 ft. and the other 280 ft. wide, with a pier 
between them. The height of the weirs is 8 ft. 9 in., 
and the water is held up by them to a maximum 
depth of 7 ft. They are placed 3} to 10 miles 
apart, with the object of insuring a depth of 
water at the lower weir of 3 ft. 6 in.—suflicient 
for navigation by river craft at the lowest water. 
But as the distance between the weirs has not 
always been properly adjusted to the fall, there is 








not sufficient water in many places, which frequently | 


The River Vistula is the last link of this route, 
It takes its rise on the northern slope of the 
Carpathian Mountains, 3700 ft. above the sea. 
The upper 134 miles are in ‘Austria. About 
20 miles below Cracow the left bank enters 
Poland, and for the next 117 miles the river forms 
the frontier between Austria and Russia; for the 
next 260 miles it flows through Russia, Warsaw 
being 140 miles below the Austrian, and 120 miles 
above the Prussian frontier. The last 154 miles 
are in Prussia. Its total length from the source 
to the mouth at Dantzic is 665 miles. It is 
navigable for steamers for 490 miles from the 
mouth ; barges can go about 50 miles higher, and 
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it is available for floating timber for some distance 
further. 

In the mountains the fall of the river is very 
great—about 50 ft. per mile—and the fall of the 
tributaries there is about 274 ft. per mile. All the 
principal tributaries are on the right side, and rise 
in the Carpathian mountains. The only one of any 
importance as a waterway is the Western Boug, 
which hasalready been mentioned. After it leaves 
the mountains the bed of the river is principally 
sandy, and for the greater part of its course it has 
low banks, easily washed away by the current. 
Hence there are numerous shifting sands, silting 
up the channel and making it very tortuous and 
changeable. Some of the shallows get overgrown 
by self-sown willows, and form islands, which cut 
up the stream into branches. The sources of the 
Vistula and its principal tributaries being all at a 
considerable elevation, and so far to the south of its 
mouth, give the river peculiar and exceptional 
characteristics. The strong current of the mountain 
streams, caused by their great fall, retards their 
freezing very much in the autumn, and causes them 
to break up early and suddenly in the spring—and 
not unfrequently, at least once during the winter. 
The effect of great masses of ice being thus sud- 
denly carried down the river is, sometimes, to 
break up and move the ice all along the river, even 
in severe frost ; thus, in 1878, the ice broke up at 
Sandemir (about 120 miles below Cracow) in 
20 deg. R. of frost, and in 1888 it broke up at 
Warsaw in 18 deg. R. of frost. At other times, 
when the ice does not move away, an ice jam is 
formed, and the stream, charged with the ice from 
above, is turned to one side, causing a disastrous 
inundation. 

There are three or four floods every year. The 
spring flood, due to the melting of snow and ice in 
the upper parts of the river, is called the Cracow 
flood. It inundates the winter-sown fields and 
those which are not yet sown, and fertilises them 
with a deposit of river mud, as in the case of the 
Nile. Unfortunately, this beneficial effect of the 
spring flood is too often overbalanced by the result 
of an ice jam, which deflects the current over the 
fields, washing them away and depositing a 
quantity of coarse sand on them. Of the other 
floods, one occurs in June and the other in Sept- 
ember; both these floods are, generally, very 
disastrous for the farmers. The maximum varia- 
tion in the level of the water due to the floods is 
21 ft. Besides these floods there are numerous 
freshets during the summer, caused by heavy rain 
in the mountains. 

At summer low-water level the flow of the river 
where it enters Russia altogether is 7000 cubic feet 
per second. 

The great losses caused by these inundations 
caused landowners to throw up dams or embank- 
ments to protect their land as early as the end of 
the fourteenth century. But this was, of course, 
done very irregularly and without sufficient know- 
ledge ; thus the land is now covered with a network 
of these dams, which often do more harm than 
good. At last, in 1864, Austria and Russia 
appointed an international commission, who elabo- 
rated a scheme for regulating the river and im- 
proving its navigation. Austria commenced har 
part of the work at once, and continued it to a 
satisfactory termination. But Russia only com- 
menced her part in 1869, and then proceeded in a 
half-hearted way only. For 20 miles below Cracow, 
where the river flows altogether through Austrian 
territory, it is maintained in a very satisfactory 
condition, and may be considered as a model for 
the rest of the river; but hitherto hardly anything 
has been done by Russia on her part of the river, 
except for some 7 miles above Warsaw, where 
eonsiderable works have been executed since 1885, 
and where the river is now ‘n a satisfactory condi- 
tion. 

One great want on such a siver is safe wintering 
places. Of these there are only four on the 260 
miles of the river in Russian territory—and these 
are not available for private owners of vessels, who, 
therefore, have no safe wintering places to use. 
The navigation lasts from the middle of March to 
the middle of November. Vessels cannot navigate 
the Russian part of the Vistula in summer with 
more than 3 ft. to 5 ft. draught of water, especially 
above Warsaw. Below Warsaw the condition of 


the river improves, and is much better in the lower 
reaches. 

In the official register of Russian steamers navi- 
gating the Vistula for 1893, there are only 23 





steamers, the greatest load draught of which is re- 
turned as 3 ft. 

The traffic does not appear to increase much, 
which is, probably, due largely to the unsatisfactory 
condition of the river. Often a whole caravan of 
vessels is stopped by a shallow right across the 
stream, and has to work its way over it as best it 
can. Fortunately the frequent freshets, already men- 
tioned, often come to the assistance of the vessels. 

The following is taken from the traffic returns for 
the ten years 1884 to 1893 across the Prussian 
frontier, along the Vistula. 

Import.—500 loaded vessels, carrying 31,450 tons 
of cargo, and 834 empty vessels. 

Export.—1217 loaded vessels, carrying 64,630 
tons of cargo, and 218 empty vessels, besides 1436 
Russian rafts of timber and 307 rafts in transit. 

The number of steamers which arrived at War- 
saw from below in 1893 was 868, and the number 
which left Warsaw down-stream was 855. 

The Avgustov Route forms a connecting link 
between the Vistulaand the Nieman. The canalised 
portion between the rivers Nieman and Bobr is 
illustrated by the plan and longitudinal section; 
Fig. 49 on page 33, 

Starting from the Nieman the route goes by a 
canal 44 miles long, with one lock on it, which cuts 
off the lower winding portion of the river Goncha ; 
then 15 miles up this river, rising through six 
locks ; then for 9 miles by a succession of small 
lakes connected by short canals, through four locks 
to the summit level connecting canal 7 miles in 
length ; then it descends for 8 miles by two locks 
along several lakes to the town of Avgustov, on 
lake Netsko, from which the Avgustov canal, 20 
long, descends by five locks to the river Bobr, a 
tributary of the Narev, which falls into the Wes- 
tern Boug, about 30 miles above its confluence 
with the Vistula. The route is fed partly by the 
lakes through which it passes, but mainly by lake 
Serv at the summit level, and by lake Siino, from 
which a short cut with a weir andsluice in it admits 
its water to the canal below the town of Avgustov. 

The fall from the summit level to the Bobr is 
50 ft., and to the Nieman 133 ft. There are alto- 
gether 18 masonry locks, 156 ft. long by 21 ft. 
broad ; one of these, No. 9, has two steps or 
chambers, and another, No. 18, at the Nieman 
end, is in three steps. Originally, all the weirs were 
made of timber, but they have gradually been re- 
built in masonry, as they required renewing. The 
width of the canals is 37} ft. on bottom, and depth 
of water 4? ft. The route was constructed from 
1825 to 1837. The barges navigating it are 140 ft. 
long and 16 ft. to 17 ft. broad, with a load draught 
of 4 ft. ; they are well and substantially built. 

Before the railways were built, 400 barges passed 
this route annually ; this number has now fallen 
to below 50. But the timber traffic has gradually 
increased, and had nearly trebled in the 10 years 
ending 1894. 

(To be continued.) 





DREDGING FOR GOLD.* 


By Caprain C. C. Loneripcr, M.F.I.M.E., 
M.I. Mecu. E., &c. 
(Continued from page 844, vol. lxvii.) 

12. The Quantity of Water Required for Washing 
and Gold-Recovering.—On most bucket and grab 
dredges the water required for washing and gold- 
recovery purposes is raised by centrifugal pumps. 
In some cases the lifting means employed are 
buckets, usually of about 5-gallon capacity, fixed 
to the rim of a wheel, set on the main shaft, or at 
the side of the dredge. 

The quantity of water used for the above pur- 
poses will be seen from the following Table, com- 
piled by the author from official sources : 





Locality where the | Hourly Output Quantity per Minute 








4 ; | 0! of Water Used for 
Dredge is Working. | solid Matter. | Washing, &0. 
| cubic yards gallons 
Waipori, New Zealand ..| 57 3,000 
Shotover, New Zealand... 44 1,500 
Greymouth, New Zea- 
land a A 53 2,000 
Jutland, New Zealand .. 52 2,000 
Clutha, New Zealand ... 31 75) 
Clutha, New Zealand .. 44 1,600 
Clutha, New Zealand .. 60 1,125 
Total 359 11,875 


| 
* The previous articles appeared in our issues of 








April 21, 503; April 28, page 535; May 19, 
642; and June 30, page 840. y ey 





These statistics show that the average amount of 
water used for washing, &c., is roughly 33 gallons 
per minute, or 198 gallons per hour, for every 
cubic yard of solid material raised per hour. 

13. Disposal of the Tailings.—In dredging, as in 
hydraulic mining, the disposal of tailings is fre- 
quently a source of considerable difficulty. The 
method of discharging débris at each side of the 
dredge is unsuitable for working shingly river-beds. 
In such rivers the material often contains from 60 
to 70 per cent. of stones and coarse gravel, and this 
quantity, discharged overboard on either side, 
speedily hampers all movement of the dredge. 
Moreover, there is always a tendency for the tail- 
ings to find their way back again into the excavation 
made by the dredge. The first attempts to over- 
come these evils lay in raising the top tumbler, 
and so causing the dirt to be discharged at an 
elevator sufficient to enable a long chute being 
carried over the stern to discharge the débris at 
some distance from the dredge. But the lifting of 
the material to a height that would suffice for the 
débris to slide automatically down a chute, extend- 
ing some distance astern, involved a large expendi- 
ture of extra power, and otherwise impaired the 
efficiency of the vessel. For this reason a more 
positive action was sought. Inventions in this 
direction took the form of flexible steel-wire travel- 
ling rope-belts and of travelling grizzlys, such as 
that designed by Captain Parker; or, again, of a 
tailings pipe, through which the débris was forced 
by a jet of water under pressure, and discharged a 
few feet astern of the dredge. The Welman dredge 
at Waipapa* was thus equipped, the débris carried to 
the stern of the dredge, being received by a 15 in. 
diameter tailings-pipe, and conveyed on to the 
beach, gravitating thence into the sea. The tail- 
ings-pipe was fitted with a universal joint, and 
suspended from a post crane, so that it could be 
swung in any direction where it was desired to 
deposit the tailings. 

But the latest and most successful appliance for 
the disposal of débris in dredging is the tailings 
elevator, stated to have been designed by Messrs. 
Cutten Brothers, civil engineers, of Dunedin. In 
1894-5 the first of these machines was in use on the 
Enterprise dredge, at Alexandria, + where it proved 
a great success. The elevator consists of a ladder. 
34 ft, long, constructed of wood 12 in. in depth, and 
6 in. in width, and provided with a tumbler at each 
end. The apparatus is secured to two wooden 
beams, 10 in. deep and 6 in. wide, bolted to the 
deck. The ends of these beams project over the 
stern of the dredge, and carry the Sellen tumbler, 
There are also two upright beams, 18 ft. long, 8 in. 
by 6 in., bolted to the deck beams. The ladder 
has two stays of 23-in. by 4-in. iron, extending 
from the top of the latter to the top of the up- 
rights, and thence to the top of the main tumbler 
shaft-frame. There are also two stays of {-in. round 
iron, running from the top of the ladder to the deck ; 
41 boxes or trays travel over the tumbler at each end 
of the ladder. -These boxes are of steel plate } in. 
thick, and are coupled by steel links riveted to the 
bottom and steel pins and bushes. This forms a 
belt, the same as for a conveyor. The trays are 
on four rollers running in hard cast iron bushes. 
The lower tumbler is titted with screws so that it can 
be lowered when required to take up any slack, as 
the joints of the tray belt wear. The elevator is 
driven by shafts with bevel wheels and pinions 
from the main engine shaft, and deals with the 
tailings from about 60 tons per hour. The cost 
erected was about 3001. 

A tailings elevator designed by Mr. Roberts, 
C.E., of Dunedin, and capable of stacking tailings 
15 ft. above the water level, was later on applied 
to the Golden Run dredge on the Clutha. This 
machine was working near a high bank and could 
not reach the bottom in consequence of the tailings 
coming back on her. The elevator, by stacking 
the tailings on the bank, obviated this evil. 

The introduction of the tailings elevator, now 
widely in use, has greatly benefited the dredging 
industry. While the old machines, without this 
appliance, was confined to river operations. The 
new dredges fitted with the elevator have success- 
fully exploited low-lying auriferous flats. J 

14. Percentage of Gold Saved.—Having described 
the various forms of dredges in use, and the opera- 
tions of washing, separating, and recovering the 





* Reports on the Mining Industry of New Zealand, 
1891, page 76. 
+ Ibid , 1895 page 155. 
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ld, it may be well to inquire what percentage of 
ae is aie recovered. On this point there is 
diversity of opinion. The result of observations 
made by Mr. J. B. Jaquet,* supplemented by 
numerous engineers and other residents of Otago 
is summed up in the following remarks: ‘‘ The 
quantity of gold which escapes the well-equipped 
modern dredge, is small, and it is not possible, 
under ordinary circumstances to profitably re-work 
ground.” Again, ‘‘The percentage of gold which 
islost in treatment upon the best-equipped dredges 
is probably very small . . . Deduct 10 per cent. 
for loss in treatment (the loss under ordinary cir- 
cumstances is nothing like as great as this).” And 
further, ‘‘ The percentage of gold extraction (on 
dredges in Montana) is stated at 98 per cent.” 

Mr. T. A. Richards, however, in his paper on 
‘‘ River Dredging in Otago,” recorded as the result 
of earlier experience: ‘‘ There is no doubt that 
the river receives back more than half of the gold 
contained in the material raised by the dredge. The 
tables at Waipori are somewhat larger than those 
of the Dunedin dredge (8 ft. long by 73 ft. wide) ; 
but in both cases it appears the height of absurdity 
to think that they can save a large percentage of 
the fine flakey gold carried along in such a large 
flow of water and amid so great a volume of sand 
and gravel. The report of the directors of the 
Dunedin Dredge Company says that ‘‘ the dredge- 
master reports that the gold-saving appliances are all 
that could be desired.” This is the severest satire 
upon the childish efforts made toarrest the gold, fully 
60 per cent. of which must be a mere passenger 
through the apparatus designed to arrest it. Over 
100 cubic yards of gravel, together with the water 
employed to transport it, are in this case handled 
by the dredger every hour, and of this a very large 
proportion passes over the surface of the tables 
covered with cocoa-nut matting, whose dimensions 
are 8 ft. by 7$ ft. There is no opportunity what- 
ever given for a separation of the gold from the 
mass of heavy black iron-sand and the sediment in 
which it is enveloped. The surface over which it 
passes is far too small, and the distance over which 
it travels is altogether too short to enable it to 
be arrested by the simple meansadopted. What is 
collected is in spite, rather than by reason, of the 
efforts made to catch it, and represents a small 
proportion only of the gold in the material, the 
larger part being lifted from the river only to be 
returned.” 

The author has not had opportunities of per- 
sonally collecting sufficient data from which to de- 
duce any actual average yields, and doubts whether 
dredging companies ever so closely determine the 
gold contents of the material in bulk, as to enable 
them to determine the exact percentage of gold re- 
covered. But, when the fineness of the gold is 
considered, and the limited table area available for 
its recovery, together with the disadvantages under 
which, on dredgers, such tables labour, it is difficult 
to believe that such: perfect extraction as 98 per 
cent. is anything but exceptional, if not impossible. 
Probably if the matter was closely examined, the 
the best-equipped dredgera would be found to re- 
cover not more than 75 to 80 percent. Certainly 
the fact that dredgers often work and re-work the 
same ground with nearly the same results indicates 
that the gold recovery is very imperfect. 

15. Working Costs.—The difficulties of ascer- 
taining costs in any mining business are almost 
insuperable. This arises partly from the unneces- 
Sary secrecy, maintained by those conducting such 
operations ; and partly either from the absence of 
methodical book-keeping, or from the want of 
uniformity in debiting charges—unfortunate facts 
to which the author has on other occasions drawn 
attention. Accordingly the few data, here given, 
are far from satisfactory, for though the capacity 
of the dredger and the working expenses per week 
are stated, neither the number of hours run, nor 
the total number of cubic yards dredged, nor the 
items included in the expenses can be ascertained. 
With this provision the following statistics are 
offered ; 

_The official Report of the Mining Industry of 
New Zealand for 1893 (page 128), states: ‘‘ It is 
found that the working expenses of the dredges 
for the quantity of material lifted, is not more 
than the expense of working ground with an hy- 
draulic elevator.” 





* “Notes on Gold Dredging,” 1898, ge 6 seq. 
i t Mining Journal, December 26, 1806, et seq. Westra- 
ian Mining Reports of 1896, Mining Reports, &c. 











The estimated weekly cost of working the 
Welman suction dredge, Waipapa,* raising, say, 
30 cubic yards per hour, including manager and 
eleven hands, wear and tear,t and 18 cords of 
rata firewood were 70/1. In other words, the 
weekly operating expenses were 2.33/. per an hourly 
capacity of 1 cubic yard. 

he working expenses of the Dunedin bucket 
dredge,{ with a capacity of 106 cubic yards per 
hour were 250/. per month, or 62.51. per week ; 
being 1601. wages of nine men and a dredge- 
master ; 30/. for coal, at 55s. per ton delivered ; 
and 60/. for repairs and supplies. The average 
of steady work being only four days per week of 
six working days, the weekly costs would in this 
case be .58/. for an hourly capacity of 1 cubic yard. 
Assuming the dredge to work night and day, but 
deducting 25 per cent. for stoppages, unfilled 
buckets, &c., the total material dredged in the 
week of four days would be 10,176 — 2544 = 7632 
cubic yards at a cost of 62.5l., representing 1.9d. 
per cubic yard as the working expenses, as against 
7.77d. in the suction dredge above mentioned. 

The costs of the Golden Treasure bucket dredge§ 
made by Marshall and Sons, Gainsborough, Eng- 
land, with a capacity of 60 cubic yards in steady 
work, are stated to have been about 36/., equivalent 
to .6l. for an hourly capacity of 1 cubic yard. Two 
men per shift were employed, and the quantity of 
lignite coal used was about 1 ton per shift. As- 
suming the dredge to work continuously for four 
days a week, the operating costs would be 3d. per 
cubic yard. 

The working costs on the Hyde and Woods 
bucket dredge, || raising on an average 32 cubic 
yards per hour, were rather over 30/1. per week. 
Six men were employed to work the dredge day 
and night, and the amount of local coal burned was 
about 3 tons per 24 hours. On the same assump- 
tion as to the number of days’ work, this repre- 
sents a cost of 3.16d. per cubic yard. 

In the two bucket dredges of the Electric Gold 
Dredging Company,4] Kawaran River, dredging 
respectively 70 and 90 cubic yards per hour, the 
united costs are 1001. per week. Thirteen men are 
employed on the bed dredges. Assuming the same 
conditions as before, the working costs would be 
slightly over 2d. per cubic yard. 

Mr. Jaquet in ‘‘ Notes on Gold Dredging,” 1898, 
gives the weekly costs of running in New Zealand 
a large dredge, raising, say, 90 cubic yards per 
hour, as follow : 


£a a 
Fuel, 16 tons of lignite at 12s. ee 912 0 
Labour, five men at 3/., and one at 5/. 20 0 0 
Repairs, office expenses, &c....  .. 20 0 0 
4912 0 


which, on the same assumptions as before, repre- 
sents 1.6d. per cubic yard. 

It is claimed for the Yuba River Dredge, Cal.,** 
built by the Risdon Iron Works, with a gross capa- 
city of 93 cubic yards per hour, that for any ground 
not deeper than 60 ft. below water-level, or more 
than 20 ft. above, and not containing boulders of 
more than 1 ton weight, the material can be handled 
at from 3 to 5 cents (14d. to 2d.) per cubic yard. 
If the capacity of this machine is given, without de- 
duction per water raised, imperfect filling and 
general delays, an increased volume of the gravel, 
when broken up by the buckets, the actual working 
capacity would be less, and the costs of operating 
would be proportionately greater. 

On the ‘‘ A. E. Graeter,”’ Montana, U.S.A., with 
an output of about 60 cubic yards per hour, the cost 
of working gravel by steam power has been found 
to be 9 cents (44d.) per cubic yard; but on the 
‘“F, L. Graves,” where electricity is employed for 
ee ag cost has been 44 cents (2}d.) per cubic 

ard, 
. The above figures indicate, first, that the cost of 
operating bucket dredges by steam power decreases 





* Reports on the Mining Industry of New Zealand, 
1890 pase 9. ; 
+ This is mostly about the buckets, lips last from one 
to two years, and the pins on which the buckets are 
hinged about three months. 

+ Reports on the Mining Industry of New Zealand, 
1893, page 205. 3 

§ Ihid., 1895, page 153. 

|| Ibid., 1896, page 154. 

| Ibid., 1897, page 139. 

** Report of the Minister of Mines in British Columbia, 
1897, 495 and 496. 

++ “Gold Dredging in Montana,” by E. B. Braden, 
Engineering and Mining Journal, November 20, 1897, 
page 695, 


as their size increases. This is chiefly due to the 
relatively lower wages, the labour being about the 
same, whether the quantity raised be 20 or 100 
tons per hour ; secondly, that in bucket-dredges of 
Te capacity the cost of dredging ranges from 
13d. to about 3d. per cubic yard, and probably 
averages about 2d. ‘‘ Ordinary ground,” say the 
Risdon Iron Works,* ‘‘can be handled by the new 
improved dredge at from 3 cents (1$d.) per cubic 
yard, and ground can be handled from 60 ft. below 
the water level to 20 ft. above at a cost which, it is 
claimed, is less than that of any other known 
process.” 

On L. Gard’s No. 2 dredge, which is a current 
wheeler, working in mid-stream, and lifting from 
35 to 40 tons per hour, and employing one man 
per shift, the average cost of working is 14l. per 
week. Taking 30 cubic yards as the average out- 
put, and making the usual assumption, this works 
out at .97d., or under 1d. per cubic yard—a very 
low figure. 

16. Workable Ground.—The working costs given 
above show that the average expense of operating 
a steam bucket-dredge in New Zealand and 
perhaps elsewhere amounts to 2d. per cubic yard 
raised. As, however, there are, in public company 
management, standing charges which are not in- 
cluded in this figure, it will be safer to consider the 
average full working costs in most parts of the 
world to be about 3d. per cubic yard. Allowing 75 
per cent, as the probable extraction, it follows that 
ground to be payable should contain in most cases 
33d., or, say, nearly 2 grains of gold per cubic 
yard. This estimate agcees with other facts of 
which the author has cognisance. In 1892-3 the 
Waipari Gold Dredging Company was working a 
dredge raising 5000 cubic yards per week, the 
average yield was 1.47 grains of gold per cubic 
yard, and this seems to have been on the margin 
line between profit and loss. Other instances of ° 
a like nature could be cited. There are, of course, 
cases where 1 grain of gold suffices to pay expenses 
and yield a profit ; but, on the other hand, there 
are also cases where a much higher value is 
needed. 

17. Profits of Dredging.—It is saidt that in 1896 
the total production of gold dredged by fifteen 
New Zealand companies was 12,783 oz., valued at 
49,5361. ; the cost of production being 40,3271., 
representing a total profit of 9209/. on the year’s 
work. Of the fifteen companies, eight worked at 
a profit, and the losses of the remaining seven was 
in no case large. The total amount of gold re- 
covered by dredging in New Zealand up to 1896 
was 28,916 oz., valued at 108,243), 

Instances of dredging operations conducted at a 
profit are the following: A dredge of the Sew Hoy 
Company,{ on the Shotover River, began constant 
work in July, 1889, and up to March 1, 1890, 
dredged 50 tons per hour, or 194,150 tons, obtain- 
ing 1127 oz. of gold, equal to 4226/. This made 
the average yield of gold per ton of material 
2.78 grains, or 5jd , at which figure the profit on 
the work amounted to 2600/. 

The official report§ states that since commencing 
dredging operations the Sew Hoy Company has got 
gold to the value of 62,6411. 12s. 7d., out of which 
dividends have been paid amounting to 14,7931. 15s., 
being about 25 per cent. of the gross yield of gold; 
in addition to this about 70001. had been paid for 
plant. The value of the coal consumed was 
91551. 13s. 9d., while 22,3191. 10s. 2d. had been ex- 
pended in wages. This shows that some dredging 
companies pay extremely well, and are the means 
of giving a large amount of employment to men de- 
pendent on gold-mining operations for a livelihood. 

The Yutland Flat Gold-Mining Company, Limited, 
working ground by regular faces and paddocks, en- 
closed within dams to maintain the requisite level 
for floating purposes, obtained an estimated yield 
of 1.49 grain of gold per cubic yard, value 3d., 
while the cost of dredging was 1.38d. per cubic 
yard. This was by a modern and improved plant, 
driven by an 18 horse-power (nominal) compound 
vertical surface condensing engine.|| 

Patches of phenomenally rich ground occasionally 
occur, and while they last considerably add to 
profits. Thus in some instances in the Greymouth 





* Catalogue No. 16, Second Edition, 1898, page 4. 

+ ‘* Mineral Industries,” 1897, page 271. 

t Reports on the Mineral Industries of New Zealand, 
1890, page 90. 

§ Ibid , 1895, page 156. 








|| Ibid , 1897, page 141, 
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: MOUNTING WITH OSCILLATING SLIDES FOR 12-CENT. QUICK-FIRING GUN. 

















Fic, 567. 
district the wash-drift has given an average yield of 
4 dwt. 2} grains of gold per cubic yard.* 

(To be continued.) 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LXI. 


Navat Mountines ror Quick-Firinc Guns— 
(continued). 

Mounting with Oscillating Slides (Figs. 567, 572, 
and 573).—In this type, the slides can be inclined ac- 
cording to the degree of elevation required of the 
gun. Figs. 567, 572, and 573 show a mounting of 
this class for a 12-centimetre (4.724-in.) quick-firing 


gun. 
Weight of gun te “fe 3130 kg. (6898 Ib.) 
a mounting ue 3150 ,, (6942 ,, ) 
a projectile a¥ ae 46 ,,) 


service charge 





(smokeless powder) ae Bus 2. 8 
Muzzle velocity in service ... 740 m. (2428 ft.) 
A shield of suitable shape may be adapted to the 


iece. 
. In this mounting the bolster or bedplate is 
bolted to the deck as usual, and forms a path for 
the live ring. The traversing platform carries the 
trunnion standards, to which are fitted the joints of 
the movable slides ; these bear on two circular 
racks, jointed to the lower part of the traversing 
platform. The gun-carriage proper consists of a 
semicircular cradle in which the gun rests ; it also ‘. 
comprises the two lateral brake cylinders, the Fic. 572. 
blocks of which run on the movable slides. The 
piston-rods are in the front part of these slides. 
The recuperator is in one piece with the gun- 
carriage proper, and consists of a cylinder inside 
which is a fixed plunger joined to the rear stay of 
" the slides. At the opposite end is a fixed plunger, 
fitted with a ring on which are joined two rods that 
carry the sets of springs. These rods are guided, 
with but slight friction, in the ring of the recupera- 
tor cylinder. During recoil, the gun, carried in its 
housing, travels on the slides; the two lateral 
brakes, with central counter-rods, act in the usual 
way to absorb part of the force due to the recoil. 
At the same time, the fixed plunger enters the 
recuperator cylinder and displaces the movable end 
opposite ; this acts on the two sets of springs, which 
are compressed by bearing against the ring of the 
recuperator cylinder. When the recoil is exhausted, 
the stored-up energy in the springs runs out of 
the gun (Fig. 573). 
To vary the inclination of the gun, the gun- 
housing is moved by means of the two oscillat- = : = F722 _ 
ting ares at the lower part of the traversing plat- a (eg 
form, which travel freely in two guides at the rear g 
of the slides. The latter are cast with bearings fora 


* Reports on the Mining Industry of New Zealand, E 
1892, page 97. Fic. 573. 
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MOUNTING FOR 65-MILL. QUICK-FIRING 






Fig 568 





horizontal shaft, provided with two pinions that 
engage the movable racks. When, therefore, the 
pinions are made to travel up or down the racks, 
the gun is given a corresponding inclination ; the 
gunner can produce these displacements by means 
of a gearing. The gun is trained horizontally by a 
lateral wheel that works a pinion through an end- 
less screw, and a helicoidal wheel, the pinion gear- 
ing into the circular rack on the bolster. The 
sights are fitted on the left trunnion of the housing, 
and on the rear end of the corresponding slide ; the 
gunner can, therefore, keep his eye constantly to 
the firing line, including the period of recoil and 
of running out. 

Figs. 568 to 571 are views of a mounting for a 
65-millimetre 50-calibre quick-firing gun ; the fol- 
lowing are some of the dimensions : 


Weight of projectile ..  4kilog. (8.8 1b.) 
eT charge BM? ..._ 1.660 ,, (3.65 ,, 
Initial velocity 750 m. (2460 ft.) 
Weight of gun 510 kilog. (1122 Ib.) 
Weight of mounting and 
shield Lx aos .» 910 ,, (2008,;.) 


The arrangements of this mounting are clearly 
shown in the illustrations; they include brake 
cylinders and spring recuperators, the rods of 
both being attached to a crosshead ring fast on the 
gun. 

The mounting is central pivoting, with hydraulic 
brake and reduced recoil, the running out being 
effected by the recuperator ; the angles of elevation 
vary from —10 deg. to +25deg. The gun recoils in 
a cradle with trunnions, the brake cylinders being 
attached to the cradle. The transom frame turns 
round a central pivot that rests on a bearing fitted 











NAVAL GUN. 








to the bolster, the base of which is large enough to 
insure suitable stability to the system. A holding 
ring that runs on the whole circumference of the 
transom frame prevents the shifting of the system 
during firing ; it is also fitted with a latch to fix 


the mounting. All the larger parts of the mount- 
ing are of cast-steel. The gun during the recoil 
slides on gun-metal shoes fitted inside the cradle, 
ribs being provided to prevent the system from 
turning. The brake cylinders, cast in one piece 
with the housing, are placed vertically, so as to, 
reduce as much as possible the width of the mount- 
ing; they are with gun-metal linings, in which are 
cut the grooves of different sections for the passage 
of the liquid. The piston — are attached by 
a bayonet joint to a ring shrunk on the gun. The 
recuperator for running out the gun consists of two 
series of spiral springs which bear on lugs on the 
housing, and are compressed by two screwed rods 
fixed to the gun ring. The springs are so set that 
they can run the gun out under the greatest angle 
of elevation. The gun is but little displaced during 
recoil, as the resistance of the brakes produces a 
resultant in the centre line of the gun which is in 
direct opposition to the pressure on the bottom of 
the bore. Leather plugs placed between the gun 
ring and the brake cylinders limit the running of 
the gun. The housing, transom-frame, and bolster 
are on the same pattern as those of the numerous 
other mountings built by Messrs. Schneider and 
Co. forthe French Admiralty, as well as for foreign 
Governments. 

The gun is trained vertically by a handwheel and 
gearing, which works, through a set of pinions, the 
rack fitted to the housing, the effort required being 


























reduced to that which is necessary to overcomé 
friction, as the whole of the oscillating weight is 
accurately balanced on the housing trunnions. The 
gunner trains the gun by horizontally pressing with 
his right shoulder on the butt ; and while he sights 
the target, he works the elevating handwheel with 
his left hand, and draws the firing line with his 
right. The sight and scale are fitted to that part 
of the housing which oscillates without ngpseseer 
the pointer can, therefore, when necessary, roughly 
sight the gun during loading, sighting it finally 
when he fires it. 

To dismount the gun, all that is necessary is to 
detach the piston plungers from the brake cylinders, 
and to take the rods from the recuperators, the 
gun being then made to slide in the housing from 
the front to the rear. The ring holding the brake 
and the recuperator is then taken off by disengag- 
ing it from its lugs, by turning it a quarter re | 
All the parts of the mechanism, as well as the re- 
cuperator springs, are taken to pieces with the 
greatest facility. 

A circular shield protects the gunners and the 
mounting against grape shot; it is fixed to the 
transom frame by means of two stays and braces. 
To work the gun, the following personnel is re- 
quired : One pointer who fires the gun, one gunner 
at the breech, and one to keep the gun supplied 
with ammunition. 

In order to give a complete idea of the import- 
ance and number of tests of all kinds that were 
made during several years in the Creusot and Havre 
works and proving grounds, with a view to estab- 
lish the bases for the construction of new quick- 
firing guns, it would be necessary to speak further 
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and in detail of a numerous series of accessory gear 
relating to the various parts of the material, and 
which were manufactured and tried at the same 
time as the mountings, the principal types of 
which we have just described. Such a description, 
though interesting and instructive, as recording the 
progress of ordnance, would prove too lengthy for 
our present set of articles. These various experi- 
ments were witnessed at the time with great atten- 
tion by commissions appointed by the French 
Admiralty, and by foreign Governments ; and they 
resulted in important orders being given for 
Schneider-Canet quick-firing guns. 

Following these experiments, two types of 
mountings were decided on for the 1888 ordnance. 
First, that with oscillating slides was chosen ; this 
was fitted to a traversing platform made to slide 
also on balls or rollers, or to a pillar-shaped pivot. 
These types were, however, further improved 
upon, as experience was gained in practice, and 
the general arrangements, especially the elevating 
mechanism, were made more simple. The system 
which embodied a brake separate from the re- 
cuperator, and fitted to a frame provided with a 
guiding transom, was also maintained. 

The Schneider-Canet system of gun mounting of 
1888 may be taken as the basis of their most ad- 
vanced practice; it comprises a large variety of 
guns and mountings of the usual calibres, which 
have been delivered by the Creusot and Havre 
Works, and placed in regular service in several 
fleets. The guns themselves are of a uniform type, 
and have already been described ; the breech-blocks 
work by one action with the interposition of toothed 
pinions or racks. 

The mountings are of two principal types: The 
first, developed from the model with oscillating 
slides, is characterised by a movable gun housing 
fitted with the trunnions, and consists mainly of 
two beams which form a sliding path with their top 
flange, and which are joined at the front and in the 
rear by two short rings which insure absolute stiff- 
ness to the system. The gun is not fitted with 
trunnions, but carries a jacket shrunk on it, pro- 
vided with lateral shoes which slide on the upper 
and lower flanges of the gun-housing beams during 
recoil and running out. An hydraulic brake and a 
recuperator, in connection with each other, com- 
plete the system. 

The second type derived from one of the models 
already described comprises a complete housing 
with trunnions, in which the gun is made to slide ; 
it has an hydraulic brake and independent spring- 
recuperator. 

A detailed description of a mounting of a few 
types will be given, together with data regarding 
the material of the usual calibres up to 24 centi- 
metres (9.449 in.) inclusive. 








THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CorResPonpeENT.) 
(Continued from page 9.) 

Borer AND Furnace EFFIcIENcy. 

‘* Borter and Furnace Efficiency,” by R. S. Hale 
and W. B. Russell, was the next paper read. The 
authors said : 


The studies of boiler efficiency hitherto published have, 
been mainly based either on theories that could not be 
satisfactorily checked by sxperiment, or else on experi- 
mental determinations of the efficiency without observing 
the facts necessary as a basis for a satisfactory theory. 
The reason for this is, that in most experiments only the 
efficiency of the boilerasa whole has been observed, while 
this depends on various factors, such as the efficiency of 
the furnace, of the heating surface, of the grate, &c. ; and 
comparison of boiler efficiencies as a whole, without ob- 
serving the furnace and other efficiencies separately, is 
only one degree better than would be a comparison of 
boilers based on coal used per horse-power hour indicated 
in an engine without determining the efficiency of the 
engine. 

They then proceeded to enalyse different tests, 
and to tabulate the results, showing where various 
losses had probably occurred. They summed up 
their conclusions as follows : 


In designing or selecting a boiler, have the furnace 
roomy, and, if practicable, line it with brick in order to 
have a very high furnace temperature. 

Pay especial attention to the furnace if poor coal is to 
bs used. Get rid of air leaks after the gases have left the 
hot furnace. Proportion the boiler so that at least 15 Ib. 
of coal per square foot of grate must be burned to develop 
its horse-power, and so to keep the rate of evaporation 


per square foot of heating surface low. This involves a 
moderately high ratio of heating to grate surface. 





The horiz»ntal return-tubular boilers appear, all things 
considered, to be the type of boiler for best economy of 


steam production, although the internally fired boilers 
are probably as good if the furnace is wy | and the firing 
careful. The Thornycroft boiler, which (from a combus- 


tion point of view) is of this type, shows the best result 
of all. 

Certain of the water-tube boilers suffer from air leak- 
age and from short circuiting of gases if underworked. 
Of course, the advantages of water-tube boilers often make 
their choice advisable, even at the possible expense of a 
slight loss in efficiency. 

The Lancashire type suffers from air leakage, and the 
furnace is poor. ‘ : 

Stokers save nothing over hand-firing, either in better 
combustion or less air supply. This does not necessarily 
apply to all stokers ; and it should be remembered that, 
even if it should finally prove to be true that stokers are 
no more efficient than hand-firing, yet saving in labour 
and smoke mo | pay good returns on their cost. 

Down-draught grates show up well, both in good com- 

bustion and small air supply, but the number of tests is 
too few to allow final conclusions to be drawn. 
The results show oe eee knowledge enables the 
boiler efficiency to be predicted reasonably well, provided 
the efficiency of combustion and the air supply are accu- 
rately known ; and although these quantities themselves 
cannot as yet be accurately predicted, yet it is shown 
that the temperature of the furnace is at least one factor 
in the question of good combustion, and that rate of 
burning per square foot of grate affects the air supply. 

The most pressing need, therefore, in the study of 
boiler efficiency is the further determination of the factors 
that govern the efficiency of combustion and the air 
supply. The latter can be studied by the means of taking 

as analysis at the bridge wall for different methods or 

requency of firing, thickness of fire, &c. The factors 
governing efficiency of combustion can only he deter- 
mined by carefully conducted and complete tests with 
heat balance. In this connection it should be noted that 
one or two accurate tests in which all the qualities, such 
2s thickness of fires, gas analysis, &c., are observed, are, 
for the purpose of increasing our knowledge of boiler 
efficiency, worth a thousand tests in which the efficiency 
or evaporation is measured alone. 

Then followed a series of tables, which would be 
valuable if there was not a suspicion of inaccuracy 
due to insufficient data on which to base conclu- 
sions. There ensued a pretty vigorous discussion, 
since there were present representatives of many 
types of boilers. The authors received the various 
attacks calmly, and admitted the data was not all 
they desired ; but claimed they had done the be3t 
they could with what they had to work from. 
Next to a good horse trade, there is probably 
nothing quite so interesting as a boiler discussion. 
The facility with which the advocate of any par- 
ticular type will twist the data to reach a conclu- 
sion favourable to it, has no equal in any other 
line of manufacture. While it is true, ‘‘ figures 
will not lie”; yet by skilful manipulation they 
may be made to show a maximum economy of 
truth if not a maximum efliciency in a boiler. 


Sream SEPARATORS. 


“The Test of a Steam Separator,” by F. L. 
Emery, was next considered. The separator was 
of the bafile-plate pattern, and ‘‘ designed to serve 
as a live steam separator, as an exhaust steam 
separator or trap, and as an oil extractor.” 

The method of testing the separator consisted, in brief, 
of a determination of the character or quality of the steam 
before entering the separator, and also its quality after 
leaving it. Various pressures of steam and different 
velocities and amounts of steam running through the 
separator were noted, as also the quality of the entering 
steam was changed for various runs, as will appear from 
the readings and quality results of the wet steam calori- 
meter. 

The apparatus was then described at length, and 
the results were: At high velocities of steam flow 
the separator will deliver steam at 97 per cent. 
dryness, and that the action is nearly constant 
at varying pressures of steam. The separator will 
also remove about 52 per cent. of oil in the steam. 
There seemed to be a doubt as to the value of the 
oil thus obtained for lubrication: indeed, it was 
pronounced of no value. Another speaker claimed 
to have obtained water clean enough to use in the 
boiler again, merely by the use of a large closed 
tank with baffle-plates, filled with broken brick, 
stone, or coke. He preferred the last becau-e 
the residue could be burned with it. He used a 
surface condenser in connection with it, and 
claimed his results exceeded those obtained with 
any patent separator. 

That afternoon the Society went to the White 
House, and were shown through it and the fine 
greenhouses attached. The ubiquitous photo- 
grapher took a group, so that posterity may know 
something as to our appearance in the flesh. Many 
regrets were expressed that the President’s health 
had compelled him to go to the Springs, and 








thus he had missed the chance to receive the 
makers of the Mechanical Engineers’ era, as Colonel 
Bingham had put it. The y then went to 
Arlington to visit the graves of the soldiers, some 
16,000 being buried in this beautiful cemetery, which 
lies on a hill overlooking the entire city. The 
number of the visitors was so great that the means 
of transportation were utterly inadequate, and 
many expressed their opinions of the electrics in 
terms quite forcible, and perhaps not altogether 
polite. Your correspondent had taken the pre- 
caution to bring from New York his bicycle, and 
can only say it is a beautiful ride and over very fair 
roads. Many monuments to distinguished soldiers 
are to be seen in this cemetery, but none is 
finer than that marking the resting-place of General 
Philip Sheridan. There is also a fine monument 
to the unknown dead, the bones of some 2100 
being interred in one grave and marked by a granite 
stone of immense size suitably inscribed. General 
Crook’s monument has a beautiful bronze panel, 
showing the scene of the surrender of the Apaches 
under Geronimo. There are many other fine 
monuments, and the whole cemetery is in beautiful 
order and the walks are tastefully arranged. The 
party lingered here till quite late, and seemed 
reluctant to leave so beautiful a spot. 


Borer EXpuosions. 


That evening work began again, and the first paper 
was one of prime importance, viz., ‘‘ Investigations 
of Boiler Explosions,” by G. C. Henning. The 
author started in a characteristic way, by stripping 
his subject of all air of mystery and getting right 
at the fundamental causes, which he declared to be 
very limited in number, viz. : 


(a) Excessive Pressure.—This can be produced by wilful- 
ness or by careless operation ; it can be controlled by auto- 
graphic recording gauges, alarm whistles, and competent 
management. 

(b) Defective Matcrial.—This can be readily avoided, 
and should never be used in any case; it is criminal to 
use It. 

(c) Low Water.—This may be the result not only of 
carelessness, but of many accidental causes, such as de- 
rangement of pumps or injectors, stoppage of pipes, 
gauge glasses, valves, &c.; or even by suddenly aug- 
mented leakage, which cannot always be discovered 
promptly, or even immediately provided for after dis- 
covery. : 

(d) Defective Workmanship.—This exists more or less 
in all boilers, except those which are built without caulked 
seams and rivets, and punched holes, and all parts of 
which are prepared and finished by machine tools and 
consist mainly of tubes with screwed ends. Defective 
workmanship developes greater or less defects during 
service, and necessitates constant repair and patching, 
and may be cause of material weakness in course of time. 

(e) Local Defects.—These may exist in all boilers 
initially or develop after a while in service. 


In regard to excessive pressure, the author said : 


Assuming that a boiler has been properly designed, 
there will be no excessive “pagenner in service except as 
previously stated. If all the possible safeguards have 
not been employed, and a record of pressures has not been 
made, it is still possible to obtain such record for the 
instant of explosion by making several tests of strips, 
especially when cut from material of different thicknesses 

n from the boiler. 

It is a well-known fact that all material used in con- 
struction is subjected to stress about one-third of its yield 
point, but never beyond one-half of this amount. Stress 
sufficient to cause a is always about five times the 
working stress. If then any part of the boiler had been 
worn thin by corrosion, such material would be overstressed 
and overstrained. 

It is also a well-known fact that excess of stress beyond 
the yield = invariably raises it above its original 
value ; and if, therefore, careful tests be made o the 
material, especially with an autographic recorder, the 
results will invariably show augmentation of yield point. 
Different thicknesses will show different augmentations, 
which must always be in direct proportion to the stress 
applied. If calculations show that the augmentations of 
yield point in thick and thin material were produced by 
the same internal pressure, then it is proof positive that 
excessive pressure existed at the instant of the explosion, 
and also itsexact amount. Tests of stay-bolts will show 
the same thing. Elongation of the material is, however, 
reduced by excess of stress, and a second tension test of a 
piece of material previously ruptured will be very 
materially decreased. Stress beyond the yield point also 
changes the shape of the elastic curve in a very charac- 
teristic manner. 

In regard to defective material, the author started 
with the assumption that the material was originally 
good, and all parts of the boiler were open to in- 
spection ; hence local corrosion would be seen, and 
could be watched. In service, however, material 
may deteriorate by the action of repetitive stress. 


The yield point will again be changed as before, and the 
elongation similarly. owever, different parts of the 
boiler would show different effects according to their 
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ion, and the different action which each is subjected 
rg produce different results of tests. In the case 
of excessive stress the differences would be the same in all 
material in the boiler. Moreover, a careful study of the 
results will show other differences, which are most fully 
described in the reference given. These changes of 
material are, however, produced only by an immense 
number of repetitions of stress that they are rarely pro- 
duced in boilers. 


Long-continued service of material in contact 
with fire and the gases of combustion, produce 
marked changes in the structure and proper- 
ties of materials; they become more crystalline 
and brittle, and lose much of their ductility ; 
and although the yield point and tensile strength 
are not much altered, the elongation is de- 
creased materially. Bending tests on both cold 
and quenched material show considerable deteriora- 
tion, and nicked bending tests especially produce 
striking differences, and on account of the difference 
in temperatures of the fire, the material shows 
different qualities. Hence: 


The cause of such deterioration can be easily traced by 
careful tests; it is, however, essential that complete 
records of tests be obtained, which is, of course, possible 
only by autographic records. It does not suffice to make 
the usual determinations of nee 7 tests. 

It has never been demonstrated that boiler-plate, other 
than that subjected to the action of fire and hot gases, has 
had its properties changed by long-continued service. _ 

Low water, however caused, always produces excessive 
heating; and if the temperature rises sufficiently to 
weaken the material, failure may occur by stripping of 
the staybolts or rupture of the sheets by bulging between 
them, or otherwise. If the temperature has raised the 
material to a low or bright red colour, this can be readily 
determined by superficial inspection. While the fireside 
will show red rust or a black colour, the water or steam 
side will invariably show a typical steel-blue scale, which 
will not disappear even after years, as it is a so-called 
rustless coating. If this be once oiled it will always be 
distinguishable, even if the plates have been ee to 
moisture and gases for years. The colour of this scale 
will depend somewhat = the temperature at which it 
was produced, being brightest at those points where 

temperature was the highest. ) 

Carefully made tests, with ee diagrams, of 
such material will again demonstrate changes of proper- 
ties, which are very characteristic. The yield point will 
be found very low, while the diagram will show a material 
drop of curve just after the yield point. The elongation 
will, however, as a rule, be materially increased, with a 
diminution of tenacity. Nicked and quenched bending 
tests will again show marked differences between strips 
cut from the sheet at points which in one case were over- 
heated or were above the low-water line, and in the other 
were taken from a part below this line. The fracture will 
also be materially different. 

To demonstrate the temperature at which the plates 
happen to be at the instant of explosion, it is necessary 
to cut strips from points of the overheated plate below the 
water-line. These strips polished on the edges are then 
held in a clear fire, so that one end remains cold while the 
other is heated to a dull yellow or a very bright red. This 
temperature being reached the bars are withdrawn, and 
while one is rapidly og ge with one end into a pot of 
boiling water, the other is allowed to cool in air, but not 
in contact with wet material, or metal or stone. hen 
the piece which had been immersed in boiling water about 
lin. deep has become nearly cold, below blue heat, it is 
plunged into cold water. 

On the polished edges of both bars will be found scale 
and heat colours, the temperatures producing them roam 
well established. These toe are then carefully nick 
at —_ opposite every change of colour, and then 
broken off at these nicks. By comparing these fractures 
and their scale and colours with those obtained from 
pieces cut from the overheated plates, the temperature 
at which they were at the instant of explosion can be 
determined with great accuracy. Having thus deter- 
mined the temperature at which the sheets were during 
operation, it is also known whether the metal was sufti- 
ciently soft to bulge or to strip from the staybolts; 
examination of plates and bolts will verify the conclusion. 


The author did not consider the cases of defec- 
tive workmanship and local defects, since they are 
noticeable to a trained eye, and there was ample 
literature on the subject. He concluded thus: 


From the foregoing explanations, it will be seen that 
careful testing with proper means and apparatus, added 
to thorough superficial inspection, will always be sufficient 
to demonstrate the cause of any boiler explosion. It is 
the failure to apply correct knowledge in individual cases 
that has led to the frequent conclusion of ‘‘cause un- 

nown” or “‘no reason for accident.” The failure of 
eminent engineers to reach definite results is due entirely 
to inadequate investigations, which did not discover the 
facts available. Moreover, the tests of the material after 
explosion were made in such a superficial manner, and 
with such inadequate methods, apparatus, and care, that 
they were generally valueless. 

In my experience I have repeatedly found the results 
of tests of so striking a nature that this, taken in connec- 
tion with the knowledge of original properties of the 
pag gave convincing proof of the causes of explo- 
sions. This is not only true of sheets, but also of flues, 
both of which I have had repeated occasions to study 
carefully ; and there does not seem to exist any doubt 


whatever that the cause of every boiler explosion can be 
readily determined with simple means readi Y obtainable, 
by one who has correct and sufficient knowledge of pro- 
perties of materials affected by different conditions. 


Mr, Henning impressed his audience as a man 
quite familiar with his subject; and although many 
questions were put to him at the conclusion of the 
paper, he demonstrated his ability to ‘give a 
reason for the hope that was in him.” 


Bett TRANSMISSION. 


And now the Society composed itself to hear a 
decidedly mathematical paper entitled ‘‘ Relation 
between the Initial Tension and Power Transmitted 
by a Belt,” by F.‘L. Emery. Your correspondent was 
quite satisfied with the present relation, deeming it 
perhaps a stepfather, but Mr. Wilfred Lewis was not 
entirely settled inhis mind as to this, and proceeded 
to read a mathematical answer and to disprove 
what the other man had said. As he is the heavier 
inan of the two, the weight of evidence was natu- 
rally on his side; so we must conclude that the 
relation is an entirely different one, possibly a poor 
relation, and the origin is obscure, which is no 
doubt quite correct, although this must be very 
mortifying to the Initial Tension or else to the 
Power. It does not matter a great deal to which, 
so far as your correspondent is concerned. To 
speak seriously, Mr, Lewis’s conclusion was that 
Mr. Emery had omitted the consideration of several 
important elements; and the results of the experi- 
ments made extensively by Sellers and Co., showed 
that to make the initial tension of a belt equal to 
its working load was safe and satisfactory at mode- 
rate speeds, but at high speeds the centrifugal force 
must also be considered. 


Derr-WeELt Pump-Rops. 


‘* Experiences with —— Pump-Rods ” was 
presented by Professor G. W. Bissell, of Ames, 
Towa, and the abstract follows : 


The experiences herein described have been mnade in con- 
nection with the deep well which constitutes the principal 
water supply of the Iowa State College. The well has a 
total depth of 2215 ft. Its diameter varies from 12 in. at 
the top to 5in. at the bottom, as follows: 

From the surface to a depth of 120 ft., cased with 12-in. 
steam pipe. 

From this point to a depth of 420 ft., cased with 10-in, 
steam Pine. 

From this 
steam pipe. 

From this point to a depth of 1430 ft., cased with 68-in. 
casing. 

From this point to a depth of 1935 ft., cased with 5g-in. 
casing. 

From this point toa depth of 2215 ft., not cased, 5 in. 
in diameter. 

The normal level of the water in the well is about 25 ft. 
below the surface of the ground. The level is lowered 
rapidly by pumping to a definite depth, which is depen- 
dent upon the amount of water removed. As ordinarily 
run the pump removes about 800 gallons per hour, and 
the level of the water is held at about 220 ft. below the 
surface. The cylinder containing the pistons is hung at 
a depth of 300 ft., being screwed to a 7-in. drop-pipe sus- 
pended to the well-h The cylinder is 5? in. internal 
diameter, and of a length suitable for the movement: of 
two pistons, each of 24-in. stroke. These pistons are 
single-acting, have conical double-seated metal valves, 
and are packed with four cup leatherseach. Each piston 
is attached to a string of rods, that for the lower piston 
working within that for the upper. 

In addition to lifting the water to the surface, these 
pistons deliver the water into an elevated tank in which 
the maximum height of the water level is 150 ft. above 
the surface. Thus, when pumping 8000 gallons per hour, 
the pistons lift the water against a total head of 370 ft. 
In order to move the water without shock under these 
conditions, it is desirable that the working strokes of the 
pistons not only alternate but overlap. This can be 
secured by actuating each piston by a quick-return 
motion. The pump at the Iowa State College embodies 
this idea. It is known as the Johnson continuous-flow 


pump. 

The Professor then described the pump at length, 
and the complete affair and details were shown by 
half-tones. 


The inside string of rods originally furnished by the 
makers of the pump was 14 in. in diameter in the y; 
the ends being upset for a 1}-in. bolt thread, and had 
square shoulders for wrenches. The couplings were extra 
heavy, and tapped parallel so that the rods would come 
together. The outside string of rods consists of 2-in. 

jpe, ends upset and connected by very heavy couplings. 
These rods are made up with pipe tools. 

The pump was installed in the fall of 1897. On 
January 16, 1898, the inside sagen am Examination 
showed that many of the inside rods were badly worn at 
the joints, and that one coupling had been so far reduced 
as to have parted under the working strain. Some coup- 
lings on the outside showed considerable wear. 


point toa depth of 1068 ft., cased with 8 in. 








This fact was taken to indicate that the drop pipe might 


be crooked, due to lack of straightness in itself or in the 
casing of the well. Accordingly the profiles, in two 
= of the centre line of the drop pipe were determined 

y means of a wire cage lowered by a steel wire into the 
drop pipe from a fixed point vertically over the centre of 
the top of the drop _— Deviations of the wire from the 
centre as the cage descended gave data for plotting the 
profiles. Where the drop pipe was out of line, brass 
winged guides, loose on the outside rodsand having broad 
shoes bearing loosely on the inside of the pipe, were in- 
serted. Very little wear of the rod — or of the 
guides themselves has since been observed. 


In February, 1898, there was a second failure, 
and new rods were put in, made of extra heav 
inch pipe, with ends welded on and provided wit 
couplings smaller than the body of the rods; in 
March, 1899, these were in good condition. In the 
discussion, two members gave their experience in 
similar cases, and both agreed the rods should be 
of wood, as iron would rub against the sides and so 
wear out ; and this opinion was shared by those 
present, at least there was no further discussion. 


(To be continued.) 





THE ALEXANDER III. BRIDGE. 

Among the conspicuous engineering features which 
will distinguish the Paris Exhibition of 1900, the 
new and permanent bridge over the Seine, to be 
known as the Pont Alexander III., will be of leading 
interest to engineers because of its bold construction 
and correct detail, and to the general seg because 
of its beauty of design. The Alexander III. Bridge 
will survive the ephemeral splendour of the Exhibi- 
tion, and will constitute a permanent attraction in 
the marvellous Seine perspective, which constitutes 
one of the striking beauties of Paris. 

Before giving a brief description of the work and of 
the processes adopted in its erection, we should men- 
tion that the designs of the bridge are due to the 
eminent engineers, MM. Résaland Allz. The Adminis- 
tration des Ponts et Chaussées entrusted the prepara- 
tion of detailed drawings of the bridge, jointly to 
Messrs. Schneider and Co., of Creusot, and the Fives- 
Lille Company. In accordance with a contract made 
between these two firms, Messrs. Schneider and Co. 
have oe om in their charge the work of erectin 
the bridge, including the design, construction, an 
erection of all the temporary work required. It is 
scarcely too much to say that this part of the under- 
taking has involved more skill in design, and taxed the 
resources of skill and ingenuity, than the permanent 
bridge itself. This will be evident from the following 
illustrations and particulars. 

All that part of the work undertaken by Messrs. 
Schneider and Co., including erection, was entrusted 
to their Chalon yards, a description of which has 
already appeared in these pages (see ENGINEERING, 
vol. lxvi., page 417). 

General Description of the Work.—In the scheme of 
the engineers, to whom is due the general arrange- 
ment as well as the details of the Exhibition, the 
Alexander III. Bridge figured essentially as a monu- 
mental and decorative work, designed to fulfil the 
following conditions : 

1, The bridge was not to mask the view of the 
Invalides, which is to be brought out conspicuously by 
the new avenue between the Champs-Elysées Fine Art 

alaces, and the axis of which, as well as that of the 
ridge, coincides with the centre of the Esplanade des 
Invalides. 

2. It was not to interfere with the beautiful view 
of the Seine, as seen from the Place de la Concorde 
bridge, a view unique of its kind, owing to the suc- 
cession of bridges, and to the active navigation. 

3. It was to be of such a width as to harmonise 
with that of the new avenue (328 ft.), that forms the 
approach on the Champs-Elysées side, while it was 
desirable not to cover too great a space of the river. 

Great difficulties arose, due to the bend of the Seine 
between the Concorde and Invalides Bridges, which 
renders navigation particularly difficult at that part, 
and in order not to increase these difficulties, it was 
necessary to maintain a sufficiently wide channel for 
the traffic, and especially for long tows, before passing 
under the Invalides Bridge. As, on this account, piers 
in the stream were inadmissible, a low arch was the 
only type that allowed the fulfilment of all the con- 
ditions required. 

The main girders are segmental, and made with 
three joints; the river span is approached on each 
side by land spans. The longitudinal centre line of 
the bridge coincides, as we have said, with that of the 
new avenue, and it crosses the river at an angle of 
83 deg. 38 min. The distance of 155 metres (508 ft.) 
between the faces of the abutment is divided into 
three parts, namely, land spans each 22.50 metres 
(74 ft.) wide each, and the main span, the clear length 
of which, measured in its centre line, is 109 metres 
(358 ft.) between the abutments. The shoes that 
carry the joints at the springing project .75 metre 











(294 in,) over the abutment faces, so that the joints at 
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the springing are 107.50 metres (353 ft.) distant from 
centre to centre. 

The bridge is 40 metres (131 ft.) wide between the 
hand rails; this width is occupied by a centre roadway 
20 metres (65 ft. 6 in.) in width by 2-ft. ways, each 
10 metres (32 in. 9 in.) wide. Longitudinally the road 
is made with two inclines of 0.02 per metre (2 in 100), 
united at the centre by the arc of a circle, the chord 
of which is 32 metres (105 ft.) in length and the radius 
800 metres (2624 ft.). Transversely the rise in the 
centre of the road is 20 centimetres (73 in.). 

The main structure of the bridge consists of 15 
ribs placed at equal distances apart. These ribs are 
formed of a series of cast-steel voussoirs, the joints 
being normal to the median curve of the arch; the 
voussoirs are designed so as to be wholly in compres- 
sion, but to facilitate erection they are joined together 
by a few bolts. The cross-section of the inner 
voussoirs differs from that of the outer ones. The 
cross-seétion of the latter is [-shaped, but with a 
curved web formed on the outside and provided with 
ribs, while the inner voussoirs are I-shaped, the width 
of all flanges being .600 metre (233 in,), the total depth 
varying from .850 metre (33,;% in.) to 1.500 metre 
(59 in.). The webs are .050 metre (2 in. bare) thick 
throughout ; the thickness of the lower flange varies 
from .050 metre (2 in. bars) to .060 metre (23 in. bare). 
The voussoirs have an average length of 3.650 metres 
(11 ft. 11gin.), and their weight varies between 4 and 
6 tons. The general appearance of the bridge and of 
its construction are illustrated by Figs. 1 to 7 on 
pages 40 and 41. 

t was necessary to design the bridge as a three- 
hinged arch, so as to render its stability almost inde- 
pendent of variations in temperature, and to insure 
the coincidence of the pressure curves in the vicinity 
of the neutral axis, in order to maintain the ribs in 
compression. 

One of the most striking peciliarities of the arch is 


. . . 1 : . 
its flatness, the rise being only j775, which is less 


than that of any other arched bridge built in France. 
This of course, throws considerable pressure on the 
abutments (288 tons per metre run of bridge, or 
approximately 825 tons on each springing). 

he tests specified for the cast steel employed are 
the same as those prescribed for rolled steel, namely, 
a tensile strain of 42 kilogrammes per square mill 
metre (26.67 tons per square inch), with an elongation 
of 22 per cent. As the specific weight of the various 
steel castings made at Creusot for this bridge gives an 








Fie. 2. 
average of 7.65, it may be said that perfection is almost 
attained as regards homogeneity of metal. 

The superstructure is of rolled steel; it consists 
mainly of a series of longitudinal lattice girders, 
and of transverse girders. Near the abutments 
the former are supported by uprights resting on 
the arches, and connected to them by cast-steel 
shoes. Nearer the centre the longitudinal girders 
bear direct on the ribs, the extrados of which are cast 
with special bearing surfaces, planed in order to secure 
a perfect contact. 

he arches, spandril uprights, and longitudinal 
girders are stayed transversely and vertically, near 
the abutments by diagonal bracing, at the centre and 
under the pavement by stays which run the whole 
depth of the ribs; at the top and under the roadway 
by inclined bars which prevent the ribs from dis- 
torting. 

The longitudinal bracing consists of a complete 
flooring of flat plates which covers the whole surface 
of the bridge; this flooring is carried under the side- 
walks by steel joists that rest on the longitudinals, 
and under the roadway by girders also attached to 
them and placed between the ribs. The roadway 
is paved with wood blocks so as to reduce the 
weight. The curbs are of cast steel, and in order to 
allow free transversal expansion of the roadway, they 
bear against a series of spiral springs. 

The base of the railing and balustrade are of cast 
iron ; the railings and pilaster heads are of brass. 
The cast-iron ornaments of the face of the outer ribs 
consist of a frieze fixed tothe curved webs of the rib ; 
of a casing on the spandril uprights ; of a cornice 
along the whole length of the bridge and supporting 
the railing ; of garlanded pendants in the spandril ; 
and of a suitably ornamented carving in the centre 
of the arch. 


Foundations.—A complete knowledge of the sub- 
soil allowed the builders to secure the stability of the 
abutments, notwithstanding the great pressure from 
the ribs. On the right bank, beneath recent sandy 
clay alluvium, a layer of sand was found, covering a 

of hard limestone. On the left bank, the top 
alluvium consists of gravelly sand ; hard limestone is 
also found under a bed of sand and pebbles, but ata 
higher level than on the right bank. 

he masonry of each abutment is rectangular in 
plan, measuring 38.50 metres (110 ft.) by 44 metres 
(144 ft.). Each mass of masonry has been sunk by 
compressed air, by means of one caisson, divided into 


chambers are filled with cement concrete, the re- 
mainder of the masonry being formed of quarry stones 
laid in cement. In the rear of each spring course 
are four beds of rough-faced granite, set normal 
to the pressure, which reaches a maximum of 48 kilo- 
grammes per square centimetre (682.7 lb. per square 
inch); that on the ordinary masonry does not, how- 
ever, exceed 18 kilogrammes (256 lb.) at the joint 
with the last layer of granite blocks; the vertical 
ressure per square centimetre of bearing on the 
oundation does not exceed 3 kilogrammes (42.67 lb. 
per square inch). The relation between pressure and 
weight, under the most unfavourable conditions, does 
not reach 0.50. The mass of masonry is so propor- 
tioned as to carry back the strains from the bridge to 
a point more than 30 metres (98 ft. 6 in.) distant from 
the face of the abutment. 


Erection.—The work of erection has been a most 
interesting operation, owing to the size and novel 
design of the bridge itself, and to the method followed. 
On account of the difficulties to navigation between 
the Concorde and Invalides Bridges, it was necessary 
to leave in the middle of the river, a 50-metre (164-ft. ) 
channel. unobstructed, and of sufficient height to en- 
able the largest boats to pass. Moreover, the bridge 
being a single span, the construction of false works, 
built on piles driven in the river, was out of the ques- 
tion. It was necessary, therefore, to erect two half 
temporary bridges, one on each bank, formed of beams 
well braced together, and to use a roller bridge for 
wrens the cast-steel arches in the middle part 
of the river. Two types of roller bridges were avail- 
able; in one, the track would have been placed on 
the series of piles driven in the river at the edge of 
the channel ; this would have given a range of 52 metres 
(170 ft.) only for the roller bridge. In the other, the 
track would have been made on the abutments, in 
which case the temporary bridge would have covered 
the permanent one, thus constituting a formidable 
structure 120 metres (394 ft.) span. : 

The second type, though more costly, was decided 
on, as it was feared that a settling of the piles would 
take place under the heavy loads to be carried, and 
also as ice drifts and wreckage during the rising of 
the river might entail failure of part of the sets of 

iles, 
. In order to reduce as much as possible the chances 
of such accidents, groups of protecting piles were 
driven on each side of the channel; these end ina 
fixed signal up-stream and in a groin 30 metres 





five working chambers, normal with the river. These 





(98 ft.) in length on the right bank, to which the 
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current takes all boats and floating material after 
passing under the Concorde Bridge. 

For the sake of economy, it was intended to build 
a roller bridge adapted for erecting one rib at a time, 
but this idea had to be abandoned, owing to the risk 
that would be incurred in leaving the first rib, even 
when firmly secured, and proceeding with the second. 


(To be continued.) 





TWO-STAGE COMPOUND AIR- 
COMPRESSING ENGINES. 

WE illustrate on page 48 a pair of compound air- 
compressing engines constructed by Messrs. Walker 
Brothers, of Wigan, and erected by them at a Lanca- 
shire colliery. The steam cylinders are 24 in. and 
42 in. in diameter respectively, and have a stroke of 
4 ft., and are arranged tandem fashion with their 
respective air cylinders, The valve gear is of the 
Corliss type, and the boiler pressure is 100 1b. per 
square oh. The compression of the air is effected on 
the two-stage principle, there being a low-pressure air 
cylinder of 38 in. in diameter, and a high-pressure 
air cylinder 24 in. in diameter, the stroke being, of 
course, the same as that of the steam cylinders. A 
cooler is interpolated in the air circuit between the 
two cylinders, and, of course, reduces the power 
needed for compression. The valves to the air cylin- 
ders are of steel. The use of Corliss engines for col- 
liery compressors is unusual, as in such situations the 
common slide-valve type is generally preferred, as 
fuel economy is then usually of less importance than 
simplicity. 








Burry Port.—The Llanelly R.D.C. have adopted the 
schemes submitted by Messrs. Beesley, Son, and Nichols, 
of Westminster, for the drainage and water supply of 
Burry Port, the estimated cost being 29,000/., and the 
engineers have been instructed to prepare the necessary 
plans and estimates for an application for sanction to a 
loan for carrying out the schemes. 





DoncasTER AND LeEDs.—The Great Northern Railway 
Company has let a contract amounting to over 130,000/. 
for a spacious erecting shop at Doncaster, and tenders 
are being invited by the North-Eastern Railway Com- 
pany for an engine-house at Leeds. The new Doncaster 
establishment will cover six acres on the northern side of 
Doncaster station. The North-Eastern Railway engine- 
house will afford ascommodation for about 100 locomo- 
tives. 





MANGANESE ORE IN THE Caucasus.—During the year 
1898 an aggregate of 17,475,000 pood of manganese ore 
has been conveyed by the Trans-Caucassian Railway, 
15,772,570 pood hailing from Scharopau, 1,646,495 pood 
from Kvirili, and smaller quantities from Dseruly and 
Gomi. The exports from Tshiatury for the present year 
are estimated at 25,000,000 pood, and nearly the whole of 
it is understood to have been disposed of. Every facility 
is being given by the authorities for the transport ; larger 
carriages have been taken in use, &c. 





Tue PEMBROKESHIRE AND FisHcguarD Raitway.—A 
further extension of the North Pembrokeshire and Fish- 
guard Railway was opened for passenger and goods traffic 
on the 1st inst. This portion of the line, extending from 
Letterston to Goodwick, on the west side of the Fishguard 
Bay, is of interest, as in connection with the harbour now 
in course of construction, it is to form part of the Great 
Western Railway Company’s new route to the south of 
Ireland. The length of this section of the line is about 
6} miles, and though at present only a single line of rails 
has been laid down, several of the bridges and part of 
the earthworks have been constructed for a double line. 
The works throughout, which were designed by Mr. 
James B. Walton, M. Inst. C.E., engineer to the com- 
pany, are of a very substantial character, and they have 
een carried out by Messrs. Holme and King as con- 
tractors. Considerable difficulty was experienced in the 
construction of the last three miles of the railway, as the 
soil through which the line passes is principally what is 
known as alluvial drift. This necessitated the adoption 
of very expensive foundations for the bridges, and also 
entailed considerable cost in draining the cuttings and em- 
bankments. The last portion of the line which passes over 
Good wick Moor, was especially troublesome, the bog in 
some places being upwards of 16 ft. deep, and over this 
the oe avn f bad to carry the line and a road diversion 
of considerable length. In one portion of the embank- 
ment, which is about 25 ft. above bog level at this point, 
tipping was continued for upwards of two months with- 
out any material progress being made with the embank- 
ment, the. bog rising in front and on both sides to a 
height of 15 ft. or 16 ft., an immense quantity of material 
being swallowed up. The time occupied in constructing 
the works has been about three and a half years, being 
considerably longer than was anticipated, owing to the 
difficulties 'met with in connection with the earthworks. 
The new line will open out the northern portion of the 
county, and give facilities for exploring the district 
between Fishguard and St. David’s, which is full of 
interest to the antiquarian and the tourist. The coast 
line between Fishguard and St. David’s Head is varied 
and picturesque. The Great Western Railway Company 


have acquired the whole of the North Pembrokeshire 
undertaking under an Act passed during the present 


NOTES FROM JAPAN. 
(From OUR OWN CORRESPONDENT.) 


On Sunday, June 11, the new dock belonging to the 
Ishikawajima Iron Works Company, of Tokio, was 
opened at Uraga. This small harbour, at the entrance 
of the Tokio Bay, is the place where Commodore 
Perry touched on his way to Tokio, or Yedo, as it 
then was called. Uraga is 14 hours’ steaming from 
Yokohama. It is just outside of the headland at the 
mouth of Tokio Bay. 

The dock, at the entrance of the harbour, is 451 ft. 
in length, from gates to head, breadth at the bottom 
54 ft., and depth from the ground level to bottom of 
dock 32 ft. The blocks are 4 ft. high, and the — 
empty the dock in 1} hours. It will take most of the 
merchant steamers which frequent Yokohama, with 
the exception, perhaps, of the French and Trans- 
Pacific mail boats, the big blue funnels boats, and the 
steamers of the Nippon Yusen Kaisha, which ply on 
the European line. On the day of the opening cere- 
mony the Japanese Australian liner Futami Maru was 
in the dock. 

Inside of the dockyard gates there are a laying-down 
loft, iron heating furnaces, moulding shop, iron ship 
building shop, fitting shop, boiler shop, smithy, and 
stores. There is also a very fine pair of steel sheer- 
legs, capable of lifting 60 tons, and a club, in which 
are placed a couple of good billiard tables. The shops 
are full of powerful first-class machines, mostly from 
the best of British makers. 

At the ceremony the chairman of the company, 
the well-known banker, Mr. E. Shibuzawa, made a 
speech, after which communications were read from 
the Ministers of Trade. At the conclusion of the 
speeches, tha guests, about 700 of whom had 
been conveyed from Yokohama by the steamship 
Kobe Maru, were entertained at a stand-up lunch. 
After this function there were jugglers and other 
shows to see. The directors of the company deserve 
to have their energy repaid by a large business, but 
the drawback, I think, will be the distance of the dock 
from Yokohama. 

On the building tlips the company have two steam 
lighters of about 750 tons carrying capacity, for 
carrying stone for the Osaka Harbour Worke. They 
have hopper bottoms, and are of steel. They are 
about half-plated at present. When the ceremony 
was over the visitors were conveyed back to Yokohama 
on the Kobe Maru, after a very enjoyable day. 

This part of Japan is well off for docks now, as in 
addition to this one, there are those in Yokosuka, be- 
longing to the Japanese Navy, and the two of the 
Dock Company at Yokohama. There is also a small 
mud one at the Ishikawajima works, on the Tokio 
river. In Kobe there are two slips and a dock in 
course of construction. At Osaka there isa mud dock. 
In Kure and Sasebe there are the docks of the Japanese 
Navy. 

The matter of a harbour for Tokio is again on the 
tapis. One party favours a plan of a French naval 
engineer, who suggests making the harbour at Omori, 
about six miles from the city proper, and the other 
the scheme of a Dutch engineer, who proposes to bring 
it into the heart of the city, so that ocean-going 
steamers can reach Tsukiji. 

In engineering, business is yet slack. The Kiushiu 
Railway is buying 300 coal wagons. The material, 
such as plates, bars, wheels, axles, springs, and 
buffers will most likely be imported, and the work 
done by local engineering firms, though prices for the 
completed article are being invited from abroad. 

The Sanyo Railway is in the market for 7000 tons 
of rails and 1000 tons of plate girders. The Govern- 
ment Railway Department is advertising for 6000 
tons of rails. These tenders must all go through local 
merchants. 

The local shipbuilding yards are at present pur- 
chasing some 1000 tons or so of plates and bars for 
the steamers building in Japan for Chinese inland 
waters. The future of shipbuilding in Japan, for 
steamers less than 1000 tons, is a bright one. 

The rates of interest allowed by Japanese banks is 
down from 7 to 6 per cent. Money is plentiful in the 
large cities, but still scarce in the provinces. 
he Government railway receipts show a steady in- 
crease, as may be seen from the following Table, for 
the eleven days from and including May 11 to 31, 
1899 and 1898 respectively : 





Yen. 
1899 amount received 291,533 
1898 ” 248,770 
Increase 42,763 


On April 28 ENGINEERING published a list showing 
pe ger of the following shares for March; I give 


you their values for to-day : 
Japan Railway Company ... 73.30 
nyo ” ” ps 59 90 
Kiushiu _,, = 64.40 
Japan S.S. Company 67.50 


The joint-stock companies are publishing their 





session. 





balance-sh<ets for the past half year. I note the Japan 


Sugar Company, on a capital of 600,000 yen, declares a 
dividend at the rate of 16 per cent. per year, putting 
10,000 yen to reserve; 5000 yen to repair fund; 
7000 yen for depreciation ; giving a bonus of 7885 yen 
to employés, and carrying forward 3668 yen. These 
figures are for the six months including December, 
1898, and May, 1899. 

The Tokio Tramway Company, with a capital of 
1,500,000 yen, earns in six months 469,813 yen, out 
of which 216,794 yen is profit. Of this 10,820 yen is 
put to the reserve fund, 21,600 yen given as bonuses 
to employés, 155,400 yen is paid as dividend for the 
half-year, and 28,974 is carried forward. The 50 yen 
shares of the company are quoted at 242 yen. 

It is announced in the vernacular papers for to-day 
that the Revised Treaties for all countries go into 
force on July 17, 1899, with the exception of those of 
France and Austria, which two are to go into force 
on August 12, 1899. 

Tokio, June 15, 1899. 








Soutu ArricaN TELEGRAPHY.—The revenue of the Cape 
Government telegraphs in March was 11,235/., as com- 
pared with 12,8997. in March, 1898. The number of 
messages transmitted in March was 211,800, as compared 
with 213,987 in March, 1897. 


Ture Wasuincton Navy Yarp,—The United States 
Navy Department has under construction an addition to 
the gun shop at the Washington Navy Yard. The new 
building is 300 ft. long, making the main shop 900 ft. in 
length. The addition will contain the whole of the breech- 
mechanism department, which has been hitherto housed 
in a separate shop. A steam crane railway will be ex- 
tended so as to cover the newshop. All departments 
of the gun shop will thus be brought under one roof. 








CopENHAGEN TRAMWAYS.—The Copenhagen Tramways 
Company—an amalgamation of all the Copenhagen tram- 
way and omnibus lines with the exception of two—has 
during 1898, had receipts amounting to 2,378,841 kr.; 
whilst the expenses have been 1,975,152 kr., leaving net 
profits of 403,689 kr., or about 22,000/.; the share capital 
is 6,250,000 kr., or 347.0007. The above receipts do not 
comprise those of the Nérrcher electric tramway, of which 
the receipts amounted to 379,093 kr. It is intended to 
emg, adopt electric traction on at least most of the 
ines. ith the beginning of the present year a new fare 
tariff was introduced, according to which a 10 re fare 
(14d.) takes a passenger through the whole system of 
lines in one direction, from one terminus to the other, a 
distance of some 4 or 5 miles, this extremely cheap fare 
has greatly increased the traffic, and, it is understood, the 
receipts. 





Exectric CONSTRUCTION IN GERMANY.—A limited 
company, trading under the style of Electra, has recently 
mn formed in en for the purpose of building, 
working, letting or renting, buying, &c., electric and other 
small railways, the utilising of electric power, &c, It will 
work in the closest harmony with the Continentale Gesell- 
schafc fiir Electrische Unternehmungen and the Elektrici- 
tiits- Aktiengesellschaft vormalsSchuckert and Co., Nurem- 
berg, which is to carry out the technical undertakings. 
The special field of operations of the new company is the 
Kingdom of Saxony, the Thuringian States, and anion 
Silesia, with some restrictions, within which area the 
Continentale Gesellschaft fiir Electrische Unternehmungen 
is to refrain from operating direct. In the building of 
railways it is admissible to go somewhat beyond the 
stipulated area. The relations between the Electra and 
the firm of Schuckert and Co. have also been defined. 
The former company has taken over from the latter the 
electric station and railway at Miihlhausen, and is about to 
take over several other electrical undertakings, either the 
whole or part. 

Tuer Raitway Coat Bitt.—The railway coal bill for 
1899-1900 appears likely to be a much more serious one 
than that for 1898-9. ‘The present price asked for loco- 
motive coal is 103. 6d. per ton at the pits, showing an 
advance of about 2s. 8d. per ton during the last twelve 
months. The Midland Railway Company recently made 
an offer of 9s. 6d. per ton, but this was declined by the 
collieries to whom the proposal was add - Coalis a 
serious item in the accounts of the Midland Railway 
Company, as it consumes about 1,350,000 tons of coal 
annually. An advance of even 23. per ton eer) 
implies an addition to the working charges of the Mid- 
land Railway Company of 135,000/. in twelve months. 
Dear will, of course, also be a serious matter to other 
railways. An advance of 2s. per ton means an additional 
cost of 22,000/. per annum to the London, Brighton, and 
South Coast Railway; 34,0007. to the combined South- 
Eastern and London, Chatham, and Dover undertaking ; 
65,0002. per annum to the Great Northern Railway ; 
55,000/. per annum to the Great Central Railway ; 
75,0007. per annum to the North-Eastern Railway ; 
and 100,000/. per annum to the Great Western Rail- 
way. The Midland Railway would appear likely ac- 
cordingly to be the test sufferer; on the other 
hand, the Midland Railway has the finest coal traffic. 
In the calculations which have just been given, the 
advance is restricted to 23, per ton, but it really came 
out at 2s. 8d. per ton. Account should also be taken 
of the fact that the quotation of 103. 6d. per ton repre- 
sents the price at the pits exclusive of delivery. In 
the cases of the South-Eastern and the London, Brighton, 
and South Coast Railways delivery means, of course, an 








appreciable additional charge. 
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THE TRANS-SIBERIAN RAILWAY. 


Tux Emperor Nicholas IT. has secured well-deserved 
commendation for the active part which he has taken 
in pushing on the great Trans-Siberian Railway, which, 
running through Siberia to Vladivostock on the Sea 
of Okotsk, will open up an immense extent of country, 
the resources of which are now comparatively un- 
known, while it will immensely strengthen the hold 
of Russia upon Northern Asia. When the Emperor 
Nicholas II. was Czarevitch, he was appointed pre- 
sident of the Trans-Siberian Railway Commission. 
He was at the time quite a young man, but he “‘ scorned 
delights and lived laborious days”—in other words, he 
devoted all his energies, physical and mental, to the 
development of the great project in which he became 
thoroughly absorbed. Even now he takes much 
interest in the completion of the undertaking, al- 
though his fellow commissioners pointed out to him, 
upon his accession to the throne, that the pressure 
upon his time had become so great that he might well 
be excused if he economised his energies. His answer 
to this suggestion rose to the level of the heroic; it 
was to the effect that having once become associated 
with the great enterprise he should see it out, no 
matter what personal labour it might involve. In the 
course of last year 699 miles of line were laid, viz., on 
the central Siberian section, 2414 miles: on the 
Irkutsk and Lake Baikal section, 43 miles; on the 
Trans-Biikal line, 130 miles; on the Ussuri line, as 
far as the East China line, 734 miles; and on the 
Perm and Kotlas line, 211 miles. The Western 
Siberian line was laid at the rate of 296 miles a 
year for four years; the Central Siberian line 
at the rate of 228 miles a year for five years; 
and the Kinnel and Cheliabinsk line at the rate 
of 87 miles a year. The Russian engineers claim 
that the rate at which the Western Siberian line was 
carried out exceeds that at which the Canadian Pacific 
Railway wascompleted. The Canadian Pacific system 
comprises forty tunnels and fifty-one bridges; on the 
other hand, the Siberian Railway crosses seventeen 
great rivers, and the total length of the various 
bridges which have either had to be built or have still 
to be undertaken, amounts to 17 miles. Down to 
January, 1891, 27,360,319/. had been expended upon 
the Trans-Siberian. Railway. This expenditure in- 
cluded the cost of constructing the main line and 
branch lines of the Trans-Siberian system, the estab- 
lishment of a steam ferry across Lake Baikal, the 
building of a harbour at Vladivostock, the improve- 
ment of the conditions of steam navigation upon 
certain rivers, and the organisation of a — 
service upon them. A large credit was recently vo 
for the construction of a great stone quay at Vladi- 
vostock, and the work has now been practically com- 
pleted, although warehouses, lines of rails for goods 
wagons, &c, have still to be built. It is proposed at 
present to make arrangements for a yearly turnover 
of 160,000 tons of goods, but about half the avail- 
able ground at the harbour will be left to be built 
upon as the need for additional accommodation 
arise: 

Although the main object of the Russian Govern- 
ment, in undertaking the construction of a great line 
across Siberia, was to establish improved and reason- 
ably rapid communication between St. Petersburg and 
Vladivostock, what may be termed the accessory works 
involved by the enterprise promise also to be of great 
importance. It has been necessary to establish at once 
a steam ferry across Lake Baikal, and further, it has 
been found necessary to take measures for improving 
navigation on the Shilkur, the Amur, and the Ussuri. 
With this object 26 navigation stations, and 22 stations 
for marking the depth of the water, have been estab- 
lished upon the three rivers. The course of the proper 
channel in each of the rivers has also been marked 
out by buoys, and messengers are in attendance to 
give advice and assistance; charts and maps of the 
three rivers have also been prepared. 

The most important accessory work which has yet 
been undertaken has been the virtual continuance of the 
Trans-Siberian main line through Manchuria. By this 
means the general position of Russia with respect to 
China has been greatly improved. The Trans-Siberian 
Railway undertaking has, in fact, enabled Russia to 
assume the virtual control of the northern proviuces 
of the Celestial Empire. Russian interference in 
Chinese affairs has been disguised under diplomatic 
forms; but it is, none the less, real and effec- 
tive, and if Great Britain has a preponderating 
influence in Southern China, a similar ré/e is likely 
to be sustained by Russia in Northern China. 

It is difficult to assign any limits at present to the 
branches and accessory works of various kinds which 
are likely to be undertaken in connection with Trans- 
Siberian Railway undertaking. The Russian authorities 
are endeavouring to promote the settlement of Siberia, 
by making free grants of land to bond fide immigrants. 
It has been generally supposed that Siberia was a 
vountry of scarcely any value; but, in some parts, at 
any rate, cereals may be grown to advantage, and the 
Trans-Siberian line is likely to be attended in cunse- 





quence with important results to the general European 
grain trade. 

The vigour and energy which the Russian Govern- 
ment has exhibited in connection with the prosecu- 
tion of its great Trans-Siberian venture calls for 
high commendation. An autocratic system of govern- 
ment has, no doubt, many drawbacks ; but, on the 
other hand, it has this advantage—when a decision 
has been once arrived at by the governing power there 
is practically no obstacle in the way of its being 
worked out upon systematic lines, and in the shortest 
possible time. The construction of the Trans-Siberian 
Railway system has not, perhaps, excited much atten- 
tion in European society ; but the great work is, none 
the less, likely to be attended with important conse- 
quences in connection with the future course of Euro- 
pean and still more Asiatic affairs. 





NORTHERN OF FRANCE RAILWAY. 

THE Northern of France Railway continues to be 
the most profitable French railway. The French 
conceded systems return their proprietors astonishing 
dividends, but the Northern of France Railway dis- 
tances all its neighbours. The main causes of the 
gone. of the Northern of France Railway—which 

as renounced Government guarantees of interest in 
any form, thereby preserving its freedom of action— 
are, first, the splendid through traffic passing over it, 
not only from Calais and Boulogne to Paris, but also 
to Marseilles and the south of France, the Mediter- 
ranean, and the East ; and, secondly, the opening out 
of coal mines in the departments of the Nord and the 
Pas-de-Calais. When the main line of the Northern 
of France Railway was first established, coal was not 
raised from the soil of the two departments, but it is 
now worked upon a considerable and increasing scale. 
The through traffic of the Northern of France Rail- 
way is rendered extremely valuable by the fact that it 
comprises a great number of English passengers. The 
stream of English life, which flows steadily between the 
United Kingdom and India and the Extreme East, 
passes, to a large extent, over the Northern of France 
Railway. At the commencement of 1897 the Northern 
of France Railway had expended capital to the ex- 
tent of 63,635,912/.; at the close of 1898 the total had 
been carried to 64,830,457/., showing an increase of 
1,194,545/. for the twelve months. The revenue col- 
lected last year upon the system was 8,795,064/., as 
compared with 8,540,460/. in 1897, showing an increase 
of 254,604/. To this increase passenger and quick- 
train traffic contributed 69,780/.; and goods and 
mineral traffic, 189,697/. The increase in the number 
of passengers carried last year was 2,839,535. The 
increase in the receipts from passenger traffic was 
scarcely proportionate; this is explained by the 
increasing proportion of third-class passengers pass- 
ing over the system. The opening out of coal mines 
in the Nord and the Pas-de-Calais has not only 
provided the Northern of France Railway with a new 
and valuable source of direct traffic, but it has also had 
the effect of stimulating manufacturing industries of 
all kinds, and these industries have afforded the 
Northern of France so many additional contingents of 
business. Great also as has been the progress of coal- 
mining in the Nord and the Pas-de-Calais during the 
last ten, and still more during the last twenty, years, 
the output of the Nord and the Pas-de-Calais has not 
sufficed to meet the increased demand for coal in the 
north of France. While the Northern of France 
Railway carried last year 10,907,920 tons of French 
coal, the total coal movement over the system for the 
twelve months was 12,878,850 tons, Belgian coal hay- 
ing been carried to the extent of 1,710,060 tons, 
English coal to the extent of 166,335, and German 
coal to the extent of 94,535 tons. In 1893, the aggre- 
gate movement of coal over the Northern of France 
Railway was 10,035,325 tons, viz., coal from the 
Nord and the Pas-de-Calais 7,300,835 tons, and 
foreign coal, 2,734,490 tons. In 1889, the aggre- 
gate movement of coal over the system was 
9,883,005 tons, of which 7,347,827 tons were derived 
from the Nord and the Pas-de-Calais, and 2,535,178 
tons from foreign countries. French coal would thus 
accordingly appear to be gaining upon foreign coal 
in the north of France, and in the districts through 
which the Northern of France Railway runs ; but still 
it does not fully provide for the current requirements 
of consumption, The working expenses of the 
Northern of France Railway amounted last year to 
4,462,631/., as compared with 4,260,648. in 1897, 
showing an increase of 201,983/. last year. The ex- 
penses of the central administration were reduced in 
1898 to the extent of 3432/., but the traffic charges of 
the year were larger by 51,305/., the traction and 
plant charges by 74,983/., and maintenance and in- 
spection charges by 79,485/. The increase in the 
working expenses reduced the progrese of the net 
revenue in 1898 to 52,621/. The ratio of the expenses 
to the traffic receipts last year was 50.74, as com- 
pared with 49.89 per cent. in 1897, and 50.19 
per cent. in 1896. The increase in the traffic 





charges last year was explained by the increased 





number of persons employed upon the system, and 
the general growsh of the company’s business. The 
increase in the traction and plant charges last year 
was largely attributable, of course, to the increased 
number of train-miles run. The higher prices current’ 
for coal had also the effect of increasing the working 
charges last year to the extent of 27,553/. It was 
also deemed advisable to proceed with increased 
energy with the — of engines, carriages, and 
trucks, in view of the a aaa. Paris Exhibition 
of 1900. The increase in the maintenance and inspec- 
tion charges was due to the renewal of sundry bridges 
and tunnels, it was also further explained by im- 
provements carried out in the permanent way, 
and especially by the introduction of heavier steel 
rails. Upon the whole, 1898 was a favourable period 
in the history of the system, the revenue showing 
a constant tendency to expand. As we have already 
stated, the progress of the receipts last year was 
254,604/.; but it should be observed that this was 
an increase upon an increase, the revenue of 1897 
having been 268,033/. larger than that of 1896; 
while the receipts of 1896 showed an expansion of 
264,404/., as compared with those of 1895. This steady 
expansion of the company’s revenue and business has 
been principally due to the growth of mineral and 
goods traffic. On the other hand, the large increase 
in the working expenses has attracted the anxious 
attention of the Council of Administration. In the 
course of last year, the Northern of France Railway 
expended further capital to the extent of 587,287/. for 
additional rolling stock, tools, and shipping. The new 
rolling stock delivered to the system in 1898 comprised 
61 compound locomotives with tenders, 25 carriages 
suitable for tramways, 50 second-class carriages, 36 
baggage vans, and 205 trucks of various kinds. Orders 
are now in course of execution for three more com- 
pound engines and tenders, 615 passenger carriages, 
55 vans, 125 horse trucks, and 699 trucks of various 
types. During the last ten years the company has ex- 
pended 3,063,992/. for additional rolling stock, having 
carried its outlay under this head from 10,951,713/. at 
the close of 1888 to 14,015,705/. at the clore of 1898. 





Tur Surz CANAL.—The revenue collected by the Suez 
Canal Company last year amounted in round figures to 
3,525,000/., showing an increase of 480,000/. upon the 
collection for 1897. The past twelve months were the 
best in the history of the ——s and 1899 also appears 
likely to result satisfactorily. he dividend for 1898 
upon the share capital of the Suez Canal Company is at 
the rate of 20 per cent. per annum. 





STEEL IN THE UNITED Strates.—The production of rolled 
steel in the United States experienced a great increase 
last year, having risen to 8,513,370 tons, as compared 
witb 7,001,728 tons in 1897. Pennsylvania figured in last 
year’s production for 54} per cent., as compared with 564 

r cent. in 1897 ; Ohio for 144 per cent. in-both years ; 

Illinois for 124 per cent. last year, as compared with 12} 
per cent. in 1897 ; and Indiana for 4} per cent., as com- 
pared with 34 per cent. 





PrRsoNAL.—The Corporation of Oldham have in- 
structed the Klein Engineering Company, Limited, Man- 
chester, to erect one of Klein’s patent cooling towers on 
the ‘ —— =, at their electric light station for 
1800 indica orse-power. This plant will work in con- 
junction with a jet condenser in such a way that the full 
vacuum will be maintained without ee fresh water 
for condensing purposes.—The Horsfall Furnace Syndi- 
cate, Limited, have removed to more commodious pre- 
mises at No. 5, Greek-street, Leeds. 





BELGIAN Biast-FurnAckEs.—The number of furnaces in 
blast in Belgium at the commencement of July was 36, 
while four furnaces were out of blast at the same date. 
The total of 36 representing the number of furnaces in 
blast in Belgium at the commencement of July was made 
up as follows: Charleroi district, 16; Liége district, 14; 
Luxembourg district, 6 ; total 36. The output of pig in 
Belgium in June was 98,700 tons, as compared with 76,500 
tons in June, 1898. The aggregate output for the first 
six months of this year was 596,707 tons, as com 
with 502,945 tons in the corresponding period of 189 


Motor VEHIcLE Triats.—The details of the trials of 
motor vehicles for heavy traffic to be made by the Liver- 
pool Self-Propelled Traffic Association in conjunction 
with the Royal Lancashire Agricultural Society on 
July 31 to August 2 have been issued. For Class A 
(minimum load 2 tons, maximum tare 2 tons, minimum 
level platform area 50 square feet) there are three en- 
trants ; and for Class B (minimum load 34 tons, maxi- 
mum tare 3 tons, minimum level platform area 65 square 
feet), six entrants; but for each of Classes C and D 
for heavier vehicles there is only one, entrant. Light 
motor vehicles are to be provided to enable spectators to 
follow the competing wagons, the fare being 30s. for the 
three days. The hill-climbing contest will be on Monda: 
and the distance runs of 35 miles on Tuesday and Wed- 
nesday. The Secretary of State for War, the Postmaster- 
General, and several corporations are to be represented, 
so that the trials are of considerable importance. Full 
culars as to competing and spectators’ vebicles can be 
ad from Mr. E. Shrapnell Smith, Royal Institution, 


red 





Liverpool. 
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CHAIN MORTISING MACHINE. 


We illustrate on this page a chain-mortising ma- 
chine constructed by the New Britain Machine Com- 
any, Connecticut, U.S.A., who are represented in the 
United Kingdom by Messrs. J. B. Stone and Co., of 
135, Finsbury-pavement, E.C. The general arrange- 
ment of the machine is well shown in Fig. 1. The 
cutting is done by a flexible chain, the links of which 
are of hardened steel, and as shown in Fig. 2, have cut- 
ting edges at the back. These cutting edges can be shar- 
pened by means of an emery wheel exactly in the same 
way as those of an ordinary milling cutter. The chain 
is driven from above, where it passes round a sprocket 
wheel as shown, whilst below it passes round an idle 
wheel, mounted on rollers atthe bottom of the metal 
arm, shown in the figure. This arm is narrower than 
the chain, and is thus able to pass with the latter into 
the mortise, The chain is in practice run at a speed of 
1800 ft. to 2300 ft. per minute. The wood to be 
cut is secured to the work-table by the clamping screw 
shown, and this table can be tilted if desired, thus 
making it easy to cut a mortise at any desired angle. 
It can further be traversed longitudinally, so that 
a mortise longer than ‘the width over the cutting 
chain can be cut at will. The machine is started by 
means of the foot lever shown to the front. On 
depressing this the chain is set running, and at the 
same time the work-table is automatically fed up- 
wards until the proper depth of cut is obtained, when 
an automatic stop comes into action. The table can 
then either be ap as or traversed longitudinally if 
a long mortise is desired. To break up the chips at 
the point where the cutters leave the work, a ‘‘ chip 
breaker” shown to the left of the chain in Fig. 1 is 
fitted. This consists of a piece of hard wood 
mounted on a suitable support and resting on top of 
the work operated on close to the cutting edges. The 
chip breaker moves up with the work whilst cutting 
is proceeding, and returns by gravity when the work 
is lowered. To clear away the chips from the machine 
a small suction fan is fitted, which collects the chips 
as they fly off the chain, and delivers them through 
the piping shown to the right to any desired place of 
deposit. The machine is exceedingly rapid in action, 
and on hardwood it will sink a mortise in one-fifth to 
one-sixth the time needed by a chisel machine. It is 
further much less noisy, and is capable of cutting the 
most intractable timber without splitting it. The 
machine is not confined to the cutting of mortises of 
any one width, as a set of chains of different widths, 
with suitable sprocket wheels and supporting arms 
form part of the equipment of the tool, the change 
from one to the other being rapidly effected. 








THE ROLLING STOCK OF THE GREAT 
CENTRAL RAILWAY. 

Srk Witiram Powuirr, with characteristic fore- 
sight, determined, when arranging for the passenger 
tratiic on the Great Central Railway, that the 
most comfortable accommodation should be pro- 
vided for all travellers, and thus all the trains are 
of the corridor type, with four-wheeled bogies, Gould’s 
vestibule and automatic coupler, Gresham’s direct 
system of heating, ‘‘ torpedo” ventilators, the auto- 
matic vacuum brake, and electric communication be- 
tween passengers and attendants; and at the same 
time every effort has been made to reduce oscillation 
to a minimum. Indeed, writing from considerable 
experience on the line, we can congratulate all inte- 
rested on the splendid result. There are dining cars, 
luncheon cars, and—what is much more of a novelty 
in railway travel—a buffet car, which is very con- 
venient in the early morning and night trains for 
‘*snacks.” The dining and luncheon trains consist of a 
brake first, composite, first-class dining car, kitchen 
car, third-class dining car, third-class, and brake 
third; but the carriages are alike in their general 
design, and we propose to illustrate in detail the 
outstanding features. 

In the present issue we commence our series of 
illustrations of the rolling stock by giving a two- 
page plate, on which will be found an elevation (look- 
ing at the corridor side) of one of the corridor car- 
riages, and also an elevation and plan of the under- 
frame. We also give on the opposite page other views, 
including two end elevations, Figs. 4 and 5, and detail 
views of one of the bogies, Figs. 6, 7, and 8. 

We postpone any detailed description of this rolling 
stock until we publish further illustrations, but mean- 
while we may state that the carriages have been de- 
signed and built under the direct supervision of Mr. 
T. Parker, Jun., the carriage and wagon superinten- 
dent of the company. 








Ovr Locomotivrk Exports.—The exports of locomo- 
tives from the United Kingdom sustained a check in June, 
being only valued at 93,963/., as compared with 166,960/. 
in June, 1898, and 104,211/. in June, 1897. British India 
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and 11,3972. respectively. The aggregate value of the ex- | 
ports from the United Kingdom to June 30, this year, was | 
664,491/., as compared with 593,898/, in the first half of 

1898, and 627,935/. in the first half of 1897. The exports 

to British India to June 30 this year were 313,778/., as 

compared with 178,832/. and 149,403/. in the correspond- 

ing periods of 1898 and 1897 respectively ; those to South 

America were 105,339/., as compared with 72,5327. and 

96,705/. respectively; and those to Australasia 52,180/., 

as compared with 157,7567. and 114,026/. respectively. 








figured in these totals for 35,458/., 37,707/., and 21,4077, 
respectively ; and South America for 20,880/.,. 25,6520. 





Pic-Iron Propuction.—The three countries which now | 
produce the largest quantity of pig iron, are the United 
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States, Great Britain, and Germany. The production of 
American pig iron last year was 11,733,934 tons ; of British 
pig, 8,817,109 tons ; and of German pig, 7,215,927 tons ; 
making an aggregate of 27,766,970 tons. The correspond- 
ing production in 1897 was : American pig, 9,652,680 tons ; 
British pig, 8,681,151 tons; and German pig, 6,864,405 
tons ; making an aggregate of 25,198,236 tons. In 1896 
erage stood thus: American pig, 8,623,127 tons ; 

ritish pig, 8,659,681 tons; and German pig, 6,372,575 
tons ; making an egate of 23,655,383 tons. It will be 
seen that production increased in 1897 and 1898 to the 
extent of 4,111,587 tons. To this increase Great Britain 
only contributed 157,428 tons, 
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CORRIDOR CARRIAGE FOR THE GREAT CENTRAL RAILWAY. 


CONSTRUCTED FROM THE DESIGNS OF MR. T. PARKER, JUN., CARRIAGE AND WAGON SUPERINTENDENT. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, J @/ 5. 

A LULL has come over the iron trade at last, but it 
will, of necessity, be of short duration. Buyers and 
sellers are resting on their arms, to use a military 
phrase, and probabl will allow the guiet to continue 
until about the middle of the month. There isno good 
reascn for anticipating lower prices in furnace or mill 
p:oducts this summer. The increased furnace output 
has been pretty — reckoned and will make no 
impression, as tLe product is already sold. Bessemer 
pig has advanced to 20 dols. at furnace sincs last writ- 
ing, and is in danger of going higher. The tinplate 
makers are on strike over wages, and nothing can be 
said at present asto the outcome. A strong effort has 
been made by the Amalgamated Association to recover 
lost ground in Pittsburg m'lls, especially at Homestead, 
but without result at present. The latest advices 
show that there has been no interruption of work. 
Pennsylvania produced last year 5,367,979 tons of pig 
iron, or 750,345 tons more than the year before, at a cost 
of 9.94 dols., as against 10.58 dols. in 1897. The pro- 
duction of Bessemer steel ia Pennsylvania last year 
was 3,357,684 tons, or 509,480 tons more than in 1897. 
Out of twenty black plate works, eighteen were in 
operation in the States, and produced 44 per cent. of 
the entire product. The indications are that the 
demand for all kinds of iron and steel products will ex- 
ceed the demand, despite the increased capacity now 
available. The trade has been surprised during the 
past few days with inquiries from Transatlantic 
sources for large quantities of crude and finished pro- 
ducts. Very little of this business can be taken, as 
our plants are so far oversold, and there are so man 
buyers awaiting their turn to be accommodated. 
Prices have been moving steadily upward until Bes- 
semer has reached 20 dols., and now all hope that 
there will be a standstill fora month or two. But it 
is impossible to predict. The facts we know are that 
there are enormous requirements to be filled, and that 
everything that can be made this year is already con- 
tracted for. The output of ore exceeds all records, 
and autumn shipments will surpass recent achieve- 
ments. One influence which will work against ad- 
vancing prices—for the present at least—is the un- 
willingness of manufacturers to sell much more for 
1900 delivery. Still, by September this unwillingness 
will be undermined. Railroad and bridge building is 
crowding very hard. Shipyard work is pressing. A 
new yard is to be built across the Delaware River at 
this point. All railroads report increased earnings 
and increased traffic. The clearing-house returns 
show a great increase in business. The manufacturing 
plants and machine shops have three to four months’ 
work ahead, and there is much new work coming along. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—On the pig-iron market last 
Thursday forenoon some 15,000 tons of iron were dealt in. 
Prices were firm at very near the previous night’s level. 
In the afternoon again about 15,000 tons changed hands. 
The feature of the market was the marked firmness of 
Cleveland iron, which rose 3d. per ton. The settlement 
prices were: Scotch iron, 69s. Aid; Cleveland, 68s. 104d. ; 
Cumberland and Middlesbrough hematite iron, 74s. 43d. 
and 72:. 9d. per ton. Only a small amount of business 
was done on Friday forenoon, not over 15,000 tons being 
done in the forenoon. Prices, however, were very firm. 
Scotch advanced 14d. r ton; Cleveland, 5d.; and 
hematite 44d. per ton. o material change took place in 
the afternoon, except that ee went up, chiefly in 
consequence of the Board of Trade returns. The turn- 
over amounted to about 20,000 tons, and the settle- 
ment prices were 703. 44d., 693. 9d., 75s. 44d., and 
723. 9d. per ton. About 20,000 tons of iron were dealt in 
on Monday forenoon. The tone was strong, and prices 
had a further sharp advance over Friday’s closing quvta- 
tions. The forenoon quotations fell back from the best ; 
still Scotch was up 34d., Cleveland 7d., and hematite iron 
5d. per ton. ther 15,000 tons were dealt in at 
the afternoon market, when the tone was easier. The 
settlement prices were: 703. 44d., 70s., 75s. 6d., and 
723. 9d. per ton. A very moderate amount of business 
was done on Tuesday forenoon. Some 10,000 tons changed 
hands, and the tone was steady. Scotch and Cleveland 
both lost 4d. per ton, and hematite iron gained 14d. per 
ton. Other 10,000 tons were sold in the afternoon, and 
prices were strong, Scotch being up to 70s 9d. and hema- 
tite iron up to 76s. The settlement prices at the close 
were : 70s. 9d., 70s. 44d., 75s. 104d., and 72s. 9d. per ton. 
About 20,000 tons changed hands this forenoon, when 
Scotch iron touched 71s. per ton. It afterwards relapsed 
2d. per ton. A good business was done in the afternoon, 
but there was a sharp set back in prices. The settle- 
ment prices were : 703. 14d., 70s., 753., and 72s. 9d. per ton, 
The following are the current quotations for No. 1 makers’ 
iron: Clyde, 77s. per ton; Gartsherrie and Calder, 78s ; 
Summerlee and Coltness, 79s.—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 76s. 
Shotts (shipped at Leith), 78s.; Carron (shipped at Grange- 
mouth), 793. per ton. There was an absence of sellers 
on Friday afternoon, when the market was quickly 
bid up, and the buyers were understood to be of 
a local character. Sellers were reserved, and, for the 
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time being, the ‘‘ bulls” had all their own way. As 


Glasgow Fair is ‘‘ on,” it is anticipated that there will 
be less doing for some days. For a period of ten or 
fourteen days it is likely that there will be a general 
stoppage of works where consumption goes on. There 
are three furnaces temporarily put out of blast by the 
Eglinton Iron Company, so that only 80 are blowing at 
the moment, against 81 at this time last year. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 302,929 tons yesterday afternoon, as com- 
pared with 303,519 tons yesterday week, thus showing for 
the past week a decrease amounting to 590 tons. The 
following are the returns of the shipments of pig iron from 
all Scotch ports last week : To Canada, 150 tons ; to India, 
334 tons; to France, 150 tons; to Italy, 875 tons; to 
Germany, 300 tons; to Russia, 656 tons; to Holland, 
330 tons; to other countries lesser qualities; and coast- 
wise, 2077 tons. 

Finished Iron and Stecl.—In the general positisn of 
the finished iron trade there is but little change to report. 
Common bars are quoted at 7/. 5s. per ton ; best bars at 
7l. 12s. 6d. ; and best horseshoe iron at 7/. 15s. per ton, 
all net. Steelmakers are all fully employed, but they 
complain that the value of angle bars does not rise in a 
corresponding manner with the ruling price of ship-plates. 
The north of England makers have raised the price 23. 6d. 
per ton. For shipbuilding steel there is rather less 
inquiry than there was some time ago. For a long time 
past the men employed in the finished iron and steel 
works around the city have considered that they were 
entitled t» have an increase in their wages, and two or 
three weeks since they made an application for an advance 
through their Amalgamated Society of Iron and Steel 
Works. They were offered a conference on the subject, 
but they preferred otherwise and made the request in 
person in one case, where they got the advance, and the 
other members of the Masters’ Association are expected 
to follow suit. 


Glasgow Copper Market.—Last Thursday there were 50 
tons of copper sold, and the price rose 9s. 6d. per ton. 
The advices from America are regarded as being more 
assuring again. The market was idle in the afternoon, 
and there was no further change of prices. No business 
took place in the copper market on Friday forenoon, but 
the price fell 5s. per ton. There was no material change 
in the afternoon. No change took place on Monday, 
either forenoon or afternoon. In the forenoon, how- 
ever, the price rose 22s. 6d. per ton. No dealings were 
reported yesterday forenoon, but the price lost 10s. per 
ton. The metal was still neglected in the afternoon. At 
the morning meeting of the metal market to-day there 
were no dealings, but the price rose 2s. 6d. per ton. 
Copper was idle in the afternoon, and the price was 5s. 
per ton higher. 


Order for a New Sailing Ship.—Messrs. Browne, 
Watson, and Co., of this city, have contracted with the 
Ailsa Shipbuilding Company, Troon, to build a barque of 
3000 tons deadweight. ‘This is the first order for a sailing 
ship that has been placed on the Clyde for a comparatively 
long period, the last sailing vessel of any size being the 
Inverclyde, launched by Messrs. Russell and Co. in 1898. 
There are a great number of shipowners who would follow 
Messrs. Browne, Watson, and Co.’s example but for the 
high price of material and uncertainty of delivery, April 
and May being the earliest dates on which Clyde builders 
will undertake the delivery of new tonnage. 


Pipe Tender for the Edinburgh and District Water 
Works.—Six tenders for pipes were opened at the last 
meeting of the Works Committee of the Edinburgh and 
District Water Trusts. The tenders were very close, run- 
ning from 2048/. to 2014/., the latter being a tender made 
by Messrs. R. Laidlaw and Son, Glasgow. This being the 
lowest, it was ordered to be accepted if found correct. A 
tender from a London firm representing an American firm 
was received amounting to 2015/. 18s, 2d. 


New Clyde Shipbuilding Firm.—Mr. George Brown, 
the shipyard manager to Messrs. Denny and Brothers, 
Dumbarton, has resigned his post for the purpose of 
starting a new shipbuilding firm in conjunction with a 
well-known man as partner. 


Contract for two New Steamers.—Contracts for new 
vessels bave not been very numerous on the Clyde lately ; 
but Messrs. R. Napier and Sons have just booked a couple 
of steamers to speed 18 knots for the Roumanian State 
Railway Company. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The South Yorkshire Coal Trade.—The monthly and 
half-yearly return which forms such an excellent index of 
the business done by the local colleries with Hull has been 
issued, and on the whole it is extremely satisfactory. 
Although there has been an increase in the business trans- 
acted, three of the hitherto largest-contributing collieries 
—Denaby and Cadeby, Aldwarke Main, and Kilnhurat— 
have all sent a less tonnage, both in June and in the six 
months, than last year. This is in consequence of the 
active competition from some of the new collieries, such 
as Hickleton Main and Grimethorpe, and also from Der- 
byshire, from which a good deal of coal is now being ex- 
ported. The return shows that the total tonnage sent to 
the port last month was 320,480, or some 6000 tons more 
than in June of last year. The total for the half- 

ear was 1,564,032 tons, as compared with 1,464,240 tons 


3} 1m the first half of 1898, or an increase of 99,792 tons. The 


business coastwise in the month was 22,216, and in the 
six months 133,802 tons, both figures being a considerable 
increase on last year. The tonnage exported in June 
was 192,783, against 165,375 last June, and in the half- 





year it was 725,838 tons, as against 615,694 tons in 1898. 
The largest increase in the exports was with Northern 








Russia. In the month 83,418 tons were sent, against 
40,465 tons in June last year, and 151,501 tons in the 
half-year, against 78,959 tons in 1898. The exports to 
Sweden were also doubled. At the present time the ex- 
port season is in full swing. 


Davy Brothers, Limited.—The directors of this, one of 
the oldest engineering concerns in Sheffield, say that their 
accounts for the past year show a net loss of 3207/. 16s. 2d 
making, with the balance from the previous year, a total 
deficit to be carried forward of 5171/. 15s. 10d. This un- 
satisfactory result is accounted for entirely in the engi- 
Leering department, and is — attributable to the 
completion of contracts taken at low prices before the 
engineers’ strike and executed under working conditions 
which added heavily to the cost, and to the want of 
mcdern machine tools in the department. The first 
cause no longer exists, and the second is being remedied 
by the putting down of new machinery. The works are 
well employed, and there is every prospect of continued 
activity under more favourable conditions. 


Trial oy a Vickers Gun.—There have just been some 
interesting trials with a new 6-in. a tg, Ag and 
mounting manufactured by Messrs. Vickers, Sons, and 
Maxim for the United States Government, who have 
recently purchased the rights of manufacture for their 
Navy of the Vickers quick-firing mechanism and breech- 
screw. The trials tcok place at the company’s heavy gun 
range at Eskmeals, Cumberland. The projectiles fired 
weighed 100 lb., and the striking energy of the gun was 
5724 foot-tons, which would perforate a thickness of steel 
armour of 17 in. The energy obtained per ton of gun 
was 768.3 foot-tons, and the gun has been proved capable 
of doing work to the extent of 57,240 foot-tons per 
minute. The mounting is constructed of light steel 
forgings, and the novel features in the gun are the high 
energies and great rapidity of fire. 


The Dangers of File-Cutting.—The file manufacturers of 
Sheffield, who still adhere to the hand-cutting process, 
as well as the men who do it, are breathing more freely. 
A short time ago the Hume Office issued a series of 
regulations based on the report of a Departmental Com. 
mittee, which, if enforced, would practically put an end 
to hand file-cutting. The Home Secretary has promised 
not to deal with the industry without communicating 
with those who are interested on both sides of the 
question. 


Iron and Steel Trades.—The scarcity and increasing 
dearness of furnace coke are causing the greatest incon- 
venience to ironmasters, especially to those in this dis- 
trict and further south. Unless more adequate supplies 
can be obtained furnaces, it is stated, will have to be 
shut down. The demand for iron is well maintained 
and prices are still moving upward, There are very 
serious complaints amongst the steel manufacturers that 
they cannot get their stuff dealt with by the mills and 
forges, and the utmost inconvenience is being caused to 
consumers by their non-deliveries. Most of the lighter 
trades are fairly well employed, but there is little or no 
pressure of orders. 


The Coal and Coke Trades.—The collieries in this dis- 
trict producing hard coal suitable for shipment are work- 
ing full time, and there is an excellent demand for manu- 
facturing purposes. Common coal is very dear, and in 
some cases is realising as much as could be got for best 
hards three years ago. Blast-furnace coke is making 1/. 
per ton at the ovens, and steel coke is about the same 
price. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change, and the market was 
very cheerful. A most sanguine view of the future was 
taken, and a considerable amount of business transacted. 
Prices for makers’ iron were steady, being very little in- 
fluenced by the slight fluctuations in warrants. The general 
uotation for prompt f.o.b. delivery of No. 3 g.m.b. 
jleveland pig iron was 70s., and a fair number of 
parcels changed hands at that price. By the close of 
the market there were more buyers than sellers at 
the foregoing figure. No. 1 was 71s.; No. 4 foundry, 
69s.; and grey forge, 67s. 6d. Middlesbrough warrants 
opened at 69s. 9d, and advanced by the close to 
70s. 4d. cash buyers. The demand for east coast 
hematite pig iron was very good. Sellers as a rule 
quoted 75s. for early de tea 4 of Nos. 1, 2, and 
3. Buyers, however, were hardly prepared to pay that 
figure, except under special circumstances. There were 
plenty of buyers at 74s. Middlesbrough hematite war- 
rants not quoted. Spanish ore is strong. Rubio has 
sold at 17s. 6d. ex-ship Tees, but some buyers report 
that wef can purchase at rather less, Freights Bilbao- 
Middlesbrough have been fixed at 6s. 9d., but 63. 104d. 
is alo named. To-day there was a good business 
doing. Prices for makers’ iron were the same as those 
ruling yesterday. Middlesbrough warrants opened 
703. 3d., but eased by the close to 69s. 11d. cash buyers ; 
re hematite warrants were again neglected. 
Shipments of pig iron continue very heavy, and inland 
deliveries are large. Further expansion in trade is 
anticipated, but if it extends much more, where the 
supply is to come from is not easily explained, for 
already the output is fully taken up. 


Advance in Blast-Furnacemen’s Wages.—The ascertained 
= of No. 3 Cleveland pig iron for the months of April, 
May, and June has been certified at 47s. 11.70d. This 
means an advance in blast-furnacemen’s wages of 3.75 
per cent., which will raise the wages from 16 per cent. 
above the standard to 19 75 rer cent. above the standard, 
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advance will take effect from July 1. The ascer- 
ee price for the first quarter of the year was 44s. 10.08d. 
There has, therefore, been an advance in the price of iron 
of 3s. 1.62d. per ton in the second quarter of 1899. The 
high price realised during the past few weeks will 
operate on wages in a future quarter. 

Manufactured Iron and Stect.—Great firmness and brisk- 
ness characterise these two important branches of the staple 
industry. Buyers are more desirous to do business than 
sellers, notwithstanding recent advances. The demand for 
plates and angles is oo particularly fordelivery 
abroad. Some firms are so busily engaged that they have 
had to refuse further orders, and several manufacturers 
are behind in their deliveries. Common iron bars are 
now 71. 5s.; best bars, 77. 15s. ; iron ship-plates, 77. 5s. ; 
and steel ship-plates, 7/7. 103. to 77, 12s. 6d.—all less the 
usual discount. Heavy steel rails are at 6/., and cast-iron 
chairs 4/. 10s.—both net at works. 


Proposed Hight Hours’ Day at Cleveland Mines.—At a 
meeting of delegates of the Cleveland Miners and Quarry- 
men’s Association to further discuss the question as to 
whether the men were in favour of —* for an eight 
hours’ day, a form of ballot paper, which is to be sent 
out to all classes of men concern € 
Sufficient time will be allowed for the men to discuss the 
question among themselves before the papers are col- 
lected. 

Coal and Coke. — Most classes of coal keep firm. 
Bunkers, however, show signs of weakness. The supply 
is abundant, and the demand is hardly so good as it was. 
Sellers are now prepared to enter into contracts for de- 
livery over the last half of the year. Hitherto they have 
been unwilling to do forward business. There is no 
abatement in the huge demand for coke, and prices 
are strong. Ave blast-furnace qualities are 21s. and 
upwards delivered here. 








NOTES FROM THE SOUTH-WEST. 

The Telephone in the West.—The General Post Office 
has decided to construct a new trunk line for telephonic 
purposes between Newport and London. Hitherto a 
renter at Newport wishing to speak to London had his 
call put through either Bristol or Cardiff, which involved 
much delay. The Post Office is also providing additional 
facilities for Cardiff and Swansea. 


Rhymney Iron Company, Limited.—The directors’ 
report shows a profit for the year of 26,395/., and a 
total undivided profit of 38,9597. After paying 17,509/. 
in interest on debentures and prepaid capital, the directors 
recommend a dividend of 1 per cent., absorbing 9939/., 
and leaving 11,5117. to be carried forward. As the strike, 
which lasted from April to August last year, cost the 
company upwards of 20,000/., this dividend is considered 
satisfactory. The business from April this year has been 
prosperous; and having regard to the forward sales 
which have been effected at good prices, the prosperity 
of the company for the current year seems assured. The 
directors are preparing for further sinkings, and it had 
been contemplated to ask for further capital powers for 
this purpose, but the financial position of the company 
is such that the directors are able to postpone this ques- 
tion for the present. In consequence of the strike, the 
quantity of coal raised during the year fell from 574,370 
tons to 306,015 tons, but it is expected that the output 
during the current financial year will show a considerable 
increase over that of 1897. Including the 1} per cent. 
increase of June 1, the wages of the colliers are now 

? per cent. above the standard of December, 1879. 


The ‘* Benbow.”—The Benbow, line-of-battleship, which 
left Plymouth last week after a refit to resume her duties 
as guardship at Greenock, had a four hours’ natural- 
draught steam trial on her e round, when the 
engines developed a mean indicated horse-power of 7600, 
which gave the vessel a speed of 154 knots. 


Tredegar Iron and Coal Company.—The directors state 
that the strike of South Wales colliers, referred to in 
the previous annual report, resulted in a very severe 
actual loss, in addition to the loss of profit on about 
400,000 tons of coal which the colliers would have pro- 
duced during the period covered by the strike. The loss 
in wages to the colliers and others employed by the 
company exceeded 90,000/. Since the termination of this 
unfortunate dispute, the coal trade has continued gene- 
rally good, and prices have been higher than for several 
years. Notwithstanding this, the balance-sheet shows 
that the gross profits of the ar) 4 on the year’s opera- 
tions had been only 9914. After deducting from this 
9579/. for interest on loans, &c., a balance of 335/. is left. 
The balance from the previous year, after the payment of 
dividend, was"10,334/., making up a total for appropria- 
tion of 10,6697. In dealing with this amount, the direc- 
tors have decided to write off 10,000/. from capital, &c., 
and carry forward the balance of 6697. The company is 
now working on orders at more remunerative prices, and 
the directors believe that the result of the current year’s 
working will be satisfactory. The M‘Laren Merthyr 
pits in the Rhymney Valley are being rapidly developed, 
and have reached a weekly output of about 4500 tons. 


Barry.—The quantity of coal and coke shipped from 
Barry in the first half of this year was 3,776,172 tons. 
At a meeting of the gy Railway directors on Friday, 
it was decided to open the new landing-stage at Barry 
Pier-head on Monday next. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports last month were: 
1,597,430 tons foreign and 332,501 tons coastwise. The 
shipments of iron and steel were: 6329 tons; of coke, 
13,959 tons ; and of patent fuel, 117,281 tons. In the six 
months ending June 30 this year the aggregate exports of 


ed, was agreed upon. | Qo 





coal from Cardiff were: 8,151,278 tons; of iron and steel, 
51,632 tons; of coke, 35,929 tons; and of patent fuel, 
227,231 tons. The shipments from Newport in the same 
period were: Coal, 1,921,183 tons; iron and steel, 12,019 
tons; coke, 6663 tons; and patent fuel,- 48,037 -tons. 
From Swansea: Coal, 1,212,329 tons; iron and steel, 
4546 tons; coke, 17,569 tons; and patent fuel, 264,162 
tons. From Llanelly: Coal, 122,456 tons; steel and 
iron, nil; coke, ni! ; and patent fuel, nil. 

Welsh Coal for the Navy.—The Lords of the Admiralty 
have accepted tenders for the supply of about 72,000 tons 
of Welsh steam coal to be piesa | during the next six 
months, The contract prices range between 12s. 44d. and 
12s. 6d. per ton. The coal is required for the bunkering 
of ships on foreign stations. Admiralty contracts have 
also been let for the supply of about 30,000 tons of best 
steam coal for bunkering the British fleet during the forth- 
coming naval manceuvres. 

Swansea.—The exports of coal and coke from Swansea 
last month showed an increase of 37,000 tons. There 
were also increases of 8000 tons and 7000 tons respectively 
in the exports of patent fuel and tin-plates. 


Cardiff.—Steam coal has shown no material change. 
ke has also made about former terms. The iron ore 


market has continued firm; the best rubio has made] bee 


15s. 3d. to 15s. 5d. per ton. 





MISCELLANEA. 
Tue Kaiser Wilhelm der Grosse crossed the Atlantic 
last week at a mean speed of 22.6 knots. 


Many relics of the famous electrician Volta have been 
lost in the fire which destroyed the Como Exhibition. 


The French Navy Estimates for 1900 total 12,514,672U., 
an increase of about half a million, principally on material 
for shipbuilding and ordnance. 


United States shipbuiders are said to have on hand 50 
naval vessels valued at 8 millions, and 200 merchant 
steamers worth 6 millions sterling. 


The National Fire Brigades Union have an exhibition 
and review at Perry Hall Park, near Birmingham, from 
July 22 to 28. 


There has just been issued by Mr. John Murray, Albe- 
marle-street, London, under the auspices of the Royal 
Agricultural Society, a useful pamphlet on hedges and 
hedge-making, by W. J. Malden, containing a wealth of 
information on the subject. 


The Board of Trade only now issue the returns of 
wrecks for the year ending June, 1898. These, of course, 
now belong to ancient history, and it need only be stated 
that the losses of life and property are almost unprece- 
dentedly low, especially in view of expanding shipping. 


The ‘Imperial, Limited,” over the Canadian Pacific 
Railroad, now does the journey from Montreal to Van- 
couver in 100 hours, a reduction in time of a day, due 
tg to 80 stoppages instead of 140. The time from Lon- 

on is ten days to Vancouver and three weeks to Japan. 


The Russian Government has decided to build a branch 
railway to the Trans-Caucasian line to Daschkessan, 
which shall more especially convey iron ore for the South 
Russian blast-furnaces and iron works. The branch line 
will proceed from the Gelissawetpol station. 


The Mickley Coal Company have done some arduous 
work at their West Wylam Colliery, where compressed- 
air rock-drills, patented by Mr. J. G. Cranston, New- 
castle, have been used to clear a way ae 1700 yards 
of ‘‘anticline” which separated the seams of coal. 


According to Ryland’s Iron Trade Circular there are 
404 furnaces in blast in the United Kingdom, of which 
290 are in England, 82 in Scotland, and 32 in Wales. 
This is two less than in March last, but five more than at 
the end of 1898. 


The Commission on Accidents to Railway Servants 
announce that a committee of their body will be told off 
to deal with the question of automatic couplings, and 
this committee will consider any inventions that may be 
submitted to them. 


The Naval Manceuvres programme shows that their 
principal objects will-be to test the most useful methods 
of employing a large body of cruisers in conjunction with 
a fleet, to throw some light on the question of speed v. 
fighting strength, and to show how destfoyers and tor- 
pedo-boats may be expected to work in war. 


From the Baldwin Locomotive Works, Philadelphia, 
Pa., we have'in book form a series of diagrams to facilitate 
various calculations involved in locomotive practice. 
There are sixteen of these curves, several of them en- 
abling the tractive power for given cylinder dimensions 
and pressures to be at once ascertained. 


Mr. Balfour promised to a deputation to lay before the 
Government the pleas in favour of a national guarantee 
for the interest on capital involved in the construction of 
the tunnel between Scotland and Ireland—anything 
above 12 millions — This is probably only a 
pleasant preliminary to refusal. 


The Kronstadtski Viestnik states that the Swedish Sal- 
vage Company Neptun expects to right the sunken Rus- 
sian battleship Gangut on the bottom where she lies during 
this month, and will then proceed to raise her to the sur- 
face. The means are pontoons and chains, the tension of 
the latter being about 700 tons. A channel has also been 
made by means of compressed air on the starboard side 
of the vessel to assist in the righting operations. 


There is about to be formed a company for the manu- 
facture of Anderson’s pipe coupling, which, although 





— to all kinds of pipes, will be specially useful in 


the case of lead pipes in private dwellings. In this latter 
case the services of the plumber may be dispensed with 
as a handy man may with special = Sand expand the en 
of the tube to admit an internal coupling length or sleeve, 
while outside rings are fitted, which are held together by 
a screwed collar on one of them being turned in the 
threaded part of the other ring. 

The Great Central Railway Company have succeeded 
in passing through the House of Lords their Bill for the 
construction of an alternative route from near Quainton- 
road vid Wycombe and the Great Western ilway, 
which will make them independent of the Metropolitan 
Company. A map of the alternative routes was given on 
page 165 of our last volume; but compensation has 
to be paid the Metropolitan for the widening works they 
effected to meet the extra traffic. The amount will be 
settled by arbitration. 

The German Imperial Post Office has lately made 
several experiments with a view to testing the rapidity 
of the conveyance of mails overland from Berlin to 
Tientsin. In a few instances the mails arrived sooner by 
the Siberian Railway than if they had been sent by sea, 
but in general they reached their destination consider. 
ably later. In the meantime the experiments have 
m abandoned. A regular overland postal service 
from Europe to East Asia will not be practically avail- 
able until the Siberian Railway has reached the cea 
through Manchuria. 


We learn from the secretary of the Institution of Elec- 
trical Engineers that the reunion of ‘the Institution in 
Switzerland from September 1 to 10 next is likely to be 
well attended, and that the final arrangements for the 
visit are now in progress. It is hoped that a circular 
giving further details may be issued at the end of the 
current month. We are informed also that the Council 
have found it necessary to decide that, with the exception 
of candidates for election to the Institution, whose pro- 
posal forms shall have been passed by the Council for 
ballot, only members and ladies and children accompany- 
ing them, can be authorised to participate in the visit. 


The Old Students’ Association of the City and Guilds 
of London Institute Central Technical College held its 
annual dinner on Thursday, July 6, at the taurant 
Frascati, the Dean of the Coley" Professor Armstrong, 
taking the chair. Professor W. E. Ayrton announced 
that the electrical department would soon be greatly ex- 
tended by the erection of a large new dynamo-room nearly 
six times the size of that at present in use, and occupying 
a considerable part of the ground floor of the new build- 
ing of the Royal School of Art Needlework adjoining the 
college. The accommcdation for this department would 
be further increased by the completion of a new drawing 
office and a new lecture theatre. 


In his presidential address at the Society of Chemical 
Industry on Wednesday, Mr. George Beilby pointed out 
that the coal consumed in the United Kingdom in 1898 
was 157 million tons, of which 76 million tons were con- 
sumed for industrial pur ; 46 million tons for indus- 
trial purposes ; and 35 million tons for domestic purposes. 
Taking the two first items more in detail, it is estimated 
that for the production of power railways consume 10 to 
12 million tons; coasting steamers, 6 to 8 million tons; 
mines, 10 to 11 million tons; factories, 38 to 40 million 
tons. For industrial purposes, blast-furnaces consume 
16 to 18 million tons ; steel and malleable iron works, 10 to 
12 million tons; other metallurgical works, 1 to 2 million 
tons ; chemical works, potteries, and glass works, 4 to 
6 million tons ; gasworks, about 13 million tons, 


A large and representative meeting of ironmasters was 
held in London on Friday, the 7th inst , to consider further 
the question of the abolition of discounts. Firms in all parts 
of the kingdom were iy ecip with the exception of 
Scotland, where makers have recently abolished discounts. 
It was reported that 150 invitations had been issued, and 
only 30 firms had not replied. An overwhelming majority 
was in favour of the abolition of discounts, though Sir 
Benjamin Hingley was present as representing a small but 
influential body of dissentients. It was resolved with two 
dissentients, ‘‘ That in the opinion of this meeting it is de- 
sirable to abolish the customary 24 per cent. for monthly 
accounts,” It was next agreed that in consequence of the 
decision it was desirable to adjourn the meeting to some 

riod within a month, and in the meantime Sir Benjamin 

ingley undertook to communicate with the non-assent- 
ing firms to ascertain whether they would now reconsider 
the question or agree to a uniform diecount of 24 per cent. 
and no other allowances, 


The report by medical and military officers on the wounds 
of the Dum-Dum bullet has been i . \In the précis of 
the reports on the nature of the wounds inflicted by the 
.303-in, service bullet during the operation of the Chitral 
relief force the following conclusions are’ arrived at: 1. 
The extrance and exit wounds are very similar, the latter 
being somewhat smaller than the former. 2. The bullet 
drills through a bone and does not fracture it. 3. At close 

uarters, although important structures may be injured, 
the injury is insufficient to immediately cause shock or 
death. 4. Hemorrhage is comparatively slow, owing to 
the smallness of the wound. The medical officers agree that 
the Dum-Dum bullet is not an explosive projectile, and 
they quote evidence to that effect. In forwarding the re- 
rts received from the medical officers terving with the 
hitral relief force in 1895, Major-General Morton, Adju- 
tant-General in India, declares his opinion that the nature 
of the wounds inflicted by the .303-in. bullet and the absence 
of shock do not justify the expectation that the —— 
service bullet used with the Lee-Metford rifle would stop 
a cavalry charge, or a charge of fanatics, such as the 
British Army is liable to meet on the north-west frontier 
of India or in the Soudan. 
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NOTICES OF MEETINGS. 


InsTiITUTION oF NAVAL ARcuITECTs.—Summer Meetings at New- 
castle-upon-Tyne and Sunderland, July 18, 19, 20, 21, and 22. 
Tuesday, July 18, at 10.30 a.m. Reception by the Mayor and Cor- 

ration, after which the following papers will be read: 1. ‘‘ The 

ise and Progress of Rifled Naval Artillery,” by Sir Andrew 
Noble, K.C.B., F.R.S., &c. 2. ‘*The Distribution of Pressure 
over the Bottom of a ~~ Dock, and over the Dock Blocks,” 
by Mr. Francis Elgar, LL.D.,F.R.S., Vice-President. 3. ‘‘ New 
System of Forced Draught,” by Mr. Nelson Foley, Member. 
3.0 to5.30 p.m. Garden party at Jesmond Dene, by the Mayor 
of Newcastle. 7.30 p.m. Dinner of the Institution. Wednesday, 
July 19, at 10.30 a.m. Meeting in the Hall of the Literary and 
Philosophical Society, Westgate-road (kindly lent for the occa- 
sion). Election of New Somber’ and Associates. The following 
papers will be read and discussed: 1. ‘‘The Japanese Cruisers 
‘ Asama’ and ‘ Tokiwa,’” by Mr. Philip Watts, Member of Council. 
2. On the Boiler Arrangements of Certain Recent Cruisers,” 
by Mr. F. T. Marshall, Member. 3. ‘‘ Ice-Breakers,” by Mr. H. F. 
Swan, Member. 2pm. Luncheon at Elswick and inspection of 
works. 9.0t012.0p.m. ‘At Home” at Jesmond Dene House on 
the invitation of Sir Andrew and Lady Noble. Thursday, July 20, 
at 10.0 a.m. Meeting in the Hall of the Literary and Philoso- 
phical Society, Westgate-road. The following papers will be 
read and discussed: 1. ‘Some Experiments having Reference 
to the Durability of Water-Tube Boilers,” by Mr. A. F. Yarrow, 
Vice-President. 2. ‘‘ Large Atlantic Cargo Steamers,” by Mr. 
G. B. Hunter, Member. In connection with this paper it may 
be mentioned that Messrs. Swan and Hunter’s works will be 
3. “On Thrust-Block Friction,” by 
4, Concluding proceedings. 
The meeting will adjourn atl p.m. 1.15 p.m. Luncheon at the 
Town Hall on the invitation of the ReceptionCommittee. After- 
noon excursions on the River Tyne. Soirée in the evening at 
the Hancock Museum of Natural Science. Friday, excursion to 
Sunderland, where several works will be visited. Saturday, ex- 
cursion to Cragside, Rothbury, by kind invitation of the Right 
Hon. Lord Armstrong, O.B., F.R.S., &c. 

Tux INSTITUTION OF JUNIOR ENGINRERS.—Visit, Wednesday, 
July 19, at 6 p.m., Messrs. James Simpson and Co.’s Engine 
Works, Grosvenor-road, Pimlico. 
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visited during the afternoon. 
Herr F. von Kodolitsch, Member. 














PREMIUM SYSTEM IN WORKSHOPS. 


THERE is no more difficult question than that of 
the proper payment of labour. Day-work is illogical, 
and generally highly unsatisfactory. A man’s time 
is in itself of no value, but only the work accom- 
plished therein. This consideration naturally leads 
to the adoption of piece-work, but in very many 
cases the latter has not fulfilled anticipations. 
This arises largely from the difficulty of fixing or 
adjusting prices. The methods employed may 
alter, with the result that possibly the workman 
finds that he could easily increase his normal output 
by 50 or 60 per cent. He also knows that if he 
does so, the price allowed will be cut down, his em- 
ployers having an idea that no man’s wages should 
exceed a certain amount. This view has to our 
knowledge cost certain employers very large sums 
of money. Work which could have been easily 
turned out in a fortnight was kept hanging about 
for three or four weeks, and this went on year in 
and year out. The men would not exert them- 
selves more than was necessary to earn the limiting 
wage, and it is really hard to blame them. Asa 
consequence, during busy periods overtime had to 
be worked, or even double shifts. As a contrast 


GE 
9| We may instance another firm where the labourers 


were offered certain terms for handling heavy work 
which they accepted, and, by using their intelli- 
gence, economised so much that their pay amounted 
to 3l. a week, the standard in the district being 
about 20s. Though the employers recognised that 
they had offered unnecessarily favourable terms, 
they made no attempt to cut prices, recognising the 
unwisdom of such a precedent, which would instantly 
check any further effort at economy on the part of 
the men, not only by those immediately affected, 
but also by every other wage-earner in the factory. 
Everyone quite naturally wishes to earn his living 
as easily as possible, and once he finds that under 
no conditions will he be allowed to make more than 
a certain sum, he will recognise the position, and 
earn it with as little trouble to himself as possible. 

Another disadvantage of the piece-work system 
is that the men get an idea that a particular 
job is worth so much, and that this price should 

e maintained, even if improved processes en- 
able a man to double his output. In the recent 





trouble in the building trades in Yorkshire, in 
one case brought forward by the masters, the 
men objected to the use of Canadian-made doors, 
which were stated to be the product of unfair 
labour conditions. The unfairness consisted simply 
in the price at which the doors were sold, since 
inquiry showed that the men making them were 
paid about 4/, a week. In spite of this the objec- 
tion was maintained in accordance-with the theory 
already mentioned, viz., that the price of a product 
should not be reduced, no matter what improve- 
ment may be made in the methods of production. 
Unless we are misinformed, the difficulties which 
arose with respect to the introduction of the Lino- 
type into this country were also of this nature, 
the opponents of the machine considering it unfair 
that the work should be done more cheaply than 
by hand, even were the pay of the operators main- 
tained at the full standard. 

It is sometimes asserted that good work cannot 
be done on piece, and we have all probably known 
workmen complain that the price fixed will not 
allow them to “ make a job” of some particular 
piece of work. Every craftsman of any value takes 
a delight in exercising his utmost skill, but it is 
not always good business to permit him to do so. 
Thus, in one case we have in mind, the work in 
hand was the fitting up of some damper doors, and 
the fitter was much aggrieved at the piece rate 
being such as to prevent any attempt at ‘‘spit and 
polish.” Nevertheless since theodilites, levels, 
&c., are constructed by some of the best firms on 
the piece system, it is idle to contend that the 
latter and good workmanship are, as our medical 
friends would say, incompatibles. The real objec- 
tions to piece-work are, as stated above, of a totally 
different character. 

A very interesting attempt to turn the difficul- 
ties in the payment of labour is the ‘‘ premium 
plan,” to which we have many times referred in 
ENGINEERING, the last occasion being in our issue 
of April 21 last. The article on which that note 
was based has been reprinted in pamphlet form by 
the American Machinist, which, we lanes is pre- 
pared to supply copies gratis to those interested. 

Stated briefly, the system consists in fixing a 
standard time for the execution of each job, and 
paying the workman a premium for every hour he 
can save in executing the work. The men thus 
work on time wages, to which is added a surcharge 
as stated for any saving they may effect. To secure 
results mutually satisfactory to both master and 
men, it is essential in the first instance that the 
standard time shall not be fixed too low, nor, on 
the other hand, should the premium rate be too 
high, or the workman will be paid more than is 
necessary to obtain from him his highest efficiency. 
As a matter of fact, certain classes of British work- 
men are less eflicient the more they are paid, 
and whilst most employers feel a certain satis- 
faction and pride in having well-paid employés, 
they not unnaturally resent this high rate of pay 
being made an excuse for the men absenting them- 
selves from work two or three days aweek. More- 
over, in too many cases where a workman makes 
very high wages, his wife and family are, if any- 
thing, the worse off for it. In such cases the wife 
is handed a far from proper proportion of the earn- 
ings to keep house on, whilst the remainder finds 
its way into the coffers of Mr. Bung. The more 
such a man receives the less likely is he to make 
either a satisfactory workman or a decent husband 
and father. Nevertheless, these facts hardly form 
a sufficient argument for the fixing of a limiting 
wage, as, if anything like decent care is taken in 
arranging at the outset, cases where the wages are 
absolutely extravagant will be few and far between, 
and this being so, will be fully compensated for by 
the extra zeal with which men will work when they 
know that this extra effort will not be a sort of 
financial suicide. 

As a basis for fixing the premiums, Mr. F. A. 
Halsey, the author of the pamphlet, states that good 
résults will be obtained if it is assumed that the aver- 
age time taken over a particular job will be halved 
on the adoption of the premium system. The rate 
should then be such that the employer will not feel 
that he is being fleeced, should the men succeed in 
doubling their output. In some few instances the 
workman, by means of some ingenious dodge of his 
own devising, may do still better, but, even so, the 
employer scores, since the less time taken over a job 
the less its cost of production, both directly and in- 
directly. Mr. Halsey states that generally the plan 
of giving the workman one-third of the amount he 
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Resvtts or APPLYING THE PREMIUM PLAN TO A SincLe ConrTrRACT. 















































Day’s Work Pveetam Plan 
| Contract. ntract. 
| Wanes Fal wo, | New 
NATURE OF WorRK. : Dimension =, } ie Cost per|Cost per ages ages 
—— } Limit. Time |Number| Time | Number Pee. Pies per Day |per Day. 
per of Pieces r | of Pieces 
| Piece. | in Lot. | Piece. | in Lot. 
in. hours hours dols. dois. dols dols. 
1. Plain roller, steel ‘“ a Turn 603 3.58 35 8.1 | 10 82 72 2.30 2.34 
2. Flatturret lathe job2-in. stoc a. co 1.67 35 95 | 2 .37 +25 2.20 2.67 
3. Special screw 15 in. in dia- ) Turn an .002 on dia. |). | 9 e< 
aa. 1 in. pitch, steel / { thread 01 on length \ 38.0 35 16.35 | 5 — 5.28 2.60 3.30 
4. Complex-shaped block, steel Finish us 6.3 35 1.8 20 1.5 52 2.50 2.89 
5. “s ss = Mill 01 3.7 35 15 20 92 -62 2.50 4.15 
6 mn - ° Plane Ol 3 35 3 20 -08 -084; 2.30 2.40 
z. o me a Mill -O1 1.2 35 5 20 39 21 2.60 4.15 
8. Crooked arc - shaped piece, 
RR i sai nas > i ae 1.9 35 45 20 47 12] 2.50} 4.40 
9 & ze # | 02 2.2 35 85 20 .60 34 2.75 8.75 
10. ” ” Plane -O1 4.11 35 2.6 20 44 57 2.30 3.10 
11. ie “e Drill and ream| i 83 35 e) 20 19 .07 2.30 2.40 
12. es a | Slot | 02 4.26 35 3.2 20 aa -76 2 30 2.39 
13. Special atud square end, steel! Mill .002 1.63 | 35 85 | 20 44 31] 2.75 | 3.60 
14. Plain pinion, steel ms rm | -002 3.34 35 1.6 20 
15. S ~ i on | Slot | -001 .40 35 3 | 20 -10 -10 2.50 2.90 
16. i ue a --| Cut teeth 001 2.31 35 2.6 | 20 -63 71 2.75 2.75 
17. Heavy lathe job 48-in. aan | | 
steel .. os oe .-| Turn and face| -005 38.0 1 15.0 1 9.88 6.20 2.€0 4.10 
18. Milling special complex | 
recess, steel .. oo os = -002 193.0 1 96.0 | 1 48.25 | 36.40 2.50 3.80 
19. Hand crank, steel an Mill } 02 1.0 20 -59 20 22 14 2.20 2.42 
20. Small pinion, steel " | Cut teeth | c02 3.28 35 18 | 5 -90 61 2.75 3.55 
21. Small steel piece .. | Drill and ream O01 .86 35 12 | 8 21 04 2.50 3.50 
a ear, steel sd ..| Cut keyway ool -75 35 41 21 18 11 2.50 3.00 
CO ushing, bronze at Turn | -001 1.1 108 -49 74 -26 19 2.40 4.06 
2s. 4, steel piece oie ey Chuck | -001 2.23 35 1.7 10 49 41 2.20 2.45 
25. Flanged and threaded shaft, | | | 
steel .. . * me Turn -003 84.6 35 34.5 | 1 8.99 8.97 2.60 2.60 
26. Segmental nut coarse pitch, | | j 
steel .. " ee 3 Thread | -002 3.0 20 1.5 | 23 78 -61 2 60 3.20 
27. Special screw coarse pitch, | 
eee eee bs |}  .002 5.7 35 3.31 | 4 1.48] 1.23} 260] 93.70 
£8. Arc-ehaped piece, steel Res Finish 01 9.6 35 3.5 | 20 2.20 -90 230 2.70 
29. Large ring, boring millwork, | 
steel .. ee ee bie Bore -€03 23.9 35 15.4 6 5.97 4.82 2.50 3.10 
30. Large hexagon nuts, steel ..| Mill Hex. 1 i 27 35 1.21 | 19 74 -56 2.75 4.04 
31. Heavy pipe, steel Turn 05 15.0 35 10.0 1 3.75 3.00 2.60 3.00 
82. Ring, copper .. Turn .002 12.34 35 $5 | 12 2.46 .98 3.00 2 80 
33. Heavy shaft, steel Rough turn .05 37.50 35 24.0 | 3 9.37 7.60 2.50 3.15 
34. Same piece as 26 : Mill -01 2.0 35 44 | 22 55 15 2.75 3.35 
35. Heavy ring, steel . Slot outside 01 34.7 35 28 50 4 8.67 7.57 2.50 2.70 
36. Heavy pipe, steel .. Bore and face -003 62.5 35 30.0 4 15.50 10.30 2.50 3.43 
37. Bent piece, steel Mill -003 3.4 35 11 20 -85 44 2.50 4.00 
a » - - Finish < 3.9 35 2.0 18 -90 50 2.30 2.50 
39. Small gears, steel ae ..| Cut teeth .002 2.5 35 1.15 21 62 45 2.50 3.80 
40. Heavy ring boring millwork, 
steel * ire a Bore 003 23.6 35 25.4 4 6.13 6.35 2.60 2.50 
Totals .. ps = ; 592.89 33°.87 re 147.25 | 109.194) 96.60 | 124 56 











Ratios of Totals. 


New time 338 87 57 
Old time 592.89 10 


New wages per piece _ 
Old wages per piece — 


New wag-s per day 125.56 _ 129 


102.12 75 
147.25 100 


Old wages per day 6.60 160 


Nors.—The reduction of these results to single pieces reduces the apparent magnitude of thework. The total time accountcd 
fur in this Table, on the original contract, is about 20,0.0 hours, and the exhibit is really a large one and not a small one. 


saves on a job will prove satisfactory to both parties. 
Thus, if a particular job takes 12 hours to execute, 
and the workman is paid 9d. per hour, the labour 
cost of the work is obviousiy 9s. If the premium 
is based on allowing the workman one-third the 
saving which he may succeed in effecting, then for 
every hour saved the workman would receive 3d. 
Hence, if he succeeded in reducing the time to 
10 hours, the labour cost of the job would be 
7s. 6d. + 6d. premium, or 8s. total, whilst his rate 
of pay would be raised to 9.6d. per hour, or about 
6 per cent. In certain cases, such as blacksmith’s 
work, where a greater output means greater 
physical exertion, the workman may fairly claim 
a higher premium rate than when he is a machine 
minder. 

In any case, however, it is wise to be liberal 
in fixing the standard time, whilst the premium 
rate should be moderate. If this is fixed too low 
at the outset it can easily be raised, as experience 
shows the necessity ; whilst, on the other hand, if 
fixed too high at the start, it cannot be lowered 
without destroying the confidence of the workmen 
in the fairness of their employers. Of course, 
when new methods or new tools are introduced, it 
may be necessary to alter the time limit. 

It should be noticed that on day-work any extra 
effort on the part of the workman benefits his em- 
pre only, whilst on piece-work any extra effort 
venefits the workman only, apart from the indirect 
saving which arises from the increase in the output 
ofashop. With the premium system, on the other 
hand, the economy effected is shared between the 
two. 

The system, Mr. Halsey states, was devised as 
an alternative to profit-sharing, which labours 
under several disadvantages. 4 the latter the 


idlers benefit equally with the workers ; whilst, 
secondly, the advantage to be gained is remote, and 
it may not always be easy for the workman to check 
the accuracy of the report on which his dividend is 
Of these drawbacks, the remoteness of the 


based. 





benefit is perhaps the greatest. All experience 
shows that whilst men will work hard, exercise 
self-control, and even endure hardships if sufficient 
inducement is offered, the advantage to be gained 
must either be immediate and certain, or, if remote, 
must be extremely alluring. With profit-sharing 
schemes the total bonus to be gained is in any case 
small, is uncertain in amount, and is payable at 
long intervals ; and, further, the malingerer and the 
‘*man who is born tired,” benefit equally with their 
more industrious associates. 

The premium system explained above is quite 
free from these drawbacks, and is, moreover, very 
easily introduced into a shop. It has, however, to 
be confessed that Mr. Halsey reports that at the 
outset it has always met with opposition from the 
workmen, who, till they learn better, take it 
to mean simply piece- work under a new 
name. Nevertheless, if one or two men can be 
induced to try it, their increased earnings soon 
remove these prejudices, and then if ‘‘ the office” 
will allow the plan to be fairly worked, no further 
objections are likely to arise. In one shop the 
plan has now been in operation for over 8 years, 
and in others for over two, so that it has had a fair 
trial. We reproduce above a Table taken from Mr. 
Halsey’s paper, showing the results obtained. It 
will be seen, and this is characteristic of the 
system, that the greater the workman’s weekly 
earnings, the less the cost of production. 





THE TRADE SITUATION. 

OneE-HALF of the year having gone, the time is 
not inopportune for glancing briefly at the trade 
situation, which is very satisfactory so far as the 
present situation is concerned, but there is no 
doubt about the falling off in new orders. That is 
a natural sequence to all booms, for the law of 
supply and demand is unfailing in its operation, 





and the great activity all along the line has re- 
sulted in such an advance in prices as to make pur- 


chasers chary about entering the market. We do 
not refer, of course, to such rates as are artificially 
maintained by the operation of speculators, of 
which tin and copper are prominent instances, but 
to other constructive material such as iron, steel, 
&c., where the demand has exceeded the supply, 
so that not oualy the capitalist, but the worker, is 
in a position to exact high terms. * A year ago steel 
ship-plates were obtainable at less than 61. per ton ; 
to-day over 71. 7s. 6d. has to be paid ; boiler-plates 
have gone up even more, to 8!. 10s., steel rails from 
4l. 10s. to 6l., and so with all other constructive 
material. The result is that a ship or an engine, 
or, indeed, almost any product, if ordered now, 
would be quite 33 per cent. dearer than a year or 
eighteen months ago. Will this price be main- 
tained? That is the question troubling prospective 
purchasers, for if a year hence a ship is to be had 
10 to 15 per cent. cheaper than now, it means much 
in the annual charges against its gross revenue. 
That is the difficulty of the situation and the ab- 
sence of inquiries in shipbuilding would seem to 
indicate that owners are inclined to the view that 
cheaper ships are in prospect. With machinery 
constructors, however, there is still a more or less 
active demand, and this is likely to continue, for 
the fact has been established in this country that 
the process of re-equipment on modern methods 
must be continued in view of the ever-tightening 
international competition. At the same time it is 
important to note that, if work of all kinds is to be 
maintained at the same volume as recently, prices 
cannot be put up any higher, and in this matter the 
important element is labour. 

The present volume of trade is most satisfactory, 
and workers in Scotland, now released for their 
summer holiday, and those in England preparing 
for the August cessation, must be in a position to 
enjoy a good time. This is subject for congratula- 
tion, for a holiday well spent results in work cheer- 
fully, and therefore conscientiously, carried out. 
The condition of the working man’s purse is fairly 
well indicated by the Board of Trade returns for 
the half-year, for out of every pound’s worth dis- 
posed of by the nation, the working man secures a 
large proportion. The exports for the past half- 
year exceed in value by 13.2 per cent. those of the 
same period in 1898, the total reaching the unpre- 
cedented figure of nearly 1263 millions sterling, and 
reports from all parts show that even although no 
new work is secured, it is only in isolated cases 
where employed is not insured for about a year. 
Of the return swing of the pendulum, some indica- 
tion is afforded in the returns of shipbuilding just | 
issued by Lloyd’s. There have been launched in 
the six months 356 vessels, all being steamers ex- 
cepting nine very small craft, and the total tonnage 
is 651,478 tons. This does not include warship ton- 
nage, so that the rate of output is unprecedented, 
and the year promises the high aggregate of over 
14 million tons. 

The work coming forward, however, has not 
kept pace with this output. At the beginning of 
the year there were 584 vessels of 1,401,087 tons 
in course of construction ; now there are 568 vessels 
of 1,386,367 tons, showing a decrease of 15,000 tons, 
about 1 per cent., which is not by any means an 
alarming decrease, more especially as a year ago 
the total was 64,000 tons less than it is now. 
But of still more significance is the fact that Lloyd’s 
Registry report that the vessels whose building 
was commenced during the quarter numbered 175 
and totalled 346,449 tons—about the same as during 
the March quarter of this year, whereas in the De- 
cember quarter of last year 190 vessels of 436,473 
tons were commenced. A year ago, too, there were 
188 vessels of 433,956 tons in the initial stages ; 
so that it will be recognised that the future labour 
value of the 1,386,367 tons now on hand is quite 
100,000 tons less than the 1,401,087 tons of a 
year ago, especially when the March figures are 
taken into account. There has, however, been 
a slight improvement in the warship work 
in the yards. Four a of the Duncan 
class, of 14,000 tons; three first-class armoured 
cruisers of the Drake class, of 14,000 tons; and 
two cruisers, of 9800 tons, of the Monmouth class, 
have been ordered from private yards since the 
beginning of the year, and a corresponding amount 
of work has not been completed. This naval work, 
too, is more widely distributed than hitherto. 
Taking merchant work alone, we find that 
Glasgow has now on hand 120 vessels, of 294,684 
tons—11,400 tons less than at the beginning of the 











year; but 10,000 tons more than in July, 1898 
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Greenock is in about the same position, their total 
now being 66 vessels of 214,859 tons—14,000 tons 
less than in January, but 23,000 tons more than a 
year ago. Belfast alone continues on the upward 
movement ; their total of 24 vessels, of 215,069 
tons, being the highest. Newcastle, like the 
Clyde, has dropped a few tons since January— 
8700 tons—their total being 77 vessels, of 245,266 
tons; but it is 58,000 tons more than a year ago. 
Sunderland experienced a slight drop towards the 
close of last year, and their return shows an 
improvement of one ship of small size ; but the 
total of 50 vessels, of 170,418 tons, is 24,500 tons 
less than a year ago. The same state of the case is 
shown as regards the Tees, where the total is 2200 
tons above that of January, but 1500 tons less than 
in July of last year. It is now 34 vessels of 
101,958 tons. It will be seen, therefore, that all 
the districts are very busy; but not much of the 
work is in the initial stages. 





JAPANESE VIEWS ON THE ANGLO- 
RUSSIAN AGREEMENT. 

As we have frequently pointed out, the future of 
industry and commerce in the Far East will, to a 
large extent, depend on political conditions, and no 
doubt, so far as this country is concerned, on the 
relations which are maintained with Russia. Al- 
though we do not propose to follow all the in- 
tricacies of diplomacy in the Far East, it will be 
useful if we note the main events and tendencies, so 
that our readers may be able to form an intelligent 
opinion regarding the news items which are recorded 
in the daily Press. We mentioned some time ago 
the agreement made between Britain and Russia 
and indicated its probable consequences, although 
the events immediately succeeding showed that it 
was exceedingly difficult to form an estimate of these, 
chiefly, as we thought, because of the action of the 
agents of the Russian Government. These agents 
seemed determined, while keeping within the letter 
of the agreement, to ignore altogether its spirit and 
never to miss an opportunity of raising new difli- 
culties. 

Few topics have attracted so much attention in 
Japan or received such interested notice from the 
veinacular Press as the Anglo-Russian agreement, 
ani we are indebted to the Japan Weekly Mail 
for a synopsis of the opinions which have been ex- 
pressed, a few of the more important of which will 
be of interest to our readers. When the news of 
the arrangement first reached Japan, it was re- 
garded asa public declaration on the part of the 
two great Powers of the world that the partition of 
China was inevitable. It seemed to be construed 
asa Clear indication that Great Britain had changed 
her Far Eastern policy, and that the reason of the 
change was Japan’s hesitation about joining the 
league for the conservation of China, and some of 
the most influential journals concurred in declaring 
that since the business of division had now com- 
menced, Japan must step forward and claim her 
share by giving practical effect to the pledges she 
had obtained about Fuhkien. 

Now, however, that the matter has been under 
consideration for some time, opinions seem to be 
changing. The Nichi Nichi Shimbun, for example, 
does not think that the partition of China has been 
brought nearer, and infers, on the contrary, that a 
new guarantee for her integrity has been given. 
The first era of danger, it thinks, was one of terri- 
torial aggression, commencing with the seizure of 
Kiao-chou by Germany, and closing with the occu- 
pation of Wei-Hai-Wei by England. The second 
era was one of railway competition. That, too, has 
now been brought to a close, and unless some 
problem, arising out of China’s actual condition, 
presents itself, there is no prospect of fresh diffi- 
culties. In short, the Nichi Nichi classes the 
Anglo-Russian Agreement in the same category 
with the Russo- J apanese Convention in Korea, and 
concludes that just as the operation of the latter 
covenant has not entailed any injury to Korea or 
imperilled her independence, so the Anglo-Russian 
eutente will not disturb China’s integrity. Those 
}apers which expressed fears about the speedy 
partition of the Chinese Empire now seem to 
believe that the entente will contribute to the peace 
of the East, although they evidently think that a 
difficult chapter of foreign policy has opened for 
Japan. 

On the other hand, some of the journals take a 
fomewhat pessimistic position in the matter. For 
instance, the Hochi Shimbun thinks that the Con- 





vention has no elements of durability. Among all 
the nations of the world the English are least cap- 
able of yielding. Ever since they conquered the 
Invincible Armada, their career has been one long 
series of triumphs. They have fought country 
after country and always come out victorious. They 
have built up our Empire such as the world never 
saw before, and they stand out to-day as the lead- 
ing Power among the peoples. It seems to think 
that the British and Russians may agree for a time, 
but the clash will surely come and that the British 
will sweep the’ Russians out of China in the same 
way that they swept the French out of India last 
century. 

The Nippon, as usual, has a special theory to 
propound. It is based on the well-recognised dif- 
ference between the methodsof England and Russia. 
England rules, Russia assimilates. Both seem to 
succeed. Both make vast strides of empire. 
Russia finds in China an excellent field for the 
practice of her special plan. She insinuates her- 
self between the Manchus and the Chinese, and 
utilises the one against the other ; England stands 
over both, and moulds them to her will. Japan, 
in the opinion of the Nippon, should follow the 
Russian method, and urges that the Japanese 
should establish schvols in China, should study the 
Chinese language, and lend the Chinese every 
possible assistance, and thus help them to con- 
serve their own customs while adopting the essen- 
tials of Occidental civilisation. The Japan Mail 
thinks that this is good advice certainly ; but when 
we recall the procedure adopted by Japan in For- 
mosa, where, for the first time, she had to grapple 
with the problem of governing Chinese, the words 
of the Nippon sound like the voice of one crying in 
the wilderness. Still, we believe it is the best 
advice, both in the interests of China and of 
Britain. An intelligent and strong China affords 
the only means of avoiding a scramble for its 
various parts by European nations, and it would be 
well if Britain ahd Japan united to bring this 
about. We seek neither territory nor special 
privileges. We are content that trade and industry 
should be free to all, and that that country should 
become strong and self-supporting. 





THE WESTINGHOUSE ELECTRIC 
COMPANY IN ENGLAND. 

For many years past we have been urging upon 
our readers the necessity of studying American 
methods and precesses of manufacture. We have 
dwelt on this subject in season and out of 
season, and have earned not a little ill-will 
from a certain section of manufacturing engi- 
neers, who consider the expression of doubt as 
to the permanent supremacy of British trade 
to be always in bad taste, even if it be not 
flat blasphemy. Nevertheless, we have stuck to 
the subject, feeling that it would be disloyal to the 
confidence which many engineers extend to our 
utterances, and unbecoming to the position we hold, 
to prophecy smooth things when we knew there 
was grave cause for anxiety. Day by day business 
methods are changing ; they do not alter because 
we say so, but as the result of vast forces which are 
beyond our contro], and insensible to our influ- 
ence. We have no desire to hurry on the change ; 
on the contrary, we would delay it if we could, 
for we are sensible that it will bring trial 
and suffering to many whom we esteem, and 
whom we would gladly see in ease and pro- 
sperity. Neither is it altogether due to American 
initiative ; the primary cause is the vast growth of 
capital throughout the world, which has generated 
a power that must expend itself in some way. It 
first revealed itself in the retail trades. That was 
a disclosure which suited the manufacturer exceed- 
ingly well. He smiled when he saw the small 
trader squeezed out by the gigantic stores, the 
‘* universal provider,” and other concerns with 
enormous resources. He had long grumbled at the 
barrier erected between himself and the public de- 
mand by the inordinate profits exacted by the shop- 
keeper, and he was "ns rote pleased when 
competition reduced these to moderate proportions. 
He recognised it to be an economic law that the 
public good is served by a lessening of the costs of 
distribution. 

Unfortunately, economic laws are not made in 
Parliament, where powerful sections of the com- 
munity can get clauses inserted defending their 
interests, We see them gradually come into 


action, and those whcse eyes are not blinded 





can sometimes predict the lines of their develop- 
ment for a short way ahead. Whether this be 
so or not in a particular case, we can do 
nothing to alter them; and the only wise thing 
is to adapt ourselves to them—as far as pos- 
sible. It is quite certain that they will not 
be modified to suit our convenience. The law 
of the survival of the fittest is not confined, 
in the commercial world, to retail trades, although 
it has hitherto been most evident there. The 
manufacturer cannot hope to escape from its 
action. If he be one of the ‘‘fit,” it will bring 
him fortune, while if he be one of the ‘‘ unfit,” he 
can only expect disaster. Of course, it is a creed 
with many among us that the British manufacturer 
is endowed by Providence with a fitness against 
which other nations contend in vain, and which 
they acknowledge in the sight of all men by the 
imposition of protective dues. Those who hold 
this opinion point to the fact that our workshops 
are crowded with orders, and that the Americans 
and Germans are busily picking up the crumbs 
which fall from our richly-laden table. This state 
of affairs is used as an argument in favour of re- 
garding our warnings as cries of ‘‘ wolf,” cries 
which it is contended may—for the present at all 
events—be safely disregarded. 

Hitherto we have never said that the wolf of 
American competition had come, although we have 
proclaimed that it was surely coming. This week 
we announce the advent of its near relative, a 
British manufactory dominated by American ideas, 
and we think that few of our readers who study the 
signs of the times will fail to appreciate the import- 
ance of the news. It concerns electrical engineers 
most immediately, but it has a significance reaching 
far beyond them, and extending to all branches of 
industry dealing with iron and steel. A great Ameri- 
can firm has completed its arrangements for fostering 
the construction of immense works in England, and 
within twelve months they will be in actual opera- 
tion, turning out electrical machinery, steam engines, 
gas engines, and other apparatus in competition 
with British firms. An area of 105 acres has been 
secured in Trafford Park, on the margin of the 
Manchester Ship Canal, and plans are in existence 
for covering 40 acres with buildings, the steelwork 
for which can be shipped from America in a few 
weeks and landed direct on the spot. The project 
provides for the utilisation of a force of 5000 men, 
and, of course, anticipates a most complete equip- 
ment in the way of tools, so that the output per 
man will be the largest possible. When we add 
thai the author of the scheme is Mr. George West- 
inghouse, acting through the Westinghouse Electric 
and Manufacturing Company, our readers will realise 
that it is not the dream of an amateur, but that 
it has behind it a motive power which will drive 
it onward through the many obstacles which it 
must encounter. The name of Westinghouse is 
known all over the world, not alone in connection 
with the air-brake. The great electrical power 
scheme at Niagara was equipped by his firm, and 
this is but one of the many immense installations 
that they have designed and manufactured. 

The new firm will not start as a beginner who 
has to feel his way step by step. It will inherit all 
the patents, drawings, and records of the parent 
company, and there will be transferred to it the 
entire accumulated experience of the Pittsburg 
undertaking. In all cases of difficulty it will com- 
mand the assistance of a staff which has demon- 
strated its ability in competition with the best 
engineers of America, and thus will be able to 
undertake risks which would be full of hazard 
without this aid. It is understood that the parent 
company has spent many hundreds of thousands 
of pounds on experiments, and that it still devotes 
about a fourth of its profits to research work. It 
has the best and most promising field in the world, 
and it is difficult to conceive of any problem 
arising in this country which could not be solved 
by the data stored in the archives of Pittsburg. 
Two firms affiliated in this way stand in a very 
advantageous position, although they may be 4000 
miles apart. Distance counts but little when it 
can be bridged by the cheap freights of American 
railways, and the still cheaper freights of the At- 
lantic steamships. 

The British Westinghouse Electric and Manu- 
facturing Company, Limited, will have for its 
teiritory the entire Britich Empire, with the 
exception of Canada; it is, however, only one 
feature.in a more ambitions scheme. A French 
company has already been organised, and others 
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are in course of formation for Russia and Germany, 
and possibly for Belgium and Austro-Hungary. 
In all of these the genius of Mr. Westinghouse 
will be the governing factor. They will aid and 
reinforce each other in all things. They will share 
all patent rights and trade secrets, and as far as 
possible they will work to the same drawings. 
When they do so, accurate and complete stan- 
dardisation will be aimed at, so that they may assist 
each other in emergencies. 1t is proposed that the 
heads of the establishment shall meet for council 
and the interchange of ideas at frequent intervals, 
and that while the companies shall be financially 
independent, yet that they shall act in harmony. 
The protective laws of the various States will assure 
certain areas to some of them, while in neutral 
markets competition between the various com- 
panies will be prevented or modified by agree- 
ments, so that there is no likelihood of jealousies 
arising to bar the free interchange of experience 
and information, which is one of the most impor- 
tant features of the project. 

British manufacturers will now have the oppor- 
tunity of studying American methods with- 
out going far afield. Indeed, it seems as if 
this country were likely to afford specimens of 
many kinds of workshop management. The 
Deutsche Bank has for a considerable time being 
negotiating for works in this country in which to 
carry on the manufacture of electric machinery. 
The Schuckert Company, as everyone knows, has 
formed a British branch and talks of erecting works. 
We have also heard rumours of a new tool works to 
ba run on American lines. Evidently other nations 
do not share the belief in the paramount fitness of 
the English manufacturer, and are prepared to 
afford him the opportunity of comparing his ways 
with theirs. 

Some will say that the competition of works 
built with English capital, situated on English 
soil, and employing British labour, has no signifi- 
cance to the country. That may be true, but 
that is not the point before us just now. It 
is not the general condition of the country we are 
considering, but that of the established engineer- 
ing manufacturers. Those connected with elec- 
tric machinery have, until quite recently, made 
but poor profits, when they have made any, and 
although business is good with them now, yet it is 
certain that the present flood of prosperity will 
not last indefinitely. When it has spent itself, and 
the lessened demand has to be stimulated by lower 
prices, then it will be that the difference will be 
manifested between a new factory designed with 
the full consciousness that capital is cheap and 
labour is dear, and furnished with the records of 
prolonged experience in cheap manufacturing, and 
a factory which has grown up by a system of trial 
and error. The one will bp able to thrive on 
prices on which the others will languish, unless, 
indeed, it writes down in this period of prosperity 
the value of its plant to its true level, and is able 
to undertake a thorough reorganisation. The whole 
secret of successful manufacture lies in getting the 
greatest possible amount of work out of the best 
machinery, and then discarding it immediately 
better can be obtained. 

In warning our readers against the perils of 
American competition, we are preaching no original 
doctrine. There are many firms who saw the danger 
years ago, and guarded against it. We could 
name shops where all that is good in American 
practice has been assimilated and modified to meet 
British needs, where no machine tool is retained 
after it is out of date, and whose owners can face 
foreign competition in any market where they have 
a fair field. It is our boast that Englishmen never 
know when they are beaten, but it is a saying that 
can be read two ways. Wilful ignorance of danger 
is no safeguard, and blind neglect gives no augury 
of victory. We have still abundant capital and 
great skill, but we are handicapped by our conser- 
vative instincts. There are too many among us who 
grumble that they should be cbliged to change 
their ways, and cling with desperation to their old 
methods. They are just in the position of the old- 
fashioned tradesman who refused to learn the 
cheaper methods of the stores, and prided him- 
self on his aristocratic connection, until he awoke 
one day to find that it had left him. It is, 
indeed, a hard task to revivify a failing business, 
and we would warn our readers against getting into 
the position of having to attempt it. There is no 


secret about modern methods; he that runneth 
may read them if he will. 


THE PARIS EXHIBITION OF 1900. 
(From A CoRRESPONDENT.) 

Tue first half of 1899 has come and gone, and 
eight months are all that practically remain before 
the great Exhibition will have to be in readiness. 
The question on everyone’s lips is, Will the build- 
ing be ready ; will the doors be opened to disclose 
chaos or an Exhibition complete in all its details, 
worthy of the reputation achieved on previous occa- 
sions in the French capital? The structural pro- 
gress made during the last few weeks throughout 
the buildings on the Champ de Mars, on the Es- 
planade des Invalides, and on the Champs Elysées, 
prove that, political events apart, the Exhibition 
will becompleted. The confusion usually attendant 
on the early days of an exhibition may also be 
confidently predicted. 

The Art Palaces on the Champs Elysées site 
which are intended to be permanent will no doubt 
have to be completed in a more or less temporary 
fashion for use during the Exhibition, and the un- 
finished permanent decoration will have to be imi- 
tated by plaster facsimiles, but no one will be the 
wiser, and they will look not one whit less imposing 
than if actually completed, as they will be when the 
Exhibition is a thing of the past. They are already 
so far advanced that their completion for exhibition 
purposes is no longer in any way uncertain. The 
temporary buildings on the other two sites, which 
have been parcelled out among various leading firms 
of French constructors, and designed and super- 
vised by various leading French architects, as we 
had occasion to point out in our issue of the 
29th ult., are chiefly remarkable for the variety of 
types which the various architects have selected 
for completing the walls, floors, and decorations. 
The steelwork design of the Civil Engineering and 
Chemical Industry side of the Champ de Mars site 
has been closely followed on the Textile Industries, 
Mining and Metallurgy side, and has been fully 
illustrated in the issue alluded to above. But Mr. 
Hermant’s enrichment illustrating the history of 
transportation from early ages to the present time, 
finds no counterpart on the north-east side of the 
Champ de Mars ; here the decorative theme is most 
severe in detail, reliance being placed in proportion 
alone for architectural effect. On this side, how- 
ever, advantage has been taken of the outline of 
the light iron skeleton, to turn the side aisles into 
a series of handsome groyned cloisters by light sus- 
pended shields of expanded metal on wooden fram- 
ing faced with plaster. The main uprights are en- 
cased in wooden framing carrying expanded metal 
or lath and plaster, moulded to the architectural 
features of the finished building. The socketed 
form of all the steel framing adapts itself most 
readily to any type of wall filling on which the archi- 
tects may set their minds, be they concrete blocks 
(18 in. by 12 in. by 4 in., with channeled sides), 
set in plaster, or ordinary brickwork, or expanded 
metal, fixed on wooden framing, or ordinary wood- 
work, with lath and plaster. As great a variety is 
shown in the styles of flooring adopted for the 
galleries. The basis is in all cases H joists, 
between which, in some cases, brick arches are 
turned, finished off on top with concrete ; in others 
a wooden framing supporting narrow planks is 
used ; and in others, the patent iron-cored concrete 
platforms so extensively used in connection with 
the works of the Paris Metropolitan Railway and 
the extension the Orleans Railway to their new 
terminus at the eastern end of the Quay d’Orsay. 
This type of construction, to describe which we 
may probably devote some space on a future 
occasion, has doubtless a great future before it 
when the somewhat clumsy and primitive methods 
of applying it have been improved, and it well 
merits the attention of English engineers. A 
similar diversity in the roofing material is also 
shown, the glass being plain white, or sea green 
with wavy surface, or corrugated and frosted. The 
framework of the buildings on the Esplanade des 
Invalides is just as angular in outline as that of the 
Champ de Mars is conspicuously curved, and an 
= variety of structural details is to be seen in 

th 


Some of the buildings for the side shows are 
rapidly nearing external completion, while others 
show no signs of commencement. Among the 
former may be mentioned ‘‘ Vieux Paris,” which 
on one side recalls a lacustrine period probably 
long antedating the aboriginal settlement of ancient 
Lutetia herself. This occupies half the foreshore 





of the Seine from the northern end of the Pont de 


l’Alma towards the Pont de Jena, and is entirely 
supported on a forest of piles. In proportion to 
area occupied, this exhibit, if similar experiments 
here and elsewhere are any guide, will be more 
popular and more valuable to its owners than any 
other site in the whole Exhibition. Next to these, 
the huge oval edifice at the north-east corner of the 
Champ de Mars, which will be the local habitation 
of the ‘Tour du Monde” must rank. Opposite 
the south-west corner, the miniature Switzerland 
will be a marvel with its elaborate reproduction of 
Swiss mountain scenery, vegetation, and houses. 
The St. Gothard moving panorama is nearly com- 
pleted. But on the other hand, the Mareorama of 
the Compagnie Transatlantique is only just com- 
menced, and there are no signs yet of the Grand 
Globe Celeste, of which so many quaint pictures 
have been published. 

Of the foreign national pavilions, that nearest 
completion is, curiously enough, the one belonging 
to the Transvaal on the Trocadero site, just above 
our Indian and Colonial Pavilions whose only sign 
of existence at present is the corrugated iron fence 
which Messrs. Humphreys have erected round the 
very small area which these buildings will eventu- 
ally occupy, and a portable engine and saw bench 
which pufis and blows occasionally to keep in train- 
ing against the arrival of the shipload of Swedish 
timber which is daily expected. e Russian Pavi- 
lion, which occupies a site on the Trocadero, closer 
to the Museum, but among the Colonies, is also to 
be chiefly made of timber and is rapidly advancing. 
The Russian Government have quite a colony of 
Russian artisans at work upon it, some fifty or 
sixty in number, who are living on the site, and 
are catered for in Russian style. The remainder 
of the nations have their pavilions on the south 
side of the Seine, between the Alma and Invalides 
Bridges. Italy, Spain, Hungary, Germany, Servia, 
and Britain have started on the construction of 
their habitations, and the others are on the point of 
commencing. Along the whole of the Quai d’Orsay, 
the Orleans Railway runs in a covered way, partly 
sunken and partly above the level of the lower 
quays. On and over this covered way the ma- 
jority of the sites for the national pavilions are laid 
out, and from the side of this towards the river a ter- 
race has been erected some 66 ft. wide, on a level with 
the top of the covered way, supported upon timber 
columns, which will form a magnificent esplanade 
in front of the pavilions, between them and the 
river. The top of the terrace is formed by an 
adaptation of beton to a construction with wooden 
joists. All pavilions as yet commenced, except the 
British Pavilion and a portion of the German 
Pavilion, will be wooden structures faced with lath 
and plaster, and ornamented with ‘‘staff.” The 
German Pavilion in part, and the British Pavilion 
as a whole, will have steel framing, and special 
foundations with piles and concrete have been pro- 
vided. Over two hundred 30-ft. piles have been 
driven, and over 300 tons of steelwork will be used 
for the British Pavilion, which will probably be the 
most costly. 

Sir Benjamin Baker is the consulting engineer 
for this pavilion, Mr. Lutjens is the architect, for 
the steelwork—which is of very peculiar and special 
design—Mr. Max am Ende as engineer, and the 
Thames Iron Works and Shipbuilding Company as 
makers, are responsible ; while Messrs. John Aird 
and Son, the well-known contractors, have under- 
taken the general contract for the erection, which 
is rapidly advancing. There is little doubt that 
this building will rank amongst the most successful 
of the foreign pavilions, and as it appears probable 
that it will be the most important exhibit made by 
this country—if a pavilion can be called an exhibit 
at all—it is not unreasonable to hope that this may 
be the case. 

An impenetrable veil of mystery still hangs over 
the vexed question of the allotments made by the 
French Commission to the various nations. The 
incomplete statements that have been made to the 
foreign commissions are communicated to each, as 
it were under the seal of secrecy, so far as other 
commissions are concerned. So that no one knows 
really how they have been treated relatively to their 
neighbours; while each, no doubt, fancies they have 
had the exclusive benefit of the most favoured nation 
clause. The more outspoken members of the French 
Commission have stated recently that this mystery 
is necessary because, even at this eleventh hour, the 
details of the allotments have not been yet finally 





settled, and it would be unwise to arouse jealousies, 
to prematurely reveal the humiliating relegations 
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which may have to be made to Vincennes. There 
can be little doubt that the somewhat inexpeditious 
one-man régime under which the foreign sections 
are being administered by the French Commission, 
may havea good deal to do with this state of things, 
in that the officials generally do not know, and the 
only one who does know will not tell. 








NOTES. 
ProposED DEMOLITION OF THE GREAT WALL OF 
CHINA. 

Ir is somewhat remarkable that when China is on 
the eve of the introduction of Western methods of 
engineering, she should be threatened with the 
demolition of the most important engineering work 
she possesses, namely, the Great Wall, which, 
stretching from the sea at the 120th deg. of longi- 
tude, and fringing the northern frontier of the 
empire to the 100th deg., stands as a monument to 
one of the greatest rulers China ever had. Erected 
two hundred years before Christ, for the purpose 
of keeping back the warlike Tartars, the Great 
Wall of China is older by three centuries and a 
half than the walls of Hadrian and Antonine in 
our own country. These latter were insignificant in 
comparison with the Chinese work, neither of them 
being nearly 100 miles in length, while the engi- 
neering feat of the Emperor Shih Hwangti extends 
from the shores of the Gulf of Pe-chi-li to the 
remote inland Chia-yu barrier gate, a distance of 
1200 miles. The British walls have almost dis- 
appeared, being only traceable here and there by 
green mounds or shapeless fragments of masonry, 
except at a few points which owe their preservation 
to the care of the archeologist. The hand of time, 
aided sometimes by the hands of the utilitarian 
builder, who has found some parts of the walls 
convenient quarries, has slowly but surely re- 
moved almost the whole of the work of the Roman 
engineers. Shih Hwangti did his work in a 
most substantial manner, for his wall remains 
to-day in almost perfect condition. The conserva- 
tive tendencies of the Chinese saved it from the 
ravages of the builder, and it has stood for cen- 
turies, not only as a wonderful monument of 
human industry and patience, but also a symbol of 
the immobility of Chinese civilisation. The wall 
proved to be of no avail to keep off the invader ; 
and probably its demolition may be intended to 
show, now that China has made a start in Western 
civilisation, she means to make up for her stationary 
condition during the past 2000 years. It is 
stated that an American engineer is en route 
to China on behalf of a syndicate of Chicago 
millionaires, on whose behalf he is to take a share 
in the expected big contract to be given out by the 
Chinese Government for the demolition of the 
wall. It is further stated that one French, two 
British, and three German firms are also bidding 
for the work, payment for which is to be ample in 
the shape of rich concessions ; so that out of the 
ruins of the wall there may arise great engineering 
and industrial works, which may change the whole 
future of China. 


British Rai Exports. 


The American mail brings some interesting in- 
formation supplementary to that already cabled 
over, bearing upon the contract for 180,000 tons 
of steel rails which has been secured by the Car- 
negie Company to the order of the Russian Govern- 
ment. It is common knowledge that the Russians 
had been endeavouring for several months to place 
this huge order, and that to secure the best pos- 
sible terms they had been trying to play off the 
English and German makers against the Ameri- 
cans, and vice versd. At the end of last year the 
agent was sent to the United States, when rails 
were selling at 16 dols. per ton, but he failed 
to close the deal. His Government hoped to do 
better by waiting, and for an excuse there was 
some objection to certain details in the manu- 
facturing process. He was sent back to England 
and found on arrival that prices in this country 
had risen 5s. above the American. Rather than 
pay the equivalent of 17 dols. per ton, the 
Russian Government agreed to waive its former 
objection, and, according to the advices, the 
agent cabled over to America renewing the 
bid, only to find, however, that quotations 
were by this time 20 dols. per ton. So he was 


scat off to Germany in the hope of getting a better 
bargain. There he found more troyble in the shape 








of a further advance to 23 dols. a ton, with no 
assurance of early delivery. Then the cable was 
resorted to again; but by that time the steel 
mills of the world were so busy that no one in 
either America or Europe would accept the 
contract at 25 dols. (which was then offered) 
for delivery within the time required. At last, 
however, after eight months of wavering, the 
order was placed at 26 dols.—an advance of about 
10 dols. a ton, which means an increased cost of 
1,800,000 dols. to Russia. This huge contract will 
make itself felt in many directions. ‘‘It is ex- 
pected, for one thing,” we are told, “‘to keep up 
the price of pig iron for the next two years. The 
Carnegie Company’s competitors confidently hope 
that it will keep their big rival so busy during that 
time that it will be obliged to turn away business, 
which will then fall to them.” There is an element 
of humour in this theory of how Russia was made 
to ‘‘ pay through the nose” for its endeavour to be 
smart, but probably Russia itself will not see the 
funny side of the business in view of the extra 
cost. The triumph to America is very considerable, 
notwithstanding the evidence that is afforded of a 
disinclination on the part of English manufacturers 
to worry over the securing of the order; and it 
draws attention incidentally to the fact that our 
own foreign trade in rails is not progressing, as a 
result in a large measure, no doubt, of the advance 
of our very energetic rivals in the United States. 
Whatever may be the case with some other 
branches of engineering production, there seems 
no reason for doubt that in more than one market 
which might be named, we are suffering by the 
advance of the Americans. This much in relation 
to Japan, for example, was shown in the recently 
published report of our consul at Yokohama. 
Probably the differential rates of the conference 
steamers have something to do with thegreatercheap- 
ness of the American article, but whatever the full 
explanation, the fact is there to be faced. Our own 
trade returns afford conclusive evidence that we are 
not doing extraordinary things in foreign markets 
in this respect. For last year our exports of “‘ rail- 
road iron of all sorts” were 610,213 tons, against 
747,662 tons for 1896, 558,375 tons for 1893, and 
1,035,431 tons for 1890. It is true that the 1898 
total is in excess of any of the four years, 1892-5 
inclusive, but we do not base our rate of progress 
altogether on comparisons with a lean series of 
years, any more than on comparisons with a fat 
series. The fact is that in the last two years we 
have gone back considerably, and the decline in 
the takings of Japan, Mexico, Indian, and other 
markets is refersble to American progress. 


A New Centre For Russtan Iron Inpustry. 


Leaving out of consideration the comparatively 
small production of Finland, Siberia, and the 
northern district, the Russian pig iron industry 
may be classified into four distinct districts or 
centres, which represent over 97 per cent. of the 
total production. According to recent official 
statistics, which in Russia are never quite up to 
date, the respective outputs of these four districts 
was as follow : 


Pig Iron. 
South and South-Western Russia — tons 
Poland and North-Western Russia 186,000 |) 
Moscow district aa « Jameue 5, 


Of the above districts, it will appear that Southern 
Russia and Ural are responsible for 75 per cent. of 
the total, but otherwise their natural conditions 
are widely different, for whilst the Ural district 
wants deposits of coal in order to more fully utilise 
her immense wealth of minerals, Southern Russia 
may, before many years, experience a lack of iron 
ore, the Kriwoi Rog mines, in the Government of 
Cherson, showing signs of rapid exhaustion. Until 
these two drawbacks have been overcome or re- 
moved, there is not much likelihood of any further 
material development of the iron industry in the 
two districts in question. Efforts are, however, 
being made in both directions, and the Ural dis- 
trict may look for some supply of fuel from Siberia, 
and there is every reason to believe that the Cher- 
son Government has other good iron ore deposits 
besides the one referred to above. In the imme- 
diate neighbourhood of the town Kertsch are 
situated deposits of iron ore, which have been 
worked for some two or three years by the Brjanski 
Company. The ore from these mines is not 
only being smelted at the company’s own iron 
works, but has also recently been supplied to 








several iron works in Southern Russia. The 
Kertsch iron ore appears to improve the more the 
mines are being worked. It is generally found 
in fairly horizontal layers so near the surface that 
what has to be removed rarely exceeds the thick- 
ness of the layer itself. It has been calculated 
that the portion of the mines rented by the Brjanski 
Company has a capacity of 450,000 tons. The 
favourable location of the ore reduces the cost of 
handling it to a minimum, and it can be delivered 
at the works of the company, or on board ship in the 
Kertsch Harbour, at a cost of barely one kopek per 
pood (361b.). This figure does not include royalty, 
which varies, as there are several owners. The 
cheapness of the ore is, however, to some extent 
neutralised by its small percentage of iron, its high 
percentage of silicon, and of phosphorus, and its 
physical qualities. The percentage of iron varies 
from 25.35 to 40.46 per cent., according to depth 
and position ; that of silicon from 25 to 15 per cent. ; 
and that of phosphorus has been put at 1 to 1.5 
per cent. in the better ores. Leaving the poorer 
qualities out of consideration as regards the manu- 
facture of pig iron, about two-thirds of the ore 
remain, which yield about 30 per cent. pig iron. 
This is about the same figure as that of the Luxem- 
bourg iron ores, which are of great importance for the 
German and Belgian iron industry. The presence of 
silicon to the large extent mentioned necessitates a 
different handling, but does not interfere with the 
yield, and the high percentage of phosphorus is rather 
a distinct advantage, as it makes it possible to pro- 
duce cheap Thomas pigiron. On account of the great 
amount of slag of the Kertsch iron ore—one ton 
of slag for one ton of pig iron—it has been recom- 
mended to mix the Kertsch ore with 30 to 50 per 
cent. of the Kriwoi Rog ore, which gives only 
600 Ib. of slag per ton of pig iron. By mixing 
the two ores it would be possible to produce all 
kinds of pig iron except for the acid Bessemer 
process, and hematite pig iron. The price of 
Kertsch ore in the Donez district would be only 
about 7 kopek per pood, which will enable the 
Kertsch ore to compete with that of Kriwoi Rog. 
On account of the great possibilities of creating a 
large and lucrative mining and iron industry at 
Kertsch, the Government is understood to have 
decided upon constructing a deep harbour at 
Kertsch, and building a railway. The cost of 
the Brjanski Company’s installation amounts to 
about 6,000,000 roubles. It will, however, be 
necessary to double, or perhaps triple, this capital 
in order to fully utilise the existing resources ; and 
it is pomeae to adopt the basic Bessemer process, 
which will be the first instance of this process being 
used in Russia. A fleet of vessels for the company’s 
use also forms part of the programme. It is pro- 

sed to form a new company for working the 

ertsch Works and taking over part of the mines 
rented by the Brjanski Company. 


Activity oF AMERICAN ConsULS, 


The great industrial and commercial activity 
which at present prevails in the United States is 
due to many causes, some of which we have noted 
from time to time. No doubt the immediate cause 
was the war with Spain, which called into action 
so many of the forces which were lying latent, but 
the general economic and industrial conditions wera 
favourable.. A new spirit seemed to seize the Ame- 
ricans. The Monroe doctrine was forgotten, and 
they determined to become a world power. That 
spirits has entered their Consuls stationed in the 
various countries of the world, and they have 
become active agents for pushing American indus- 
try and commerce. This is clearly shown by a 
document which was recently published by the 
State Department at Washington. To a super- 
ficial observer, it does not appear to be a 
publication of much importance, as it only pro- 
fesses to be an index to the consular reports ; 
but when it is closely examined and taken in con- 
junction with the instructions to United States 
Consuls issued by the State Department in August, 
1897, it throws some interesting light on the new 
activity of American Consuls, and on the efforts 
which the State Department is making through 
the consular service to enhance the position of the 
United States as a country exporting manufactured 
goods. As we some time ago explained, the State 
Department has now a very complete system for the 
publication of consular reports. From the begin- 
ning of 1898 they have been issued daily, instead 
of monthly as was formerly the case. The infor- 
mation is thus always fresh. The Consuls were in- 
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structed to be prompt in furnishing their reports, 
and their notice was directed to a wide range of 
subjects on which information was required. They 
were, in short, constituted advertising and infor- 
mation-collecting agents for the United States in 
all parts of the world. Their reports took the 
shape of a daily bulletin, which reviewed the con- 
dition of the world’s trade, and gave information 
which was intended to help the United States to 
obtain a larger share of it as possible. This bulle- 
tin is sent to all the newspapers for publication, 
and to all the Chambers of Commerce for the use 
of its members, and otherwise is made as public 
as — In fact, it can be obtained free 
of all cost by any manufacturer or exporter who 
cares to take the trouble to get the Congressman 
from his electoral district to enter his name on the 
State Department list. The index which was re- 
cently published covers the first year of the new 
series, and is contained in a book of 78 pages, and 
includes in round numbers 4600 entries. This, how- 
ever, only means about 1550 reports, for each report 
is thrice entered: under the name of the consul 
forwarding it, under the subject of the report, and 
under the country from which it comes. A study 
of a few of the reports written by American Consuls 
shows that they have a most intense belief in their 
own country and in everything which comes from 
it. They are most optimistic in their views regard- 
ing the future of American trade in all parts of the 
world, and have little hesitation in expressing the 
opinion that American goods have only to be known 
in order that they may obtain a pre-eminent posi- 
tion in the district they represent. It must be 
admitted that they display wonderful alertness in 
pointing out any likely opening. No important 
contract is open without it being made known to 
American manufacturers; and if a strike takes 
place, those who are engaged in the industry 
concerned are immediately notified, and advan- 
tage is taken to push their goods: a fact which 
should be carefully kept in mind both by employers 
and workers when they are inclined to quarrel 
about wages or conditions. Many of the American 
Consuls are men who have had experience on news- 
papers, and they have often obtained their posts 
as rewards for party services. These men as a 
rule are trained observers, and are able to present 
their case in the most favourable light ; and it is 
quite evident that their newspaper experience has 
been of use to them, for both the matter and the 
arrangement of their reports are superior to the 
average of those published by the British Foreign 
Office. Although a great improvement has taken 
place in these latter in recent years, still many are 
evidently the work of men who have no practical 
experience in the department on which they are 
writing, or in making reports which are likely to be 
useful to manufacturers or merchants. The new 
duties which have been placed on American Consuls 
are rapidly revolutionising the service. It is no 
longer the refuge of the partisan who has been able 
to influence an election ; the public scrutiny which 
is now given to their work demands a high standard 
of efficiency, which is only possible by men who 
have the requisite knowledge and experience. 








Soutn Arrican Rarways —The Cape Government is 
calling for tenders for the construction of a section of 
the Malmesbury and Grey’s Pass line, viz , that between 
Malmesbury and Morreesburg, a distance of 30 miles. 
Tenders must be submitted for both a light line and an 
ordinary line; in both cases they are to include perma- 
nent way and other matériel. 

BLAst-FURNACES IN THE UNITED StatTes.—The number 
of furnaces in blast in the United States at the commence- 
ment of June was 220, as compared with 195 at the com- 
mencement of December, 1898; 190 at the commence- 
ment of June, 1898; 191 at the commencement of De- 
cember, 1897; and 146 at the commencement of June, 
1897. The aggregate capacity of the furnaces in blast at 
the commencement of June was 256,062 tons per week, as 
compared with 235,528 tons per week at the commence- 
ment of December, 1898 ; 225,398 tons per week at the 
commencement of June, 1898 ; 226,024 tons per week at 
the commencement of December, 1£97 ; and 186,380 tons 

r week at the commencement of June, 1897. It. will 

e seen that the “ge rate of production is unpre- 
cedently large. The furnace stock of pig, sold and un- 
s ld, in the United States at the commencement of June 
amounted to 233,235 tons, as compared with 284,127 tons 
at the commencement of May ; 311,963 tons at the com- 
mencement of April ; 427,081 tons at the commencement 
of March; 462,904 tons at the commencement of February; 
and 506,575 tons at the commencement of January. It 
will be seen that while production has greatly increased, 
stocks have been reduced. The present lavish produc- 
tion would accordingly appear to justified by current 


BALANCING ENGINES. 
To THe Eprror or ENGINEERING. 


Srr,—It is with great pleasure I have read Professor 
Dalby’s paper on ‘‘ ‘I'he Balancing of Engines, with Special 
Reference to Marine Work,” read before the Institution 
of Naval Architects, March 24, 1899,* and published in 
ENGINEERING, pages 530 and 561 of the last volume, which 
gives a most luminous treatment of those questions relat- 
ing to the balancing of engines which have come most 
prominently before the profession, and the thanks of all 
are due to him for the great pains he has taken. 

There are, however, a few points I would like to notice, 
in some of which I join issue with him. 

In what follows I will suppose the engine to be vertical, 
even in referring to Professor Dalby’s diagrams, which 
are drawn for a horizontal engine, asit is principally with 
vertical engines we have to deal in treating the vibra- 
tions of steamsbips. 

In ENGINEERING, vol. lxiv., page 512 (October 22, 1897), 
I have given the harmonic analysis of the motion of the 
connecting-rod. Referring to Fig. 4 of that paper, I have 
divided the investigation into: 


(a) The inertia forces parallel 
to ee Ae Vertical forces. 
(b) The inertia forces at right 
angles to AB ... bie ..- Horizontal forces. 
(c) The couple acting on the rod to 
roduce its angular motion =| 
(d) the turning moments due to }Torsionalcouples 
_ inertia of the connecting- 


These three divisions are necessary az, the proper coa- 


Fig.7. 
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ditions being present, the vertical forces, horizontal forces, 
and torsional couples, give rise to entirely distinct sets 
of vibrations ; oe 3 cause acting as if it alone were pre- 
sent. When treating of thoze forces with which Pro- 
fessor Dalby’s paper deals, that is, those which have a 
simple harmonic variation with the same period as that 
of the revolution of the engine, we have as results : 

(a) The vertical force is the same as the vertical com- 
ponent of force arising from a mass equal to the rod, 
concentrated at the centre of the crankpin. This value 
is always taken. c ; 
(b) The whole horizontal force has a simple harmonic 
variation of the period of the engine, and is the same as 
the horizontal component of force arising from a mass, 
less than that of the rod in the proportion B C + BP 
(Professor Dalby’s, Fig. 34), concentrated at the centre 
of the crankpin. , 
This is evident ; for the motion of P normal to B O is 
simple harmonic, and that of C-—the centre of gravity— 
— ty O is proportional to it, but reduced in the ratio 
BC + 5 
We need not notice the torsional couples, as it can 
be shown that the natural period of the slowest tor- 
sional vibrations of the ship, in any practical case, is 
immensely shorter than the period of revolution of the 
engine. Hence the necessary condition of approximate 
synchronism will not be fulfilled, and sensible elastic 
torsional vibrations of this period do not occur.’ 
Therefoze, if a counterbalance for the connecting rod 


BC 
eos 





* After reading Professor Dalby’s paper, I offered the 
following letter to the Council of the Institution of 
Naval Architects for publication in the discussion. As 
they corsidered the subject-matter more suitable for a 
separate paper, they courteously declined it. I think, 
however, in a broad sense, it can with propriety be con- 
sidered a discussion of that paper. For—apart from 
direct criticism—I show, by reference to observed facts 
aud theory, that the practical problem of balancing 
engines is a much aed one than is contemplated in 
Professor Dalby’s justly valued paper. I prefer, there- 
fore, to publish at once, rather than wait to incorporate 





circumstances. 





it in a more complete discussion of the whole cubject. 








(M = massof rod), is placed on the crank at crank radius, 
the horizontal forces will be exactly balanced, and hori- 
zontal transverse vibrations from this cause prevented. 

The excess of the vertical over the hor‘zontal force, 
that due to mass 

CP 
x, 

BY 
must be balanced along with the parts moving with the 
crosshead. 

The only effect of not applying the horizontal balancing 
furce exactly opposite Cis to make a trifling change in 
the torsional couples, which, for the reasons above speci- 
fied, is of no importance. I shali revert to this question 
of torsional vibrations. : 

The point C can, with ample accuracy, be determined 
readily from the drawings, and the design be completed 
without waiting for the finished rod. The more trouble- 
some determination of the i of the equivalent simple 
pendulum, to find the point H, is not required. 

Turning now to equations (1) to (4) (Professor Dalby), 
I would note that they admit of a form of solution whic 
is very convenient for systematic calculation. 

Take the cas of equal centres and the reference plane 
at No. 1 crank, Fig. 12. The distances of the other cranks 
from the reference plane are 


M 


dg = 1 
a3 = 2 
a= 3, 


making 6, = 0 and m, = 1, the four equations become 


1+ mz cos 6.4 m;cos4,+ m,cos 4,=0 . ‘ 
My SiN G+ m3 Sin Oz;+ my sin A,=0 . 
My COS O4+2 m3 COS 03+3 m, cos 94=0 . 
My SIN O.+2 m,; sin 63+3 my sin 6,=0 . 


(A) 
(B) 
(C) 
(D) 









I make these changes from equations (1) to (4) simply 
because I am writing under great pressure for time, and 
desire to use the equations in my note-book, thus reducing 
chance of mistake. 

Eliminating two of the angles which, as there are four 
equations, can be done in two ways, we get the fullowing 
double results : 





1 + cos 65 = 
(m3 +2m2—3)(ms—2m2+3) _ (m+ mg—2)(m,- m,+2) (E) 
12m, 4m, 


1 + cos 0, = 
(L+ ag - 2my)(L+ mg +2r4) _ (2m, + mg — 3) (2m2—m; +3) (F) 
2ms Gms 
iS 04 = 
(2+ m, + mz)(2 + my—m2) (Qy 


1 + co! 
= Ms) _ 
r 4m, 


(L+2m,+ms)(1 +2m, 
4nuy 


For any chosen value of, say, m, and cos 8; we can at 
once calculate the other quantities. 
From equations (G) we get 


M2 =4+ ms, (my, — 4cos 8) 
m2 =1 + 4m,(m, — cos 64). 


Then cos 6) may be calculated from either of the two equa- 
tions (E) ; and, similarly, cos 63 from. equations (F). ‘ 

Figs. 1 and 2 were calculated some years ago in this 
way, and I give them as showing very clearly the whole 
series of corresponding values of crank angles and moving 
masses for this case. All points on the line A B, Fig. 1, 
have cos 6, = .64.as marked at the end, and the figures 
at the end of the other lines like A B give the respective 
values of cos 64 for each. aa 

All points in line CD have m, = 1.2, and similarly 
with the other lines like it. 

Thus, for the point E we have cos 6, = .76, m, = 1.2. 
The value of ms in each case is given by the ordinate and 
of i by the abscissa, while m =1 by supposition. Thus 
for E, 


m, = EF =134. my = EG =176. 

The angles of the cranks are given in Fig. 2. _ 

The firet crank always lies in the direction OY. 
Several positions of the fourth crank are shown in the first 
quadrant Y X and the numbers at the ends of the radial 
lines give the values of cos 64. 

The circle marked 1 refers only to m,=1, that marked 
1,2 to m, = 12, and so on, 
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The group of curves, of which A B is one, refer to the 
second crank, and all points on“A B have cos 0; = .76 as 
marked at the end. Similarly the curves, of which « b is 
one, refer to the third crank. 

Thus with m, = 1.2 and cos 6, = .76 we have 


First crank ... OY 
Second ,, OE 
Third ,, Oe 

Fourth ,, st OF 


The work required to obtain these diagrams is sur- 
prisingly small, if properly arranged ; especially if a slide 
rule is used. Probably it is less than that of the more 
elegant semigraphical method explained by Professor 
Dalby. The valen gear can be included approximately 
without complication, but the object of diagrams like 
Figs. 1 and 2 is to make a general survey of the possibili- 
ties of any distribution of centres, &c., and in this first 


———. it would be over-refinement to include | -25 
va 


ve gear. As the cosines can be laid down readily on 
the diagram by an ordinary length scale divided to 
tenths, no trigonometrical table is required. 

The question of the unbalanced forces oer. ga 
the balance has been made on the supposition that all 
movements are simple harmonic, has just been touched on 
in the paper and the discussion, and I desire to notice the 
subject briefly, as I believe it is an entirely essential 
element in the practical solution of the problem. The 
shorter period vibrations which these have given rise to 
appear very frequently in vibration diagrams. 

(In writing on this part of the subject I have denomi- 
nated those forces and vibrations which have a period 
half that of the time of revolution of the engine, as of 
the second period. Those which go through a complete 
cycle four times per revolution, as of the fourth period, 
&c.) 
Thus, in making observations on Mr. J. Pierpont 
Morgan’s yacht Corsair in New York harbour. on Sept- 
ember 24, 1895, I found the second-period vibrations much 
more prominent than the first. In this ship the electric 
light engine also produced a most disagreeable vibration, 
at the stern especially, in which the first and second-period 
vibrations were about equally in evidence. In one of the 
Atlantic greyhounds, a friend, who kindly made obser- 
vations, found the second period the more disturbing. 
From a paper on Mra gectes yc Self-Lubricating En. 

ines,” by Mr. Morcom, before the Institution of 
canal Engineers in 1897,* we find that. Messrs. 
Belliss experienced trouble from the short-period vibra- 
tions, but not from the first period. 

Ships have frequently short-period vibrations near the 
stern. Two ships in which I crossed the Atlantic had 
these developed to an exceedingly disagreeable degree. 
In both cases, on the main deck, the vibrations were 
horizontal transverse. For one ship it was of the fourth 
period, for the other of the third and sixth combined. 
So disagreeable were they that one could not sit with 
comfort at the parts affected. I do not discuss them, as, 
while there are at least two possible explanations, I have 
not sufficient data. 

Instances might be multiplied. 

In ENGINEKRING, vol. lvili., page 53, will be found an 
account of observations made on board the Circassia by 
Mr. H. C. Flood and myself, verifying the theory of 
these shorter-period vibrations which we had formed, and 
the most important of the conclusions reached have been 
verified on many subsequent occasions. Perhaps the 
principal result was that while we found vertical trans- 
verse vibrations of the second and fourth period promi- 
nent, and could occasionally detect those of the sixth and 
eighth period, we discovered no trace of vertical trans- 
verse vibrations of the third, fifth, &c., periods. 

This we anticipated, as the expression for the inertia 
of a mass moving with the crosshead is—connecting-rod = 
four cranks, 


F=” wr 
g 


(cos @ + .2540 cos 2 6—.0041 cos 4 9 + 


&e )t (H) 


in which we have only forces of the first and even periods. 
This supposes the crank to revolve uniformly. 

In considering the vibrations produced, we must take 
the forces of each period by themselves ; as, for practical 
purposes, we ~ look on the ship as an elastic solid 
obeying Hooke’s law. The vibration produced, it is well 
known, is then of the same period as the set of forces pro- 
ducing it. Therefore the forces such as these in equation 
(H). ae not give rise to vibrations of an odd multiple 
period. 

Hence, also, it is not proper to look on the unbalanced 
forces, left after balancing for the first period, as a resi- 
duum, since the effect of those forces of higher period is 
in no way influenced by the balancing of the first period. 
Nor is it — to look only to the intensity of the forces 
of any peri d. For, when there is synchronism for this 
period, the inertia forces will goon communicating ener, 
indefinitely to the elastic solid. and the vibration would 
grow indefinitely were there no cause of absorption of 
energy. -Hence, we sometimes have. considerable vibra- 
tions produced by almost incredibly small forces. 

The harmonic analysis of the motion of the connecting- 
rod shows that there is no horizontal force other than of 
first period. For the vertical forces we may with perfect 
mney add to the mass moving with the crosshead a 

ass 


CP 
Mx——, 
“BP 
Professor Dalby’s, Fig. 34 (M= f i 
the rod itself of mass” rte ome 
The conditions for a balance of the second period are : 


* See ENGINEERING, vol. Ixiv., pages 177 and 214, 
t Ibid , vol. Ixiv., 


512, 








1+ mg cos 2 6)+ m3 cos 20,+ m,cos20,=0 . fr} 
m3 8in 26+ m3sin26,+ mysin26,;=0 . 
Mz COS 2 M+2 mz Cos 2 @3+3 m, cos 2 64=0 
my 8in 2 64+2 mg sin 26,+3 m; sin 2 6,=0 
The factor .2540, equation (H), is discarded, as it affects 
all terms of these four equations, and consequently divides 
out. 

Also m), m», m3, ms are now only the above-noted part 
of the connecting-rod plus all parts moving with the 
crosshead. As m, = 1 by supposition, m2, &c., are only 
ratios, and, for our present pur it is near enough to 
suppose them the same in equations (I) to (L), as in equa- 
tions (A) to (D). . 

It is evident, then, from inspection of equations (H) 
and (I) to (L), that if we start from any design of engine 
and make a new design in which the crank angles (from 
No. 1 crank) are doubled, the moving masses redu y 
40 + 4 (connecting-rod = four cranks) and the second 
engine run at double the oped of revolution of the first, 
the first-period forces of the second engine will be 
precisely the same as those of the second period for the 
first engine.* 

Therefore if the first engine is balanced for second- 
period forces, the second engine will ke balanced for 
tirst-period forces, and the crank angles will be, for four 
cranks on equal centres, one of those arrangements shown 
by Fig. 2. But if we double the crank angles in any of 
the arrangements of cranks in Fig. 2 we arrive at an 
arrangement very different from any in that es 
Hence it is impossible to conclude with Professor Dalby 
that ‘the errors due to the obliquity of the connecting- 
rod tend to neutralise one another in a four-cran 
engine,” E 

have explained at length this change to an engine 
with equal first-period forces, as it is most useful in think- 
ing of the subject. Take, for instance, the five- or six- 
crank engine proposed by Messrs. Robinson and Sankey 
(vol. lix., pes , April 26, 1895). It can in a moment 
be shown to be balanced for the first period. Double the 
crank angles and we get to the same arrangement of 
cranks, but left-handed ; hence it is balanced for the second 
period. Quadruple the crank angles and we get the original 
arrangement ; hence it is balanced for the fourth period. 
Increase the crank angles six times and all the cranks are 
similarly directed in the same plane; hence the arrange- 
ment is the worst possible for the sixth period ; and so 
on. This agrees with the result of that paper. 

I was long ago led to the arrangement they pro 
when trying to find, b ig sae | the eight equations 
(A) to (D) and (I) to (L) simultaneously, if the four- 
crank engine could be made to “balance for the first 
and second or second and fourth periods simul- 
taneously. It can readily be shown that only one 
solution is possible, and that not a practical one, as 
the two inner cranks comé in one plane. But it at 
once suggested itself that by replacing either one or 
both of these cranks by two equally distant on opposite 
sides of this plane, we realise the solution with five and 
six cranks respectively. This I put aside as too complex, 
and remained of the same opinion, even after reading 
Messrs. Robinson and Sankey’s able paper. 

In ENGINEERING, vol. lxiii,, page T have pro 
a method of balancing which is mechanically most simple 
and which can be applied to any engine and any set of 
periods, Weights moved by cams are made to produce 
the proper compensating forces, the determinations of 
the masses and movements for the shorter periods being 
similar to that for the first period. The method is even 
simpler than shown in that paper, as the twin cams 
figured there may be dispe with and the weight 
held down on the cam by a steam piston with pressure 
always on one side. Hie Sac 

I do not think a true elastic torsional vibration has 
ever been observed. As stated above, the slowest tor- 
sional vibration is of very high period, and not only 
would a slight absorption of energy prevent any 
sensible increase of such a vibration, but the slightest 
variation in the speed of the engine—an infinitesimal 
variation such as must always occurring —would 
make the torsional couples cease communicating ene 
to the ship and reabsorb that already communicated ; 
just as in swinging a pendulum, we can, by properly 
timing the impulses, make the oscillations either increase 
or diminish at will. If torsional vibrations occur we would 
expect to find them on twin-screw ships when the ver- 
tical forces of synchronising period from one engine were 
oppositely directed to those from the other, as the long 
arm between the forces would enhance the magnitude of 
the couple. But no such effect seems to occur. I did 
observe on the Ierne, lately built by Messrs. Blackwood 
and Gordon for the Irish Lights Commissioners, what 
might have been mistaken for a first period, elastic tor- 
sional vibration. But, comparison of the vibration at 
various points of the ship with the vibration of the gaff, 
showed that it was a slight rigid-body rotation of the 
whole ship. On Lake Erie, in a wooden ship, I felt what 
may have been a true torsional vibration, but such struc- 
tures are much more deficient in torsional rigidity than 
steel ships. : : 

If we leave out the question of torsional balance, the 
accomplishing of an exact balance in all other respects is 
not a matter of great difficulty, and is, I think, perfectly 
practicable. But to discuss the theory of the forms of 
engine required would be too far from my present purpose 
and would most unduly extend this already long note. 
My object in writing has been to show that there isa 
large and most interesting field still to be explored. 





"* The first-period force for the second engine a.) 5 


” cos 2 6. 
g 


4 
The change in the value of m is, as explained, negk cted. 


m (2 w)? x 





Might I t, with reference toMr. Milton’s remarks 
on Professor Dalby’s paper, that so long as our formulas 
for determining crankshafts, take but imperfect account 
of the steam stresses, and entirely igaore inertia, which 
in engines that require balancing, 1s usually the ‘‘ pre- 
dominant partner,” a slight change in the crank-effort 
diagram to effect any good result can scarcely be of vital 
importance. 


Yours “~ 
OHN H, MAcALPINnE. 
Port Glasgow, May 11, 1899. 





BRITISH v. AMERICAN LOCOMOTIVES, 
To THE EDITOR OF ENGINEERING. | 

Sr1r,—Your correspondent, Mr. D. W. Pullar, in your 
issue of May 26, re ‘British v. American Locomo- 
tives,” gives, as one of the reasons for the decline of 
British industries, that appointments to the higher posts 
in industrial undertakings in Great Britain are not gene- 
rally given by qualification and merit, but by influence 
with the powers that be. p 

I would beg to add that, at all events, there is a chance 
at home that a man may rise by superior abilities and 
industry to a higher post than he started from when he 
finished his apprenticeship ; but those serving on railways 
in India in the subordinate grade would not dare even to 
pe ne such a thought, for the simple reason that the 
othcers (or the superior grade officials) would think it 
sacrilege, and repress all such utterances with the severest 

unishments in their power, as they in their wisdom have 

id down the rule that once a subordinate always a sub- 
ordinate; and though in former years there were isola‘'e1 
cases on a few railways where a subordinate has risen to 
superior (or known in India as ‘‘otticers”) grade in the 
engineering and locomotive departments, now a pro- 
motion of a subordinate in either of these departments 
on any Indian railway would produce a storm of indig- 
nation on the part of the officers throughout India. 
Need I add that the subordinates, knowing that there is 
no hope for them, after a time become discouraged, and 
do their duties in a listless, perfunctory manner. 

Now as regards the appointment of the officer and how 
pe. generally a boy that shows inability or inaptitade 

or learning in any other profession is sent to a works as 
a gentleman apprentice for three years (of course, on 
payment of a premium), and he may, or may not, be for a 
few hours a regular daily attendant, during which time 
he may sometime soil his hands by handling tools, but 
generally such pupils are found con ted together 
‘spinning yarns.” After their ‘‘ pupilage has expired,” 
their parents or guardians, if they have influence, or can 
secure influence in some way, get them appointed on 
Indian railways. 

The consequence of all this 13 that it is a rare thing to 
find an officer either in the locomotive or engineering 
department who has ever even attended an evening engi- 
neering class; as for passing any examination in any engi- 
neering school, there are not a dozen on all the Indian 
railways, excepting the Royal Engineers and Public 
Works Department officials, who are generally appoint. d 


posed | agents of the railway. 


From the above you will hardly be surprised that 
discontent is rife on all the Indian railways, as the 
parties in power are totally ignorant of their duties, and 
to make a saving the only thing that they can invent 
is cutting the lower poo ges ay pay or depriving them of 
their dues or privileges. In return they earn only the 
hatred and contempt of both the natives and the Kuro- 
peans who have the misfortune to serve on an Indian 
railway, and it would be advisable for both the Govern- 
ment, directors, and shareholders of Indian railways to 
inquire into the management of their railway properties 
before it is perhaps too late. _ 

I remain, Sir, yours obediently, 

June 20, 1899, JUSTICE. 





NAVAL ENGINEERS. 
To THe Eprror or ENGINEERING. 

Srr,—I have been much amused by some of the criti- 
cisms of my letter on the above subject, which you were 
good enough to publish in ENGINEERING of March 3; 
especially by those of ‘‘ Hopeful,” whose letter, though 
abounding in flowers of rhetoric, and a considerable 
amount of declamation, seems to meto be lacking in 
solid argument. All my critics appear to miss the main 
point for which I am contending, viz., that men are 
what they are by reason of what they do, and not at 
all by reason of what they are called. Plain speaking is 
necessary, even at the risk of hurting some ple’s 
feelings, unless we are to go beating about the bush with- 
out coming definitely to the point. 

Certain professions are considered more distinguished 
than others; I will not use the word ‘‘honourable,” as 
it would be needlessly invidious, and all honest work is 
honourable. Each profession has certain names or titles 
attached to it, many of them of very ancient date, and 
these titles indicate certain duties performed. 

Thus, a colonel commands—or, at any rate, is supposed 
to command—a —— A major comes next in ran}, 
and has certain duties to perform; may, for instancr, 
command the wing of a regiment, and the senior one will 
succeed the colonel when he is killed. A lieutenant, 
RN., has certain well-recognised duties to perform, such 
as keeping watch, taking charge of a division of guns, 
and so on. Now my contention is that the filching cf 
these titles by any other body of men whodo not perform, 
and are not supposed to perform, the duties which have 
for centuries been attached to there titles, has, in the first 
place, a tendency to degrade the said titles, and in the 
second place, most distinctly to degrade the men who have 
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borrowed them: as they are sooner or later found out, and 
their titles discovered to be bo ones, and to have no 
relation whatever to the duties they perform. 

I quoted the army doctors as a striking object-lesson 
of the extraordinary delusion of wapees that you can 
raise the position or status of any t of men by attach- 
ing to them other people’s titles; for everybody who 
mixes in military society knows perfectly well that they 
are the laughing-stock of the British Army. Any day 
of the week, in a garrison town, you may hear the follow- 
ing dialogue : : 

“Who is Colonel Slammer? What regiment does he 
command?” ‘*Oh, Slammer, he doesn’t command any 
regiment ; he’s only a doctor colonel.” ‘‘Oh, he’s one of 
those doctor colonels, is he? One of those men who are 
ashamed of their profession !” 

Yes, Sir, he is one of those men_who are ashamed of 
their profession ; for this is what Colonel Slammer did, 
or rather what Doctor Slammer did: First, he agitated 
until he got himself called ‘‘Surgeon-Major Slammer,” 
and was allowed to wear spurs, and told his lady friends 
that he ranked as a field officer. Then he got a step in 
rank, and was called ‘‘Surgeon-Colonel Slammer ;” but 
still he was not satisfied, for ple still knew by his 
title that he was a doctor, and that was just what he was 
ashamed of, as he wanted to be taken for a proper 
colonel ; so he agitated again until he got the “‘ surgeon ” 
wiped out altogether, and now he is plain ‘‘Colonel 
Slammer.” But even now his acquaintances do not take 
him for a proper colonel ; they all find him out sooner 
or later, and then they laugh at him. 

Why the art of slaying should be more honourable than 
the art of healing, 4 do not know. It is a conundrum 
which I imagine will puzzle our sagest philosophers ; more 
especially in the case of the army doctors, where their 
duty involves quite as much danger as the duty of the 
slayers. But so it is, and I only state facts, without 
attempting to give the reasons. | 

My critics accuse me of labouring the case of the army 
doctors, and I plead guilty to the accusation, for I know 
of no more apposite illustration of the deplorable conse- 
quences of ie te se bogus titles, and I should be glad to 
stop the engineers of the Royal Navy from making a 
similar mistake. And does anybody suppose that the 
doctors are happy, now they have got their military titles ? 
I take the following from one of our leading provincial 
papers—not a so-called ‘‘service” paper, but the Man- 
chester Guardian. The article is headed: ‘Surgeons 
inthe Army. Further discontent;” and after recounting 
numerous “grievances,” the article concludes: ‘‘The 
attempt to restore the “eg epee of the service by giving 
the doctors military titles has so far failed in its practical 
effect, for the supply of new men is insufficient to 
maintain the Pie ¢ Mle of the department.” 

How strange it is that medical students do not flock 
into a service where they have a very good chance of 
becoming ‘‘ colonels,” and where the — has graciously 
bestowed upon them the title of ‘ Royal,” and where 
her Minister of State has told them they will ‘bear 
the same military titles as other officers of the army”! 
Perhaps they do not like being laughed at. 

One of your correspondents suggests that we should 
copy the Americans and the Japanese in the matter of 
conferring military titles on the engineers. I scarcely 
think he can be serious in quoting the Japanese, as they 
have been learning from us how to make a navy for the 
last 30 years. And as to the Americans, it is true that 
they propose to try the experiment of amalgamating the 
engineers and the ‘‘line.” But how can a my 8 
experiment, not even yet started on its trial trip, be taken 
to prove anything? The doctors are on their trial trip, 
and they have got hot bearings, and are priming all over 
the place. a 

I do not—as one of my critics humorously suggests— 
wish to give you advice as to the management of your 

per. om a constant reader and great admirer of 

ONGINEERING, and I think its leading articles, upon 
almost every subject upon which they touch, are the 
embodiment of sound common sense ; but in this case I 
think you are wrong, and leading the engineers wrong, 
and I hope sooner or later to see you admit your mis- 
take: a tough job for any man, and particularly so for an 
editor, and requires a lot of pluck, but a graceful act 
withal, It was, I think, Mr. Bayard, the late American 
Minister, who pithily remarked that a man who never 
made a mistake never made anything. 

One of my critics, signing himself ‘‘ Hopeful,” con- 
cludes a long letter to you as follows: ‘‘In conclusion, 
Sir, let me lees that the changes you advocate may 
soon be effected, and that the engineer officers may be 
given their proper position ; so that on the day of battle, 
and the day after, we may be sure that our engine-rooms 
are officered by the pick of the marine engineering talent 
of the country, instead of by the scratch collection we 
are forced to put up with as the result of the present 
system.” The concluding part of this paragraph is news 
to me, and yet I have known the engineers for 45 years ; 
but if ‘‘ Hopeful” is one of them, possibly he knows them 
better than I do. 

Your obedient servant, 
Far East. 

P.S.—If we see a man burning his fingers, there can 
be no harm in telling our friends that the potato is too 
hot to hold. 





THE WATER-TUBE BOILER. 
To THE Eprror oF ENGINEERING. 
Srr,—This is a question which during the t few 
months has been very fully discussed in one of the daily 


rs. 
Pte will, I think, be admitted by both the advocates and 
opponents of the water-tube boile 


r that from the begin- 





~e of steam navigation bmpeawed appliances and means 
of dealing with speedier and cheaper transport have con- 
tinuously become necessary, and as the urgent require- 
ment of improvement has forced itself upon the marine 
engineer and also the shipowner, these have been forth- 
coming. 

The surface condenser, compound engine, boilers cap- 
able of enduring the steadily progressive increase in 
working pressures, improvements in gearing, triple ex- 

nsion, means of making up losses of water between 

iler and engine without using sea water, governors, pro- 
pellers, and, indeed, nearly all the various appliances 
which are necessary to the successful working of a steam- 
ship, have all shown initial difficulties of a more or less 
serious practical and more or less dangerous nature; these 
so soon as they have cropped up have been grappled with 
patiently, and in all cases successfully dealt with and 
overcome; and as present economic conditions which 
cannot be overlooked demand a more improved type of 
boiler, and one which can be safely used for still increas- 
ing pressures, in view of the prohibitive weight of the 
well-tried Scotch boiler, the water-tube boiler has been 
resorted to, and will certainly ere many years have passed 
be the marine boller, and as safe in every way, and as 
economical as its predecessor. 

Formerly Admiralty practice was to wait and watch 
the various improvements made (at the cost of the private 
shipowner), and after success was proved beyond ques- 
tion, and when it was impossible to continue longer in 
the old groove, the tried and successful development was 
utilised without cost, worry, or any anxiety whatever to 
the authorities responsible for the Marine Engineering 
Department of the Royal Navy. 

his is entirely changed. The present Engineer-in- 
Chief, together with his experienced staff, are now only 
too anxious to avail themselves of new appliances calcu- 
lated to increase efficiency and economy, thus relieving 
the shipowner of what was previously a source of endless 
trouble and great expense; and the writer thinks that all 
impartial persons will agree that instead of the violent 
attacks, reckless, and in many cases ignorant, misstate- 
ments, and often gross anonymous abuse, thanks are due, 
and satisfactory results should be patiently waited for 
and cordially welcomed when achieved. 

Though probably the abuse, &c., has no practical result 
in retarding the good work being carried on, it is any- 
thing but encouraging, and in one case at least it is 
probable that an M.P. who has made himself exceedingly 
marked in his abuse of water-tube boilers, is ey work- 
ing on these lines with a view to keeping himself promi- 
nently in view of his constituents, obtaining thereby 
cheap notoriety. His —— experience of water-tube 
boilers is known by all practical engineers to be a 
lutely nil, and his reckless statements are very properly 
passed by without official notice. 

The number of warships in all Navies, and of yachts 
using water-tube boilers, is steadily increasing, and justly 
so, and one may be sure such a thoroughly practical firm 
as Messrs. Wilson, Sons, and Co. have satisfied them- 
selves as to solid advantages, and will progress and will 
not abandon the use of the boilers. 

A great deal has been made of the fact that the water- 
tube boiler cannot be used with salt feed. It is perfectly 
well known that this is equally the case with the boiler 
generally used at present, and for many years past ma- 
chines called evaporators have been used almost univers- 
ally both in naval and mercantile steamers to obviate 
entirely the use of salt water in boilers. 

No engineer could at the present time think of using 
salt water for such a purpose. There are, I believe, 
thousands of water-tube boilers in successful working all 
over the world, and if one collects the many serious acci- 
dents which have occurred from time to time to the Scotch 
boiler, water-tube boilers do not show to disadvantage. 

One of the numerous correspondents speaking about 
vested interests says, ‘‘ During the last few years every 
boiler works of importance has spent large sums—many 
thousands of pounds—in the costly hydraulic machinery 
necessary to deal with the enormous steel plates that are 
worked into modern boilers. Now when the water-tube 
boiler comes into general use, most of these costly flang- 
ing presses, riveting machines, shell drills, plate-edge 
planers, and powerful bending rolls will become little 
more than scrap iron, and the owners will see those who 
have established the plant necessary for making water- 
tube boilers placed far ahead of them. 

‘To the credit of marine engineers it should be said 
that the majority frankly acknowledge this to be case.” 

An ordinary tch-type marine boiler with 2000 ft. 
of heating surface and 55 ft. of grate surface will weigh 
without water 48 to 50 tons and with water about 
70 tons, while a water-tube boiler with 2000 ft. of heating 
surface and 56 ft. of grate surface can be made on a weight 
of 25 tons without water and 27 tons with water. Sup- 
posing a steamer to be fitted with three boilers ; in the one 
case she carries 210 tons of deadweight, in the other 
81 tons, which means an increased deadweight carrying 
capacity of 129 tons, in favour of the water-tube boiler— 
these figures are practical and not estimated. 

Now if this boiler costs no more to either maker or 
shipowner, leaving the maker the same profit as does the 
heavier boiler, is the makers’ vested interest in any way 
eyercoee especially as much of his previous plant can 

utilised for the new type of boiler, and safety and con- 
sumption being equal, can or will the shipowner be wil- 
ling to carry on each trip out and home 129 tons of 
deadweight, for which by using the water-tube boiler 
he would receive profit in the shape of remumerative 
freights ? 

It appears to the writer that the more money-making 
instrument will eventually win in a canter. 

The requirements of a water-tube boiler are that it 
should be able to carry a high-pressure, 





Produce steam rapidly. 

Not be liable to wholesale breakdown and be accessible 
and moe J repairable, safe, economical in fuel, and so 
—— that it may be fired, examined, and cleaned with 

acility. 

Such a boiler is no doubt existent ; if not, one can surely 
be easily designed. 

The trials and results in the Diadem, Argonaut, and 
also the Jupiter, have been economical and satisfactory 
in every tex if viewed impartially, and the conditions 
under which these ships have to work are taken into 
account, these conditions being entirely different to 
mercantile practice. Mr. Milton, engineer-in-chief of 
Lloyd’s Registry, _— of water-tube boilers, says: 

‘* Tn describing the boilers (i.e, water tube, referred 
to in his paper), an attempt has been made to fairly set 
forth their special features which have led to their 
adoption, and meet special requirements. None of them 
fulfils all desirable conditions, and it does not appear that 
any of them meets the needs for general merchants’ ser- 
vice, or-work better than the old well-known tank boiler, 
and until one is introduced, which shall have advan S 
over the older type, the latter will keep the field. That 
such a boiler will be made there is no doubt, and the 
experience which will be gained with the t; now in 
use will largely assist in the evolution of the design.” 

Commodore Melville, U.S.A., says: ‘‘ Water-tube 
boilers have now come to stay, at least, so far as the 
United States Navy is concerned.” 

There is little doubt that in this country the water- 
tube boiler has also come to stay and before long will be 
exclusively used 


London, July 4, 1899, PROGRESS, 





THE ENGINEERING CONFERENCE. 
P - To THE a OF ee. ~ 
1R,—If your correspondent ‘‘ Engineer,” vide page 857, 
will refer to page 195, vol. 1xi. (1896), of ENGINEERING, he 
will find a letter in which I ventured to make the sugges- 
tion adopted for the Engineering Conference, that is, of 
dividing the meetings into representative sections under 
committees of acknowledged experts. The wisdom of 
this departure has been amply justified by results. 
The questions for the Council of the Institution of Civil 
Engineers are: 
1. Would it not be advisable to hold the conferences 
bi-annually ? 
2. Should not the conferences be held alternately in the 
provinces, and even occasionally abroad ? 
The one great advan of the new Engineering Con- 
ference principle is, that it permits colonial and foreign 


- | members to attend the conferences, when several subjects 


of interest are certain to be discussed. The importance of 
the conference justifies a professional man in setting aside 
several days for the purpose of attending one or other of 
the sectional meetin; Eventually it may be advisable 
to discontinue the ordinary weekly meetings, except those 
intended for special lectures and for the discussion of 
students’ papers. 

With the extension of the conference principle, the 


raison @étre of the ordinary meetings will disappear. 


Sincerely you 
B. i. THWAITE. 


29, Great George-street, Westminster, London, 
July 5, 1899. 





EARLY STEAMSHIPS. 
To THE EprTorR or ENGINEERING. 

Srr,—In answer to “Inquirer” of your issue of April 
28, 1899, on ‘Early Steamships,” I saw a model of 
the paddle steamship Great Eastern exhibited at the 
World’s Fair in Chicago in 1893. It was a +." model 
and owned by the Western Union Telegraph Company, 
of New York, 

Yours respectfully, 
DwaRD Y. Dow. 

Curtice, Ohio, U.S.A., June 28, 1899, 





Frencu Coat Mininc.—The —_ profit realised by 
the Grand Combe Mines Company last year was 76,682/. 
Of this sum 71,875l. was devoted to the payment of a 
dividend at the rate of 1/. 4s. per share. 


Soutn Arrican Gotp.—The dividends paid by South 
African gold mining companies during the. last twelve 
years have been as follow: 1887, 21,2457. ; 1888, 101,460/. : 
1889, 425,453/.; 1890, 413,8567. ; 1891, 455,975/.; 1892, 
890,1717.; 1893, 1,065,2032.; 1894, 1,489,3077.; 1895, 
2,093,4162.; 1896, 1,425,9827.; 1897, 2,720,000/.; 1898, 
4,775,875/. The dividends distributed for the first half of 
this F oe! foot up to 2,411,132/., and it is expected that 
ep a for the whole of 1899 will exceed those 
or > 


Tue Cramps.—The William Cramp and Sons’ Ship and 
Engine-Building Company have just now a great amount 
of work in hand. Some extensions in the near future 
are contemplated, and it is probable that property ac- 

uired from the Lehigh Valley Railroad will be used for 
the purpose. Work-on two Russian warships in course 
of construction in the company’s yards is proceedin 
rapidly. The American line-of-battle ships Alabama an 
Maine are well in hand, and six large merchant steamers, 
including one for the Plant Line, three for the Oceanic 
Steamship Company, and two for the Ward Line, are 
also under way. The company have just received an order 
from. the International Navigation Company for two 
steamers for Transatlantic service, but it may be some 
little time before work can be commenced upon them, 
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VERTICAL OIL ENGINE. 
CONSTRUCTED BY MESSRS. L. GARDNER AND SONS, PATRICROFT, MANCHESTER. 








Ix connection with the Maidstone Show of the 
Royal Agricultural Society we noticed some neat oil 
engines, exhibited by Messrs. Stevens and Barker, 
of Maidstone, and manufactured by Messrs. L. 
Gardner and Sons, Patricroft, Manchester. One of 
there, of the vertical type, we illustrate on the pre- 
sent page. The cylinder, it will be seen, is planted 
on a cast-iron frame, which is supported at the front on 
a turned steel column. The valves are worked by 
eccentrics, driven at half the speed of the crankshaft 
by spur gearing. The governor is of the inertia hit- 
and-miss type, and is operated off one of the valve 
levers. The lamp is of the vaporising Etna pattern, 
Lurning with a blue flame, which heats both the igni- 
tion tube and the vaporiser. It is fed with oil from 
the reservoir below, the oil being raised by a slight air 
pressure created by a hand-pump. The oil for driving 
the engine is delivered to the. vaporiser by a pump, 
which deals with one chargé at a'time, and when the 
speed is above the normal, the governor puts the pump 
out of action, so that no oil is delivered until the speed 
falls to the desired number of revolutions. The engine 
illustrated is of 4 brake horse-power, and ran exceed- 
ingly steady at the Show. 








INDUSTRIAL NOTES. 

Tue recent proceedings in Brussels, which led to 
some rioting and which might have ended very dis- 
astrously for the interesting and picturesque capital of 
Belgium, had the crisis pe, Fe was political in its 
character rather than industrial. But it claims a 
reference in these ‘‘ Notes” because of the character 
and position of the chief actors, they being for the 
most part the recognised leaders of the Labour Party in 
Belgium. It is a regrettable thing to say, but the 
conduct of the leaders does not in any way commend 
itself as worthy of example to other i in any 
part of the world. The introduction of tin trumpets 
into the Legislature was not even amusing, and the cat- 
calls of such as had no tin trumpets, were scarcely 
worthy of the occupants of the gallery in an East-End 
theatre. The Labour Party cannot afford to behave 
thus. More is expected of them than of the other 














political parties, and if they fall below expectation so 
much the worse for labour. The object sought was 
right enough—political power. It is sought because 
it is the means to an end, their end, socialism in 
some form, the ascendancy of the workers. In this 
country at least the labour members in the Legis- 
lature have, as a rule, been discreet; in conduct 
generally they have been above reproach, and they 
have won the goodwill and respect of their opponents 
on both sides of the House of Commons. The Belgian 
workers have won, though the tactics were not com- 
mendable, and it is hoped that in future the Labour 
Party will so conduct themselves as to win the respect 
and confidence of their opponents, whether or not 
they obtain at the time the objects for which they 
contend. 


The report of the Ironfounders’ Society for July 
shows that there is no indication of any falling off in 
the volume of trade, in so far as this branch of industry 
isconcerned. As a matter of fact, the figures indicate 
increased prosperity tested by the list of unemployed, 
and even more so by a reference to the “ state of trade” 
table given in the report. Out of 125 branches, with 
17,688 members, trade is reported in 93 branches, 
with 14,186 members, to be very good ; in 25 branches, 
with 2931 members, as good, and in the remaining seven 
branches, with 3481 members, there was no short time, 
and trade was not bad, only ‘‘ moderate,” &c. This is an 
improvement over last month under the head of ‘‘ very 
good,” affecting nearly 2000 working members. The 
total number on the funds was 1665, showing a decrease 
of only four, but there was an increase on dispute 
benefit of 47, or the decrease would have been greater. 
Of the total, 276 were on donation, 428 on the sick 
list, 830 on superannuation benefit, and 69 on travel, 
&c., 62 being on dispute benefit. There was a decrease 
under every head except dispute. The total cost of 
all benefits was 74d. per member per week. With 
such a low expenditure the funds increase rapidly, the 
saving on the month being a balance of 3620/. 17s. 1d.; 
the total cash balance is now 79,197/. 4s. 9d. There 
was also an increase of 138 in membership in the 
month. Not only isthe society increasing in numbers 





and in funds, and oe in position as regards the 
list of unemployed, but the officials are able to report 
substantial advances in other respects. In Derby the 
members have secured an advance of 2s. per week ; in 
Stalybridge seven firms out of twelve have conceded 
2s. per week. The five firms who refused belong to 
the Employers’ Federation, and with them the matter 
has been under consideration in another way. At 
Burton, Nottingham, and Wigan the men are nego- 
tiating for an advance. The officials of this union are 
not well satisfied with the reasons for refusal by Lan- 
cashire firms, and they express their views pretty 
freely on the subject in the report. 


The July report of the Associated Moulders con- 
gratulates the members on an increased member- 
ship, and also upon the fact that the number of un- 
employed is less than at the date of the last previous 
report. This shows that the prosperity is general 
throughout Scotland, as well as throughout other 
parts of the United Kingdom. The members are re- 
minded that there are too many on the books as 
unemployed, considering the state of trade, and they 
are besought ‘*to emulate those who are steady as 
the clock,” and not give to employers and the Press 
the power to carp at them for loss of time when trade 
is good. The wonder is that the complaints of un- 
necessary loss of time come mainly from Scotland. Is 
it because the employers are more keen about the loss 
of time there than here, and that public opinion con- 
demns it more strongly? Or is it possible that in 
Scotland the workman is less regular in his habits ? 
Surely the latter cannot be the case. Neverthe- 
less, it was on the Clyde that the employers so com- 
plained. The new policy of admitting apprentices 
into the union is apparently a success, for 148 joined 
in about six weeks. The gain in funds goes on 
rapidly, the increase in the balance being 1352/. 16s. 5d. 
since the previous report, the total cash balance 
having reached 55,920/. 17s. 8d. at date. In the ex- 
penditure, dispute benefit was responsible for a toler- 
able sum for a week’s dispute at Dundee. The gain 
in funds for the first half of 1899 has amounted to 
5559/7. 12s. ld. The wages movement has been pro- 
— Kirkcaldy obtained an advance of }d. per 
hour. In Kilmarnock an offer of the employers was 
accepted ; Dundee obtained the advance after a strike 
of a week’s duration. Advances have also been 
secured at Arbroath, Perth, and some other districts. 
Altogether the progress recorded gives satisfaction 
to the executive of the association as to finance and 
the state of trade. 





The report of the Amalgamated Carpenters and 
Joiners’ Society shows that the total membership has 
got beyond the 59,000 the executive had hoped to 
reach, and now the attempt is to reach 60,000 by the 
end of the current year. Out of the total number 
only 363 were on unemployed benefit, and of these 
over 60 were in branches outside the United King- 
dom. Such a condition of things is unprecedented 
—300 only, out of 59,055 members being on un- 
employed benefit. There were on the sick-list 
1083, and on superannuation benefit 761. The funds 
are accumulating at a rapid rate, and a new outlet 
for capital will have to be found. The wages 
movement goes on apace. At Edinburgh an ad- 
vance was obtained after a strike, and at Sunder- 
land, Londonderry, Darlington, Yeovil, Norwich, 
Newmarket, Lowestoft, Wakefield, Accrington, 
Adlington, and Ulverston wages concessions: were 
made after negotiation, from ld. per hour (over 4s. 
per week) to ls. per week in wages, besides other 
advantages. The progress has not been without a 
struggle. Strikes were unsettled in the Tyne dis- 
trict, at Newport (Mon.), and in some districts in 
Yorkshire ; but, on the whole, the concessions have 
been pretty freely given. Disputes existed in eight 
towns at the date of the report ; and in 15 other places 
the members were cautioned not to accept work until 
they had seen the local officers of the branch. In 
Yorkshire the threatened lock-out was in connection 
more or less with the recent action of the plasterers, 
but the employers complained also of the joiners. In 
come districts the pubes of members in branches has 
exceeded the required limit of 250, and consequently 
several new branches have been, or are about to be, 
instituted. Altogether the report indicates the excep- 
tional activity in all branches of the building trades, 
for, as a rule, they go together—when one is busy all 
are busy, or vice versd. | a within the memory of 
the oldest member has the state of trade been so good. 


The report of the Operative Cotton Spinners for 
July records an increase in the number of members, 
and also a slight increase in the proportion of un- 
employed, from 4.05 to 4.14 per cent., but such a 
small difference may have arisen from some accidental 
cause. In the course of his remarks the general 
secretary alludes to the fact that the proportion out 
of work is double what it was some years ago, and 
he adds that he does not ‘‘think it can go much 
lower ; there are great chances that it may get much 
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higher.” The increased speed of machinery, the 
greater number of spindles, and other causes enable 
the manufacturers to increase the output enormously 
at short notice, so that the supply can always more 
than equal the demand. Reference is made to half- 
timers, and to “‘ piecers” generally, and complaint is 
made that the membership of ‘‘ piecers” is not equal 
to what it ought to be in proportion to full members. 
Five cases hn the Compensation Act are reported, 
in all of which negotiations were opened with the 
employers. So far there has been no case for the 
Courts under the Actin this branch of trade. No 
reference is made to the negotiations for the establish- 
ment of a permanent Board of Conciliation, but it is 
certain that the matter is not allowed to drop. There 
is no mention of Mr. Mawdsley’s candidature for Old- 
ham in the report, but it would appear that his candida- 
ture was not regarded as a labour representation pure 
and simple, but only as a party candidature—the result 
being that he was left behind in a large minority. 
During the period covered by the report no fewer 
than 47 minor accident cases were reported, an 
increase of 15 over the previous record. Generall 

the state of trade in the cotton industry is fairly good, 
so good as to be regarded as to be above the average. 
With the settlement of the wages question there is 
peace generally, but ugly questions have arisen in a 
few cases owing to diversity of methods of work and 


pay- 


The condition of the engineering trades throughout 
Lancashire is one of exceeding activity, and any com- 
plaints of a falling-off here and there in new orders 
coming forward have had no appreciable effect gene- 
rally. Evidence as to the exceptional briskness of 
trade is to be found in the fact that extensions of 
works are being vigorously pushed forward in most 
of the chief centres, and notably in Manchester, Sal- 
ford, and the adjacent districts, where considerable 
enlargements have been and are being made. These 
extensions are manifest in the textile machine-making 
iudustry also, and in the boiler-making branch and 
engineering generally. Asa matter of fact, the mild 
complaints of new work not coming forward freely 
were due.to the knowledge on the part of customers 
that the orders could not be executed ‘‘ within a reason- 
able time” from their point of view. Employment 
is good generally, especially so for competent, sober, 
and industrious men who are willing to keep time, and 
do a fair day’s work for a fair day’s wage. The com- 
plaints as to loss of time do not come only from em- 
ployers and foremen, but from the officials of the 
various trade unions, who can but urge these members 
not to bring disrepute upon the society by neglecting 
work when there is plenty to do, and more than can 
be done in the normal day. Overtime is frequent in 
many establishments, as otherwise the firms could 
not fulfil the engagements they had entered into, 
and the men, as a rule, are not strongly averse to 
moderate overtime when required. In the iron 
trade there is a strong tone, and prices have shown a 
tendency to advance beyond the maximum of a week 
or two ago. Makers have, indeed, practically full 
command of the situation, so that merchants and 
buyers have to operate cautiously. Consumers are 
content to buy from hand to mouth in some cases, 
rather than risk a contract at present rates. In the 
finished iron trade the list rates were practically 
withdrawn previous to quarter day, orders meanwhile 
being only booked at an advance on the then-existing 
rates. 





The condition of the iron and steel trades in the 
Wolverhampton district is one of activity with ad- 
vancing prices. Last week the marked bar makers 
advanced the rates to 9/. and 9/. 12s. 6d. per ton, the 
unmarked bar makers following suit by advancing to 
8/. per ton, all other qualities advancing in proportion. 
Singularly enough the advance did not check the 
demand, manufacturers being in some cases pressed 
to accept orders for delivery ahead, which they were 
disinclined to agree to. One of the reasons, of course, 
is the scarcity and dearness of pig iron, the vr 
being quite unequal to the demand. Coal also is ad- 
vancing in price for manufacturing purposes. Boiler 
plates are in good demand, and common black sheets 
are in request, prices having improved, being higher 
than for years _ Hoops, rods, and tube-strip are 
in good demand, and dearer ia price in proportion to 
other material. Steel makers are so busy that they 
are blocked with orders, and have had to withdraw 
quotations until some of the contracts on hand are 
cleared off. In so far as crude and finished material 
are concerned the state of trade is generally most 
active, and, we might also add, prosperous. The 
margin of profits in some cases may not be equal to 
what it was in some former periods, but all classes of 
material are better in price, and the demand is great. 
The chief local industries using iron and steel are also 
very busy. 





In the Birmingham district last week the iron 
market was quiet, as is usually the case just prior to 





the quarterly meetings. But — had already 
advanced in respect of marked bars, and also of 
unmarked bars, and of other qualities proportion- 
ately. It appears that the demand is such that 
in some cases the whole output for the ensuing 
quarter is bespoke, so that all competition is thereby 
lessened. Where urgent deliveries are required it 
appears that there was no difficulty in securing an 
advance on the quoted prices. The question of the 
abolition of discounts is still being discussed, and at 
the meeting held last week the proposal was approved, 
but the meeting was further adjourned, so that de- 
finite action is postponed. The local industries using 
iron, stecl, and other metals are nearly all in a state 
of general activity, some being naturally more busy 
than others. But real slackness is exceptional—can 
hardly be said to exist. Engineers, ironfounders, 
boilermakers, smiths, and electrical engineers are all 
busy, and so, for the most part, are brassworkers and 
those engaged in the larger branches of industry. In 
the smaller and finer branches also there is general 
activity. No serious labour disputes exist, and none 
seem to be looming in the near future. 





The proposed demonstration in Hyde Park on 
August 20, promoted by the London Trade Council, is 
to be in favour of a two-fold object, old age pensions 
of more than 5s. weekly, and of housing the working 
classes. The resolution concerning the latter will ex- 
press condemnation of the local authorities for not 
putting in force the provisions which empower them 


to act, and will demand the establishment of a Rents’ | alread 


Court to deal with the question of rents in London, as 
in the case of the Land Courts in Ireland. About 
both of these questions there is a great diversity of 
opinion among the London workers; but, of course, 
the less thoughtful will go for anything which means, 
or may mean, smaller rents, or, better still, no rents at 
all. But the profit rental of house property in London 
is not what it was; owners of sack property are too 
much harassed for that. 





Serious trouble is, in some quarters, again antici- 
pated in the building trades. The Master Builders 
complain that the arrangement made with the Plas- 
terers has not been kept, and that in a number of 
districts the terms agreed upon have been violated. 
A meeting of employers was held in Manchester 
towards the close of last week, when the whole ques- 
tion was discussed, and a resolution was agreed to as 
follows : 

‘* That this meeting of the Committee of the National 
Association of Master Builders are of opinion that the 
Operative Plasterers in a number of towns have vio- 
lated the mutual agreement made at the recent joint 
conference, and that the letter of Mr. Deller, the 
secretary of the National Association of Operative 
Plasterers, endeavouring to justify the conduct of his 
members, is most unsatisfactory. The meeting presses, 
therefore, for an interview at he earliest seats day, 
for the ean of clearing away all misunderstand- 
ings.” e resolution is moderate in its language, 
and reasonable in its demand for a conference. 
The society in question cannot afford to endure 
the charge of not keeping to the terms of agree- 
ment. As a rule, the trade unions of Britain can 
be congratulated on having kept faith with em- 
ployers when an agreement Be been come to, and it 
is pretty certain that the other branches of the 
building trades will not sanction a breach of jaith. 
But it appears that many of the masters present at 
the conference were in favour of a lock-out of 25 per 
cent. of the whole, if the Plasterers fail in their duty. 
It appears, however, that this feeling is mainly con- 
fined to Yorkshire, and, to a limited extent, to Lanca- 
shire ; the Midlands and the South of England did not 
respond in force to the invitation to the conference. 
The proposal to lock-out was not put to the meeting, 
the whole matter being in abeyance until the reply of 
the Plasterers’ secretary has been received an 
sidered. It is to be ho that all misunderstanding 
will be swept away, and that the proposal to establish 
a joint committee will be carried out. A general lock- 
out or a strike at present would be most disastrous. 

The Scotch malleable iron manufacturers and the 
men’s representatives have agreed, at a joint conference 
held for the purpose of considering the question, to 
renew the sliding scale arrangement for a period of 
twelve months. The Scotch Ironmasters’ Association 
have had before them the application of the blast- 
furnacemen for an advance of 10 per cent. in wages. 
It is expected that this will be granted, or that some 
compromise will be agreed upon at their conference. 





At the Blackburn Police Court a number of men 
were summoned last week for absenting themselves 
from work. The men urged that after a long spell of 
work an extra holiday was allowable, being the custom 
in the engineering trade. The employers denied this 
—beyond a Monday. The men were fined 2s. as 
nominal damages. Men must not break their contracts 
any more than employers ; this is a sound lesson. 


con- | th 


The wages of painters in the Royal Dockyards are 
to be advanced from 24s. to 27s. per week. A propor- 
tion of caulkers, drillers, and riveters, are also to be 
advanced in November, and it is probable that a new 
rating class at 40s. per week will be established for 
fitters, but this is subject to the approval of the Dock- 
yard cuperintendent. 








HOT BLAST IN THE BESSEMER PROCESS 
The Use of Hot Blast in the Bessemer Process.* 
By Professor J. W1sorcu (School of Mines, Stockholm 


ALTHOUGH the Bessemer process has been in general 
use for more than thirty years, no serious attempts have, 
so far as my knowledge goes, been made to use hot blast 
for this process. Long experience has taught us the great 
advantages to be gained in the manufacture of pig iron, 
and in other metallurgical processes, by using lated 
instead of cold air for the combustion. Why should not 
the same be the case in the mer process? This pro- 
cess is also one of combustion, where silicon, manganese, 
phosphorus, and so forth combine with the oxygen of the 
air; and is it not likely that, all other conditions being 
equal, this combination or combustion shall take place 
with greater facility if the air has been previously heated? 
Observations tend to show that the mer process, 
treating the same kind of pig iron, runs off with a some- 
what warmer blow in hot summer days than in the cold 
winter. This is no doubt partly due to the fact that the 
converter and ladle in the former case, as a rule, are 
warmer, and the radiation of heat less than in the latter ; 
but it is probable that the temperature of the blast here 
lready exercises an appreciable influence, although the 
difference of temperature can hardly be estimated to ex- 
ceed 50 deg. Cent. It is very likely, therefore, that 
were the temperature of the blast to a raised to some 
400 deg. or 500 deg. Cent., a considerably warmer blow 
would be the result, a pig iron poorer in silicon could be 
used, the tuyeres could not be so easily clogged up, and 
the loss would be less. More especially in the case of 
small converters the hot blast would no doubt prove 
beneficial, as also in general when charcoal pig is used 
and in the basic Bessemer process. In the latter case it 
is not improbable that by the aid of the hot blast, pig 
iron of a ae low pocseane of phosphorus 
could be used, and still a sufficiently high temperature 
be reached at the end of the process. 

It is specially for small converters and for the basic 

mer process that the hot blast is advantageous. 

In the experiments made at Zeltweg, in Styria, in 
1873, the hot blast was thought to destroy the bottom of 
the converter more rapidly. This disadvantage ought 
not to be met with in the basic process ; on the contrary, 
the more the percentage of silicon in the pig iron can 
reduced by the use of hot blast, the longer the tuyeres 
and the bottom ought to last. 

As regards the heating of the Bessemer blast, it would 
appear at first sight as if very large and expensive appa- 
ratus would be required for the purpose, but on giving 
the matter closer consideration it will be found that a 
hot-blast stove of the same type as the regenerative stoves 
employed for blast-furnaces will assume very modest 
dimensions when used in combination with a semer 
converter for the following reasons : 

1. In the mer process, it is true, the required 
volume of blast per second is great, but inasmuch as the 
process has but a short duration, the total volume of blast 
which has to pass through the stove is small as compared 
with that ing through a regenerative hot-blast stove 
for a blast-furnace in the time between the reversal of the 
valves. For instance, if 8 tons of pig iron are to be de- 
carburised in a Bessemer converter with a hot blast of 
400 deg. Cent. temperature, the heating apparatus need 
only furnish 300,000 heat units for heating the blast ; but 
if the blast of an ordinary coke blast-furnace is to be 
heated to the same temperature in a regenerative heat- 
ing stove, the valves being reversed once every hour, the 
stove must give off 1,500,000 heat-units, and accordingly 
have five times the size required for that for the con- 
verter. 

2. A uniform temperature of the blast is generally to 
regarded as a requisite condition for a satisfactory work- 
ing of the blast-furnace; but when a regenerative heat- 
ing apparatus is used, it is self-evident that the tempera- 
ture must fall by degrees during the passage of the blast 
rough the heated stove, since the latter cools off in the 
meantime, and it is only by giving gigantic dimensions 
to such stove that it has been possible to reduce the fall 
of temperature sufficiently to avoid any detrimental 
influence from this cause. ; 

In the Bessemer process the conditions are quite diffe- 
rent. Here the blast must penetrate the bath of hot 
metal, and in so doing it will always cause a cooling 
action to take place, which, however, in the course of the 

rocess must be more than counterbalanced by the com- 
bustion of silicon and manganese contained in the pig 
iron. In the inning of the process, and when the 
temperature of the pig iron is low, this cooling is easily 
- to cause great inconvenience by thickening the metal 
of the bath, thus impeding the passage of the blast 
through it, and hence causing slopping and slower oxidi- 
sation. By the use of hot blast such cooling is diminished, 
and it should, therefore, goers of great advan’ especi- 
ally at the beginning of the process, when the charge has 
its lowest temperature ; whereas, in the same measure as 
the temperature subsequently rises owing to the oxidisa- 





* Paper read before the Iron and Steel Institute. This 
paper was received from the author on August 26, 1898, 
too late to be included in the programme of the Stock- 
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tion, the temperature of the blast might be lowered con- 
siderably without rejudicing the blow. 

For reasons easily understood, this circumstance tends 
to prove that a stove for heating the Bessemer blast 
would require but comparatively small dimensions. 

3, The Bessemer process requires a high pressure of 
the blast—from one to two atmospheres—but, as a con- 
sequence, the air passing through the heating stove (and 
conduits) will have a considerably reduced volume, and 
that tends also to reduce the dimensions of the appa- 


ag Culculation of the Size of a Bessemer Blast 
Stove.—Assume that the converter holds a ton of pig 
iron, and that for each ton are required 300 cubic metres 
of air of 0 deg. Cent. and 760 millimetres, and that this 
air, after having pessei through the stove in the begin- 
ning of the blow, has a temperature of 500 deg. Cent., 
but at the conclusion is of 400 deg. Cent. only, the 
fall of temperature thus being 100 deg. Cent., the average 
temperature of the blast accordingly is 450 deg. Cent. 
Assume, further, that the duration of the blow is 10 
minutes, and that the pressure of the blast is 1000 milli- 
metres above that of the atmosphere. . 

The Volume of the Regenerator.—As 1 cubic metre of 
air weigbs 1.29 kilogramme, and its specific heat is 
0.24, the quantity of heat required for heating the air 
will ke: 

a x 300 x 1.29 x 0.24 x 450 = 41,800 x a heat units. 

This quantity of heat must be given off by the heating 
stove. One cubic metre of brick weighs 2000 kilogrammes, 
and its specific heat is 0.25. Assuming that the air pas- 
sages of the regenerator occupy half its volume, each 
cubic metre of the regenerator will contain 1000 kilo- 
grammes of brick ef and if its total volume is x cubic 
metres, the weight of the brick will be 1000 x kilo- 
rammes. For each degree that it cools off, this mass of 
rick gives off « x 1000 x 25 heat units. As the tem- 
perature of the blast during the blowing is assumed to 
fall 100 deg. Cent., and this fall in temperature is the 
result of a corresponding cooling of the regenerator, the 
temperature of the latter also must fall by 100 deg. Cent., 
and hence the following equation is obtained : 

x x 1000 x 0.25 x 100 = 41,800 x a 
e= 17 Xa. 
Cubic Metres. 

Note —For an 8-ton converter the volume 


of the regenerator will be 13.5 
For a 6-ton converter 10.2 
For a 5 ton converter 8.5 


The Diameter of the Regenerator.—Denoting by Vo the 
required volume of air at 0 deg. Cent. and 760 milli- 
metres, and by V! the same volume heated to 450 deg. 
Cent. and having a pressure of 103 millimetres above that 
of the atmosphere, these volumes will bear the following 
relation to each other : 


Vit x {1000 + 760) 


Ui ie 25 ee 
° (1 + 0.00367 x 450 760 
and since V) = 300 a, as assumed above, we shall have : 
V, = 300 xa (1 + 0.00367 x 450) x 760 _ 
1760 
843.3 x a cubic metres. 
When the duration of the blow is 10 minutes, the 
volume of air per second will 
343.8 | = 0.57 x a cubic metres. 
10 x 60 
If the regenerator is of circular section with a diameter 
2 
D, its sectional area will be 7D , and the sum of the 








area of the air passages, which is to be one-half of that 


2 
of the regenerator, will be «x. Assuming the velocity 


of the heated air in the regenerator to be 4 metres a 
second, which cannot be considered excessive, the volume 


of air passing through the stove per second will be e “3 


cubic metres. This volume, however, has been previously 
calculated to be 0.57 a cubic metres, and consequently 
the diameter of the regenerator is obtained from the 
equation : 


mw D2 
3° = 0.57 a, 
or 
D = 0.363 a. 
Metres, 
Note.—For an 8-ton converter the diameter 
of the regenerator is equal to 1.70 
For a 6-ton converter 4 1.45 
For a 5-ton converter 1.35 


The Height of the Regenerator.—If h denotes the height, 
ee the diameter of the regenerator, its volume is 
od = -, and since diameter and volume are previously 


determined to be /0.363 a and 1.7 a respectively, we 
obtain : 


® 0.363 x a 
4 

and hence h = 6 metres. 
The height of the regenerator thus is always the same, 
6 metres, and its diameter only varies with the size of 
the converter, Tb is willingly admitted that the above 
calculation cannot be perfectly accurate, since it is based 
only on the weight of the bricks of the generator, and no 
attention has been paid to its surface; at all events, 


x h=17a, 


however, it affords clear evidence of the fact that a stove 
for heating the Bessemer blast does not assume any large 
ns‘ons, 








Area of Tuyeres of the Converter, and Power required 
when Hot-Blast is Used.—The refining operation consists 
in an oxidation of silicon, manganese, carbon, &c., and 
for this purpose a corresponding quantity of oxygen is re- 
quired, this quantity consequently varying with the per- 
centage of these elements in the pig iron. Experience has 
proved, however, that this required quantity of oxygen 
on an average and per ton pig iron, is fully supplied by 
300 cubic metres of air of 0 deg. Cent. and 760 milli- 
metres. If hot blast of the temperature t deg. is to be 
used, and the blowing operation be completed in the 
same time as with cold blast, the area of tuyeres must be 
made (1 + a t) times greater, or else the duration of the 
blow must be prolonged. In both cases a correspondingly 
increased consumption of power is required in order to 
force the blast through the charge. It thus appears as if 
the hot blast would be unfavourable in this respect. In 
reality, however, the matter will no doubt assume another 
aspect. By analysis of gases escaping from the converter 
in the Bessemer trary according to the analyses made 
by A. Tamm and G. J. Snelus, it has been ascertained 
that in the beginning of the blow, and sometimes during 
the whole operation, free oxygen passes through the 
charge. It is more especially when the temperature is 
low, or the depth of the bath is small, that not all of the 
oxygen is consumed, and the consumption of blast becomes 
greater than it should be. It is quite evident, however, 
that hot blast favours the combustion, and co uently 
the absorption of oxygen, and as a result the weight of 
blast required in practice will be less than is now needed 
with cold blast, and, moreover, that the depth of the bath 
can be reduced. Both of these factors serve to counter- 
act the increase in the consumption of power which 
would otherwise result from the greater volume of the 
hot blast. . 

The heating apparatus ought to be built up in such 
a = that the temperature of the blast may be varied 
at will. 

The heat which can be transmitted to the charge by 
means of such a heating stove is by no means —— 
ficant. According to the preceding calculation, the blast 
when at a temperature of 450 deg. Cent. carries with it 
41,800 heat units for each ton of pig iron to be refined. 
Assuming the specific heat of molten pigiron to be 0.3, 
this quantity of heat should be able to raise the tempera- 
ture of the charge by 


41,000 = 1000 x 0.3 2°, 
or 
x = 140 deg. Cent. 


Professor Ledebur has calculated that 1 per cent. of 
silicon in the pig iron will raise the temperature of the 
charged by 300 deg. Cent. and 1 per cent. of phosphorus 
by 183 deg., and it appears, therefore, as though by 
means of a hot blast of 450 deg. Cent. temperature it 
would be possible to produce an effect corresponding 
approximately to the presence of 4 per cent. of silicon or 
# per cent. of phosphorus in the iron. Adding to the 
above that the temperature of the blast can be regulate 
at will, it appears that a stove for heating the Bessemer 
blast would form an excellent regulator for obtaining a 
steel of the proper degree of heat without the need of 
adding foreign substances to the metal. 








SHOP AND ESTABLISHMENT CHARGES. 


Shop and General Establishment Charges in Engineering 
Works and their Relation to Costs and Estimates.* 


By Witu1am Epwarp CowEns. 


In all engineering works the cost incurred in producing 
any article may be divided into three classes : 

1. The direct cost of the work. 

2, The indirect cost incurred through shop charges. 

a The indirect cost incurred through the establishment 
charges. 

Practice seems to vary so considerably in the manner of 
dealing with these charges, Sige ages Nos. 2 and 3, 
that the writer ventures to think the subject sufficiently 
interesting to bring before the members of this Institu- 
tion with a view of obtaining some useful discussion on 
the subject. 

The direct cost includes wages, material, and all ex- 
penses which can charged against the order number, 
and debited direct against the work. 

The shop charges embrace the foreman’s wages, and 
such portion of the despatch clerk, tool fettler, beltman 
and labourers’ wages that cannot be charged direct to 
order numbers, engine power, oil, waste, files, hammers, 
chisels, fuel, etc. These items can all be carefully taken 
out for each shop, but cannot be charged against order 
numbers. : 

The establishment charges embrace all expenditure 
which is common to the whole works, but which cannot 
be —— directly to one shop nor to any particular 
order. They embrace rent, rates, taxes, salaries of the 
staff, ames and haulage, interest, insurance, heating, 


lighting, advertising, expenses of travellers, and of 
branch offices. ‘ . : 
With the object of illustrating the method of dealing 


with these charges, we will assume that the works we 
have selected are of a modern type, and are divided into 


the following departments : 
1. Fitting and smiths. 
2. Boiler yard. 


3. Metal foundry. - 

We will assume that the boilers are centralised and 
placed under the control of the fitting-shop department, and 
that they drive the engines for the whole of the depart- 
ments, and also an hydraulic pumping engine for sup- 








* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders. 








plying the hydraulic power for the riveters, cranes, and 
oists throughout the works. 

The cost of the boilers must be sn to the 
various departments in proportion to the power supplied. 
The supplying department, however, must not be allowed 
to make any profit from the other departments for power 
supply ; power being itself a shop cha and the sup- 
plying department being merely selected for convenience. 

And whilst touching upon inter-departmental costs, it 
is the rule generally to treat another department in the 
same way that you would treat an outside customer. 
One a tendering for work, part of which will 
have to be made in one or more of the other departments, 
obtains prices from these departments for their portion 
of the work, and this price must be adhered to if the 
order is obtained, even if it results in a loss to the de- 
partment. It is also customary to obtain prices occa- 
sionally from outside firms, in order to keep the 
departments fully up to date. On repair work or orders 
given without quotations, departments make up the 
cost with full shop and establishment charges and 5 per 
cent. profit. 

Table I., on the next page, shows how the boiler cost is 
arrived at, and its apportionment to the various depart- 
ments. The writer would call special attention to the 
items under wear and tear and depreciation, and also, in 
— II., III., IV., and. V., to the item for interest on 
outlay. 

The prime.object of every engineering works is to make 
dividends ; no matter how great an engineering success 
a works may attain, if they cannot earn some return for 
the capital invested, sooner or later they will close, and 
the sooner the better so far as other works are concerned, 
as they only tend to reduce prices and make other works 
equally unremunerative. The item for depreciation will 
be readily understood, A machine will not last for ever, 
it will gradually wear out, and some allowance must be 
made to replace it, out of revenue, in order to keep the 
works fully efficient. In this Lay the percentages have 
been taken as 7 per cent. for boilers, 3 per cent. for 
engines, and 5 per cent. for machine roe 

n order that the full work may be obtained from 
the machine, it must be kept in thorough working order 
during the whole period of its existence; this is covered 
under the heading of wear and tear, and is taken at 3 per 
cent. in this paper. 

The item for interest on the outlay is possibly not so 
clear, and the writer trusts we may hear some other 
opinions on this matter. In most engineering works, 
however, we have debenture shares bearing a fixed rate 
of interest, which must be paid before the ordinary 
shareholders get any dividend, and it is principally on 
this account that the writer maintains that this interest 
on outlay should be added not as a profit but as an actual 
item of cost. 

Table II. shows the method of obtaining the engine 
cost, and as an overhead traveller is a necessity, ib is 
assumed that there is one in this case, and its cost is 


d | shown in Table ITI. 


Having shown how the boiler and engine costs are 
taken out, we are now in a position to fix our shop 
charges. The establishment charges are taken out in the 
accountant’s office and apportioned to each department 
in accordance with the sales, stocks and work in progress 
being also taken into account. 

The shop and establishment cha are now totalled 
and the wages of each department taken out, care being 
taken to see. that wages debited to shop charges are 
deducted. It is now seen what percentage these charges 
form of the wages, and this percentage 1s added to cover 
them to all costs and estimates. 

The system of taking these charges as a percentage upon 
direct wages only is, as a rule, in the writer’s opinion, 
the most accurate way of dealing with them. @ cost 
of materials may fluctuate considerably, and very rapidly, 
and would necessitate a constant change in the percent- 
age. The percentage taken is, of course, only an esti- 
mate, and as such requires constant revision if accurate 
cost is to be obtain At one time the charges may 
be very high owing to the scarcity of work and possibly 
short time, whereas at another period, owing to the great 
influx of work and possibly a double shift, they may te 
low. Direct wages seem, therefore, the best medium for 
our purpose, 

In a works somewhat similar to those described, the 
charges run out approximately as under : 


Per Cent, 
Fitters and labourers ar 65 
Outside erecting 30 
Apprentices ... ... 100 
Smiths and strikers ... 85 
Apprentices ... ‘ant aa 120 
Boilersmiths and labourers... 75 
Men at fires ; us 85 
Apprentices ake Ss és 100 
Patternmakers Lae er via fis 30 
Apprentices ... bs Ne: 60 


The increase in the smiths’ shop is due to the cost of 
fuel and the use of the steam hammers. 

In the boiler yard the extra percentage is added to 
cover the cost of the use of tools. It is almost impossible 
toc the machines against the orders owing to the 
intermittent nature of the work. The value of the ma- 
chines used was therefore taken out in a similar way to 
the engine cost (Table II.), and added to the shop chai 
In addition to this the furnace is charged at 10s. per day. 

In the machine shop each machine is numbered and 
taken out a to ascertain its day cost, as shown 
in Tables IV. and V. A heavy lathe and light drillin 
machine being selected as examples, the tools, belts, an 
stores were taken out for twelve months, and the tool 
fettler and beltman’s time (entered to shop charges) 
added, this was divided by the horse-power of the ma- 
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chines, and amounted to about 5/. 
annum, at which charge it is taken in the estimate. 
this method a good many of the shop charges are at once 
charged direct with the machine. In estimating it is not 
possible to take out each separate machine in the above 
way, and an overhead rate is fixed of so much per day. 
This rate varies according to the nature of the work, and 
the type of machine likely to be used. Sometimes a 
heavy machine may be at liberty, and the light machine, 
which has been estimated to do the work, be fully occu- 
pied. In such a case, rather than let the large machine 
stand idle, it is usual to put the work into it and 
charge it at the cost of the light machine, a note being 
added to this effect, so that a fair check can be kept 
between cost and estimate. 

General Foundry.—This department forms one of the 
exceptions to the general rule already mentioned, and 
instead of shop and establishment charges being appor- 
tioned against labour, they are taken on the tonnage out- 
put of clean castings. The shop charges form a large 
variety of items, and include foreman’s wages, coke 
cinders, limestone, fire-bricks, fire-clay, common yellow 
clay, blacking, coal-dust, hair, grease, brushes, sieves, 
pails, stores, chaplets, core iron, straw ropes, loam, 
sand, steam and ow nem power, craneman, slinger, 
foundry smith, cupolas, etc. 

Generally the work may be divided into loam and sand 
castings, the former almost exclusively use the stoves, 
and aseparate heading should be put in the estimate for 
them. They are estimated cbanlly to cost 10s. per ton. 
The metal can be charged direct, and also the loss in re- 
melting, generally taken at 74 per cent. 

The output should approximately be one ton per week 
foreach moulder employed, and apprentices beyond their 
first year at two-thirds the output of a man. ‘Taken 
upon this basis, the charges work out approximately 21. 
per ton of cleaned castings. 

Our estimate form for loam castings would therefore be 
as under : 


r horse-power per 
7 


Per Ton. 
£s. d. 
Metal ... 
Waste, 74 
Stoves... 
Moulding 
Labourage 
Cleaning 
Charges bis 
Patterns (if any) 


per cent. ... 


Total net cost per ton 


The form for sand castings would be the same, but the 
item for stoves reduced or omitted according to the nature 
of the work. Thus in heavy core work, although the 
moulds would be dry sand, the cores would be loam, and 
an allowance would be required for them. In small sand 
work the small cores are covered by the charges, and the 
item for stoves may be omitted. 

The cupola returns should show weekly the output of 
cleaned castings, the cost per ton of labourage and 
skilled labour, the waste and left metal, and coke used 
per ton of metal melted, so that with foundry costs taken 
out on this system a very fair weekly check can be 
obtained. 

The pattern shop is taken in with the foundry, the 
workman’s time and frequently the timber also is charged 
direct against order caeiiens It is doubtful whether the 
trouble in the latter case is commensurate with the gain. 
It is probably better to charge all the timber directly 

ainst the shop, and apportion it as one of the charges. 

he shop charges consist of foreman’s, machinist’s, and 
labourers’ wages, engine power, use of machines, glue, 
varnish, nails, chaplets, screws, sand paper, etc. 

In conclusion, the writer wishes it to be understood 
that this paper is written solely from the works 
manager’s standpoint, and not from that of the ac- 
countant, and that it is intended rather to be suggestive 
than conclusive. 

In all works it is of the utmost importance that the 
engineering staff should have a fair knowledge of the 
methods adopted by the commercial staff, so as to be able 
to appreciate the difference any improvement or new 
method of getting out work will have on that system, 
and all responsible managers of departments should be 
kept informed as to the charges debited against their 
department. Where this is not done there is too fre- 
quently an idea that the charges are in themselves a 
profit, and they work accordingly. 

With regard also to dividing a works into departments, 
in the writer’s opinion this is always desirable, as the 
books show at once which are profitable, and which are 
conducted at a loss. 


TABLE I.—Boiler Cost and its Apportionment. 


Value of Two Lancashire boilers with seatings, mount- 
ings, and all pipe connections, as per plant book, 1600/. 


£ 
Depreciation, 7 per cent. ... 112 
Wear and tear, 3 per cent.... 48 
Water, at 6d. per 1000 gallons 60 
Coal, at 7s. 6d. per ton d Ret 820 

Engineman’s and fireman’s wages, includ- 
ing Sunday cleaning os a 100 
1140 

The boilers drive : 

ES AE 
Fitting-shop engine... _... 90 = 300 
Hydraulic pumping engine 65 = 260 
Boiler-yard engine ; 70 = 280 
Foundry engine 65 = 260 





TasLe II.—Fitting-Shop Engine. 
Value taken from plant book, including oa, 18507. 
a 


Interest on outlay, 5 per cent.... 92 10 
Depreciation, 3 per cent. a ney 11 0 
Wear and tear, 3 percent. ... snl 
Oil and Stores... ae a ss 21 0 
Boiler cost ... af wide 360 0 
Portion of attendant’s time 40 0 
65 per cent. charges 26 0 
650 10 


— 
90 horse-power 
Tasie III.—Overhead Travelling Crane. 


Cost from plant book, including crane girders 
and rails, 9007. 


=7/. 5s. per horse-power per annum. 


£ 8. 

Interest on outlay, 5 per cent.... 45 0 
Depreciation, 3 per cent. tee i 27 0 
Wear and tear, 3 percent. ... sas 7 0 
Oiland stores... os bse aw 5 0 
Engine power, 5 horse-power at 7/. 5s. 36 5 
Man’s time... ae ae eee se 65 0 
65 per cent. charges 42 5 
247 10 


Say, 250/. per annum. Half of this is apportioned to 
general shop charges, half to the machines served by the 
crane. Horse-power of machines served by the crane, 50. 


Then = 21. 10s. per horse-power per annum. 


TABLE IV. —Lathe, No. 28. 
Horse-power 9. Value as standing in plant book, 850/. 
£ 8. 


Interest on outlay, 5 per cent... 42 10 
Depreciation, 5 per cent. 42 10 
Wear and tear, 3percent. ... ise 25 10 

Tools, belts, and stores, 9 horse-power 
at bl... se 5 — ee 45 0 
Engine power, 9 horse-power at 7/. 5s. 65 5 
Cranage, 9 horse-power at 2/. 10s. 22 10 
Latheman’s time, say Ses 90 0 
65 per cent. charges 58 10 
351 15 


Then, assuming 300 working days in the year, 
390 — say 26s. per da 
300° . per day. 
TaBLe V.—WNo. 8 Machine. 


Six feet radial drill. Horse-power 3. Value from 
plant book, 200/. 


£ sa. d. 
Interest, 5 per cent. ... 10 0 0 
Depreciation, 5 percent. ... 10 0 0 
Wear and tear, 3 per cent.... 6 0 0 
Tools, belts, and stores 15 00 
Engine power ... 2115 0 
Cranage 710 0 
Man’s time : es 5210 0 
Charges, 65 per cent. ... 34 2 6 
15617 6 
156/. 5 
—— = Os. 6d. per day. 
Say 500 say 10s. 6d. per day 





Frencu Strikes.—It appears that last year 368 strikes 
occurred in France. These strikes involved 1967 firms 
and 82,065 workmen. Of the 368 strikes, 75 succeeded, 
170 failed, and the odd 123 were compromised. 





Our Raits Aproap.—The foreign and colonial demand 
for British rails still continues lanquid. This is largely 
attributable, however, to a marked falling off in the ex- 
ports to British India; but for this adverse influence, 
there would be nothing very discouraging in the aspect of 
affairs. The shipments of rails from the United Kingdom 
in June were 33,729 tons, as compared with 41,589 tons in 
June, 1898, and 51,775 tons in June, 1897. The Indian 
demand was still falling off last month, the shipments to 
British India during that period having only amounted 
to 4536 tons, as compared with 11,140 tons in June, 1898, 
and 27,831 tons in June, 1897. The aggregate shipments 
in the first six months of this year were 207,303 tons, as 
compared with 287,065 tons in the first half of 1898, and 
289,957 tons in the first half of 1897. In these totals the 
shipments to British India figured for 90,846 tons, 
117,954 tons, and 172,210 tons respectively. The 
deliveries of rails to British South Africa to June 
30 this year were 11,925 tons, as compared with 
28,506 tons in the first half of 1898, and 38,610 tons in 
the first half of 1897 respectively ; to Australasia, 22,911 
tons, as compared with 13,059 tons, and 41,823 tons 
respectively ; aad to Canada, 4519 tons, as compared with 
1326 tons and 4752 tons respectively. The Argentine 
Republic took 5458 tons of British rails to June 30 this 
year, as compared with 33,551 tons and 27,382 tons in the 
corresponding periods of 1898 and 1897; Brazil, 11,813 
tons, as compared with 16,307 tons and 13,429 tons; 
Mexico, 5617 tons, as compared with 5657 tons and 7210 
tons ; Japan, 1507 tons, as compared with 4723 tons and 
25,144 tons; Egypt, 19,875 tons, as compared with 
26,627 tons and 21,421 tons ; Sweden and Norway, 49,461 
tons, as compared with 28,975 tons and 11,555 tons; and 
Russia, 7251 tons, as compared with 9377 tons and 3773 
tons. The value of the rails exported from the United 
Kingdom in the first half of this year was 990,171/., as 


LAUNCHES AND TRIAL TRIPS. 


On June 28 the steel screw steamer Parana, built by 
Messrs. Wm. Gray and Co., Limited, West Hartlepool, 
to the order of Messrs. Morel, Limited, Cardiff, was 
taken to sea for her trial trip. Her principal dimensions 
are: Length over all, 336 ft.; breadth, 47 ft.; depth, 
24ft. 10 in. Triple-expansion engines, having cylinders 
24 in., 38 in., ne 64 in. in diameter and 42 in. stroke, 
have been supplied from the Central Marine Engine 
Works of the shipbuilders, these engines being supplied 
with steam by two large steel boilers working at a pres- 
sure of 160 Ib. per square inch. A speed of 11 knots was 
averaged, the behaviour of both ship and machinery being 
all that could be desired. 





There was launched from the shipyard of Messrs. S. 
McKnight and Co., Limited, Ayr, on Thursday, June 29, 
the s.s, Granit, a vessel which has been constructed by 
the above-mentioned firm for Norwegian owners. The 
Granit is a vessel of about 700 tons, and is to be fitted 
with powerful machinery by Messrs. McKie and Baxter, 
engineers, Govan. 





The s.s. Terek, built by Sir James Laing and Sons, of 
Sunderland, to the order of Messrs. Lane and M ‘Andrew, 
of London, was taken for trial at sea on the 30th ult., 
when she made a most satisfactory run of 104 knots on 
the measured mile. This vessel was constructed under 
the —— of Messrs. Flannery, Baggallay, and John- 
son, of London and Liverpool, and conforms to the Suez 
Canal regulations for oil steamers. Her dimensions are: 
335 ft. by 45 ft. by 294 ft. moulded depth, and she is fitted 
with engines by Mr. George Clark, of Sunderland, with 
cylinders 244 in., 40 in., and 66 in. in diameter, with 45 in. 
stroke, which take steam from two large single-ended 
boilers working at a pressure of 180 Ib. 


On Monday, the 3rd inst., the steel screw steamer 
India, built by Sir Raylton Dixon and Co., Limited. 
Cleveland Dockyards, Middlesbrough, for Messrs. the 
Austrian Lloyd Steam Navigation Company, of Trieste, 
proceeded out to sea for her official trials. Tee principal 
dimensions are : 320 ft. by 44 ft. by 23 ft. 9 in., and she has 
a deadweight carrying capacity of about 4600 tons. Triple- 
expansion engines have been fitted by Messrs. Sir C. 
Furness, Westgarth, and Co., Limited, Middlesbrough, 
having cylinders 25 in., 40 in., and 66 in. in diameter, by 
45 in. stroke, supplied with steam by two large boilers 
working at 180 lb. pressure. 





CaTALOGUES.—We are accustomed to receiving bulky 
catalogues giving illustrations and prices of thousands of 
articles, but it is seldom we get one which can vie with 
the complete catalogue of the General Electric Com- 
pany, Limited, of 69 and 71, Queen Victoria street, Lon- 
don, and also of Manchester, Glasgow, and Birmingham. 
This quarto volume of 1440 pages is a perfect guide and 
compendium in relation to the uses of electricity. There 
is nothing from large lighting installations to the most 
trifling detail in connection with electric bells with which 
it does not deal exhaustively, giving in every case in- 
formation in a handy and complete form, always 
including the price. The section of electric light 
fittings 1s exceedingly extensive, and contains an im- 
mense assortment of artistic examples. It is quite a 
pleasure to turn over these pages. We cannot mention 
1 per cent. of the various articles catalogued, but take a 
few at random: Accumulators, advertising signs, alarms, 
batteries, alternators, arc lamps, boosters, boats, boilers, 
cables, cauteries, condensers, controllers, cookers, dis- 
tributing boards, domestic irons, dynamos, Edison pens, 
exploders, fire alarm apparatus, fluorescent screens, gene- 
rators, engines (steam, gas, and oil), and so on through 
the rest of the alphabet. The bovk is crammed with 
information, while its orderly arrangement is not the 
least of its merits. It should be in the hands of every 
wiring firm.—The Daimler Motor Company, Limited, 
Coventry, have sent us a copy of their new catalogue con- 
taining illustrations of the various types of motor carriages 
made by the firm.—The Standard Steel Works, of Phila- 
delphia, have sent us ‘a copy of their new _ illustrated 
catalogue of tyres and steel-tyred wheels.—We have re- 
ceived from the Jones and Lamson Machine Company, 
of Springfield, Vermont, U.S.A., a pamphlet describing 
the well-known Hartness flat turret lathe, of which they 
are the manufacturers, and which was, we believe, the 

ioneer of this class of tools.—Messrs. Robert Boby, 

imited, of the St. Andrew’s Works, Bury St. Edmunds, 
England, have just published a new illustrated price list 
of grain, malt, and seed-cleaning machinery, of which 
they construct many different patterns.—In a pamphlet 
just issued by Messrs. Holden and Brooke, Limited, 
of the Sirius Works, West Gorton, Manchester, the 
Sirius pulsating pump isdescribed. This ram is on the, 
lines of the pulsometer, but has a special type of steam 
valve which is said by the makers to result in a marked 
economy of steam.—Messrs. Bullivant and Co , Limited, 
of 72, Mark-lane, London, E.C., have published a pam- 
phlet describing some of the more noteworthy of the 
wire ropeways constructed by the firm in England and 
abroad.—Messrs. J. Beardshaw and Son, Limited, of the 
Baltic Works, Sheffield, have sent us a copy of their new 
catalogue of saws and “profile” tool steel.—Messrs. 
W. F. Dennis and Co., of 23, Billiter-street, E.C., have 
sent us a copy of a catalogue describing the productions of 
Messrs. Felten and Guilleaume, of Mulheim-on-Rhine, 
whom they represent in the United Kingdom. The firm 
in question manufacture wire ropes, wire, electric cables, 








compared with 1,317,187/. in the corresponding period of 
1898, and 1,331,873/. in the corresponding period of 1897. 


and galvanised goods. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 

ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
. UNDER THE ACTS 1883—1888, 

mber i iven in the Specification Drawings is stated 

an ph Roger ok ogarechn are oe the Specification ts 


t illustrated. 
Where inventions are communicated from abroad, the Names, &c., 


of the Communicators are given in italics. 





Copies of Specijications may be obtained at the Patent Office Sale 
wee Ay $5, Southam ‘on Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. g 
The pag of the advertisement of the t of a yplet 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 


Any person may at any time within two months from the date of 
the advertisement of the pt of a complet ification, 
give notice at the Patent Office of opposition to the grant of a 
‘Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES, 


11,707. F._Needley and G. C. Kirby, Lincoln. 
Thrashing Machines. [5 Figs.] May 26, 1898.—In thrash- 
ing machines in which the shakers and the two reciprocating 
parts, usually termed the ‘“‘top” and “‘bottom” shoes, are 
driven by eccentrics fixed on a straight shaft, two on either side 
of the machine (for example, as described in Patent specification 
16,089, 1884) it has been customary to put this shaft above the 
upper shoe. By this invention it is arranged below the same, so 
as to permit the eccentric rods to be crossed and the shakers to 
be driven by cross-bars carried by the prolonged and overhanging 
ends of these rods, which bars drive alternate shakers respec- 
tivelv, and the shakers themselves, which may be four or five in 
number, are carried at their suspended ends by rocking levers 
arranged alternately at the front and back. The shakers driven 
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by the eccentric-rods attached to either shoe have their guided 
ends more or less over the attached ends of these rods, so that 
each set of shakers moves approximately in unison with the 
eccentric-rods which drive it, so as to obtain a more effective 
movement of the shakers, a satisfactory balancing of the work- 
ing parts, and a position for the eccentric shaft out of the way 
of the cavings and straw which fall on to the top shoe. In order 


electric railways or tramways having underground conductors; its 
object is to prevent the contacts from becoming wet and thus to 
avoid leakage of current and the difficulties occasioned thereby. 
The invention is designed in connection with the system of elec- 
tric tramways described in specifications of Patents 23,944, 1894, 
and 21,380, 1896. The mercury cup is — near its “5 7 with 
an annular cup r1 which is partially filled with a sealing liquid. 
A bell of non-conducting material, is fitted over the conductor c, 
with which it is concentric, its lower end dipping in the liquid y 





conta’ned in the annular cup 71 so as to form a liquid seal. It 
will thus be seen that the contact pieces and the mercury are ea- 
closed in an air-proof space, and are thereby protected against 
the dampness of the outer atmosphere. The bell may be pro- 
vided with an annular rim to project over the annular cup and 
protect it from any water which might run down from the bell or 
the cover of the box. The liquid y must not be liable to freeze, 
and should be capable of absorbing any moisture that may be con- 
tained in the air within the bell ; it is stated that glycerine has 
been found suitable for this purpose. (Accepted June 7, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


11,101. F. J. Jon Kenilworth, Warwick. Gas- 
Fired Furnaces for Gas Production. [2 Figs.) May 16, 
1898.—This invention relates to improvements in fir: r- 
naces of that class in which gas is generated within the furnace. 
and yields a residuum of coke. The furnaces are constructed 
with a gas-combustion chamber below the bed, in which combus- 
tion chamber gas retorts are placed. The gas generated in these 
retorts (or some of them) is admitted to and burnt in the com- 
bustion chamber, heating the retorts themselves, while the waste 
heat from this operation supplies heat for working the furnace 
above. To start working, the retorts are filled and the fuel 
ignited inside them, a little air being admitted allowing partial 
combustion to take place until they are hot enough to distil their 
owncontents. Then, as the surrounding brickwork heats up, the 
retorts b surrounded by their own burning gases, and little 





to keep the rods close in, the frame is cut away and stiffening 
pieces are fixed outside; one rod may be arranged inside and one 
outside the bearing on either side of the machine to reduce the 
overhang which is caused when both eccentrics are placed out- 
side each bearing. Other devices and modifications are provided, 
one of which, it is stated, causes the straw to be better tossed 
than is usually the case. (Accepted June 7, 1899.) 


ELECTRICAL APPARATUS. 


6883. M. Otto, Paris, France. Ozone Apparatus. 
[5 Figs.) March 30, 1899.—This invention relates to aj paratus 
for attaining the same object as that with movable electrodes 
described in specification of Patent 11,010, 1897, that is to say, the 
continuous production of diffused electric discharges. The funda- 
mental principle which is the gradual and successive startings 
and interruptions of the discharges between the various opposing 
points of the electrodes of the apparatus remains unchanged, but 
the means of practically realising the desired end are different. 
Movable separating discs are arranged between the fixed elec- 
trodes, and these discs are divided into sectors in such manner 
that their passage between the opposing faces of the electrodes 
successively allows the discharge to take place, or, on the con- 
trary, interrupts it. It will be understood that if electrodes of 
opposite sign are sufficiently far apart, normally the discharge 
cannot occur between them, although such discharge would 
be possible if a conducting disc of suitable thickness were 
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interposed, therefore it is sufficient in order to bring about the 
gradual and successive startings and interruption of the dis- 
charge, to cause a conducting disc with alternate full sectors and 
open sectors to move between the electrodes so arranged at a 
distance. On the other hand, if the electrodes of o posite signs 
are normally so close together as to permit the discharge to take 
place between them, oe and successive startings and 
interruptions can be produced by the passage hetween these 
electrodes of an insulating disc of suitable thickness with alter- 
nate full sectors and open sectors. Such discs (which when the 
sectors are conductors, may be provided with metallic or other 
conducting brushes or projections) are mounted upon an axle 
and rotated between the charged electrodes so as to produce a 
series of brush discharge of the desired character. The apparatus 
may be enclosed within a casing in or through which air or other 
gas which it may be desired to subject to electric discharge action 
is confined, passed, or circulated. (Accepted June 7, 1899.) 


15,879. W. Lloyd Wise, London. (4. Diatto, Turin, 


Italy.) Contact Boxes. [1 Fig.] July 20, 1898.—This inven- 


or no air being now admitted to the interior of the reterts, 
simple distillation takes place with the usual residuum of coke. 
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The procedure of charging and drawing the retorts is somewhat 
the same as in an ordinary gas works, with the difference that: 
the period of distillation is lengthened to drive out all the hydro- 
carbons and harden the coke, except when some of the retorts 
are used for illuminating gas, in which cases the gases are led 
away and treated in the usual manner. The retorts making 
illuminating gas are thus heated by the gases from the other 
retorts in the same combustion chamber, no air being allowed 
to enter them. In the drawing R R, R are the retorts, B is the 
combustion chamber, and © the furnace in which are placed the 
articles to be heated. A, A, A are the ay to admit the gases to 
B, and K admits air for combustion. is the port by which the 
products of combustion are admitted to C. In the middle retort 
G is the exit for illuminating gas when A is closed. F, F, F are 
air flues to admit air to the retorts through the perforated 
bottoms. H isthe retort door, and N the air flue door. (Accepted 
June 7, 1899.) 


GUNS AND EXPLOSIVES. 


17,481. A. Reichwald, London. (F. Krupp, Essen, 
Germany). Projectile Time Fuses. [4 Figs.] August 13, 
1898.—This invention relates to providing time fuses with a safety 
guard for insuring safe conveyance, which safety guard is auto- 
matically put out of action by the act of timing the fuse for use. 
The said guard opposes resistance to any rotation of the fuse 
ring tending to remove the latter from the zero ition ; con- 


sequently the fuse ring may be arranged so that it revolves so 
easily as to admit of being regulated by hand without the aid of 
a wrench, while at the same time there is no occasion to fear that 
any spontaneous displacement of this 
In the main 


will occur during con- 


Nod 
veyance of the shell. ly of the fuse a safety 





ard or lever b is inserted, which is pivoted on a horizontal axis, 
fis lower being forced towards the outside by a flat spring h 
inserted in the lever. During the ‘‘safety” position of the fuse, 
the lower arm of the lever b takes into a recess g of the fuse ring 
f, the upper arm of the lever projecting into the ignition chamber 
d and blocking the way of the hammer e¢ and the priming pellet as 
towards the firing needle. While in this position the safety lever 
also prevents any accidental rotation of the fuse ring, for instance, 
while being conveyed in the limber. In timing the fuse, by turning 
the fuse ring, the lower arm of the safety lever is forced from the 
recess g towards the interior, while at the same time the upper 
arm of the lever turns in the o te direction, thus receding 
from the ignition chamber and clearing the way of the hammer 





tion relates to improvements in connection with contact boxes for 





towards the needle. (Accepted June 7, 1899. 


HYDRAULIC MACHINERY. 


15,777. F. W. Scott, London. Hydraulic Valves. 
(1 Fig.] July 19, 1898.—This invention relates to bydraulic valves 
of the kind ceouneads in the specification of Patent 14,563, 1891. 


Its object is to prevent accidents when such a valve is used in 
connection with lifts, cranes, or the like, which accident might 
occur from failure of the hydraulic main. In combination with 
the inlet and exhaust valves a third valve is arranged, which, so 
long as the pressure is maintained in the hydraulic main, remains 





618777) 


open, but which, when little or no pressure exists in the main, 
closes to prevent the water on the pressure side of the ram cy- 
linder from flowing back into the main under the pressure upon 
the ram, A small passage is provided through the exhaust valve 
for equalising the pressure above and below the same. It is 
claimed that by this device a load which has been raised by the 
— water will be held up should the pressure of the main 

e suddenly lost, and that the load may then be gradually lowered 
so that no accident can arise. (Accepted June 7, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


14,233. J. R. Cauthery and T. Morton. Printers’ 
G otines. [5 Figs.) June 28, 1898.—This invention relates 
to improvements in that class of printers’ guiJlotines in which the 
clamp and knife are operated independently of each other, and 
has for object the construction and combination of certain 
mechanism with the clamp bar, by which the said bar may be 
operated with greater facility during the setting of the paper 
preparatory to cutting, and during the cutting operation to 
rigidly hold the Lo pe in the required position. The cutting 
knife is mounted and operated as hitherto, and to the clamp bar 
are attached rods connected to a balanced foot lever by the 
operation of which the clamp bar is caused to slide towards or 
away from the horizontal bedplate. To the clamp bar is attached 
a vertical screw which passes through the top cross-bar of the 
machine, which is provided with a nut so arranged as to be 


Figt. 














readily engaged and pag, oye with the screw ; when disengaged 
the clamp bar is free to be moved by the foot lever towards or 
from the paper during the setting of the same to the required 
gauge on the bedplate, and when the paper is in the necessary 
position the clamp bar is brought upon the same and further 
pressure applied to the paper on brin ng the nut into gear with 
the before-mentioned screw, on the turning of which the paper is 
finally secured for the cutting operation, after which the screw 
is liberated and the nut withdrawn out of gear, thus freeing the 
clamp bar so that it may be quickly moved clear of the paper or 
the like by the foot lever. By arranging the connections with 
the clamp in the manner described, the attendant has both 
hands at liberty for adjusting the paper to the required position, 
and it is stated that the rapid movement of the clamp bar effects 
considerable saving in time. (Accepted June 7, 1899. 


17,522. W. Geil; London. Pulley Countershaft 
Apparatus. [4 figs.] August 13, 1898.—This invention has 
reference to improvements in means which — be used for trans- 
mitting motion from high-speed motors to other machinery and 
its object is to provide a compound arrangement of belt gearing 
for the purpose. Between the motor shaft and the shaft to be 
driven (each of which carries a pulley) there is interposed a 
countershaft which has two pulleys fixed upon it, and which is 
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geared tothe motor shaft and the driven shaft by short belts in the 
usual manner. The said countershaft is arranged so that it is 
capable of being moved towards or away from either the motor 
shaft or the driven shaft, or both, so as to slacken or tighten either 
or both the belts gearing it to the said motor and driven 
haft respectively. By this means, if desired, the load can be 
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readily taken off the motor before starting and af 








ju- 
ally put on again. In one construction the countershaft is carried 
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in a bearing or bearings attached to a pivoted arm or lever that 
can be rocked or swung about its pivot towards or away from the 
motor shaft, and it may be simultaneoutly moved towards or away 
from the driven shaft by means of a rotatable screw which is long 
tudinally fixed and works through a trunnion nut carried by the 
said pivoted arm. Belt guides may be provided to prevent 
the belts coming off their pulleys. Means may be provided 
whereby an equal pull upon each of the two belts is insured, for 
instance, the countershaft bearing or bearings may be linked to 
the pivoted arm or lever. In one arrangement a long single bear- 
ing is formed in one with a centrally arranged link that is attached 
by a transverse pivot to an adjustable slide fixed to the pivoted 
arm or lever. In place of a rotatable screw other means may be 
employed for moVing the pivoted arm or lever, or the lever may 
be moved directly by hand and secured in any desired position by 
means of a notched quadrant, or a quadrant and clamping screw. 
(Accepted June 7, 1899.) 


MILLING AND SEPARATING MACHINERY. 


6060. W. Borchers, Aix-la-Chapelle, Germany. 
High-Temperature Furnaces. March 20, 1899.—This in- 
vention relates to furnaces such as may be employed for the pro- 
duction of calcic carbide. Air or oxygen and air under pressure 
is admitted to one of two furnaces, and is burnt therein at a very 
high temperature with formation of carbonic oxide, and this hot 
gas then passes through the mixture to be smelted, to which it 
communicates part of its heat, and afterwards through the other 
furnace. The action of the furnaces is periodically reversed, and 
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it is claimed that the gas from one furnace, after having been 
cooled by the material to be smelted, increases the heat in the 
fuel of the other furnace, which said fuel may perhaps have been 
immediately before in active combination under an air or oxygen 
blast. The drawing shows the preferred form of such a furnace, 
o o being the fuel containers, wer the receptacle for the material 
to be smelted, which, after being fused in the chamber 8, accu- 
mulates at u and is removed periodically by the box k. (Accepted 
May 31, 1899.) 

12,005. C. Burnett, Durham. Recovering Fine 
Coal from Washings. [5 Figs.) May 26, 1898.—This in- 
vention relates to apparatus used in connection with coal (espe- 
cially small coal) washing, and has for object to regain the fine 
coal held in i y the effluent water, and to allow of the 
return of the said water to the pumps in a comparatively clean 
condition, and also to dry the washed coal before it is conveyed 
into any desired receptacle before loading into trucks. The 
washed coal with the water is delivered by the coal-washing 
apparatus into a vee and falls thence into a gutter or chamber 
having a perforated false bottom, and provided with an endless 
conveyor, the said gutter rising in a slanting direction with a 
discharge spout at that end for delivery into another hopper, 
vn to receive the coal and which may be provided with 
per 





orations at or near the bottom for a final draining of the 
coal before it is delivered into a truck. The conveyor may be in 
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the form of an endless chain band passing round a hexagon roller 
at each end, and provided with dams which clear the perforated 
false bottom of the gutter by say, 2 in. or 3 in., the layer of coal 
thus left beneath forming a filter for the effluent water, and 
serving to retain much of the fine coal, the thus-cleaned water 
being conveyed back to the pump ‘o be re-circulated in the 
washing apparatus. In order to prevent the small coal from 
choking up the gutter and impairing the filtration, one of the 
dams is made so deep as to reach closeiy to the false bottom, and 
one or more adjoining dams are of intermediate depths. The 
rforations in the false bottom may be in a part or in the whole 
length of the same. In order to dry the washed coal, an exhaust 
fan is used at the discharge end of the gutter, the opening to the 
said fan being under the false bottom, and the lower end of the 
utter connected with a water seal, the pressure in which is 
higher than the blast pressure. (Accepted June 7, 1899.) 


16,316. G.H. Leach, Hereford. and Cooling 
Grain. (2 Figs.) July 26, 1898.—This invention has for object 
the construction of apparatus for the expeditious drying and 
cooling of wheat or grain. The drying or top section of the 
apparatus is in the form of a tower having a hopper at the — 
end and its lower end arranged for discharging on to a cooling 
sieve. The said tower is fitted with a series of pipes which 


or chambers formed on the exterior of its two opposite sides. 
These chests are divided into compartments by partition pieces 
arranged in such manner that steam (which is admitted to the 
upper end of one of the chests) is caused to flow through the top 
set or nest of tubes to the chest on the opposite side of the tower 
and from thence to be returned to the chest first mentioned 
through another nest of tubes. In this manner the steam passes 
— tubes extending across the tower until it is all condensed. 
A perforated conduit is situated midway between the upper and 
lower ends of the tower, and has the area of its central portion 
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reduced and has no steam pipes crossing it. As the grain 
descends through the tower it passes through this conduit in 
which a current of hot air is induced by the action of the fan, 
the said air being heated by contact with the exterior of the 
steam chests before its admission to the space surrounding the 
central drying chamber. The wheat or grain is discharged from 
the lower end of the tower on to diagonally arranged sieves, 
and in passing down such sieves it is cooled by the air which 
is drawn through them under the action of the fan. (Accepted 
June 7, 1899.) 


RAILWAYS AND TRAMWAYS. 


13,840. D. ynan, Glasgow, and A. R. Fulton, 
Motherwell, Lanark. Roller Bearings. [5 Figs.) June 
22, 1898.—This invention relates to improvements in roller bear- 
ings applicable to the axle journals of railway rolling stock. The 
specification states that in roller bearings as heretofore made for 
use in the axle journals of rolling stock, the method of construct- 
ing the “ cage” for retaining or guiding the rollers has been such 
as to render difficult the application of such bearings to ‘‘ bound” 
journals (or those formed between collars at each end, or as 
recesses in the shaft) for the purpose of taking up end thrust, and 
it is also stated that such construction or application of the 
“* cage” confines or ‘‘ binds” the parts in such manner as to pre- 
vent their relative accommodation the one to the other, under 
the vibratory or other stresses, set up by the motion of the 
vehicle. With a view of obviating these defects the rollers are pro- 
vided with a cradle ia place of the ‘‘ cage” hitherto used and before 
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referred to, such cradle embracing the rollers circumferentially so 
as to confine or retain them upon or within the journal, but being 
open at the ends, so that of itself it will not prevent their move- 
ment in the direction of the shaft axis. Bars forming part of the 
cradle, and placed longitudinally in the direction of the shaft axis, 
separate the rollers, and keep them parallel to such axis. Upon 
the outer periphery of the cradle are one or more rings or project- 
ing circular collars, and in the material of the axle-box or block 
for the bearing, are recesses or annular grooves to receive them, 
the eaid grooves being of such dimensions relatively to the 
collars, as to permit of the free rotation of the latter within the 
former, without appreciable lateral movement. In the material 
of the axle-box au lock is formed a channel for the rollers, at a 
length approximately equal to that of such rollers, and of a depth 
sufficient to restrain any tendency to endlong movement under 
lateral strain. (Accepted June 7, 1899.) 

8072. J. Stirling, Glasgow. Tramway Point 
Switch. (3 Figs.) April 18, 1899.—This invention relates to 
tramway lines and has for object to provide means for shifting 
the points from the car platform, thereby dispensing with a switch 
attendant on the street. A rectangularly sha box or frame is 
fixed between the rails so that its upper side will not project 
above the road surface. The box has within it a two-armed lever 
which is centred on a pin fixed to a snug or boss, the longer arm 
of the lever being connected to the switch to be operated upon by 
a rod, and the shorter arm belng formed with projecting parts. 
Grooves are formed in the box, and when it is desired to shift the 
switch from the position shown in the drawings, for example, the 
driver presses a rod formed with a curved tapered end (and pass- 
ing through a hole in the car platform) down into the groove. As 
the car proceeds it carries the rod along the slot and causes it to 
act against the projecting part H,so as to move the lever and 
thereby shift the switch. hen the switch has to be returned 
again to the right the operating rod is passed through another 
hole in the car platform so that it engages in their groove and 
acts against the projecting part J of the lever so as to return it 
and the switch to the position shown in the drawings. The rod 
is raised out of each slot to its normal or non-working position by 


webs are formed in the way cf each groove, extending from a point 
a little beyond the projecting parts to the end of the box, and 
shaped so as to form in each case a kind of sloping channel gra- 
dually lessening in depth and thereby causing the"grooves to be 
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entirely filled up as the end of the box is reached. As the rod is 
carried along the box it is acted upon by one of these vertical 
sloping webs, so that it is always raised gradually out of the 
groove to the surface of the box. (Accepted June 7, 1899.) 


SHIPS AND NAUTICAL APPLIANCES. 


14,772. A. D. Wedgwood, Dalreoch, Dumbarton. 
Rudders. (4 Figs.) July 5, 1898.—This invention relates to 
improvements in the construction of rudders. As usually made 
the rudder consists of a plate carried by a post which is attached 
to the rudder stock by means of a flange or coupling with a joint 
in a horizontal or vertical plane. This invention relates to the 
manner of forming the oe so that a strong construction is ob- 
tained and one which allows the rudder to be easily disconnected 
and unshipped while the ship is either afloat or in dock. For this 
purpose the lower part of the stock and the upper part of the 
post is formed in a plane coincident with the plane of the rubber- 
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plate and united by means of a scarphed joint cutting diagonally 
across the plane and secured by bolts or other fixtures. This 
scarph may either run completely across the joint or may be re- 
turned at an angle to the diagonal line at both ends so as to form 
an interlocking joint. To unship a rudder according to this in- 
vention it is necessary to remove the connecting bolts at the 
joint, turn the rudder to es and the stock to starboard (or 
vice versa), which admits of the rudder being lifted suffic‘ently 
high for the pintles to clear the gudgeons on the stern frame and 
so to unship the rudder without disturbing the stock or steering 
gear. (Accepted May 31, 1899.) 


MISCELLANEOUS. 
7350. L. B. White, New York City, U.S.A. Carbon 
Dioxide Motors. [2 Figs.) April 7, 1899.—This invention 
relates to high-pressure fluid pressure motors which may be 
cperated by means of liquefied carbon dioxide. It is stated that 
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‘each piston fits snugly within a cylinder,” and the apparatus is 
described in detail, but the particular points of invention or 
novelty involved are not specially indicated by the language of 
the specification. There are four combination claims of the usual 
United States class. (Accepted May 31, 1899.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





the action of a spring when the pressure has been relea-ed from 





extend horizontally through it and open at their ends into chests 





the footstep or handle, To provide against fouling action vertical 








consulted, gratis, at the >ffices of ENGINEERING, 85 and 36, Bedford- 
street, Strand. 
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THE LEEDS FORGE COMPANY. ta, LEEDS. 


These furnaces are made from special quality of Open-hearth Acid Steel produeed at our Works, from the best selected brands of Swedish and Cumberland Hematites. 593 
OO 


am rates. PETER BROTHERHOOD, 2 ==™ 


MECHANICAL ENGINEER, 


GOLD MEDAL, Belvedere Road, Westminster A LONDON, sp SILVER MEDAL, 


salsa civ tr Ja sn elena name iia Class 658. 


























ror pRriving var 144,750 HP. Supplied, 





DOUBLE-ACTING 
FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL -ieanedaaneenagh 
PUMPS, ENGINES 
DYWNARBIOS, FOR 
HIGH-SPEED Driving Dynamos, &c., 
MACHINERY, AS FITTED OW H.M. YACHT 
AS LARGELY USED in the BRITISH “VICTORIA & ALBERT," 
AND FOREIGN NAVIES, H.M.S, “ ROYAL SOVEREIGN,” &e. 














W. H. “ALLEN, SON & CO. 


QUEEN’S ENGINEERING WORKS, BEDFORD, 


AND 27, OLD QUEEN STREET, S.W. 
Formerly of YORK STREET WORKS, LAMBETH, LONDON. 
MAEKERS OF 


ENGINES, DYNAM 03 = 
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MOTORS : = 


PUMPING ENGINES. , i Pant 5 Be 
CONDENSING PLANTS. _‘2e=@ape=-cull 
Steam & Electric Fans for Forced or Induced Draught. 























Tanz ENGINES axp MOTORS max a8 SEEN A? WORK ON APPLICATION. Standard Sizes of Engines and Dynamos for 10 to 750 I.HP. 
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J. & H. GWYNNE, Ld., Engineers, 


HAMMERSMITH IRONWORES, W., & 64, CANNON STREET, E.C., LONDON. 


Telegrams: “GWYNNE, LONDON.” Telephone No. 544 (Bank). 


“INVINCIBLE” PATENT CENTRIFUGAL PUMPING ENGINES 


For Raising Level of Water in Docks, Emptying Graving and Floating Docks, &c. 


MANUFACTURERS OF THE 


LARGEST AND MOST ECONOMICAL PUMPING ENGINES IN THE WORLD, 
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The following is a Copy of Letter from Mr, GEORGE FOSBERY LY8TER, M. Inst. C.E., Engineer to the Mersey Dock Estate, regarding the large sete of Pumping Machinery 
supplied to the Coburg, Birkenhead and Sandon Docks ;— 


‘“Mersgy Dock Estatz, ENGINEER’s Orrice, Dook Yarp, LivERPoot, 19th February, 1894. test 
wi PPS papain a lengthened experience of your ‘Invincible’ Centrifugal Pumps, I am glad to be able to state that in all respects they continue to give the grea 
satisfaction. 
__ ‘* Besides a number of smaller pumps, there are on this Estate three large installations, specially designed to provide additional depth of water in certain of the older Docks, 
the sills of which are too high to allow under their original condition of their being used on neap tides by the largest modern vessels of deep draught. i : 1200 tons 
_ “The Coburg Pumps erected by you in 1889, and —- of three 54-in. pumps, driven by compound direct-acting steam ines, giving a combined discharge of 
per minute, and suppl additional depth of water for a group of docks 80 acres in area, continue to do their work without trouble of any kind. : ‘nohes in 
; “The Birkenh installation, of similar size and power, furnishing the water required for 160 acres of docks, and the Sandon rae four in number, each 36 in 
diameter, erected in 1888, do their work equally satisfactorily.—Faithfully yours, “GEORGE FOSBERY LYSTER, Engineer. » 
Messrs. J. & H. GWYNNE, 89, Cannon Street, on, E.0.” “Per A. G. Lretse. 











pe A Fifth Set for the Mersey Docks and Harbour Board is at present in course of construction, the aggregate capacity of 


the Five Sets being OVER 5000 TONS A MINUTE!!! 
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PLYMOUTH ELECTRIC SUPPLY 
WORKS. 


Tue members of the Institution of Mechanical 
Engineers when they visit Plymouth will find much 
to interest them in the new electric supply works 
just completed by the Corporation, for in addition 
to being the first works in this country designed 

rimarily for running the trainways, combined with 


and that it should be designed also to utilise the | without ever coming upon the rates, while increased 
heat or steam from refuse destructors, if found | demand would, of course, enable cheaper prices to 


desirable. The Corporation were fortunate in their 
|unanimous choice, in February, 1896, of Mr. 
John H. Rider, as their electrical engineer. 
Mr. Rider commenced his training under Dr. Cook 
at Bristol, while he was next with Messrs. Paterson 
and Cooper, and then with Messrs. Blakey, Emmott, 
|and Co., Limited, of Halifax. He was four years 





be charged. To begin with, 44d. per Board of Trade 


unit is to be charged, and this, it may be said, is 
the lowest yet charged at the commencement of 
electrical works in the country. As to the traction 
charges, the tramway committee of the Corporation 
are exactly in the position of ordinary consumers. 
The current is delivered at the overhead wires ; 


fhe lighting of the town—a commendable course now | borough electrical engineer at Bolton. On going to the permanent way and rolling stock is under the 
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MEZZANINE FLOOR PLAN. 
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being adopted by several other Corporations—there 
are many interesting mechanical details worthy 
of inspection. The provisional order for elec- 
tric works was granted in 1894, and in the follow- 
ing year Dr. Fleming recommended a combined 
lighting and traction station, but as usual it was 
necessary for the committee of the Corporation 
charged with the business to visit other towns 
similarly situated, resulting—also as usual—in the 
acceptance of the experts’ view of the matter. It 
was next agreed that the station should be on Cor- 
poration ground, upon the shores of the Cattewater, 
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Plymouth he was called upon to prepare a scheme 
for submission to the Corporation and to the Local 
Government Board. It is that scheme which the 
members of the Institution of Mechanical En- 
gineers may probably assist in inaugurating. He, 
of course, approved fully of the combination of 
lighting and traction, and the works as designed 
were estimated to cost 46,000/.—10,000/. in excess 
have been spent principally on buildings. He 
further estimated that with an ordinary lighting 
connection it would be possible from the beginning 
|to pay interest and provide for the sinking fund 


























tramway committee, with Mr. Rider, of course, as 
engineer. 

The charge to the tramways, which is to be 3$d. 
per unit up to 150,000 units per annum, is based on 
the Brighton system of 15 hours’ use per day, the 
rate being 8d. for the first hour of full supply, and 
3d. for the succeeding hours, making a mean of 34d. 
per unit. When private consumption rates are re- 
duced soalso will the traction rate, and any increase 
in the total per annum beyond 150,000 units will, 
of course, result in less charge per unit for trac- 
tion. Asa matter of fact, an extension has been 
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reed upon which will bring down the mean charge 
considerably. 

The site for the station is about 2500 yards from 
the centre of supply, and is an exceedingly good 
one, for, in addition to the foundation being rock, 
railway accommodation from the London and South- 
Western is brought into the works, there is a new 
wharf on the Cattewater for bringing in coal and 
other supplies, and a system of automatic con- 
veyors will be arranged from the coal stores on the 
wharf to and through the stores alongside and over 
the boiler-house, where the coal is delivered to the 
mechanical stoker through shoots. Sea water for 
condensing purposes is pumped from the Cattewater 
and stored in tanks. A supply of good fresh water 
is got from the Corporation for 2d. per 1000 gallons. 
The station being isolated on a rocky bed, there is 
no likelihood of vibration disturbing anyone. The 
buildings are of limestone, procured on the site, 
and there is an engine-room 100 ft. by 40 ft. wide, 
and a boiler-house behind also 100 ft. long by 54 ft. 
wide. There is room for extension, and everything 
has been laid out with the view of adding 100 ft. 
more to each building. In the front of the build- 
ing facing the Cattewater, are the administrative 
offices. This part of the building is of two 
stories, with basement, and provides liberal and 
well-arranged accommodation for the staff, prin- 
cipally on the top floor, with doors through to 
a gallery which runs round the engine-room, for 
the workmen on the ground floor ; while at the end 
of the building, which will ultimately form the 
centre when the 100-ft. addition is made, there are 
rooms for lamp-testing, meters, regulators, and 
for accumulators, &c.; the arrangement of these 
will be understood by reference to the plans, Figs. 
1 to 6, given on page 63. At the south end 
of the works a siding is made from the London 
and South-Western Railway, with turntable to 
enable the wagons to be brought within range of 
the overhead crane in the engine-house. At the 
south end also is a coal store, the roof of which 
is formed by two water tanks, one for sea and the 
other for fresh water, the former flowing by gravi- 
tation to the condensers and the latter to the feed 
pumps. 

The steam-producing plant consists for the pre- 
sent of three Lancashire boilers, each capable of 
running 350 indicated horse-power. They are 
30 ft. long by 7 ft. 6 in. in diameter with two 3-ft. 
furnaces, Vickers stokers are fitted to each furnace, 
and are worked by an electric motor. The coal 
is fed by shoots from the store which runs the 
full length and width of the boiler-stoking plat- 
form. The feed-water arrangement consists of two 
three- throw electrically driven ram pumps by 
Hayward Tyler, and Co., the motors being by the 
Electric Construction Company. As a standby, 
there is a Gresham injector. Either of the two 
pumps or the injector can deliver water at the 
rate of 4000 gallons per hour. Each draws from 
the tank on the top of the coal store which has 
a capacity for 28,000 gallons. The arrangement 
of the steam pipes will be described later. <A 
Green’s economiser of 256 tubes is in position for 
heating the feed water, and space for a second of 
similar capacity is arranged for ‘when the demands 
on the station necessitate the increase in the number 
of boilers. Already the foundations, the flue, and 
the smokestack are arranged for a greatly in- 
creased installation. The chimney is 180 ft. high 
and 8 ft. in internal diameter at the top. It is octa- 
gonal in plan and built of brick. 

The arrangement of steam piping, shown in Fig. 
7, page 63, forms an interesting feature. The 
first two engines of 150 horse-power only require 
one boiler to work them at fullload. The two 200- 
kilowatt steam alternators, which are for lighting 
only, have each a boiler of their own, and as the 

lant is extended, the same principle will be applied. 

here is, however, a pipe along the back of the 
boilers with a T-junction to each of the mains 
from the boiler to its distinctive engine, and by 
this means any boiler or engine can be thrown out 
of use, others being substituted in the pipe con- 
nections. There is thus not only a minimum 
length of piping, but the pipes are of small dia- 
meter, and at the same time afford all the advan- 
tages of duplication. 

The condensers are of the Korting ejector type, 
and are placed in the basement of the engine-house, 
contiguous to the engines, one being connected to 
each. The condensing water, as already explained, 
is taken from the Cattewater, the inlet pipe being 


Fitted in the basement are three of Gwynne’s 
centrifugal pumps, with 6-in. discharge, and suction 
pipes. These are driven by Electric Construction 
Company’s motors of 30 horse-power, and deliver 
into a tank of 28,000 gallons capacity on the roof 
of the coal store. The discharge water is taken in 
an underground trench passing thence to the sea. 
With the exception of the injectors, there is .no 
steam plant in the’station, excepting the main 
generator engines ; all is electrically driven. 

The electric generating plant consists of two 150 
horse-power compound condensing Belliss engines 
working at 375 revolutions. Each is connected 
through a clutch coupling to a 100-kilowatt Ferranti 
alternator, and a 100-kilowatt Westinghouse tram- 
way generator. The arrangement is illustrated by 
Figs. 8, 9, and 10, on page 66. There are also two 
275 horse-power Ferranti vertical compound con- 
densing engines, each with a 200-kilowatt alternator 
upon its shaft. The foundation beds for these 
engines and electric sets are built up with masonry 
and concrete on the basement floor, the floor of 
the engine-room being 8 ft. above. Access can thus 
be got to the base of the engines, &c., and for this 
purpose manholes are provided in the engine foun- 
dation walls. 

The 100-kilowatt sets are special combinations, 
which can be used for (a) tramway work alone ; 
(b) for lighting work alone ; (c) for tramway and 
lighting simultaneously; (d) the dynamo as a 
motor driven from the accumulators may drive the 
alternator for lighting, the steam engine being un- 
coupled, or (e) the alternator may be driven for 
tramway work without the steam engine from one 
of the other alternators. The clutch forms an 
important element. It was necessary to obtain 
one which could be put in without the necessity 
of the speeds of engine and alternator absolutely 
synchronising. This put the claw clutch out of 
court, and the friction clutch was regarded as 
objectionable because of the difficulty sometimes 
of throwing out of gear. The Lindsay coil clutch 
was adopted. It was fully described in ENcInEER- 
Ine of May 7, 1897. It consists of a steel spring 
held at one end and coiled round a chilled iron 
sleeve, the other end being free and capable of 
being twisted over, so as to grip. In order to 
insure a perfect clutch, even with irregularities in 
the drive, the clutch, as shown by Figs. 11 and 12, 

ge 66, has been made double—right and left- 
heated, with two distinct springs, one for working 
in each direction, so that if either the steam or elec- 
tric speed of rotation were slightly cheeked, one 
clutch at least would still act effectively. In starting 
the plant as a motor the engine is always run up to 
speed, and the dynamo ‘“‘ excited” and coupled up, 
when the engine is thrown out of gear and brought 
toa standstill. When it is desired to bring the 
steam engine into use it is, of course, brought up to 
the required speed again. 

There are three Ferranti rectifiers for the public 
street lighting, each capable of supplying fifty 10- 
ampere arc lamps. These are fitted below the 
switchboard, which is mounted in a recess on the 
gallery that runs round two sides of the engine- 
room. The recess is placed at the extreme end, 
where the building will ultimately be extended, 
so that in the final arrangement the switchboard, 
with all its gear, will be centrally placed, com- 
manding a full view of the engine-room. There 
are three switchboards, one of the Ferranti type, 
a second of the Westinghouse tramway type, and 
a third a Ferranti rectifier board. The whole of 
the regulating resistances are fixed in the room 
immediately under the switchboard recess, and 
controlled by wheels and shafting passing through 
the floor. 

The whole of the cables are of the British Insu- 
lated Wire Company’s manufacture. They have 
been laid by the Corporation. The high-pressure 
feeders consist of }# concentric lead-covered cables 
drawn into Doulton conduits. The arc-lighting 
mains are ;’, twin lead-covered and armoured cables 
laid directly in the ground. At the present time 
there are seventy-four arc lamps erected in the prin- 
cipal streets and on the Hoe, &c.—they are of the 
Crompton-Pochin type. The posts were designed 
by Mr. E. G. Okell, the chief assistant engineer. 
There are three high-pressure feeders at present 
and two arc-lighting circuits. The feeders pass 
directly to transformer chambers, built in con- 
venient positions under the footpaths in the town. 
These chambers are of brick and are 7 ft. cube. 
Access is obtained through the pavement cover 





carried into the stream on a wooden trestle pier. 





and by an iron ladder in the usual way. Each 


chamber is designed to take four 25 - kilowatt 
transformers working down from 2000 to 100 or 
200 volts on the three-wire system. The low- 
pressure distributing mains go directly from these 
chambers to supply private consumers. They are 
of three sizes: .15, .2, and .25 square inch triple- 
concentric lead-covered and armoured cables. 

And here it may be said before taking up the 
traction installation, that three application forms 
are arranged—an initial form, a duplicate, and a 
final form when the wiring is to be tested. This 
may seem a trivial matter, but it obviates much 
trouble when the testing comes to be done, as at 
that stage it often happens that the original appli- 
cation is extended. Again, the supply is either for 
100 volts or 200 volts under the following condi- 
tions: (a) For any demand not exceeding 4000 
watts (approximating 125 lamps of 8 candle-power) 
the supply will be given at 100 volts. (b) For any 
demand exceeding 4000 watts, if the wiring of the 
premises be arranged on pairs of entirely inde- 
pendent circuits, each with an approximately equal 
demand of less than 4000 watts, the supply will be 
given at 100 volts. (c) For any demand exceeding 
4000 watts, if the wiring of the premises be ar- 
ranged on only one main circuit, or on circuits 
either of which has a demand exceeding 4000 
watts, the supply will be given at 200 volts. 
Contrary to the practice of a large number of cor- 
porations, Plymouth has made extremely simple 
rules, which will not hamper the consumer in any 
way. ‘There is nothing said as to how the wiring 
is to be done, except a few broad regulations, so 
that a consumer may wire his premises as he likes 
provided it is subject to some fire insurance com- 
pany’s conditions. The Corporation protects itself 
by its meters and fuses against leakage. Another 
point is in reference to the measuring of insu- 
lation resistances of the wiring in a_ house. 
The number of points, or the number of lamps, 
is not taken into account at all. The insulation 
resistance is required to be in the inverse ratio 
to the maximum current in amperes taken by 
the consumer, i.e., that the leakage shall not 
be greater than a given percentage of the supply 
current. One house may have 20 points, and if 
there were 16 candle-power lamps, the leakage 
would be, say, 1 per cent., while in a second house 
there might be 20 points and 32 candle-power 
lamps. Under some conditions the required insu- 
lated resistance would be the same, whereas in the 
second case it need only be half, because of the 
higher candle-power. This is observed at Plymouth. 
There are about 3 miles of distributing cables at 
present, and 4500 lights of 8 candle - power are 
ready to be connected. 

Turning now to the distribution and application 
for traction use, it may be said that the works are 
the first to be originally designed for combined 
use, although not the first to be put into actual 
operation. In Ireland there is a second station 
at Cork, while the Corporations at Bolton, Black- 
burn, Blackpool, Bradford, Halifax, Liverpool, 
Manchester, Southampton, and Wolverhampton 
are arranging their stations to run both tramways 
and lighting. The Plymouth tramways were ac- 
quired six or seven years ago. There are two 
principal sections— from the Royal Theatre to 
Prince Rock, 1.55 miles of double track, and from 
the Market Place to Compton, 1.38 miles. Except- 
ing for a few short distances they are double tracks 
throughout, the gauge is 3 ft. 6 in., and the rails 
are of the steel girder type, 92 lb. to the yard. The 
track is bonded with three Chicago 000 bonds at each 
joint. The Prince Rock section was the one first 
equipped, partly because it terminated near the 
electric station, and the rails were originally heavy 
enough, but more especially because street widen- 
ing at some points was necesssary on the other 
route before high speeds could be run ; 8 miles 
is the speed permissible at Plymouth. The Comp- 
ton line is now to be proceeded with in conjunction 
with street improvements. This will involve 4 
large addition to the electric plant at the station 
in the form of a 700 horse-power engine and 4 
450-kilowatt generator. 

The overhead wire system has been adopted. The 
Corporation met with some opposition, and a depu- 
tation of one of the active ratepayers’ associations, 
which went afield to prepare a report as to the evils 
and demerits of the trolley, returned, like Balaam, 
to bless the system. The brackets are at the side 
of the streets with a swivelling trolley, which has a 
side reach of 10 ft., so that the short arms offer the 





minimum of obstruction in the street. The bracket 
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are built up of three lengths of tubes, 7 in., 
ty and 5 in. in catia diameter, welded together : 
the street-corner posts are 8in., 7 in., and 6 in, in 
diameter. All were tested for strength of joints 
by dropping them from a height of 6 ft. three times 
butt end on, and for flexibility by suspending them 
horizontally from a support 5 ft. 6 in. from the 
base, with a weight at the top end of 10001b., when 
the temporary deflection was not to exceed 6 in. and 
the permanent deflection $ in. As a matter of 
fact, in most cases the pole came back to its 
original position. The scroll work of wrought- 
iron was designed in Mr. Rider’s office, and 
is effective without being costly. The wires are 
at an average height of 21 ft. above the rails. At 
certain points span wires are used from building 
to building or from post to building. A number of 
the posts have been used for are lights, and so 
serve two purposes. The line is divided into 
half-mile sections in the usual way as required by 
the Board of Trade. The contracts for the tram- 
way equipment were placed with the Westinghouse 
Electric Company, who sublet the overhead work 
to Messrs. R. W. Blackwell and Co. 

The cars for the Prince Rock line, six in number, 
are each capable of taking 42 passengers, 20 inside 
and 22 outside, as against 34 in the horse cars now 
in use. The additional accommodation, together 
with the increased speed, will treble or quadruple 
the present service for the same number of cars. 
The car bodies have been constructed by Messrs. 
G. F. Milnes and Co., Birkenhead. The trucks 
are of the Peckham cantilever type, and each is 
equipped with two No. 46 Westinghouse motors, each 
capable of giving 25 horse-power for short periods. 
Controlling gear is fixed at either end with emer- 
gency switches, electric brakes, sand boxes, track 
scrapers, &c. In the electric brake system the 
motors are worked on a closed circuit irrespective 
of the supply of current from the works. The 
closed circuit can be varied in resistance down to a 
short circuit, so that a graded braking power is 
available. The usual form consists in short-cir- 
cuiting the motors, whereby they are made useless 
except as emergency brakes : but here they can be 
graded at all times. The wheels are thus kept re- 
volving when, especially going downhill, they can 
be braked more effectually than when ‘‘ skidding.” 

The cars are lighted by eight incandescent lamps 
inside and two on standards on the roof. An oil 
headlight is used at night, as an electric headlight 
would be liable to go out at any time, owing to 
the trolleys jumping the overhead wire. The oil 
lamp being portable is convenient, too, for examin- 
ing driving wheels or bearings at the end of a 
journey. 

At the present time the tramways are worked at 
a loss, paying only working expenses and interest 
on the loan, but providing no sinking fund. Even 
excluding interest and sinking fund, the expenses 
are about 10d. per car-mile throughout the year. 
With electric traction it is estimated that the ex- 
penses will not exceed 5d., excluding interest and 
sinking fund, with electricity at the comparatively 
high price of 34d. per unit. 

It may be added that a refuse destructor by 
Messrs. Goddard, Massey, and Warner is being 
built on a site adjoining the electric station, 
and exhausts into the same chimney stack. The 
contractors have guaranteed to supply steam at 
120 lb. pressure, sufficient for 280 indicated horse- 
power per hour throughout each day of the year, 
excepting Sundays. It is proposed to utilise 
the steam in connection with the electricity works, 
and the committee have agreed to pay the 
works committee controlling the destructors at 
the rate of }d. per kilowatt hour of electric 
energy produced, and not at a rate per indi- 
cated horse-power or per pound of steam gene- 
rated. It will be used in a separate generator 
whose output will be measured. The length of the 
steam pipe from the destructor to the generator is 
about 80 ft. This, if the idea is realised, would 
make the total value of the steam from the destructor 
about 15601. per annum, reducing the cost of refuse 
disposal to 7}d. per ton. It remains to be seen 
how far the conditions will be attained, but the 
contractors have agreed to receive no payment 
until they have realised them. Should the terms 
be carried out successfully, the electricity com- 
mittee will have made a good bargain, as }d. per 
kilowatt unit is equivalent to 1.8 Ib. per horse- 
power hour, and the price of coal is 15s. per ton, 
delivered at the wharf adjoining the works. We 
have to express our indebtedness to Mr. Rider for 








the drawings we have reproduced, and also to him 
and to his chief assistant, Mr. E. G. Okell, who has 
been for two years closely associated with the de- 
sign and construction of the plant, for showing our 
representative over the works. 





THE SPANISH-AMERICAN WAR. 

WE have already, in a former issue,* dealt with 
the encounter between the Spanish and American 
Fleets at Manila. The other chief encounter of 
the fleets was that which took place between the 
squadron under the command of Rear-Admiral 
W. T. Sampson and the Spanish squadron com- 
manded by Admiral Cervera. The Americans had 
been blockading the Spanish vessels in Santiago 
Harbour, and it will be remembered the latter made 
a rush for liberty only to meet destruction. The 
American ships. were the Vixen, Brooklyn, Texas, 
Iowa, Oregon, Gloucester, Indiana, Ericsson, and 
New York. We give them in accordance with 
their importance, and in the order in which they 
lay off Santiago at the time the Spanish ships came 
out. The New York was, however, about seven or 
eight miles to the east, off the village inlet of 
Siboney, as shown in the chart, Fig. 1, on the 
present page. The Spanish squadron consisted of 
the Infanta Maria Theresa, Vizcaya, Cristobal 
Colon, Oquendo, and two torpedo-boat destroyers. 
The forces were so unequal that it is almost useless 
to compare the relative strengths of the two sides ; 
in fact, the affair was nota battle but simply an 














of the Vizcaya, has stated that he was, if possible, 
to ram the American cruiser, whilst the other 
Spanish ships were to concentrate their fire upon 
her for a while. This scheme was, however, de- 
feated by the prompt manner in which the other 
ships of the American squadron came to the assist- 
ance of their consort ; it being remembered that 
the Brooklyn, being to the westward, was most 
directly in the path of the escaping squadron. 
Stated briefly, the following appeared to be the 
general features of the engagement. The Spanish 
vessels were discovered by the Americans at 
9.35 a.m. About 20 or 25 minutes later the Maria 
Theresa and the Oquando took fire from the effec- 
tive shell practice directed on them, and, having 
been run ashore six or seven miles west of the en- 
trance to Santiago Harbour, burnt until they blew 
up. The torpedo-boat destroyers were themselves 
destroyed early in the action. The two remaining 
ships, the Vizcaya and Cristobal Colon, continued 
their course along the coast westward until they 
were likewise both driven ashore. The former 
vessel ran aground about 21 miles west of Santiago, 
being on fire fore and aft. She blew up during the 
night. The only remaining ship, the Colon, 
managed to get as far west as 50 miles from San- 
tiago, but had at 1.15 p.m. the same day to strike 
her flag and run ashore. The estimated loss of 
the Spaniards was 600 men killed, whilst 1300 to 
1500 prisoners were taken, including the Admiral. 
Thus the whole Spanish squadron was destroyed 
without doing any damage of a serious nature to its 
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effort to escape. The Spaniards had no more 
chance against the Americans than a fox with a 
pack of hounds. It is true they managed to inflict 
a certain amount of injury on the Brooklyn, but it 
was hardly more, to continue our simile, than a 
stray bite a hound might get when a pack breaks 
up a fox. 

The voyage of Admiral Cervera’s squadron across 
the Atlantic, how he was lost to knowledge and 
turned up at last in Santiago Harbour, will be 
remembered by our readers. One cannot but sym- 
pathise with this brave sailor, who knew he was 
going to meet certain defeat, and probably to lose 
his life. We have referred in our former article to 
the documents which have come to light since the 
war, and which show that Admiral Cervera was 
under no delusions as to the state of the Spanish 
Fleet. He had warned his Government of what he 
saw must be the necessary issue of the war. If 
Spain were as well served by her statesmen and 
public officials as she is by her sailors she might yet 
be a great country. 

It was on Sunday, July 3, 1898, at about 9.30 
a.M., that the Spanish squadron came out, the 
ships being in order as we have given their names. 
We know from the report of Admiral Cervera that 
he left the shelter of his anchorage at the direct 
orders of his Government, it being seen, apparently, 
that there was little, if any, hope of holding the 
town of Santiago against the American forces. 
The inlet which forms the harbour of Santiago, as 
shown by the chart, runs nearly north and south, 
the mouth or entrance tending westerly towards 


the open sea. The harbour is on the south side of 
the island. It was arranged that the flagship 
Maria Theresa should lead the attack, directing her 


tire on the Brooklyn, the latter vessel being most 
dreaded on account of her speed. Captain Eulate, 





enemy. The Americans had, it is true, a greatly 
preponderating force, so that the best hope of the 
Spaniards was that they could slip out and escape 
to sea, a hope not destined to be fulfilled, as wo 
have seen. . The ships coming out had to run the 
gauntlet of the concentrated fire of the American 
squadron, and naturally suffered severely. On 
board the Infanta Maria Theresa the captain of 
the ship, Senor Concas, was wounded seriously early 
in the fight, and as the second in command could 
not be found, Admiral Cervera himself took charge 
of the ship. About this time the Admiral’s 
cabin was set on fire by an explosion, and 
the conflagration spreading to other parts of 
the ship, the Admiral gave orders to have the after 
magazine flooded; but this, for some reason not 
meg was found to be impossible. ‘‘ Dense 
clouds of smoke,” the Admiral Cervera states in 
his narrative, ‘‘impeded walking in the passages, 
and practising any kind of operations.” The 
danger from fire, and the impossibility of carrying 
on owing to smoke, is a lesson strongly impressed 
throughout the narrative, and bears out very fully 
the experience of the war between China and 
Japan. For the Spaniards to continue the contest 
was plainly impossible, so the ship was run ashore, 
as already stated. A boat was lowered, but sank 
immediately, whilst the steam launch only managed 
to make one trip to the shore, after which she sank 
also. Two boats came alongide, into which a num- 
ber of the Spaniards jumped. The Admiral suc- 
ceeded in saving himself by the aid of two sailors 
and an officer of his own name. All of these were 
taken on board the ship Gloucester in a state of 
nakedness. 

The Brooklyn was by far the most often hit of 
the American ships, and, as stated, was the 
chief target for the Spanish missiles when the ships 
first came out of Santiago Bay. We reproduce in 





* See page 492 of our last volume. 





Fig. 2, on paga 67, a profile view showing the 
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(For Description, see Page 63.) 
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number and position of hits. Two shots got home| which killed a man near the forward turret. This 
on the armoured belt, one 6-in. and one 6-pounder, comparatively slight damage was caused, or mostly 
but they did no more harm than dent the plating. | caused, by the then leading ships of the Spanish 
There were two hits from 4.7-in. guns, one projec- | squadron as they came out of Santiago, the time 
tile striking a ventilator aft, and another going occupied being probably about 10 minutes. It 
through the centre funnel. The remaining hits were would, of course, be foolish to draw any conclusions 
from 6-pounders, 1-pounders, and fragments, none as to immunity that might be hoped for ships 
apparently very serious, excepting a 6-pounder shot, | subject to a like attack when forces were more 






































Spaniards. 


in command of 








evenly matched, and with fleets engaging that were 
manned by sailors having had more practice in gun 
firing than ever fell to the lot of the luckless 


Naturally, ships bent wholly on escape 
are pot, in any case, likely to do so much damage 
as if they came out simply to fight. 
the Brooklyn, says that as the 
Spanish ships came out ‘the firing was very fast, 


Captain Cook, 
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would fail to recognise this as an act of treachery, 
as it undoubtedly was if the damage were done 
after the flag had come down. Finding it to be 
impossible to keep the ship afloat, the bow of the 
New York was put against her and she was pushed 
into shallower water, where she turned over on her 
side and sank. 








THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CorResPONDENT.) 
(Continued from page 39.) 

Prive Fuances anv Boxts. 

THE next paper was by Mr. A. F. Nagle, and en- 
titled ‘‘ Pipe Flanges and their Bolts.” After going 
over the present practice in this particular province, 
the author proceeded to give some of the conclu- 
sions he had reached. 

It can scarcely be imagined that it is difficult to make 
a single flange joint getty ed when undisturbed by an 
extraneous force. The fact, however, is that in a modern 
large steam plant the elongations due to heat are irresis- 
tible, and provision must be made to take care of them. 
This is not always easy to do within the limited space at 
command ; but it may be set down as a guiding principle 


For example: A 6-in. pipe flan 
whose combined pressure = 42,000 

2 age in 6-in. pipe at 250 lb. per square inch= 
7075 lb. 

Net total pressure on gasket = 42,000 Ib. —7075 lb. = 
34,925 Ib. 

Net area of flange = 105 square inches. 

Pressure on gasket per square inch = 34,925 lb. + 105 
square inches = 336 lb. 

It will be observed that the pressure upon the gasket 
is small, going as low as 168 lb. per square inch on a 16-in. 
pipe, and the highest is 347 Ib. per square inch on a 34-in. 
pipe. With 250 lb. steam pressure these pressures upon 
the gasket are small, and it is not surprising that when a 
slight transverse stress is produced by expanding pipes 
the joint is opened on one side and leaks begin. 

We naturally turn to the need of a tongue and groove 
to reduce the bearing area of the gasket. 

The groove also has the merit of protecting the gasket 
from misplacement, or being forced out in part by the 
ena of the bolts; the gasket is also protected from 

ing blown out if slightly relieved on one side. 

If we turn to column 6 we shall find the width of 
tongue used by the Chapman and Crane Companies. 
One-half (4) inch is too narrow for practical safe handling 
of gaskets. Column 7, however, shows the effective 


4 has ten {-in. bolts 


pressure on these narrow gaskets. In the smaller sizes 
the pressure runs up to 2500 lb. per square inch, and in 
the larger sizes it goes as low as 600 lb. per square inch. 

It would appear at once that some more nearly uniform 





that wherever possible it is better to let these expanding 
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pressure upon the gaskets would be desirable, and I have 
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forces come upon torsional resistances rather than in the 
form of transverse stress upon the pipe and its flanges. 
Flexure produces a strain upon the bolted joint which it 
is not able to stand to any appreciable degree without 
opening up the joint; but torsion is easily resisted by a 
bolted joint to any degree, even to the point of twisting 
the pipe to destruction, should it not possess sufficient 
flexibility to give the required amount of angular 
motion. 

Let us now analyse the forces at work upon a flange 
joint, its bolts and gasket, for the standard high-pressure 
flanges (250 lb. per square inch). The first problem that 
presents itself is the available power of bolts to make 
tight joints. In our Transactions, vol. xii., page 781, 
Mr. McBride favours us with a practical test of the lifting 
power of a common rough screw bolt. These a ed 
ments, together with the discussion which followed his 
paper, clearly indicate that only 10 per cent. of the 
theoretical power of a bolt may be taken as its effective 
or actual binding power. These experiments also show 
that 200 lb. may be taken as the maximum pull one man 
can exert fora moment in tightening up a nut. With 
these data before us I have constructed Table I., which 
gives the available power of different-size bolts with 
various lengths of wrenches, and also what length of 
wrench would be required to obtain the same limit of 
stress of metal in a bolt, say, 10,000 lb. per square inch. 

It will be seen by column 6 that about 10,000 Ib. effec- 
tive binding force is available with one man and the 
ordinary length of wrenches in use. 

Mr. McBride gives it about 7500 1b., but I have 
assumed longer wrenches than were used by him. 

It will be seen that a }-in. bolt should be strained to 
only 3020 lb. when its fibre stress amounts to 10,000 lb. 
per square inch. This is fully as much as it is safe to put 
on it, for a noncalculable allowance must be made for the 
weakening effect of the sharp thread ending in a rough 
and eccentric manner to the body of the bolt and its 
head and nut not having a full and fair bearing. These 
causes make the bolt much weaker than its calculated 
strength, and 7000 lb. per square inch would probably be 
as great a stress as it is safe to put upon the bolt metal. 

Column 9 shows what length of wrench would be 
required, allowing 14 in. from end to centre of hand, and 
exerting a pull of 200 1b, in order to strain the fibre in 
bolt to 10,000 lb. per square inch. 

Having established a pressure obtainable by bolts, let 
us now turn to Table II., and see what the result is when 
applied to flange joints. Columns 1, 2, 3, and 4 are self- 
explanatory, except to add that these dimensions are 
those given by the Chapman Valve Company, and all 
calculations following are based upon 250 Ib. pressure 
per square inch. - 

Column 5 gives the pressure per square inch upon the 
gasket, and is found by subtracting from the power of 
the bolts, found in Table I., Column 8, the steam pressure 
on the area of the pipe, and dividing the result by the 
net bearing area of the full flange. 
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| . | | Bee a 
| ue | 880 ‘° 
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3/10] 10 | 53 | 106,000! 10,600 | .302 | 3,020 4 
| 9; 10 | 58 | 95,400 | 9,540 -420 | 4,200 5} 
1 8; 12 | 66 | 105,600 10,560 -550 5,500 7 
1 | 7 | 12 | 66 | 92,400) 9,240 | .694 | 6,940 9} 
1} | 7| 12 66 92,400, 9,240 -893 8,930 12 
13 | 6| 16 | 9t _| 109,200] 10,920 | 1.06 | 10,600 | 16 
14 | 6 | 16 91 109,200 | 10,920 | 1.30 13,000 18 
1§ | 5}, 16 91 | 100,100; 10,010 | 1.52 15,200 24 
1f| 5 18 | 103 | 103,000; 10,300 | 1.75 17,500 30 
1} 5 18 | 103 | 103,000! 10,300 | 2.05 20, 36 
2 44° 18 | 103 92,700 | 9,270 | 2.3) 23,000 42 
| | 
3. Length of wrench customarily used in shop practice. 
4, Application of hand taken at 1} in. from end of wrench. 
5. Pull or force of man taken at 200 1b.,or P = OC x T x 200. 
6. Effective pull = 10 per cent. of last column. 
8. When metal is strained to 10,000 per square inch, bolt is 
strained, or will resist, as per this column. 
9. (Length of wrench —1} x 3.1416 x T x ad = column 8, 
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therefore assumed that 1 in. width for all sizes of pi 
would be a very good standard to use. Still retaining 
the Chapman bolt Table, columns 8, 9, and 10 will show 
the result of using this width of tongue. It will now be 
seen that the pressure per square inch of gasket varies 
but little from 1000 Ib., although a few extreme cases go 
from 755 lb. to 1360 lb. Columns 11 and 12 give the 
Chapman bolt Table, columns 13 and 14 the Crane, and 15 
and 16 the one I recommended. 

Up to and including 9 in. pipe I have not changed the 
Chapman bolts, but for 10-in. and 12-in. I have adopted 
the Crane Table, namely twelve and sixteen bolts 1 in. in 
diameter respectively, instead of fifteen and eighteen 
g-in. bolts, not simply because they give somewhat 
greater pressure on the gasket, but for reasons already 
pointed out, namely, that the j-in. bolt is below 
the safe minimum-size bolt pointed out in Table I. 
I will also add that my personal practice has banished the 
g-in. bolt from use on these sizes of pipes years ago, be- 
cause I have found that it would not stand the strain put 
upon it in practical use. 

On the 16-in. pipe the Crane twenty 1-in. bolts give 
better results than the Chapman eighteen 1-in., and I 
would recommend this number and size. On the 15-in. 
pi e, a rather odd size, I would also make twenty 1-in. 

ts instead of eighteen 1-in. In all sizes above 16 in 
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these two manufacturers agree, but I recommend that the 
22-in. pipe flange bolts be increased from 14 in. to 1} in., 
the number (24) remaining the same. 

It is striking how much more uniform pressures upon 
the gaskets are produced bya standard width of tongue 
of 1 in. than by the present practice, and it seems to me 
a the adoption of such a standard would be very desir- 
able. 

In column 9 are given the inside diameters of tongues 
if my recommendations were adopted. 

The tongues and grooves of the Crane vy cg | are of 

recisely the same diameters as those of the Chapman 
mpany. The projection of tongues in Chapman 
Tables varies from y‘ in. to ys in.; the depth of the grooves 
is not given. In the Crane Tables the bp ag eer of 
tongues vary only from + in. to } in. and the depth of 
grooves is always rs in. less than the a po ; 
I would recommend for adoption in all cases a uniform 
in. and a depth of groove of ;*% in. 
When the 


tongue projection of 
One word about the thickness of flanges. 

tongue and groove construction is used the the flange be- 
comes an overhanging beam and it should be made very 
strong. I would recommend that in all cases the flange 
be thickened at the bolt with a hub extending back as far 
as the hub of the flange. This is a construction already 
in use by some manufacturers in some of their flanges. 
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7 |l4 | 12 | 350 2500 | 1] 7 1360 | 12 i 12 i 12 1360 
8 |15 | 12 | 300 1600 | 1! 8% | 1180 12 : 12 12 1130 
9 \16 | 13 | g | 283 1474 | 1; 9% 1080 13 E 12 4 13 1030 
10 |17}| 15 | ¢ | 267 1250 oe. i an ee | # 12 1 12 1 1110 
12 |20 | 18 | @ | 286 1160 | 1, 13 963 | 18 : 16 1 16 1 1240 
14 [23 | 18 | 1 231 1:70 | 1| 15 1095 | 18 1 16 1 18 1 1100 
15 |234} 18 | 1 213 an ae ae ee, sa ee | 1 i ve 20 1 1130 
16 5 | 18 | 1 | 38) 4) ois | 2) 37 | 755 ee ae 20 i 20 i 960 
18 |27}| 24 | 1 200 | 1 ee aa |. eee ae 24 1 24 1 975 
20 \29 | 24 | 18 | 257/21 930 | 1/ 21 160 | #@ | 1 24 1k 24 1k 1160 
22 {31 | 24 | 1h | 191] 1 600 | 1) 23 | ser | 2% 1 24 1k 24 Hi 1450 
24 ‘34 ao | iy | 2272/1 888 1 | 2 | 100 | 2% | 1 24 1} 24 1 1100 
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Jn order to carry out more completely the writer’s idea 
of relieving flange joints of all transverse stress, or flexure, 
and substituting, so far as possible, torsional strains there- 
for, I have designed a pipe construction which admits of 
torsional movement to a large de without straining 
either the material of the tube or the flange joint to any 
appreciable extent. Itis shown in Figs. 2 and 3, and con- 
sists of what might be termed stave construction instead of 
solid pipe. These staves are steel rods securely fastened 
to the flanges. Exterior to these staves are strong iron or 
steel enveloping rings. Interiorly is a thin, longitudinally 
corrugated copper tube also securely fastened to the end 
flanges. We now have a pipe which is strong in wer 
direction but one, namely, that to resist torsion. Wit 
these flexible tubes put in in the proper manner all elon- 
gations of steam pipes should be easily taken care of an 
without straining any joint to a dangerous degree. (See 


Fig. 4. 

id do - intend to patent this form of pipe, and hence 
it can be made by anyone who chooses to do so. The re- 
sults recorded in Table II. are shown graphically in Fig. 5. 

Mr. John Fritz then gave a description of a joint 
he had used with great success. It is illustrated in 
Figs. 6 and 7, in the former of which the solid flange 
jointis shown. A groove and tongue are cut in the 
ends of the pipe at a, a. A strip of copper is in- 
serted in the groove and the ends bolted up. The 
thinner the copper the better the joint. In the 
straight pipe joint, Fig. 7, collars are screwed on the 
ends of the pipe, a groove and tongue a, a are 
formed, as in the other case ; then the copper strip 
is inserted, and the parts bolted together. 


THe MANUFACTURE OF CaR WHEELS. 


The next paper was entitled, ‘‘The Manufacture 
of Car Wheels,” and was presented by George R. 
Henderson. The author stated: ‘‘ Fifteen years ago 
wheels were produced on a mileage guarantee, the 
only restrictions being depth of chill, size, shape, 
and weight of wheels; but now the iron was bought 
on specifications, and checked by chemical analysis, 
and every heat tested physically and chemically.” 
He then described at length the various tests and 
their results, as stated below : 


























Analysis of Car Wheels. 
| ai Which Stood |Which Gave 
lq hich Stood |rorty or More|Five or More 
— Thermal Test for 
60 Minutes Blows Drop Years of 
: Test. Service. 
bi ce og meee 

| Maxi- | Mini- | Maxi- | Mini-| Maxi-| Maxi- 
mum. mum. mum, mum. | mum.) mum. 

Graphite .. ..| 3.28 | 265 | 3.31 | 2.65 | 3.18 | 228 
Combined carbon | .95 -32 -90 -55 | 1.24 | .56 
Silicon... an ae 50 .70 50 | .94 | .68 
Manganese <i aoe -20 46 | .24| 84] .18 
Sulphur .. =| -088 -055 -086 | .040/ .085) .047 
Phosphorus | .48 85 52 36 | .49 | +25 








It will be seen that these limits are rather wide, but 
below are given what are considered to be the desirable 
limits for the chemical constituents of wheels : 


Desirable Wheel Analysis. 


d | and the broken line that of the test-bar. 





Graphite... ... 2.75 per cent. to 3.00 per cent. 

Combined carbon .50 . ee 75 ” 
ilicon ... oe Ha a. gs 
Manganese .30 s 50s, 
Sulphur ... 05 ‘6 ae 
Phosphorus 35 as MB) x 

By comparing the above with the anal of a large 

number of wheels, it was found that these limits excluded 

those which broke through the rim in 10 minutes or less 


under the thermal test, broke with 20 blows or less under 
the drop test, or gave lees than two years’ service. This 
last is important, as a wheel can easily be made to stand 
strains, but the wear will be unsatisfactory, and the metal 
must have enough chill to stand the abrasion of the track. 
It is possible to obtain a chill ? in. deep on the tread with 
these proportions. 


A graphical analysis was shown giving the com- 
parison between the chemical analysis of pig iron 
and of the test bar made by remelting the pig in a 
cupola by itself. The author stated : 


Twenty-seven different irons were examined in this 
way. The solid line represents the a ge of the pig, 
t will be seen 
that phosphorus remains constant, as does silicon when 
present in quantities under 1 per cent., whereas some of 
the manganese always disappears. The total carbon re- 
mains the same, but the proportions of graphitic and com- 
bined carbon seem to vary in an erratic manner. This is 
evidently due to the effect of the chill, as the analyses were 
made from the chilled test-bars when possible, and the 
great increase in combined carbon in tests noted may be 
— for by the fact that they chilled clear through 
the 2 in, 

From the above it will appear that the metal charged 
into the cupola should contain more graphite, silicon, and 
es and less combined carbon than are desired in 
the finished product. 

If the iron in stock is deficient in manganese, the proper 
amount can easily be added to the mixture in the ladle 
by the use of ferro-manganese containing about 80 — 
cent. manganese, 13 per cent. iron, and 6 per cent. carbon 
(combined). The use of large proportions of scrap makes 
this particularly useful, and 16 is of great assistance in 
enabling the wheel to stand the thermal test, and con- 
sequently the strains from severe braking when in 
service, 

Indeed, cracked plates are almost a thing of the past, 
with foundries keeping the manganese up to the limits 
prescribed above, where previously much trouble was 
due to that cause. To overcome thisit appears that one 

uarter of 1 per cent. should be present in the wheel. 

erro-manganese, however, seems to reduce the chill by 
increasing the graphitic carbon, and this must be allowed 
for in ae the charge forthe cupola. The com- 
bined carbon is partly changed to a, but not 
= in proportion to the amount of ferro-manganese 
used, 

The experiments from which results were given in a 
graphical chart were made by filling small ladles contain- 
ing different proportions of ferro-manganese from a large 
ladle which had been filled with the regular wheel mix- 
ture, and casting test-bars from these small ladles. The 
effect of this is plainly illustrated both in altering the 
structure of the iron and the condition of the carbon con- 
tent. 


The paper closed with a valuable series of speci- 
fications, in which the proper material was stated, 
tests were defined, and the proper limits of a finished 
wheel set forth. 

In the morning session which followed, the first 
paper was presented by Mr. R. P. Bolton. It was 
very timely, in view of the recent so-called ‘‘sky- 
scrapers,” and was entitled, 


EqQuieMenT OF Tati OrFice Burtpincs In New 
York City. 


The author stated that in lower New York a 
space one mile in length and two-thirds of a mile in 
average breadth contained 56 buildings exceeding 
120 ft. high, and some of them were from 200 ft. to 
325 ft. high. Some of the ground on which they 
stood cost 300 dols. per square foot, and in one 
instance 330 dols. The minimum rate of renting 
was from 2 dols. to 3 dols. per square foot of office 
space, which included light, heat, and attendance. 








The increased height of these buildings has added 
7,500,000 square feet to the inhabitable area. As 
illustrating the relative increase of value obtained 
by height, he said : 

The four and five-storey buildin, 
the present German-American Building represented a 
renting area of not more 6000 square feet per floor, 
which at the old rate of about 3 dols. per square foot per 
annum may have produced a rental of as much as 
70,000 dols. per annum when filled, but even this repre- 
sented only 6 per cent. on the real value of the land alone. 
The new building has a net renting area of about 7000 
square feet per floor, producing on 14 upper floors, even 
at the low average of 1.60 dols. per — foot, 156,000 
dols., in addition to which are two e ground floor 
banking parlours producing about 17,000 dols. and 12,000 
dols. per annum respectively ; a t restaurant 
bringing in 3000 dols., or a gross return of 188,000 dols. 
per annum, an increase of two and a half times as much 
as the old buildings. Ona cost for gy ye equip- 
ment of 650,000 dols., and of land 937, dols., or 
1,587,000 dols. in all, a gross return of nearly 12 per cent. 
is thus attained. The cost of m ment, operation of 
equipment, and city taxes naturally form a large increase 
on the same items in old buildings, but under good 
management and economy do not ex 50 per cent. of 
the gross rental. It will be evident that the economical 
operation of the equipment forms a decided factor in the 
net balance available for interest. 

_ The cost of average steel-framed sixteen-storey build- 
ings, complete with equipment and inclusive of a mode- 
rate amount of decorative outside treatment in stone 
machine mouldings or in terra-cotta, without hand stone 
carving, is 36 to 40 cents per cubic foot of the gross cubic 
content, outside measurement. The excessively high 
buildings cost more, also those with expensive adornments. 
The relative cost of the mechanical appliances, including 
power, elevators, heat, light, and sanitation, is approxi- 
mately one-seventh of the above. The total cost of 
mechanical appliances in a building of 16 stories, base- 


occupying the site of 


ment, and sub-basement, say 6000 square feet renting 
area per floor, was 82,000 dols. 
Or in detail : 
Cost. 

/ Dols. Dols. 
Chimne 1,200 to 2,500 
Boiler plant ha aie 9,000 ,, 11, 
Four tosix elevatorplant _... 28,000 ,, 40,000 
Heating appliances and piping 14,000 ,, 17,000 
Electric wiring and switch- 

board ... a “ee é 9,000 ,, 15,000 
Engines and generators 8,000 ,, 10, 
Sanitation and fixtures 12,000 ,, 15, 


The discussion of this admirable paper, from which 
the foregoing abstract is made, showed that the 
members agreed that an isolated plant for generat - 
ing electricity was preferable, and further had the 
advantage of utilising the exhaust steam for heat- 
ing the building. 

(Zo be continued.) 








THE WESTINGHOUSE ELECTRIC 
WORKS AT PITTSBURG. 
(Continued from page 6.) 

A Lone-Distance TRANSMISSION PLANT AT 
HaRrtTForD. 

Hartrorp, the capital city of Connecticut, is one 
of the most efficiently lighted cities in America. 
The Hartford Electric Light Company was one of 
the first in the United States to utilise water power 
to generate electricity, and to transmit it to a con- 
siderable distance. This plant presents a striking 
instance of the benefits derived from utilisin 
water power, turning it into electrical current, an 
transmitting it to distant points, where it is em- 

ployed for many useful purposes. 

In 1889 the Hartford Electric Light Company 
contracted for the water-power of the Farmington 
River. A dam 18 ft. high was erected at a point 
nearly 11 miles above Hartford, and a lg ererey 
was built near the dam, equipped with horizontal 
turbines. Year by year changes were made in 
the electrical equipment, in order to supply light 
and power more efficiently. Experience demon- 
strated so thoroughly the great economy of opera- 
ting by water power, and the efficiency of the ne 
distance transmission system, that about three 
years ago it was decided to increase the size of the 
plant, develop more power, and make such changes 
in the electrical equipment as would largely increase 
the capacity. 

The dam was raised 5 ft. in height, to increase 
the head of water and to develop more power. 
Four sets of turbines were put in, two being belted 
to each generator. New regulators were applied to 
the turbines, capable of shutting down the gates in 
about two . These bg have a — 
capacity of 1600 horse-power, the power being 
arplied to mbes | two 600 kilowatt two-phase alter- 
nators, supplied by the Westinghouse Electric and 
Manufacturing Company. Fig. 41, page 70, shows 
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one of these alternators. These machines run at 
325 revolutions per minute, and, being 22-pole 
machines, the alternating current has a frequency 
of about 60 cycles per second. The current is 
generated at 500 volts. 

The two alternators are run in multiple, the 
whole current passing through the primary of a 
series transformer, the secondary of this trans- 
former being connected to the wattmeter. The 
current from the generators passes to four step-up 
transformers, each having a capacity of 300 kilo- 
watts, and two being connected in multiple on 
each phase of the system. The switches are so 
arranged that either set of transformers can be eut 
out of service when only one alternator is running. 
These transformers raise the voltage from 500 to 
10,000, and change the two-phase current to three- 
phase. 

Six No. 0 wires convey the current at 10,000 
volts to Hartford. Two wires are connected in 
multiple on each phase ; six wires were employed 
instead of three, in order that the old lines could 
be utilised. 

The Hartford Electric Light Company operate 
two stations in Hartford. The State-street station 
is the centre of the business district, and is well 
placed for economical distribution on the three- 
wire 220-volt system. The other station, at Pearl- 
street, receives the whole current from the Farm- 
ington power house, transmitting a part of it to 
the State-street station. The current is carried 
from Farmington within 3000 ft. of Pearl-street 
on overhead wires, but an underground system is 
employed from that point. 

The lines are protected from lightning by banks 
of Wurts’ non-arcing metal lightning arresters 
(Fig. 42). These arresters are mounted on racks, 
one rack being placed in each phase of the cir- 
cuit at each end of the line. The pressure at 
Hartford is reduced from 10,000 volts to 2400 
volts, and changed from three-phase to two-phase 
by step-down transformers. 

The successful installation of the Hartford plant 
marked an important development in central 
station practice. It was the first instance of a 
plant combining the supply of alternating current 
and direct current, by means of rotary converters, 
a storage battery, and the three-wire 220- volt 
distribution ; the alternating current being three- 
phase 10,000 volt for the long-distance transmis- 
sion, and two-phase for distribution at 2000 volts. 
The diagram, Fig. 43, page 71, demonstrates 
the ingenious combination very clearly. The 1600 
horse-power, from the water turbines operating the 
two 600- kilowatt alternators at the Farmington 
station, transmit an alternating current at 10,000 
volts on the three-phase system to the Pearl-street 
station at Hartford. The water power is supple- 
mented by two steam engines aggregating 1600 
horse-power at Pearl-street, operating a 600-kilo- 
watt synchronous motor and a 400-kilowatt rotary 
converter, recently added, which acts also as a 
generator. 

At the State-street station, the storage battery, 
charged by two rotary converters, acts as a feeder 
when the other two sources of supply are in- 
sufficient. These three stations act in parallel, 
supplementing each other, to supply the are light 
series, the alternating current circuits and the 
direct-current circuits. The synchronous motor 
and the rotary ee either as motors or gene- 
rators, as required by the exigencies of the service. 
The 600-kilowatt synchronous motor at the Pearl- 
street station, is direct coupled to one end of the 
line of shafting, and engines of 1000 and 600 
horse-power are belted to the other end. The 
shafting is so arranged that the motor, or either 
of the engines, can be disconnected from the shaft. 
The series arc-dynamos, and two 200-kilowatt 
street railway generators supplying power to a 
street railroad, are operated from this line of shaft- 
ing. The synchronous motor not only serves as a 
motor, but when supplied with power by the 
engines acts as a generator to supply current to 
the alternating system. The synchronous motor 
is always connected with the bus-bars of the switch- 
board, so that whenever the load on the alternating 
system exceeds the capacity of the water power, 
the motor immediately becomes a generator, driven 
by the engine, and supplies current in multiple 
with the generators at the Farmington power 
house. 

The 400-kilowatt machine, recently installed in 
the Pearl-street station, is a combination alternating 
current, direct current rotary converter, generator, 
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motor shown in Fig. 44, page 71. It may be 
operated in any of the following six manners : 

1. As an alternating current direct current rotary 
converter, receiving current from the step-down 
transformers, and supplying it to the three-wire 
underground direct current mains. 

2. As an alternating current synchronous motor 
giving its power through a belt to the line shaft in 
the station. 

3. As an alternating current generator driven 
from the line shaft, and operating in multiple with 
the current from the Falls, and from the syn- 
chronous motor-generator in the same station. 

4, As a direct current motor driven by the current 
fromthe underground mains, and helping to drive 
line shaft as before. 

5. As a direct current alternating current rotary 
converter receiving current from the underground 
mains, and feeding the alternating service lines 
for lighting and power. 

6. Both as an alternating current and a direct- 


Worts’ Hich Vottace Licutninc ARRESTER. 


current generator at the same time, feeding the 
| underground three-wire mains from the direct-cur- 
rent side, and the overhead alternating light and 
power lines from the alternating current side, while 
taking its own power from the line shaft at the 
station. 

The machine is further arranged so that if a 
storage battery should be installed in this station, 
it can be charged from this many-sided machine. It 
has a range of voltage from 230 to 340. 

The electric energy received at the Pearl-street 
station is used for three purposes: 1. It supplies 
current to the entire alternating system for lighting 
and power. 2. For the rotary converters at the 
State-street station for charging the storage battery, 
and for supplying current to the three-wire direct- 
current system. 3. Any excess of current operates 
the 600-kilowatt synchronous motor, direct-con- 
nected to the line of shafting. 

At the State-street station are two 250-kilowatt 
rotary converters, a storage hattery, and trans- 
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Fic. 45. WestrxcHousE REGULATOR. 


formers. Current is transmitted from the Pearl- ; 300 volts, and delivered to the three-wire system. 
street station by the two-phase alternating system | Each rotary is 250 kilowatt, and its natural rating 
at 2400 volts pressure, and is supplied to the three- | is 833 amperes at 300 volts. ; s a) 

wire direct current system. The change from the The State-street station is equip ed, in addition, 
two-phase alternating to the three-wire direct-| with a storage battery consisting o ; 130 cells, 65 on 
current system is made by means of the two /| each side, having a capacity of 2500 horse-power 
rotary converters and two step-down transformers. | hours at a five-hour discharge rate. This battery is 
The lowering transformers receive the alternating | charged by the rotaries, the voltage of the direct 
two-phase current at about 2400 volts, and deliver | current being raised to 360 when this charging has 
it to the alternating-current side of the rotary at | to be done my oy This adjustment of the volt- 
210 volts, where it is converted to direct current at|age is made by changing the ratio of the step 
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down transformers by varying the number of turns 
of the primary. The change is made by a regu- 
lator, see Fig. 45, with a large number of contacts 
connected to the proper points in the primary 
winding. The rotary converters and regulators 
have been specially designed and brought -to a 
highly efficient development by the Westinghouse 
Electric and Manufacturing Company. 

The storage battery is always connected with the 
distributing bus - bars through the switchboard ; 
whether charging or discharging. Consequently, 
the battery is ready to supply current whenever 
here is-a sudden increase of load. Owing to the 
connection of the alternating to the direct-current 
system through the rotary, the battery takes care 
of sudden fluctuations in both systems. The intro- 
duction of the storage battery has increased the 
average load on the water-power, and diminished 
the use of steam at the peak of the load. The 
average horse-power for the 24 hours has some- 
times reached 980 out of a possible maximum of 
1200 horse-power. 

From the foregoing description and the diagram, 
Fig. 43, it will be seen that the three rotaries and 
the battery supply currents to the same three-wire 
system. ‘The three alternators are always operated 
in multiple. At least one rotary converter and the 
storage battery are always connected to the three- 
wire direct current system. By this arrangement 
the direct and alternating current system are inter- 
locked, and the whole plant, including alternators 
at the Farmington and Pearl-street stations and 
the rotaries and battery at Hartford, are operated 
in parallel. 

he rotary converters are of the two-phase type, 
so designed by the Westinghouse engineers that by 
cutting in turns of the primary of the static 


‘transformers, the voltage of the rotaries may be 


varied between 230 and 360 volts. The wide range 
of voltage obtained from the rotaries obviates the 
necessity of using boosters to raise the voltage for 
charging purposes. The rotary converters are two- 
wire, and they supply current to the outside wires 
of the three-wire system. The neutral wire is 
connected to the middle point of the secondaries 
of the two static transformers, this point being 
always midway, as regards voltage, between the 
two terminals of the rotary converter. The storage 
battery is always kept on the line for the purpose 
of regulation, and to meet any emergency call for 
extra power. Two of the rotaries are started and 
brought to synchronism as a direct-current motor, 
the current for this being supplied from the direct- 
current system. The three alternators, the two 
operated by water at the Farmington station, 
11 miles distant from the one operated by steam 
in Hartford, have been continuously run in parallel 
during the past three years, and no difficulty in 
this method of working has arisen. In the opera- 
tion of working the rotary converters, it was found 
that a very soft-treated carbon brush gave the best 
results. 

In operating the rotaries at first, some difficulty 
was encountered from pumping, when the engines 
were employed for supplying power to the system. 
This pumping was clearly traced to the variation 
in the angular speed of the engines ; there being 
little, if any, when the water power was used 
alone. This tendency to pumping was checked by 
varying the field of excitation of the rotary con- 











72 


ENGINEERING, 


[Jury 21, 1899. 








verters, or by temporarily throwing a portion of 
the load upon the storage battery. The 400-kilo- 
watt rotary recently added to the Pearl-street 
plant operated perfectly by itself; but when 
worked in multiple with the other two rotaries 
they immediately began pumping, and it was not 
possible to run the three together. The Westing- 
house engineers entirely overcame this difficulty by 


attaching copper strips to the pole-pieces of the- 


new rotary, which most effectually stopped the 
tendency to pumping. Even under the trying 
condition of running the rotaries under different 
voltages, two feeding directly into the line and 
the third independently charging the battery, no 
trouble from pumping is now experienced. In all 
other respects, the rotary converters have given 
perfect satisfaction. The two rotaries first in- 
stalled have run continuously night and day for 
nearly three years, and have had practically no 
repairs, the commutators being simply turned down 
once or twice in a year. 

The advantages of the rotary transformers coupled 
with the battery system have been very great, and 
have made a marked increase in the efticiency of 
the Hartford plant. The storage battery has 
enabled a great quantity of water power to be 
utilised which would otherwise have been wasted. 
The water power that would have been wasted has 
charged the battery, and been used at the peak of 
the load, when power is most valuable. The total 
output of water power during the past year was 
over 90 per cent. of the possible output. When 
steam has been used to supplement the water 
pee the engines have been run at an economical 
oad ; the advantages of the storage battery being as 
marked in connection with the steam as with the 
water power. 

In October, 1896, before the battery was in- 
stalled, the cost of coal fur the engines was 4300 
dols. In October, 1897, after the batteries were at 
work, the cost of coal fell to 2600 dols., notwith- 
standing the fact that the output of the plant had 
increased more than 15 per cent. during the year. 
The regulation of the system has been greatly im- 
proved by the addition of the storage battery, and 
the service is far more reliable. The interlocking 
of the battery with the alternating current by 
means of the rotary converters causes the battery 
to act as a regulator upon the alternating current 
system, as well as upon the direct current system. 
During the day-time of Sundays, the storage battery 
carries the entire load, both direct and alternating. 
The battery has frequently been allowed to feed 
the alternating system through the rotaries. 

The transformer and battery station is operated 
by three men. The superintendent, who is expert 
in the care of batteries, and two switchboard at- 
tendants, perform the whole of the duties, thus 
reducing the expense of labour to a minimum. 

The experience gained from the operation of the 
Hartford plant proves that the most satisfactory 
method of supplying electric current over a con- 
siderable area is from a central power station 
generating alternating current ; this current to be 
distributed to rotary and battery substations at 
high voltage, and the energy locally distributed on 
the three-wire direct current system, except in 
outlying districts, where it would be found more 
advantageous to distribute on the alternating cur- 
rent system. 

The Westinghouse Electric and Manufacturing 
Company have successfully worked out this problem 
of transmission and distribution, and with each 
addition to the plant they have introduced a new 
feature which has increased its efficiency. The 
Hartford Electric Light Company is now con- 
structing a new dam in the Farmington river some 
miles above the original one, and they expect by 
next winter to be operating the new power house 
in addition to their present «ne. 

The Westinghouse Electric and Manufacturing 
Company are constructing for the new plant two 
750 kilowatt two-phase alternators, which will be 
operated in multiple with the whole general 
system over a 10,000 volt three-phase line. 


(To be continued.) 








BELGIAN Briquetres.—The exportsof Belgian briquettes 
in the first five months of this year were 199,712 tons, as 
compared with 233,892 tons in the.corresponding period 
of 1898, and 215,291 tons in the corresponding period 
of 1897. In these totals France figured for 98,572 tons, 
104,204 tons, and 100,246 tons respectively; and the 
United States took 28,243 tons, and 31,700 tons, and 
22,200 tons respectively. 





THE ALEXANDER III. BRIDGE. 
(Concluded from page 42 ) 

Tue roller bridge, which it was decided should be 
employed in the construction of the bridge, consists of 
two straight lattice girders, 120 metres (394 ft.) long 
between end verticals, and 7.50 metres (24 ft. 6 in.) 
high. The transverse distance between these girders 
is 5.714 metres (18 ft. 8 in.). The frames consist of 
plain I-bars, the lattice work being double. The 
vertical uprights are placed at such a distance apart as 
to be equal to the length of the horizontal projections of 
the arch voussoirs, namely, 3,625 metres (11 ft. 1lin.). 
In the centre of the bridge the three spaces that 
correspond to the bridge key, have been reduced, 
owing to the lesser length of the key voussoirs. 

The two girders are joined together by a series of 
frames, consisting of two vertical uprights, united at 
the middle of their height by a horizontal stay ; this 
stay and the inside surfaces of the uprights carry 
brackets, on which are placed a rail track for the 
trucks that serve in the erection of the arches. Above 
the stay the frames are further strengthened by hori- 
zontal bars, level with the top trusses. Below the 
stay-bar a space has been left free for the carrying of 
the pieces forming the arches (see the two-page plate 
published with the present issue, and other views on 
pages 75 and 78). 

In the lateral spans the lower part of the vertical 
uprights is inclined so as to rest on the frame sole- 
plates. In the central span, on the contrary, the 
lower part of these uprights, as well as that of the 
track bracket supporting frames, is arranged so as to 
be fitted with suspension-rods level with the lower 
soleplates of the frame. 

The framework thus formed would not have sufli- 
cient strength to resist the force of the wind, which is 
considerable owing to the surface exposed, not only by 
the roller bridge, but also by the superstructure and 
the arches under erection. It has, therefore, been 
stiffened by a lattice girder, placed horizontally at the 
middle of the height, the framing of which, made of 
I-bars, unites the uprights at the joints of the lattice- 
work. The end frames of the bridge are stayed by 
inclined cross braces for the whole of their length. 

To relieve the bridge during the erection of the 
arches, and to reduce the vibrations caused by the 
wind, and which would have caused great trouble in 
the adjustment of the voussoirs, intermediate bearings 
have been provided, the outside series of outer centre 
piles being employed for this, the piles having been 
strengthened for that purpose. 

The bearings are placed on triple ribbed beams laid 
parallel with the bridge and carried on a trestle of 
iron posts, the uprights of which are directly above 
the series of piles. The trestles are placed in the space 
adjoining that of two arches in course of erection; 
they are taken down after the erection of each group 
of ribs. They do not rest direct on the piles, but on 
a string-piece placed on the top, so as to distribute 
the load over a set of six piles. These arrangements, 
which seem out of proportion to the vertical load 
carried (a series of 12 piles can easily bear a load of 
300 tons) are rendered necessary by the force of the 
wind, which displaces in a marked degree the re- 
sultant line of efforts applied to the intermediate bear- 
ing frame. 

On the banks the bridge bearings are carried on 
triple-ribbed beams, laid parallel to the river. This 
trimmer forms the top edge of the trestle. Below 
these beams, in a line with each of the bearings, are 
six uprights which divide the load on the truck body 
above the truck rollers of the bridge. These standards 
are 5.85 metres (19 ft. 2in.) high ; the track is 4-metre 
(13 ft. 1 in.) gauge, the distance between the end rollers 
of one series being 11.50 metres (37 ft. 9 in.). The 
rollers are ten in number, the centre set of each series 
being fitted to the ends of the two standards. The 
roller truck is stayed with bars placed in a line with 
each pair of rollers. The whole is further stiffened by 
two other sets of stays, one uniting the standards at 
half their length and forming a horizontal bed acound 
the trestle, the other joining the middle of the trimmer 
to the middle of the trunk frames. 

The roller-bridge framework is made throughout of 
rolled steel bars, while all bearing parts are of cast 
steel. The tests prescribed for the rolled steel are 
the same as those for that used in the construction of 
permanent bridges, namely, 42 kilogrammes, tensile 
strength per square millimetre (26.67 tons per square 
inch), and 22 per cent. elongation. 

The weight of the material entering in the construc- 
tion of the roller bridge is divided as follows : 


Tons. 
Roller bridge proper, with bearings 238.5 
Bank trestles se as ae ie 47.0 
Winch platform, pulley carrying beams, 
ties, swing trees ... ei @ wh 25.5 
Two steam winches is = = 14.0 
Total of movable part... 1 ine 325.0 
River piles ... ies a ba - 58.5 
Total 383.5 





To the weight of the movable part should be added, 
during erection, the weight of the wood flooring, 
10 tons. 

Stability of Roller Bridge.—The roller bridge has 
been designed to withstand not only vertical loads, 
but also a horizontal wind pressure of 120 kilo- 
grammes per square metre ; it has nm reckoned that 
the working of the steel could reach 12 kilogrammes 
per square millimetre (7.62 tons per square inch) of 
gross section under the action of vertical loads, and 
13 kilogrammes (8.25 tons) under that of the wind. 

It is under the action of its own weight, increased 
in the middle by the weight of the centres, that the 
moment of flexure is at a maximum, and the co- 
efficient of 12 kilogrammes per square millimetre 
(7.62 tons square inch) of gross section is reached. 
It should remarked that the bridge has to bear 
these strains only at short intervals, when it is shifted 
from one series of arches to the following. For this 
operation a calm day is always chosen, so as to reduce 
the strain on the horizontal stay girder, the moment 
of flexure of which, under the action of the wind, 
is also at a maximum for the 120-metre (394-it.) span. 

It will be seen, therefore, that the roller bridge 
behaves differently during shifting and during erec- 
tion. In the first case, it rests solely on the end 
trestles mounted on wheels, and is calculated to be 
self-supporting while bearing the surcharge due to 
the suspended flooring and erection-tackle. In the 
second case, it is lifted by screw jacks and lowered 
on supports in a line with the intermediate piles, so 
that it can be compared to a three-span bridge, i.c., 
with one 53-metre (174 ft.) central span and two 
33.50-metre (110-ft.) shore spans. The supports on 
the piles are, however, maintained slightly lower than 
those on the abutments, as the weight of the arches 
that acts on the middle part would cause the bridge 
to sag in the centre, which would tend to make it 
rise with — to the roller trestles, This, however, 
might have been avoided by curving the girders, but, 
on the other hand, it would have been more difficult 
to deal with girders so shaped, and it was deemed 
preferable to let the roller bridge be slightly curved 
in its central part during erection, which, moreover, 
facilitates placing the voussoirs. 

Erecting the Roller Bridge.—It was thought, at first, 
that the bridge could be erected on one of the banks 
and floated in place; owing, however, to its great 
dimensions, especially its height, 17 metres (55 ft. 
9in.) above the river level, the idea was abandoned. 
In erecting, great difficulties had to be overcome, 
as there was not sufficient space available on either 
bank to erect it completely, nor, indeed, enough to 
erect a section that would cross the 53-metre (174 ft.) 
wide channel. The bridge was therefore built in three 
operations, as shown in the illustrations, Figs. 11 to 16. 

In order to reduce the strains developed in the 
bridge framework during overhang in the second 
operation, one end was fitted with a light tapering 
head 15 metres (49 ft.) in length. 

During erection the lower frames had to transmit 
to the lattice bars, the reactions from the bearings, 
when these bars were not immediately above the 
bearings. These bars had, therefore, and in each 
panel consecutively, as it came above the bearings, 
to bear local strains which increased the work upon 
them to alarge degree. The frames had been stiffened 
to resist local strains, the height of webs having been 
increased from .450 metre (17}4 in.) to .550 metre 
(212 in.) ; in addition, steel stanchions join the central 
part of these frames to the lattice-work, in a line with 
the middle of each panel. As these arrangements 
were not thought sufficient, strengthening was com- 
pleted by the addition of an angle-bar to the top of 
the frame webs in the panels that were liable to be 
most distressed. 

In the case of this work, as the boat service was on 
no account to be interfered with, a floating row of 
piles was moored, for the sake of prudence, in the 
centre of the channel, and was adjusted at such a 
level that by means of a few wedges it was possible 
to place it in contact with the underside of the bridge. 
This was done only as a precautionary measure, and 
the device was not used at all during the erection of 
the bridge, and the 53-metre (174 ft.) wide channel 
was crossed without any difficulty. The strain on the 
metal reached 15 to 16 kilogrammes (9.52 to 10.16 tons 
per square inch) per square millimetre of section at the 
end of the second operation. 

Three causes contributed to the lowering of the end 
of the girder during erection and launching: (1) De- 
flection of the beam under the action of the dead load ; 
(2) variations in the direction of the bearing line, 
owing to the settling of the scaffolding, elastic shorten- 
ing of the woodwork, &c.; and (3) local deformation 
produced in the lower framing. The first element 


was estimated at .15 metre (5% in.), and to compensate 
for the elements that could not be calculated in ad- 
vance, the end was raised by .20 metre (73 in.). All 


the operations were carried out without much trouble; 
each one took a half day, and during the second opera- 
tion navigation was stopped from 5 a.m. to 7 a.m. 
only. 
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The forward travel of the bridge was obtained by 

means of two winches working on two sets of tackle 
fixed to the set of piles to the right. The shifting 
device comprised beams fitted with two or four rollers 
according to the loads to be transferred to the scaf- 
olding. 
' The soller bridge behaved well, as also did the wood 
scaffolding. During the greatest overhang the sup- 
port placed above the starting point settled by 16 mil- 
limetres (3 in.); while that in the rear settled by 
5 millimetres (,°; in.), the end of the bridge having 
drooped 136 millimetres (53 in.). The end, however, 
met its bearings without trouble and without it being 
necessary to lift it, the complete launching taking 
place without any stoppage. To add to the precau- 
tions already taken, the panel uprights subjected to 
the greatest strains were strengthened with timber 
stanchions placed at the centres. 

Erecting the Arches.—Each arch is erected by start- 
ing from both ends at once; therefore two ribs in 
course of being laid occupy four gangs who meet at 
the key. The various operations are shown in our 
illustrations. Two steam cranes take the sections from 
the dépot on the banks, and lift them on trucks which 
are used to carry them under the service bridge, from 
where they are taken by means of steam winches. 
These are double-acting by means of cables, and serve 
both for raising the voussoirs and conveying them to 
the spot where they are to be fixed ; the roller bridge 
is fitted with tracks for this purpose, on which run 
the erection trucks, two in number, for each rib. 
Each truck has, therefore, to serve a 60-metre 
(196 ft. 10 in.) run of ribs ; this necessitates a perfect 
system of conductors, both for the endless conveying 
chain and for the lifting cable ; to this effect the end- 
less chain runs in a trough made of sheet steel, while 
the cable is supported on specially-shaped sheaves, 
arranged so as to allow free travel for the trucks. 
These sheaves (Fig. 34, page 75) are in two parts, 
so that the cheeks can be separated. The sepa- 
rating of the sheaves is effected automatically by 
the trucks ; these carry a spindle which, in engaging 
in the groove of the sheaves, insures the separation of 
the cheeks while the truck passes ; two counterweights 
afterwards bring the cheeks into contact. 

The sections of the ribs are deposited either on the 
suspended flooring or on the wood centres of the ser- 
vice bridges. They are then adjusted, this being a 
very delicate operation. They are first lowered by 
using the steam winch brakes, on oak wedges placed 
at the ends of each voussoir, the wedges serving to 
give an approximate position, final adjustment being 
obtained by means of small plates that bear on the oak 
wedges. Sledge hammers cannot be used, as the sus- 
pended flooring is not adapted to withstand violent 
shocks ; screw-jacks are not available, as the flooring 
is not strong enough to afford abutment. A special 
device has therefore been designed by which the 
direction of the sections can be regulated in a vertical 
plane, according to the position they have to occupy 
in the arc, the angle formed with the horizontal, dimi- 
nishing progressively from the springing to the key. 

The voussoirs are held by four hooks under the top 
flange ; these hooks are united in pairs transversely to 
the voussoir by small stays held by a rod. The posi- 
tion of the cable with relation to the transverse centre 
line of the rod is made to vary by means of a screw, so 
that the centre of gravity of the voussoir can be 
altered at will with relation to the suspension point. 
When suspension is effected at a greater or less dis- 
tance from the centre, the voussoir is more or less 
inclined to the horizontal, and this enables the fore- 
man to determine in advance the required angle by his 
ordinate and abscisse table. This same table is also 
used for the vertical adjusting of the ribs before strik- 
ing the centres, as follows: Two sights placed at each 
end of the roller bridge, determine the horizontal 
plane, according to which the height of rods laid on 
the four corners of each voussoir is traced, to obtain 
the required height. When necessary, the level is 
corrected by slightly lifting the voussoirs by means of 
levers, small iron wedges being inserted between the 
voussoirs and the top plate. In order to obtain a 
slight lateral displacement, the lower plate is drilled 
with holes in which levers are inserted to shift the 
Voussoirs to their final place. The horizontal spacing 
of the sections is constantly verified by means of steel 
gauges placed between the voussoirs of the arch last 
erected, and the one in course of erection. The diffi- 
cult part of the transverse adjustment of the ribs lies 
in the perfect adjustment of the first segments. 
Each half rib is inspected and passed at the works on 
a full-sized centre, on which all the voussoirs are 
fitted together previous to delivery so as to verify 
that they are of the exact dimensions, and that they 
join perfectly, consequently if the work on the spot 
is started correctly, each half arc rights itself on its 
whole length. 

Each two adjacent sections are joined by means of 
ten 36-millimetre (1,7,-in.) bolts. "When all the sec- 
tions are fitted together, the centre is struck and this 
necessitates a fresh adjustment of the whole rib, as 
the temperature influences in a marked degree the 





variations in the height of the key; it is, there- 
fore, necessary to adjust all the ribs at a medium 
temperature which is taken asa basis for the opera- 
tions. In order to facilitate corrections due to varia- 
tions in temperature or to undetected imperfections in 
manufacture, a special joint has been made at the key, 
the extent of which is made to vary by the interposi- 
tion of plates of different thickness. 

The segments of two ribs of a group being adjusted, 
they are stayed both pearteetia = and vertically, by 
provisional wood bracing placed so as to withstand 
compression, and by steel tie-bars to maintain the 
exact distance apart, the wedges are then re- 
moved. Special care has had to be taken during these 
operations to ascertain that none of the screw-jacks 
works to a greater extent than its neighbour, as a 
fracture of the suspension-rod might ensue. Record- 
ing screw-jacks are therefore used to enable the fore- 
man to check their working. 

These jacks (see Figs. 38 to 40, page 75) consist of a 
cylindrical casing formed of a steel plate which rests 
through two sleepers riveted to it on the steel string- 

ieces of the suspended flooring. The action of the 
aes on the head of the screw-jacks is transmitted 
through a screwed rod fitted with a nut to a series of 
Belleville springs that rest on the bottom part of the 
envelope. Each variation in weight gives a correspond- 
ing variation in the compression of the springs, by 
which the rods can be graduated up to 16 tons. 

When the wedges are driven all the screw-jacks are 
operated simultaneously, the effort being increased by 
a half-ton each time. When the two ribs are raised 
sufficiently to free all the oak blocks, iron wedges, &c., 
the joists are put in place; the jacks are then eased 
with equal precautions, the level of the two joists 
being maintained constant by means of a water-level. 
which enables the foreman to ascertain that the 
motions of the two ribs are simultaneous. A pair of 
ribs can also be lowered by a series of successive opera- 
tions, one gang of men working alternately on the up- 
stream and on the down-stream ribs, provided that 
the difference in the level by lowering does not exceed 
10 millimetres (2 in.) to 15 millimetres (3 in.). 

When the two first ribs are self-supporting and are 
well stayed, the service bridge is shifted on its rails, 
to be used in the erection of a second pair. When in 
working position, the roller- bridge flooring suspension 
bars are arranged so as not to involve taking down 
the flooring for shifting, but simply the removal of one 
of the bars in every two in each group. When the 
first two groups of ribs were set free, the up-stream 
set of piles was removed and brought down-stream ; 
the bank centres also were shifted, to be used in 
erecting the third group; this shifting is very easily 
effected, owing to the interposition of oak sole-beams 
between the heads of the piles already driven, and 
the whole of the movable centres ; these centres are 
made to advance in one operation by means of screw- 
jacks. 

In practice it has been found that ten days are 
sufficient to the foreman to effect all the operations 
required for the putting in place a pair of ribs; these 
operations involve the bringing of the segments on 
the spot, their fixing, adjustment, freeing the rib, and 
shifting the roller bridge and centres to the following 
group of ribs. 

The setting free of a pair of ribs is made at intervals 
of one month, in order, when the roller bridge is over 
one group of ribs, to erect, by means of the steam 
winches, all the corresponding heavy farts of the 
superstructure, such as uprights and stays, string- 
pieces, girders, &c. It is not necessary, therefore, 
for the roller bridge to be brought back for these 
operations, as the less heavy piers can easily be shifted 
from a movable flooring resting on the ribs. The 
erection of all rolled material, while offering certain 
difficulties in exact fitting, is effected rapidly, owing 
to the small number of rivets that have to be put in 
place on the spot. 

The amount of the work, as regards tonnage, is 
approximately as follows : 


Tons. 

Weight of cast-steel arcs ... —... me 
i. corresponding rolled material 2000 
- viaducts on shore ends 450 
a tramway coverings ... els 250 
ie cutting abutments of same ... 100 

o cast steel for tympanan shoes 
and kerbstones oe is 4 ¢ 250 
Weight of cast iron... 250 
5300 


The above description will give a general idea of 
the Alexander III. Bridge as it will appear when com- 
pleted. It also shows the means adopted for its erec- 
tion. These means, owing to their importance, have 
involved considerable outlay, but Messrs. Schneider 
and Co. were desirous of completing the erection 
within the time prescribed, so that the bridge should 
form part of the great Exhibition of 1900. 





Cuicaco.—The population of Chicago has been just re- 
turned at 2,088,043. 





THE “PAROLE” WATER-TUBE BOILER. 


Tue ‘Parole ” water-tube boiler, illustrated on page 
74, as fitted at the Liverpool Engineering and Condenser 
a , Limited, and at other places, was designed 
by Mr. hie Thom, Glasgow, with a view to embody, 
as far as possible, the principles and proportion of the 
ordinary return-tube marine cylindrical type of boiler— 
to be fired from front with a combustion chamber at the 
back, with return flues to the front, with an uptake at 
the front to the funnel immediately above, and to have 
a water envelope round each furnace and round the 
outside of the boiler. No brickwork or casings are 
necessary, excepting front and back fire bridges. 

The following are the dimensions of the boiler illus 
trated : 


Inside diameter of dome 5 ft. 
Length over casing 10 ft. 6 in. 
Height of boiler ... So 5°O''ss 
Breadth of boiler ... 12 
Total heating surface 1864 sq. ft 
» grate surface 45 5, 
Rati Heating surface ... 41 
io = 
Grate area See 1 

Weight of boiler ... aie ...17 tons 14 cw. 

fe water in boiler ey a oF 
Total weight of boiler ee * 


Working steam pressure 


The drawings reproduced show how the aim has 
been attained by a single receiver on the top, with 
pendant diagonal tubes fixed at one end only by ex- 
panding the tubes into the shell of the receiver ; while 
the tube-plate at the bottom is only used as a guide, the 
tubes being free to move in it, as shown in the details 
(Fig. 5). This plate is built up in pieces, and is 
portable (in land work the bottom plate is often dis- 

ensed with). Each tube is arranged so that it can 
te removed and replaced through the smokebox door 
in the stokehold without disturbing any other tube in 
the boiler. In the sectional plan, Fig. 3, showing the 
rows of large tubes separating the furnaces and the 
combustion chambers, it will be seen that the space 
between the two rows of tubes next the furnaces, and 
every second row of small tubes in the flue, are further 
apart than the other rows of tubes, and thus any defec- 
tive tube can be passed into the stokehold and re- 
placed through these channels. The plan also shows 
the flow of the gases from the front to the back of the 
boiler into the combustion chamber, thence amongst 
the small tubes back to the front of the boiler, and 
finally up the funnel in the usual manner. This arrange- 
ment of nearly vertical tubes (Fig. 1) allows the scale 
to fall clear of the fire, and the advantage is retained 
of the gases having to pass at right angle to the tubes. 
Fig. 3 also shows how walls of tubes are formed 
round the outside of the boiler, acting also as a guid- 
ing wall for the gases inside of the boiler. These 
larger diameter tubes are reduced in diameter at the 
end where they pass through the shell to the same 
diameter as the smaller tubes, so that the holes in the 
shell are all of one size. The circulation of each tube 
is independent of the other tubes, and with the view 
of insuring that it will be accelerated with the intensity 
of the heat in the case of each tube, a small internal tune 
is fitted, as shown in Figs. 4and 5, carrying the water 
down to near the bottom of the outer tube, in the same 
way asin the usual Field type. The larger body of 
water in the tubes nearest the fire assists in prevent- 
ing priming. Professor Watkinson has made frequent 
tests of the boiler working under ordinary conditions 
at Messrs. Muir and Houston’s engineering works in 
Glasgow, and by the application of the salt test it was 
found that the steam was free from priming. As each 
tube may be regarded as a small separate boiler, it is 
difficult to conceive of these all priming at once, 
especially as they have no bottom receiver. 

he first boiler made of this water-tube return type 
was tested on November 11, 1896, at Messrs. Muir 
and Houston’s works, before being put into position 
in their engine works, where it had to replace a 
return-tube marine type of boiler with the same 
area of grate surface, 20 square feet. With a tem- 
porary funnel 30 ft. high, and no lagging on the 
receiver or the outside tubes, which were thus exposed 
to the open air, we are informed that evaporation 
was at the rate of 9.2 lb. of water per pound of coal 
from and at 212 deg. Fahr., when burning 17 lb. of coal 
per square foot of grate per hour. is was the 
average of a five hours’ trial, the best Scotch coal 
being used. The boiler has been working night and 
day since that time, except on Sundays and holidays, 
with satisfactory results. The owners made an exactly 
similar boiler to drive the machinery in their boiler 
works, which has now been working for over a year. 
With a chimney 40 ft. high, and a combustion chamber 
orifice in the bridge, one-tenth the area of the fire- 
grate, the boiler, we understand, burned up to 27 tb. 
of coal per square foot of grate with the combustion 
chamber open to the furnace; with no throttling at the 
bridge, the consumption of coal went up to 33 Ib. of 
coal per square foot of grate, but the consumption 
was not so economical. 





The water fed into the boilers is not filtered ; 
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no precautions either in feeding or quality of water 
have been taken; the water used is partly from 
Gorbals Reservoir, and contains a good quantity of 
lime, the scale forms almost entirely on the tubes next 
the fire. As the heat on these tubes is greatest on 
one side, the scale takes a crescent form in section on 
one side of the tubes, and then drops off after attaining 
the thickness affected by the expansion and contrac- 
tion of the tube. These tubesare never dry, although 
the water is blown out of the boiler, the tubes still 
remain full of water, so that the scale does not harden, 
but breaks off and drops to the bottom of the tubes. No 
tubes inside of the boilers have required to be scraped 
as yet ; the ends are taken off the bottom of the tubes 
next the fire every six months, when the scale and water 
drop into a bucket placed to catch them. The other 
tubes are sampled and cleaned at longer intervals. It 
was arranged not to clean one of the tubes near the 
centre of furnace at the side, and to note the result 
after steaming 17 months, as mentioned before, night 
and day, except Sundays. The scale and dirt accumu- 
lated in the tube till it got above the line of the fire- 
bars and up to where great 1eat was on the tube, 
when it burnt and was removed. This indicated the 
advantage of carrying the tuves next the fire, well 
down below the firebars, when not working with pure 
water, as it enabled a deeper deposit space to 
formed below the firebars. Of course the rapid circu- 
lation of the water keeps most of the dirt in suspen- 
sion, and it is blown out fortnightly—about 6in. in 
gauge glass. 

All the tubes used in these boilers so far have been 
common welded wrought-iron tubes, and have given 
no trouble. And here we may give a note of the 


tests made by Messrs. Richmond and Co., Govan, 
to show the pull required to draw tubes out of the 
tube-plate. 


Tubes used were of iron, 24 in. in outside diameter by 
8 W.G., and the plates were 


in, thick, 
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Fig.5. 


Mole in Circulating Tube 
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1. Tube expanded flush with face of plate. 

2. Tube expanded with } in. projecting over plate. 

3. Ditto itto 

4. ~ expanded with 3 in. projecting over plate and 
ed. 

5. Tube expanded with 4 in. projecting over plate. 

6. Tube expanded with 4 in. projecting over plate and 
beaded. 

. Drawn at 2.64 tons. 

Not drawn at 4 tons (tube broke). 

. Drawn at 3.7 tons. 

. Not drawn at 9.08 tons (tube broke). 
. Drawn at 5.16 tons. 

. Drawn at 8.7 tons. 

Note —In 1, 2, 3, and 4 the tube was expanded in 
one tube-plate, and the other end was formed into a tail 
for grip. This tail broke off in2and 4. In 5 and 6 the 
tube was expanded in two tube-plates (one at each end). 

GENERAL ReEsuLts.—Experiments 2, 3, and 5 show that 
tubes expanded in the usual way require over 4 tons to 
draw them; 4 and 6 show that tubes expanded and 
beaded over require nearly 9 tons to draw them. 

A boiler similar to the one illustrated, with 33 ft. 
pt surface and 1080 square feet heating surface, 

as been used for about two years as auxiliary 
boiler on the s.s. Nordland, of the Red Star Line, 
and has done all that is required of it with satisfac- 
tion. It works with assisted draught. The boiler 
was built at the London and Glasgow Company’s 
Engine Works, and sent in pieces to Antwerp, and 
erected in the vessel by the company’s own staff. An- 
other boiler, a little larger, is being constructed to 
work with forced draught on a twin-screw passenger 
steamer. 

In the drawings reproduced, smokebox doors are 
shown on front, so that tubes can be swept from the 
stokehold by steam jet, while the boiler is working. 
Nothing but soot rests on the tubes. Peep-holes are 
arranged on the smokebox doors, so that the fireman 
can see into the combustion chamber and arrange the 
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firing to give the best results, 


Batpwin Locomotives. —The Baldwin Locomotive 
Works have secured an order for fourteen passenger en- 
gines from the Erie Railroad Company. 





British Coat at Hampurc.—The imports of British 
coal at Hamburg in May were 234,776.tons, as compared 
with 163,109 tons in May, 1898. The total of 234,776 
tons was derived from the following sources: North- 
umberland and Durham, 117,214 tons; Midlands, 
44,672 tons; Scotland, 58,834 tons; Wales, 13,343 tons ; 
and coking coal, 713 tons. 





CreAM SEPARATORS: ErratuM.—In our account of 
the cream separators at the Maidstone Show we wrote : 
‘“Up to the present time, in all cream separators, the 
inflowing milk has passed into the bowl near the centre, 
and has had to make its way through the wall of cream.” 
We have since learned that this statement was incorrect, 
for in 1892 Mr. John Laidlaw, of the firm of Watson, 
Laidlaw, and Co., of Glasgow, took out a patent for 
‘*improvements in centrifugal machines for separating 
fluids of different densities,” in which an arrangement 
was clearly described, and illustrated in the drawings, 
for introducing the whole milk between the wall of cream 
and the wall of skim milk, so that it disturbs neither. 
We regret that we were inadvertently led to giving pub- 
licity to a statement which did injustice to Mr. Laidlaw. 





ANOTHER NysaGaRA Bripex.—Work has been com- 
menced on a new bridge across the Upper Niagara to con- 
nect Grand Island with the mainland near Buffalo. The 
bridge is to be built by the ae og 5 River Bridge and 
Tunnel Company, of which Mr. C. D. Marshall is presi- 
dent. The structure will be a two-decker. It will have 
donble tracks for steam cars on the lower deck. The 
total length of the bridge will be nearly 4000 ft., and it 
will rest on piers. The width of the bridge will be about 


50 ft. It will be a drawbridge, and the width of the 
draw in each span will be 200 ft., a total swing of 
400 ft. The height of the bridge above the water will be 


about 35 ft. The cost will be about 400,000/., including 
the approaches. The charter of the company calls for the 





completion of the bridge in two years, 


























\------------------~ 999------... 
‘ 
1 









































| 2 ar ae : 











OStast UnGus-7 yoy 
29-" £9%*-S9> 




















So-O8"082 






































---— DBE------9} 





















































LO. 


FAY 


P-Get--9 
—=>- e080 

















O 
Z 
~ 
es 
i) 
Zz 
O 
Z 
6a) 











\\ 


$ ‘ 
& 2 
i 1 "1 a + 
di: fe: 











Datars WW ASS ----- -- 
NN % oe - © ied 
\ oa 1 S Soe 
h 
WA' \ -€Fs--- a! = 
‘. \* Y _ 


iy 




















O<SEL*00S 


Ky 


(we&r.1)'99'> own 








~ Bg -v 








= 98 - 








ection | 

“erg EF 

ann "pe bag 

i ta (O° O2D'YD wry uonoag 
(G1, ebvg 20s ‘uoujdrsosagq 10g) 

‘SSHOLOVUINOD ‘LosagauO “OO ANV UdaIANHOS ‘sussaw 


STaVd ‘ANCIYUA ‘Ill WAANVXATIV HHL AO NOLLOGUA AHL 











oF 











9° 627 











76 


ENGINEERING. 





[JuLy 21, 1899. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 14. 
Orvers for steel plates have been placed here for 
Scotch shipyards, and for steel bars for delivery in 
England. There has also been a further advance on 
structural material. Angles are quoted to-day at 2 cents 
per pound, and beams, tees, and channels 2.28 cents. 
There are advances in crude iron, best No. land foundry 
being quoted to-day at 20.50 dols. and standard forge 
iron 18 dols. The upward tendency is ‘pronounced 
and will probably carry prices still higher. Already 
efforts are being made to engage supplies of material for 
future delivery, and the difficulty of doing so is what 
imparts the strong upward tendency. The consump- 
tion of all furnace and mill products is increasing, and 
the happenings of the past few days show that those 
large consumers who have not yet covered their wants 
for this year will do so very soon. Since morning 
certain very heavy engineering requirements have been 
presented to steel ie oe at Chicago and Pittsburg, 
and prices have been quoted, but serious trouble is 
threatened over deliveries. Much apprehension exists 
over the condition of affairs, and panicky feeling may 
arise at any time. Constructing engineers who have 
delayed contracting for material for projected work 
now find it impossible to secure promises of material in 
accordance with their plans, and there may be obstruc- 
tions in enterprises. The new pipe and tube combina- 
tion has taken hold, and prices are advanced. This 
will not check new business in the least. Tube orders 
have gone three months ahead, and there are more to 
come. The latest authentic information is that steel 
rails are held at 29 dols. to 30 dols., and that intend- 
ing buyers are now negotiating in Western mills for 
October and November deliveries. Many more heavy 
sections are being bought than formerly. There are 
representatives of European and Asiatic interests here 
looking up rails, machinery, equipment, &c., which 
is very encouraging. Large blocks of pig iron have 
been asked for at Birmingham for export. Bessemer 
pig has been advanced 50 cents. The forges are badly 
overcrowded, and the bar mills throughout Penn- 
sylvania have booked orders this week for October 
dealing. There is extraordinary pressure everywhere, 
and it is only a question of a dacs time, when there 
will be developed an actual scarcity of iron, despite 
some quite authoritative utterances to the contrary. 
The greatest possible activity prevails in the Lake 
ore regions. 








NOTES FROM THE NORTH. 

GLascow, Wednesday. 

Glasgow Pig-Iron Market.—We are in ‘‘the thick” of 
Glasgow’s annual Saturnalia; in other words, the Glasgow 
Fair is ‘‘on,” and work is suspended at almost every 
industrial establishment within the city and in very many 
of the towns and villages for many miles around. Last 
Thursday the performance began in the Exchange by 
having only a forenoon meeting of the iron market, 
at which upwards of 20,000 tons were dealt in. The tone 
was again strong, and nearly all the previous night’s 
losses were made good. Scotch recovered 94d. per ton, 
Cleveland 1s, 1d., and hematite iron 11d. perton. The 
settlement prices were: Scotch, 70s. 104d. per ton; 
Cleveland, 71s.; Cumberland and Middlesbrough hema- 
tite iron, 76s. and 723. 9d. per ton. Business was, in a 
sense, resumed after the holiday on Tuesday forenoon, 
when about 15,000 tons changed hands. The tone was 
strong, and prices were much higher than at the close of 
last Thursday. Scotch was up 94d., Cleveland 1s. 5d. 


and hematite iron 1s. 3d. per ton. In the after- 
noon Scotch lost 3d. of the morning’s rise, Cleve- 
land 34d., and hematite iron 74d. per ton. At the 


close of the market the settlement prices were: 71s. 6d., 
72s. 3d., 76s- 74d., and 723. 9d. per ton. There was but 
little business done this forenoon in the warrant market, 
but prices were very strong. Scotch was up [d., Cleve- 
land was down 4d., and hamatite iron was up 6d. per 
ton. The market was very quiet all the afternoon, but 
prices were steady and the tone higher; while the set- 
tlement prices were: 71s. 104d., 72s. 3d., 77s. 1d., and 
74s. 6d. per ton. The following are the quotations for 
No, 1 makers’ iron: Clyde, 79s. per ton; Gartsherrie, 
Summerlee, Calder, and Coltness, 80s.—the foregoin 

being all shipped at Glasgow; Glengarnock (ship 

at Ardrossan), 77s. 6d.; Shotts (shipped at Leith), 
80s.; Carron (shipped at Grangemouth), 79s. per ton. 
A considerable amount of speculative business has 
been done during the past wee: in the various classes 
of pig-iron warrants. The chief attraction seems to 
have been Cleveland warrants, which are now higher 
than Scotch. Owing to the occurrence of Glasgow Fair 
holidays, which will, in most cases, continue till the end 
of this week, there will not be any fresh business on the 
part of consumers. The number of blast-furnaces in 
actual operation in Scotland is 80, as compared with 81 
at this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s warrant stores s at 302,689 tons 
yesterday evening, as against 302,929 tons yesterday 
week, thus showing a reduction amounting for the past 
week to 240 tons. 


Advance in the Price of Cast-Tron Pipces.—It 3s said that 
some of the ironfounders in the Glasgow district have 
raised the price of small pipes 103. per ton, and large sizes 
7s. 6d. per ton. No uniform rate, however, has yet been 


Finished Iron and Stecl.—Trade all over has been ex- 
ceptionally brisk during the past six months in the 
finished iron and steel trades. All the steel and iron 
works commenced the year with their orders quite filled, 
and this condition of things has continued down to the 
Fair week. The Dalzell Steel and Iron Works, Mother- 
well, of Messrs. Colville and Sons, with their large ex- 
tensions, have been establishing records in the output of 
steel ; and the Lanarkshire Steel Company, of the same 
industrial town, are at present carrying out extensions of 
a most important kind, which will greatly increase their 
output. 1 the other large works have been kept very 
busy, scarcely able to implement their promises to the 
consumers and the merchants, and generally the same 
condition of things has affected the makers of finished 
iron. 

Glasgow Copper Market.—No transactions were reported 
in the copper market last Thursday forenoon, the market 
being quite idle, but the quotations were advanced 12s. 6d. 
per ton. There was no market in the afternoon. Yes- 
terday’s market was also a blank, and the price was 
marked down 27s. 6d. per ton. The metal was unchanged 
in the afternoon, except that the price was nominally 
7s. 6d. per ton lower. Copper was neglected this fore- 
noon, and the price fell 5s. per ton. At the afternoon 
market the price was advanced 2s. 6d. per ton, but no 
business was done. 


Coltness Iron Company Changes its Condition.—This 
big concern, which was established many years ago, has 
resolved to become a limited liability company, with a 
capital of 800,000/., in 350,000 preference shares of 11. 
each, and 450,000 ordinary shares, also of 1/. each. The 
first directors will consist chiefly of members of the 
Houldsworth family, and other persons already interested 
in the concern. There are nine blast-furnaces and exten- 
sive mineral properties, as also a steel foundry and 
ammonia recovery works. 

New Ship Contracts.—The Campbeltown Shipbuildin 
Company have just received an order from the Bristo 
Steam Navigation Company, of Bristol, for a sister 
vessel to the screw steamer Sylvio, which was built for 
them some time ago at Campbeltown. She will be of 
the part awning-deck type, steaming 10 knots loaded, 
and the deadweight carrying capacity is about 2000 
tons. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The upward movement 
in prices continues. Demand for pig iron is not only 
excellent, but is apparently still growing ; and, in fact, 
were it not for the scarcity of Cleveland pig, a very exten- 
sive business might be doing. Complaints of difficulty in 
obtaining supplies are very numerous. Yesterday there 
was only a thin attendance on ’Change here, but the 
market was most cheerful in tone, and-reports from 
other iron centres were satisfactory. Further advances 
were made in quotations. No. 3 g.m.b. Cleveland pig 
sold at 72s. for prompt f.o.b. delivery, and there were 
buyers over at that price. Some of the makers asked 
as much as 72s. 6d. for the ruling quality. It will thus 
be seen that higher rates ruled than have been known for 
a quarter of the century. No. 1 was 73s. The lower 
qualities were fairly plentiful and did not advance in 
roportion. No. 4 foundry was about 70s.; and grey 
orge 68s. 6d. Some fluctuation was shown in Middles- 
brough warrants, which, after reaching 72s. 44d., closed 
72s. 14d. cash buyers. East coast hematite was in good 
demand, but quotations were not so good as they should 
be considering the price of Cleveland iron. For early de- 
livery of Nos. 1, 2, and 3 from 75s. to76s. was quoted. There 
was nothing doing in Middlesbrough hematite warrants. 
Spanish ore was firm. Rubio was _ at 17s. 6d. ex-ship 
Tees, and freights Bilbao-Middlesbrough were strong at 
6s. 9d. To-day quotations for makers’ iron were un- 
altered. Middlesbrough warrants eased to 72s. 1d., and 
rallying a little closed 72s. 2d. cash buyers. Middles- 
brough hematite warrants were steady and strong at 
74s. 6d. cash buyers. 


Manufactured Iron and Steel.—There is very great 
activity in the manufactured iron and steel trades, and 
prices are strong. Some firms are disposed to again 
raise quotations. Many makers of iron are behind in 
their deliveries, and there are not a few producers who 
have so much work on hand that they cannot enter into 
new contracts, except for delivery a good way ahead. 
Common iron bars are 7/. 53., best bars 7/7. 15s., iron ship- 
plates 7/. 5s., iron ship-angles 7/., steel ship-plates 7/. 10s. 
to 7/. 12s. 6d., and steel ship-angles 7/. 2s. 64. to 71. 5s.— 
all less the customary 24 per cent. discount. 


Consett Iron Company.—The dividend of the Consett 
Iron Company is fully up to the sanguine expectations. 
It reaches for the year 304 per cent., which is the same as 
in the boom of nine years ago. The shares of the com- 
pany are at a phenomenal price. At the ordinary general 
meeting, to be held on the 5th proximo, the directors will 
recommend the payment of a dividend of 4s. per share on 
the 8 per cent. preference stock, and 39s. per share on the 
ordinary shares, A dividend of 6s. 3d. per share will 
also be recommended to the meeting of the Consett 
Spanish Ore Company, Limited, to be held on the same 
day. The 39s. on the ordinary stock is among the highest 
the company has ever paid. It makes the total dividend 
for the financial year 50s. per share, which is certainly a 
splendid return on shares of 7/. 10s. paid. 

Coal and Coke.—Coal shows little change. The great 
demand for coke continues, especially for local consump- 
tion, and from 21s. 6d. upwards is named for average blast- 








fixed, 





furnace qualities delivered here. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Technical Education at Leeds.—In November last the 
Finance Committee of the Leeds Corporation appointed 
a sub-committee to obtain information as to the desira- 
bility of establishing and supporting a municipal tech- 
nical school out of a local taxation (customs and excise 
duties) grant. The sub-committee | ay visits to Man- 
chester, Salford, Birmingham, and Leicester, and in- 
spected the municipal technical schools and schools of 
art established by the municipalties of those places, as 
well as the schools in Leeds for the purpose of ob- 
taining practical information on the subject. In an 
exhaustive report the sub-committee recommend the 
establishment of a municipal technical school in Leeds 
and the question will come before the Corporation at 
their next meeting. 


The Proposed New Dock at Hull.—The Bill promoted 
by the North-Eastern Railway Company and the Hull 
and Barnsley Railway Company for the construction of a 
new dock at Hull has, after several days’ consideration, 

a select committee of the House of Commons. At 
the same time the committee caused to be inserted in the 
Bill power to the Hull Corporation to purchase the new 
dock whenever they may be so disposed. For several 
years attempts have been made to provide further dock 
accommodation at Hull, but owing to the rivalries of the 
two railway companies nothing was done, and a com- 
promise became inevitable if the increasing traffic of the 
port was to be dealt with. The construction for a deep. 
water dock at Hull cannot fail to be of immense value to 
traders in South and West Yorkshire generally, especially 
as the promoters of the new dock are precluded from 
charging higher rates than those now levied at the exist- 
ing dock. 

Tron and Steel.—A_ prominent fact in connection with 
the iron and steel trades is the dearness and scarcity of 
Swedish iron and steel. A well-known Sheffield steel 
manufacturer has returned this week from Sweden, 
having made no purchases on account of the very high 
prices demanded. He found that all the stocks of best 
Swedish material are very low; and the makers are well 
sold to French, German, and American manufacturers 
for some time ahead. For what appear to be sound 
reasons, he does not think quotations for Swedish iron 
and steel will return to what they were even a year ago. 
The demand is increasing, and the output is limited. 
The increased cost of iron, steel, copper, tin, and other 
material largely used in the Sheffield trades has resulted 
in the members of most of them advancing their prices 
for finished goods from 5 to 74 per cent. Even the larger 
sum will not, in many cases, cover the increased cost of 
production. 


Coal and Coke.—The coal market is still in a very 
9 state. Asa rule pits are working full time, and, 
with few exceptions, a ready market is found for all 
produced. At many factories stocktaking has been going 
on lately, and the consumption of fuel has been tempo- 
rarily affected. The same remark applies to steel coke ; 
_ wr and blast-furnace qualities there is a brisk 
emand, 








NOTES FROM THE SOUTH-WEST. 

The Electric Light at Bristol.—At its last meeting the 
electrical committee of the Bristol Town Council had 
again several applications for the supply of current, but 
deferred them for further consideration. It was repor 
that the Local Government Board had sanctioned a loan 
of 41,6502. for extension works, and that a proposed wiring 
company had been registered. This is a local company 
formed for the purpose of wiring the premises of con- 
sumers of the electric light on easy hire or hire-purchase 
terms. The arrangement is that the company shall do 
the work and look to the committee for payment, the 
committee charging the consumer 1d. per unit of elec- 
tricity consumed for the use of the installation. 


Avonmouth Dock.—A new granary at Avonmouth Dock 
now in course of construction by Mr. C. A. Hayes, of 
Bristol, is approaching completion ; and in consequence 
of the great demand for —_ 8 it is already found 
necessary to utilise some of the floors for the reception 
of cargo. The building will have a storage capacity of 
70,000 quarters, and will cost 65,0007. The granary is to 
be fitted with modern ~ovengee for handling grain, and 


will form a valuable addition to the equipment of the 
dock. 


Smelting in Barry.—Operations have been suspended 
in connection with the erection of smelting works on 
Sully Moors, near Barry New Dock, but the suspension is 
expected to be only of a temporary character. Some of 
the directors of the syndicate which is erecting the works 
are in favour of a considerably larger scheme than that 
originally decided upon, and it is expected that the work 
will be shortly resumed on a more extensive scale. 


Canada and Cardiff.—The line of steamships which 
Messrs. Thomas Dixon and Co., of Belfast, are running 
to Canada from Cardiff is proving a success. Five 
steamers, each loaded to its full capacity, have now 
reached Cardiff, and the produce has found a ready 
market. The latest arrival, the Lord Iveagh, made the 
—- in 10 days 23 hours from Montreal. The vessel 
anded at the Bute lairs on Friday 300 head of good Cana- 
dian cattle and 186 sheep, all in good condition. The 
remainder of the cargo was composed of wheat, maize, 
cheese, timber, and deals. 

South Wales Colliery Enterprise.—Considerable im- 
provements have been projected at the Ffaldan Collieries, 
one of them being the erection of eighty coke ovens. 








Half of these ovens have already been in use for several 
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hs, and an additional forty are now under construc- 
= Z syndicate has secured land for a pit at Cwnlai. 


ristol Tramuays.—The Bristol Tramways Company 
tak now one-third. of its authorised system worked by 
electricity, the mileage being as near as possible ten 
miles, while the whole system, when complete, will 
comprise as nearly as possible thirty miles of route. 
The capital expenditure on the complete installation, new 
extensions, reconstruction of old lines, new dépéts, and 
general equipment will be about 400,000/. 


Cardiff.—The steam coal trade has not shown much 
animation, but prices have remained without change, 
the best descriptions making 13s. to 13s, 6d. per ton, 
whilst secondary qualities have brought 12s. to 12s. 6d. 
per ton. The house coal trade has ruled quiet, both for 
shipment and inland delivery ; No. 3 Rhondda large has 
made 12s. 9d. to 13s. per ton. The demand for coke has 
been well maintained; foundry qualities have made 
94s. 6d. to 26s. per ton, and furnace ditto 21s. 6d. to 23s. 

r ton. Iron ore has continued firm; The best rubio 
nas brought 15s. 3d. to 15s. 6d. per ton. 

The Swansea Valley.—Orders for tin plates, which have 
risen 50 per cent. during the past twelve months, are fairly 
plentiful. Recent heavy bookings will indeed keep the 
mills going for some months, 








Tur HorsFaLt Destructor Company.—This company 
is offering 70,000 shares of 1/. each to the public, the 
capital being 100,0007 , of which the vendors take 20,0007. 
in cash, 30,0007. in fully-paid shares, and 10,000/. either in 
cash or shares. The directors are Messrs. Arthur Green- 
wood (Greenwood and Batley), John I. Thornycroft, P. A. 
Vyvyan Robinson (Taff Vale Railway), C. H. Denison, 
George Watson, and Major Morgan Lindsay. An article 
on the Horsfall system of destructors appeared in our 
issue of April 7, 1899, and an illustrated account of the 
Bradford installation in our issue of August 12, 1898. 





Water IN THE Mipianps.—On Tuesday, the 18th 
inst., 2 Lords Committee approved the Bill which had 
already received the sanction of the House of Commons, 
scr joint board consisting of representatives of 
Sheffield, Derby, Nottingham, and Leicester, and the 
Derbyshire County Council, for the pur of receiving 
and administering the waters of the Derwent and its 
tributaries. The Bill was allowed to proceed, subject to 
the allocation of 1,000,000 = per day to Nottingham- 
shire, out of 28,000,000 gallons per day previously appro- 
priated by Sheffield, Derby, Leicester, and Nottingham. 

ELECTRICAL REsISTANCES.—A new material for the 
manufacture of electrical resistances is now being shown by 
Messrs. Veritys, Ld., King-street, Covent Garden, on 
account of the Electric Resistance and Heating Co., Ld. 
This material is a mixture of plumbago and kaolin, the two 
substances being ground together and afterwards baked at 
ahigh temperature. The conductivity of the material can 
be varied during manufacture within wide limits, ascord- 
ing to the use for which it is intended. The use of this 
substance promises much economy and simplification in 
the construction of resistances, especially those for start- 
ing electric motors. A ring of it some 18 in. in diameter 
and 3 square inches in section serves for a motor of 5 
horse-power, and replaces a frame of wire spirals and a 
contact board which took up much more space. Pots and 
pans can be made of the material, and covered with por- 
celain glaze. The current from the mains can be sent 
through such vessels to heat the contents, thus furnishing 
an ideal method of electriccooking. Similarly, blocks can 
be made from it to put below dishes and pans. It looks 
as if there would be a considerable future for this ma- 
terial, which is being sold to a limited company, with a 
share capital of 120,000/., of which 85,000/. 1s offered for 
subscription between now and Tuesday next. 





CaTALOGuES.—We have received from Mr, W. 8S. 
Laycock, of Victoria-street, Sheffield, Broad - street 
Avenue, E.C., three copies of a catalogue containing 
illustrations and descriptions of the railway and steam- 
ship fittings he manufactures at his Victoria Works, 
Sheffield. The three books are in English, French, and 
German, respectively, and afford very fine examples of 
this class of work, the illustrations being-exceptionally 
good. Views of the various workshops and other depart- 
ments in the works are given, similar to those we pu 
lished some time ago in describing these works. The 
continuous platform buffer and automatic coupler which 
we recently illustrated, and the storage heating system, 
also fully described and illustrated in ENGINEERING, 
occupy the chief positions in the book, the carriage heat- 
ing system being quite exhaustively treated upon. The 
ingenious blind fitting, invented by Mr. Laycock, the 
torpedo ventilator, the window lift and draught excluder, 
arm rest, and other railway fittings made at these works, 
are also dealt with. save section of the book is de- 
voted to the illustration of the processes and machinery 
for preparing horse hair and weaving it into fabric, the 
loom invented by Mr. Laycock for this pur being in- 
cluded. We have already illustrated and described this 
loom, which is certainly one of the most ingenious pieces 
of mechanism even among textile machines.— Allegemeine 
Elektricitiits Gesellschaft, Berlin, have issued two beau- 
tiful albums Biving illustrations of the many electrical 
productions of the company, and as these include several 
representations of 
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of every application of electricity, the 
lendid records of the progress of electrical 
C ith these there comes from the Electrical 
ee ny, Limited, 122 and 124, Charing -road, 
ndon, W.C., a similar catalogue, full of details. This 
tter company is now affiliated with the Allgemeine 


b- | ballast in the stern, which has floated from the time the 
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THE receipts on the Manchester Ship Canal for the 
past six months are 123,759/., an increase of 18,328/. 

The Electrical Power Storage Company, Limited, in the 
year to May 31, 1899, made a net profit of 4532/. 183. 4d., 
and are paying a dividend of 5 per cent. 

The year’s profit of the Electric Construction Company. 
Limited, is 21,3937. 6s. 2d.;7 per cent. is being paid on 
preference and 6 per cent. on ordinary shares. 

The Great Central Railway Company’s new route from 
Marylebone terminus shortens the journey to Stratford- 
on-Avon by 18 miles, 


_ The members of the Institution of Civil Engineers now 
in Gibraltar, some 20 in number, had’ recently a suc- 
cessful dinner, with several illustrious guests. 


The Board of Trade have recently confirmed an order 


authorising the constructior of a light railway in the 
county of x between Corringham, Thames Haven, 
and Kynochtown. 


During the year ending June 30 last, there were built 
in the nited States 1429 merchant vessels of 320,876 
tons, which, with the exception of 1891 (1384 vessels of 
369,302 tons), is the largest production on record. 


Messrs. Armstrong, Whitworth, and Co., Newcastle- 
on-Tyne, have filed two suits against United States Naval 
Ordnance officers for an aggregate of 30,000 dols. damages 
for an alleged infringement of patent on trunnion bearings 
for heavy guns. 


The committee of the Royal Commission for the Paris 
Exhibition of 1900 have nominated the Automobile Club 
as the consulting body to act in co-operation with the 
Royal Commission in reference to the Automobile Section 
of the Paris Exhibition of 1900. 


It is interesting as to the cost of road-making in the 
Transvaal, that the ave cost of metalling (native 
labour) per square yard during 1898 was 3s. 54d. Roads 
made by white labour work out at 4s. 8d. per square yard. 
The minimum cost per square yard was 2s. 9d, and the 
maximum 5s. 8d. 


The British Fire Prevention Committee have wisely de- 
cided to publish detailed reports as to tests made of build- 
ing materials and various forms of construction. Those 
on partitions and on floors, both edited by Mr. Edwin 
O. Sachs, are before us, and should prove invaluable. 
They are only 1s. each, and can be had at the offices of 
the committee, 1, Waterloo-place, Pall Mall. 


The first coal mine in the Government Irkutsk has com- 
menced working, at a distance of some 130 miles west 
from the town of Tscheremkowo. The deposits were 
already examined at the instance of the central Siberian 
Railway as far back as 1894, and the report was favour- 
able. The quality is somewhat like that of Westphalian 
sam and they have been found suitable for locomotive 

uel, 


A gyroscopic device for measuring the oscillation of 
ships is made by Guzzi, Ravizza, an ilan. This 
oscillometer consists of a small electric motor mounted in 
gimbals like a ship’s compass with its armature running 
in a vertical position at a very high speed. As the ship 
rolls the armature maintains its original position, while 
the frame onpportiag the gimbal rings follows the motion 
of the ship. Suitable scales and pointers are provided. 


A great industrial council has been formed in Hungary 
in order to assist the Minister of Commerce in commer- 
cial and industrial matters, either by request or on their 
own initiative. The council — seventy members, 
which are ved elected by the Chambers of Industry and 
Commerce by the Ministers of Commerce, Finance, and 
Agriculture, in addition to which a limited number of 
officials are members of the council. The members are 
elected for a period of five years. 


The Nordischer Bergung Verein, of Hamburg, are 
being widely complimented’ on the manner in which they 
accomplished the salving of the Paris. Many theories 
were advanced as to the most effective method, but the 
German salvors — the principle of tilting. They 
first blasted away the rocks which pierced the bottom 
and acted as a pivot, and then put a great quantity of 


vessel stranded, and thus they caused the great — 
= off the rocky ledge into deep water at the hig 
tide. 

A correspondent in the Times points out the advantage 
of reducing second-class fares rather than of abolishin, 
the class altogether. This alternative we have long ad- 
vocated. He states that in 1895 thé Great Western and 
London and North-Western decided to reduce the rate 
from 14d. to 14d. per mile. Prior to this, from 1893-5, 
the Great Western had a decrease equal to 16 per cent. in 
two years, and the London and North-Western of 84 per 
cent. In 1895-7, upon_the decreased rate, the second- 
class receipts on the Great Western increased 82 per 
cent., and on the London and North-Western 224 per 
cent. The decrease did not affect the Scotch tratfic of 
the latter, hence the smaller increase. 


The Technical Committee on the Smoke Nuisance in 
Paris have made thorough tests of 110 different appli- 
ances for the prevention of smoke from boiler furnaces. 
The same boiler was used throughout, and the fuel was 
Anzin briquettes having 8.17 per cent. of ash and 17.84 
per cent. of volatile matter. The results of the tests 
were held to prove that with the ordinary grate and the 


to 
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of smoke did not necessarily lead to economy of fuel, the 
devices which were most successful in reducing the smoke 
not being the most economical. Nevertheless, the com- 
mittee concluded that the formation of dense smoke 
should be absolutely prohibited, as the trials demonstcated 
that many of the devices shown would prevent this. 


The amalgamation of Messrs. John Penn and Sons, 
Limited, with the Thames Iron Works and Shipbuilding 
Company, Limited, joins two firms whose histories form 
a fairly complete chronicle of the ne of steam navi- 
gation. The Thames Iron Wor ave built during 
recent years, or have yet in hand, 146,452 tons of ships for 
the British Admiralty, in addition to 183,722 tons for 
— Governments and owners. At the present time 
they have three British battleships under construction. 
Of the engines for naval vessels constructed by Messrs. 
Penn, it is unnecessary to say much, as our columns bear 
witness to their numbers and importance. A compara- 
tively recent list includes 377,900 horse-power. The first 
engines made by Mr. Jobn Penn at Greenwich were for 
the steamer Ipswich in 1825. In 1838 he began to make 
engines with oscillating cylinders, which were long in 
vogue. At present several sets of the largest size for 
battleships and cruisers are in hand. 


In a paper dealing with the decadence of the French 
merchant marine published in the Revue Scientifigue, M. 
Gabriel Fermé asserts that one unfavourable circum- 
stance with which this marine to contend has 
been the predilection of the authorities to distribute 
their favours to many different ports instead of concen- 
trating their efforts on the improvement of one or two. 
As a consequence, Havre is unable to accommodate liners 
of the largest size, and following this, the agreement of 
the Compagnie Transatlantique to build newer and more 
powerful ships, is contingent on the authorities carrying 
out substantial improvements at this port. He also objects 
to the regulation whereby no member of the Chamber of 
Deputies or of the Senate may be a shareholder in any 
of the subsidised lines, This clause was aimed at the 
—— of jobbery, but is stated to have worked very 

adly in preventing leading Frenchmen taking an active 
interest in the development of the great French steam- 
ship lines. 


The International Railway Congress is to be held next 
year at the Palace of Congresses of the Paris’ Exhibition 
about September 15, and among the reporters announced 
on the provisional programme are Mr. W. B. Worthing. 
ton, engineer of the Lancashire and Yorkshire Railway, 
on ‘‘ Points and Crossings” ; Mr. T. Hurry Riches, of the 
Taff Vale Railway, on ‘‘ Locomotives for Trains Run at 
Very High Speed”; Mr. J. A. F. Aspinall, of the Lanca- 
shire and Yorkshire Railway, on the ‘‘ Purification of the 
Feed Water of Locomotives and Use of Disincrustants ” ; 
Mr. C. J. Owens, of the London and South-Western 
Railway, on ‘‘ Economical Size of Goods Trucks or Capa- 
city of Freight Cars”; Mr. Charles Jesper, of the North- 
Eastern Railway, on the ‘‘ Handling and Conveyance of 
Broken Loads”; Mr. I. Ireland, of the Great Northern 
Railway, on “The Use of the Telephone”; Mr. T. Wad- 
dington, of the North-Eastern Railway, on ‘‘ Accounts” ; 
Mr. ——— 8S. Gibb, of the North-Eastern Railway, on 
‘* The Technical Education of ee Appoint- 
ment and Promotion”; Mr. Joseph Tatlow, of the Mid- 
land Great Western Railway of Ireland, on ‘‘ The Means 
of Developing Light Railways”; Mr. Walter Gardner, 
of the Great Eastern Railway, on ‘‘The Conveyance of 
Farm Produce to Stations on the Main Railways” ; Mr. 
I. Holden, of the Great Eastern Railway, on ‘‘The Use 
of Liquid Fuel in Locomotives” ; Mr. A. Aslett, of the 
Furness Railway, on ‘‘ International — ‘ares” ; 
Mr. H. G. Drury, of the Great Eastern. Railway, on 
‘*The Working of Suburban Passenger Traffic.” 


The annual report on Indian Railways just issued states 
that the total length of lines opened to traffic on March 31 
last was 22,491 miles, besides which there were 3568 miles 
under construction, making a grand total of 26,059 miles. 
Between March 31, 1898, and the same date of 1899, 1340 
miles of new line were opened for traffic. The total 
capital outlay on open lines now amounts to 268 crores of 
rupees, and their earnings are calculated to represent a 
return of 5.37 per cent. on this sum. The total number 
of passengers carried on all the railways ot India during 
the year was over 1524 millions, an increase of 1,320,060 
persons, and yet the receipts of passenger traffic show a 
falling off of more than 3 lakhs of rupees. In the goods 
traffic department, which includes live stock, the total 
tonnage moved came to 36,350,900 tons—an increase of 
over 23 million tons on the business of the preceding year. 
It is interesting to know that the average distance 
travelled by a railway nger is 40.68 miles on the 
standard gauge lines, and 36.80 miles on the metre gauge. 
On the other hand, the average number of passengers 
carried in a train is greater on the metre than on the 
standard gauge railways, amounting to 210 in the case of 
the former as against 185 in the latter. The cost cf 
carrying the average passenger one mile was, on the East 
Indian Railway, where it comes out lowest, 0.70 pies, 
and the average return for the service was 2.7 pies. The 
distance over which a ton of goods travels is cn the 
average 181 miles by the standard gauge railways ard 
125 miles on the metre gauge. There were 249 reportable 
accidents on the railway system of India during the year, 
most of which were trifling in character. 





LiveRPOoL SELF-PROPELLED TRAFFIC ASSOCIATION.— 
The trials of motor vehicles for heavy traffic will com- 
mence at Liverpool on July 28 and 29, with the judges’ 
observations ; to be followed on July 31.by hill climbing 





most careful stoking smoke could not be prevented with 





concern, and every kind of work can be undertaken. 


the fuel used. It was further shown that the prevention 


and manceuvring tests; and on August 1 and 2 by dis- 
tance runs, é- 
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THE ERECTION OF THE ALEXANDER III. BRIDGE, PARIS. 
MESSRS. SCHNEIDER AND CO., CREUSOT, CONTRACTORS, 
(For Description, see Page 72.) 
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NOTICES OF MEETINGS. 


Tue INSTITUTION OF MECIIANICAL ENGINEERS.—The summer meet- 
ing will be held in Plymouth, and will commence on Tuesday, 
July 25. The following papers have been offered for readiog and 
discussion, and will be read as time permits, not necessarily in 
the order here given: ‘‘ The South Devon Atmospheric Railway, 
preceded by certain remarke on the Transmission of Energy by a 
pay rarefied atmosphere,” by Sir Frederick Bramwell, Bart., 

.C.L., LL.D., F.R.S, ‘‘ The Launching of a Battleship,” by Mr. 
H.R. Champness, Chief Constructor, Devonport Dockyard. ‘* Rail- 
way Viaducts in Cornwall, Old and New,” by Mr. T. H. Gibbons, 
Divisional Engineer, Great Western Railway, Plymouth. ‘‘ The 
Mechanical Appliances Employed in the Construction of the Key- 
ham Dockyard Extension Works,” by Mr. Whately Eliot, Admi- 
ralty Superintending Civil Engineer, Keyham Extension Works. 
‘*The Machinery of H.M.S. Proserpine and H.M.S. Psyche, as 
illustrative of the work done at Keyham, particularly with refer- 
ence to the practical training of Engineer Students,” by Mr. 
Robert Mayston, R.N., Chief Engineer, Devonport Dockyard. 
“ Outlet Valves at the Burrato. Reservoir of the Plymouth Water 
Works,” by Mr. Edward Sandeman, Borough Water Engineer. 
‘* Refuse Disposal and the results obtained from six months’ work- 
ing of the Refuse Destructor at Torquay,” by Mr. Henry A 
Garrett, Borough Engineer and Surveyor. ‘‘ The [ncrustatioa of 
Pipes at Torquay Water Works,” by Mr. William Ingham, Mem- 
ber, Borough Water Engineer. The following is the order cf 
proceedings: Tuesday, July 25, at 10 a.m., Reception in the 
Guildhall by the Mayor of Plymouth, the Mayor of Devonport, 
and by the Chairman of the Stonehouse Urban District Authority, 
followed by reading and discussion of papers. In the afternoon 
there will be a visit by steamer to Her Majesty’s Dockyard, Devon- 
port, and ai 4 p.m. the presentation of the Freedom of the 
Borough of Devonport to the President of the Institution in the 
Public Hall, Devonport. The Institution Dinner will take place 
in the evening.—Wednesday, July 26, at 10 a.m., reading and 
discussion of papers, followed by a drive to Keyham Extension 
Works, Keyham Dockyard, and the Royal Naval Engineering 
College, returning vid Great Western Railway viaducts.—Thurs- 
day, July 27, alternative excursions to Princetown and the Ply- 
mouth Water Works, to Tavistock and Devon Great Consols 
Mines, to Cotehele Grounds and Old Dining Hall, to Calstock by 
River Tamar.—Friday, July 28, visit to the Gunnery School of 
H.M.S. Cambridge, and to the Torpedo School of H.M.S. Defiance. 

Tux INSTITUTION OF JUNIOR ENGINBERS.—July 27, at 3 ong 
Visit to Messrs. Edward Cook’s East London Soap Works, Bow. 
Train leaves Fenchurch-street at 2.37 p.m. 
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THE ENGINE-ROOM STAFF. 

WE have on many occasions, and for years past, 
dealt with the subject of the naval engineer's 
duties, and the position he occupies in the service, 
our articles pointing out the manner in which pre- 
sent arrangements are detrimental to the efficiency 
of the Navy. The correspondence that has at times 
taken place in these columns has been a pretty 
sure indication that there will be strong opposition 
to any efforts that may be made to put engineer 
officers in the position they have a right to demand, 
and which it is for the good of the country they 
should occupy. Under these circumstances it is 
satisfactory to know that some, at any rate, of the 
most able of the executive officers of the Navy look 
with favour upon efforts that have been made of 
late to improve the status of the naval engineer 
officer. All efforts that have been made, however, 
ostensibly to advance the interests of a part of the 
engine-room staff, have not, we are afraid, been 
quite so disinterested as might at first sight appear. 
We refer to the advocacy of claims made on 
behalf of the engine-room artificers. We may at 
once say, to prevent misconception, that the 
engine-room artificers of the Navy have undoubted 
grievances, and the demand for redress they make 
is well founded ; indeed, they have proved very 
patient under the wrongs they so long have suffered. 
These wrongs have now been ventilated, and their 
redress urged in quite an unexpected manner by 
those who would hardly take a very active interest 
in the matter, were it not that there are ‘‘ ulterior 
motives.” The fact is, it is becoming more and 
more apparent every day thaf engineering—con- 
siderirg the term in its widest sense—is the ruling 








factor in naval life. Everything is done by 
machinery. But there are those who strongly 
object to officers holding the highest positions in 
the service being engineers. The objectors may 
divided roughly into two classes, the older and 
the younger. The older are represented by 
admirals and by certain other persons of an 
unreasonably conservative habit of mind. To the 
British admiral who has grown—or is growing 
—grey in the service it is quite a shock to his sense 
of decency to think an engineer officer should hold 
any exalted position. The other branch is com- 
posed chiefly of a certain class of young executive 
officers, who are supported in their opinions by 
their parents and friends. These young gentlemen 
are full of zeal for the service ; but we are afraid 
the service in this case means their own class, and 
that class does not include the engineer officer. 
They are quite prepared to sacrifice their lives if 
need be, and to do many other things that they 
would naturally rather leave undone. That is part 
of the contract which they will loyally carry out as 
their fathers did before them. But it is no part of 
the contract that they should keep watch in an 
engine-room, and they would draw the line very 
firmly were they asked to undertake what they 
would look on as the duties of stokers or greasers. 
Still the engineers are pressing forward in spite 
of the disabilities under which theylabour. What is 
to be done to prevent them overshadowing the execu- 
tive branch? One suggestion that has been made 
is that the executive officers should have a partial 
engineering training, and that the engine-room 
artificers should carry out the actual duties of 
looking after the machinery, as, it is said, they do 
now. How pernicious this course would be, it is 
quite needless to point out to engineers, but it 
has a speciousness about it to those unacquainted 
with mechanical problems wherein lies its greatest 
danger. The engine-room artificers, assisted by 
the lower ratings, do the actual manual work it is 
said. If there is a cylinder cover to take off, a 
valve to be ground in, or a tube to be expanded, 
it is not the engineer who performs the operation, 
therefore it is not necessary that the engineer should 
possess the handicraftsman’s manual skill. Under 
these circumstances, it is argued, it would be sufli- 
cient for the officer who has the direction of the work 
to possess simply a scientific or theoretical know- 
ledge of engineering, and this could be gained during 
a short course at college ; in fact, executive officers 
are already examined in steam. We are not aware 
to what extent this suggestion is entertained by 
officers in the Navy, but we should think by very 
few. In the first place it is quite opposed in prin- 
ciple to the whole training and tradition of naval 
officers, who certainly have never yet shirked the 
work needful to qualify them for positions they 
may be called upon to occupy, however unpleasant 
the work may be. An officer undertaking to direct 
engineering operations, who had never done and 
could not do the work himself, would certainly 
not command the respect of his men, for they 
would look upon him as their inferior in a 
very essential respect. It may also be pointed 
out that engineers in the Navy by no means 
occupy their time in looking on. In the pre- 
sent day of short engine-room complements, and a 
constant succession of new and untrained men, 
they have to turn to very often and do the work 
themselves. In any case the whole proposal is 
absolutely rotten. If carried out it would lead to 
an incompetent personnel of the Navy, and our 
naval officers would lose just those qualities which 
have up to now enabled them to lead their men 
anywhere afloat or ashore. Happily there is little 
chance of such a measure being introduced, but it 
is worth noting as showing as to what lengths some 
will go in order to preserve class privileges. If the 
executive officer wishes to maintain his dignity and 
importance on board ship, and at the same time to 
become an engineer, he must face the engineering 
training with its unpleasant accessories of smoke, 
ashes, and grease; in short, the broad distinction be- 
tween the executive and engineering branches will 
have to disappear as it has already done in America. 
Having said so much, we may turn to the griev- 
ances of the engine-room artifiers. These men, as our 
readers are aware, are skilled mechanics or trained 
men in some craft who are entered in the Navy 
at an early age, generally soon after they are out 
of their time. Up to recently they could not rise 
above the rating of chief petty officer, but last year 
provision was made to give fifty of them the rank 
of warrant cflicer. This was certainly a step in the 
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right direction—a tardy instalment of justice. The 
engine-room artificers, as a rule, are men of a 
superior class, and are, at least, the equals in 
social position and education of the warrant officers 
of the Navy ; in fact, the duties they have to fulfil 
necessitate the possession of superior intelligence 
and character. It is true that the poor reward 
offered them in the naval service, and the great 
demand for skilled mechanics of late, has led to 
considerable relaxation of the strictness formerly 
observed in regulating admission ; but that is one 
of the chief arguments in favour of improving the 
prospects of the class. It would seem _ that 
In place of a few artificers being selected 
for warrant rank as a_ special favour, that 
every engine-room artificer should have the sure 
prospect of reaching the position if he is considered 
fit to retain his position in the Navy. The question 
opens up the larger one of engineer officers having 
control of their men, upon which we have recently 
dwelt, but that is a matter which we need not 
pursue further at present, beyond saying that the 
artificer, under the engineer, should be able to direct, 
and to give orders to those working on a job he 
directs. Of course, this is the case now when all 
work harmoniously together; but, nevertheless, 
the artificer is apt to be reminded that he is only a 
petty officer, and lacks authority in virtue of his 
position. He has not the power of a leading hand 
or a foreman in an engineering works ashore. 

After twenty-two years’ service, the engine-room 
artificer is entitled to a pension of 3s. a day, pro- 
vided that he has a clean record, and no “‘ service 
crime ” has been marked against him. It is pointed 
out that no distinction is made between the first- 
class petty officer’s pension, and that of an engine- 
room artificer who is classed as chief petty officer, 
a circumstance which is very naturally resented. 
What the artificers ask is ‘‘that for every year 
served after the first period of service has been 
completed, an additional $d. per diem be granted 
for each year served until the time expires for 
pension.” This would mean an addition of about 
3s. a week to the pension of this class of artificer. 
The engine-room artificers also take exception to 
their bathing and messing accommodation, the 
former a very essential feature for men engaged in 
such duties as those of the artificers. They ask 
for ‘ta roomy, well-ventilated mess-berth, with 
reasonable privacy,” as well as ‘‘a clean well-fur- 
nished bath-room, completely isolated from the 
subordinate ranks in the department.” These do 
not seem extravagant demands, and would, doubt- 
less, have been conceded years ago had the artificers 
not belonged to the unrecognised and unrepresented 
engineering branch. The paper from which we 
have quoted gives a pertinent hint in saying, 
in respect to the messing and bathing accom- 
modation, that ‘‘the amount of local irritation 
caused through the palpable shortcomings of these 
two offices reacts in a greater measure than is 
allowed for when recruiting operations are being 
carried out for this particular branch of Her 
Majesty’s Navy.” 

The last consideration is one that should not be 
forgotten. There has, as we have intimated, been 
some difficulty lately in getting suitable recruits 
for engine-room artificers. The trades union offi- 
cials have had a good deal to say in the matter 
at times, and their influence, which is considerable, 
has often been adverse to the obtaining of recruits. 
Efforts have been made to substitute for engine- 
room artificers men who have not been properly 
trained as craftsmen, but happily the scheme does 
not appear to have been followed up to the extent 
that was at one time threatened. To supersede the 
mechanic by a half-trained man would be as danger- 
ous a policy in its way as substituting imperfectly 
trained executive officers for competent engineers. 








AMERICAN TRADE. 

THE aggressive competition of the United States 
in relation to foreign markets, which has been 
rather a marked feature of the past few months, 
lends special interest to the figures of the country’s 
trade during the fiscal year ended on the 30th ult. 
The complete returns are not yet available, but the 
totals cabled over from New York a day or two 
ago afford a sufficient basis for a comparison of the 
twelve months with its predecessors, and permit of 
consideration of the question of the balance of 
trade for the year, which is attracting a great deal 
of attention on the other side of the Atlantic, 


For the twelve months the value of the total trade 
of the United States, exclusive of gold and silver 
movements, reached 1,922,508,000 dols., a record 
total, which compares with 1,847,364,712 dols. for 
the prec2ding year, and with a previous best of 
1,857,680,610 dols. for 1891-2. Imports account 
for 697,049,000 dols., an increase of 81,000,000 
dols. on the year, but below the aggregate of any 
previous period—with the exception of 1894, when 
purchases were restricted in view of the coming 
into operation of the Wilson tariff—for more than 
a decade last ; and exports for 1,225,459,000 dols., 
being nearly 6,000,000 dols. below 1897-8, but 
very much in excess of any preceding twelve 
months. Considered broadly, the year must be 
allowed to have been a highly satisfactory one. 
The increased receipts of merchandise from abroad 
are naturally a source of gratification to us, 
be@ause of our large stake in the import trade 
of the country; while the good Republican, 
who likes to see foreign goods excluded from 
American soil, has the satisfaction of reflecting 
that the figure represented under this head is mate- 
rially below the average of the previous ten years. 

Moreover, it is to be remembered that in the 
second half of the year 1897-8 imports were inter- 
fered with by the war and the uncertainty preced- 
ing the war, and that the grand total for the year 
was on that account below the normal. On the 
other hand, the war and the speculative deals of 
the Mr. Leiter, junior, of Chicago, led to an enor- 
mous increase in prices of grain and incidentally 
of other agricultural products, and it was because 
of this advance that the export total to June of 
last year reached 1,231,311,868 dols., as compared 
with 1,050,993,556 dols. in 1896-7. Wheat prices 
have now declined, and other grains have also 
fallen in nearly the same proportion. Having re- 
gard, therefore, to the large percentage of American 
export trade represented by food grains, the net 
increase of less than 6,000,000 dols. on the twelve 
months is easily accounted for. It shows, in fact, 
that a very material increase must have occurred in 
other directions to compensate for the very con- 
siderable decrease in agricultural products. Details 
to May show that in the eleven months the per- 
centage value of agricultural exports dropped from 
71.17 to 65.86, while that of manufactured goods 
advanced from 23.42 to 27.66. It isin this last item, 
and especially that portion of it which represents 
iron and steel shipments, that our particular in- 
terest lies. Exports of agricultural products are 
largely dependent upon climatic conditions, not 
only in the United States, of course, but in other 
countries as well. It may happen that the sun and 
rain favour America in some seasons to an unusual 
degree, while these blessings of Nature are not 
vouchsafed in a similar degree to the farmers of 
foreign countries. This was the case last year. 
The practical monopoly which America possesses 
of the cotton trade, and the reasonable constancy 
of the crop, make exports of this staple much 
more regular year after year than is the case 
with the foreign trade in grain; but with manu- 
factures a trade once established should be followed 
by an almost constant demand, and, as the returns 
show, this is what has happened. We gave sta- 
tistics some little time ago bearing upon the pro- 
gress made year by year by American manufactured 
goods of all sorts in foreign markets. The follow- 
ing Table will supplement these statistics in a 
useful manner: they refer to the calendar year 
1898 and furnish a comparison with the previous 
calendar year : 





1897. | _ 

















— 1898. | 

dols. | dols. | per cent. 
Breadstuffs 317,879,746, 252,526,319) 25.8 Inc. 
Cotton .. 232,768,204; 212,745,576) 9.4 ,, 
Provisions ..  .. 174,978,013) 146,951,298 100 i. 
Iron and manufactures 82,774,958) 62,737,250) 31.9 ,, 
Oils, mineral .. “ 53,423,749) 60,007,425; 11.0 Dec. 
Animals... ‘as oe -.' 41,403,768) 47,298,937) 12.4 ,, 
Lumber and manufactures... 38,966,992) 40,282,129) 3.2 ., 
Copper and manufactures .. 34,789,808) 31,586,52 | 10.1 Inc. 
To © unmanufactured .. 23,796,869; 22,790,150) 4.4 ,, 
Leather and manufactures.. 21,926,822} 19,226,668) 14.0 ,, 
Cotton goods .. ee .. 19,694,480) 18,518,935) aS .. 
In chief products... 812,630,525) 711,760,964| 14.2 ,, 
Other classes above .. 229,662,884 | 202,910,047) ws 
All others 189,271,414) 165,163,285) 14.6 ,, 


+e 1,233, 561,828 1,07 9,834,206) 14.2 








Total dom. exports 


It will be seen that the most noteworthy gain 
was in iron and steel and manufactures thereof. 
The details for the fiscal year, when they come to 





and is not without concern for us on this side. 


be published, should afford an even better show- 





ing for this class of commodities than the last 
calendar year, simply by virtue of the excep- 
tional shipments of the past few months. The 
complete figures for the 10 months to April 30 
give the value of manufactures as 275,978,300 dols., 
against 234,737,000 dols. for the same 10 months 
of 1897-8, being an increase of 17 per cent. to 
offset a decrease of nearly 6 per cent. in products 
of agriculture. Among manufactures, the most 
marked improvement is in iron and steel good., 
which rank for 76,251,736 dols. for the 10 months 
as compared with 56,264,165 dols. for 1897-8, 
46,565,116 dols. for 1896-7, and 33,365,674 dols. 
for 1895-6. In other words, this class of exports 
for the 10 months shows an increase of 35 per cent. 
on the previous year, and as the foreign shipments 
in May and June were probably on a higher rather 
than on a lower scale as compared with the same 
months of last year, we are quite safe in saying 
that for the whole 12 months they will at least 
maintain this 35 per cent. showing down to April. 
One of the principal factors in this case is price. 
If for any reason prices in the United States are ad- 
vanced more rapidly than prices in other parts of the 
world, the country runs a serious risk of losing trade 
after it has once seiniani possession of it. There is 
a present chance of this kind, the seriousness of 
which there are no means of definitely determining. 
That within the last six months there have been 
great augmentations in price, particularly in those 
raw materials which form the basis of manufacture, 
is obvious. That these advances have been paral- 
leled by similar increases in price in foreign coun- 
tries is somewhat doubtful, and it is significant 
that we find the saner sort of American economists 
denying that they have. There has been a gradual 
appreciation in values in Europe as well as in the 
United States, but the best opinion appears to be 
that the latter has gone forward in this respect at a 
much more rapid rate than its trade rivals. A 
correction to this excess will shortly be found, for 
the reason that in certain lines of industry the out- 
put so far exceeds the domestic demand that aforeign 
market must be found, or else materials produced 
for sale will pile up on the hands of manufac- 
turers. But in view of these violent jumps upward 
in American market values, it is by no means un- 
likely that during the next six months what is 
really a growing export trade in American manu- 
factured goods may receive a setback. This shou!d 
be kept in mind. A consideration of the import 
side is also not without its consolations for Europe. 
The takings of free and dutiable goods for the 
eleven months to May exceeded those of 1897-8 by 
70,605,326 dols. Of this, only a small proportion, or 
5,836,689 dols., was of free goods. The remainder 
consisted entirely of articles of food, articles in a 
partly manufactured condition, articles manufac- 
tured and ready for consumption, and articles of 
voluntary use and luxury—things which, as the 
New York Times puts it, ‘‘ the copper-bottomed 
and fastened Protectionist teaches his Member 
of Congress to insist that patriotic Americans 
ought to get along without.” But the unpa- 
triotic consumers of luxuries were willing to pay 
for them, not only their cost abroad but the 
added cost involved in the contribution to the 
Treasury of 188,060,904 dols. in Dingley taxes, 
or 52,797,039 dols. more than was paid in duties 
on like imports during the preceding eleven months. 
The Dingley tariff is generally allowed by all but 
the ‘‘copper-bottomed ” sort to have failed miser- 
ably of its author’s intentions, In the fiscal year 
it produced 206,507,812 dols., or a round 53,000,000 
dols. less than it should have produced in that year 
according to the calculation of the deceased gentle- 
man who has given his name to it. The war made 
a difference, unquestionably, but the reduced im- 
ports consequent upon the war have been more 
than compensated for by the activity of the past 
spring. 
One of the most interesting points suggested by 
the figures of the year’s grand results is the trade 
balance. For the twelve months, as we have seen, 
there was an excess of exports over imports 
amounting to 528,410,000 dols., equivalent to, ray, 
105,000,000l. sterling. By reason of America’s 
predominating position in regard to articles of food, 
cotton, and oil, there is in most years a trade 
balance due to it, and as a result we see a steady 
flow of gold in discharge of such part of this in- 
debtedness as is not wiped out by American visitors 
to Europe and in a number of other incidental 
ways. But for several months past the imports of 





gold have been on a very small scale, and at the 
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beginning of June there actually began a flow of 
gold out of the country. The American citizen 
failed to understand the phenomenon. He had 
been talking of the enormous sums that were 
shortly to begin moving towards his native land 
from the peoples whom he supplied with com- 
modities, agricultural and manufactured, and were to 
give another lease to prosperity by releasing capital 
for industrial expansion. He invented a hundred 
ingenious but unconvincing theories to account for 
the outflow, but resolutely declined to look the real 
explanation squarelyin theface. The truth is thatthe 
balance is practically wiped out by the money 
due from America to European sellers of American 
securities. The industrial activity led to specula- 
tive activity, and that again to a very considerable 
rise in the prices of American railroad and other 
stocks. It was fondly hoped that Europe would 
lend a hand to keep this movement brisk, but 
Europe has done quite the reverse. It learned 
some time ago by very sad experience that the 
proper time to sell Americans is when they are 
high, and the proper time to buy them when they 
are low. They have been high, and, consequently, 
there has been selling, and on such a scale that 
probably less than 10 per cent. of the American 
securities held here a year ago still remain in 
European hands. Periods of inflation have a way 
of being succeeded rapidly on the other side by 
periods of depression. The present may be an ex- 
ception or it may not. We are not directly con- 
cerned with that, but with the trade balance, and 
the trade balance has been wiped out and money 
brought back to Europe, where it is being employed 
for the furtherance of European enterprises. 








AUTOMOBILE EXHIBITION AT PARIS 
Tue second Exhibition of automobiles held under 
the auspices of the Automobile Club of France, has 
recently closed its doors, or rather struck its tents 
(July 9), and one more milestone, marking a stage 
in the evolution of the automobile, has been passed. 
France still holds the long lead which she has held 
from the beginning in automobile construction. 
No one visiting this Exhibition could doubt this 
for an instant, as irespective of statistics, exhibits 
of a non-French origin were almost, if not quite, 
conspicuous by their absence. France has un- 
doubtedly made the manufacture of the automobile, 
from the heavyweights down to the motor cycle, 
most thoroughly her own. Light or nine years ago 
she could boast of some dozen factories where auto- 
mobiles of an early type were manufactured. At 
that time it is doubtful whether any other nation 
possessed such a factory. Now France possesses 
over 600 factories manufacturing automobiles and 
their accessories, and has over 5506 auto-carriages, 
and some 10,000 motor cycles. England has some 
110 factories, Germany some 80, the United States 
60, Belgium 55, Switzerland 25, and the rest of 
Europe some 30 factories of this character, with 
a corresponding number of autocars in use, half of 
which are in Belgium. How important this industry 
is to France may be gathered from the above figures, 
and she certainly thoroughly deserves her pre- 
eminence in this particular line of manufacture. 
In the heavier classes, I. and IV. (automobile car- 
riages of all kinds, motor cycles, and mechanical 
traction and carriage-building for automobiles), no 
less than 180 manufacturers and manufacturing 
companies, chiefly the latter, exhibited, out of 
which not more than 3 per cent. were of non-French 
origin. Class II., motors and accumulators, was 
also very numerous, but as was the case with 
Class V. (tyres for automobile carriage wheels and 
for motor cycles) was not by any means as exclu- 
sively French. Germany, Belgium, and the United 
States were well represented in materials for the 
construction of, and tools for manufacturing, automo- 
biles, to which one large Cross Marquee was dedi- 
cated. Class VI. (fittings and accessories) did not 
appear to be nearly so well represented, probably 
because makers displayed them satisfactorily under 
other more important classes. A small, though 
interesting, section was occupied by an historical 
collection, in which a model to one-fifth scale of 
Cugnot’s steam lorry (1770) was conspicuous with 
its quaint copper-pot boiler. Arthur H. Bateman’s 
steam tricycle (1881) was contributed by Sir David 
Salomons. Here are also the Daimler motor No. 1 
(1883), the Daimler steam tricycle (1885), and De 
Dion and Boutons’ first motor and their steam 
carriage, of the same year, the wagonette the last 
makers built in 1886, and their first motor tricycle 








of 1895, this last furnishing an object-lesson of 
the great progress achieved in the details even 
within the last four years. 

To the Automobile Club is chiefly due the pro- 
gress made in manufacture of automobiles in 
France. The system of exhibitions, competitions, 
and races established by them has admirably 
fostered the popular taste, and established the pro- 
duction of the matériel as a great national industry. 
There can be no question that had not automobilism 
presented in an ideal manner the side of ‘‘ sport” 
in the French sense, to those who first took it up, 
it would not have held its present position in 
France to-day. Mechanical traction for ‘‘ heavy 
weights” is encouraged by an annual competition in 
that class ; electrical traction for town purposes (to 
which field it has so far been chiefly relegated by a 
cab competition and a separate competition for 
accumulators) has been added this year. The 
improvement in petroleum motors is provided for 
by racing contests, on the obvious grounds that in- 
creased speed is equivalent to decreased weight 
per horse-power developed, that is, to improved 
design and improved manufacture of details and 
their adaptation to vehicles. 

This second exhibition under the auspices of the 
club is another of their ways of fostering the de- 
velopment and improvement of automobile manu- 
facture in France, and the results are altogether so 
encouraging that there is little doubt that it will 
be a yearly fixture. The space occupied by the 
marquees was, at least, one fifth larger than last 
year, and extended from the Place de la Concorde 
along the Tuilleries frontage of the Rue de Rivoli, 
right up to the Orangerie and back as far as the 
octagonal pond—an area of some 250,000 square 
feet. 

Five years ago, when automobiles, after the 
Rouen race, made a triumphal entry into the manu- 
facturing arena, the field was held by petroleum 
and steam, but now electricity as a motive power has 
been definitely added to the list, and has come to 
stay ;. the last Rouen trials, of this year, have defi- 
nitely settled its range of action which has now 
been conclusively shown to extend far beyond town 
limits. The day after the Paris-Bordeaux-Paris 
race, Mr. Marcel Duprez, the well-known scientist, 
and honorary president of the Automobile Club, at 
the memorial banquet, drank to 80 kilometres (50 
miles) an hour on ordinary roads, and there is 
no doubt this speed will be shortly attained with a 
fair margin of safety. The past exhibition of brake 
appliances has amply demonstrated that the limiting 
conditions of safe speeds, as laid down by the Auto- 
mobile Club, can be made to approach very closely 
to the foregoing velocity. The ‘imiting conditions 
are so well stated that it is worth while quoting the 
rulé in question: ‘‘ Whatever may be the speed of 
travel, drivers must always remain masters of their 
carriage, i.e., assured under all circumstances of 
being able to stop within the limits of free 
road they see before them.” If you can stop 
before actually touching a possible obstacle, you 
are always safe, whatever your speed; while 
if you cannot, all speeds, however slow, are 
dangerous. It goes without saying automo- 
biles at high speeds require a special type of 
men as drivers, with special training, but no one 
who has seen this type of carriage threading its 
way through the crowded Parisian thoroughfares 
at speeds usually far exceeding the regulation 12 
kilometres (74 miles) an hour, can doubt that the 
required type has rapidly been evolved in France, 
while accidents have been reduced to a minimum. 

The first attempt to construct an automobile on 
— lines, i.e., worked with comparatively 

igh-pressure steam, was due to R. Trevithick 
(1802), but Watt’s predilection for low pressures 
carrying popular opinion with it, turned a most 
promising experiment into a failure, and postponed 
progress in this direction till 1825. From this 
time till 1836 England was facile princeps in me- 
chanical traction on ordinary roads, and, had not 
the railway interests been sufficiently powerful to 
crush this competition by promoting legislation 
imposing ridiculous conditions of speed, &c., which 
subsisted till 1896, England would have un- 
doubtedly developed and perfected automobiles 
some fifty years before France did so. The latter 
country took them up, and that in a very tentative 
and loitering way, till the last fifteen years, when 
legislation obliged English engineers to drop them. 

The French have had to pay directly for their 
railways vast sums in subsidies (over 10,000,000/., 
per annum), but they have, on the other hand, 








preserved: a free hand with their canals and their 
ordinary roads, the first of which has insured them 
reasonable rates for the transport of merchandise 
for years, and the second of which will do the same 
for passengers in the immediate future ; while we, 
who have been exempt from direct payment for our 
railways, have indirectly been mulcted in for greater 
sums, through the control of our canals and roads 
by the railway monopolies, which have rendered 
cheap transport of merchandise practically impos- 
sible. 

The past Exhibition has prominently emphasised 
several distinct tendencies in the evolution of the 
automobile which are worthy of notice. The first 
is a preference rapidly acquiring coherence for 
electric motors as a substitute for both petroleum 
and steam—the second is the substitution of the 
voiturette or voiturelle, equivalent to the old pony 
carriage and pony dog cart, for the motor cycle and 
its latest accompanyment of two-wheel trailing car- 
riage. The third is the use of electrical accumulators 
asa reserve and supplementary source of additional 
power for exceptional circumstances with petroleum 
motors. The fourth is the replacement of hind- 
wheel driving by front-wheel driving with the pos- 
sible utilisation and adaptation of the ordinary 
horse carriage to motor traction or propulsion. 
This latter tendency seems likely to take with the 
public, as the adoption of mechanical propulsion 
does not any longer necessarily involve the discard- 
ing of the old horse carriage, but only its compara- 
tively inexpensive remodelling. It is thought by 
some that this is likely to turn out as important an 
innovation in automobile propulsion as driving by 
the hind wheel has turned out in cycle propulsion. 
The Prince d’Aranberg has led the fashion in this 
direction with his open electrically driven landau, 
of which the motor and accumulators are entirely 
hidden beneath the driver’s box and underneath the 
seats, the only visible portion being a dust-tight 
case fixed on the front axle, containing the bevel 
gearing by which it is driven (see accompanying 
illustration), the principle being that the bevel gear- 
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ing is kept in a constant position independent of 
the side springs by the axis of the horizontal pinion 
being held by a crossbar supported from the axle 
by sleeves, and being provided with a universal 
joint and a telescopic head. Unequal movement 
in the two wheels is provided for by differential 
gearing. This device is a patent of C. Doré and 
Co., who have sold the application to electric pro- 
pulsion to the Compagnie Frangaise des Voitures 
Electromobiles, and specially for cabs to the Anglo- 
American Bank (Fiacre Auto Doré), reserving to 
themselves all applications to steam and petroleum 
traction, &c. 

Messrs. Anicot et Péneau, and Messrs. H. Brulé 
and Co. (the Pousard-Ansaloni patents), both of 
them exhibited interesting examples of this prin- 
ciple as specially adapted to ordinary horse car- 
riages. In the former case, the motor and all 
accessories, oil and water tanks, or accumulators, 
are mounted on a frame supported by two wheels 
of the size of ordinary front wheels; the pivoting 
plates are placed below the springs, which are of 
the ordinary transverse type, and these are fastened 
in the ordinary way under coachman’s box. This 
frame and wheels is simply substituted for the 
ordinary front wheels and frame, and a bar is fitted 
between the two axles, and the horse carriage is 
turned into an automobile with speed limited solely 
by the power of the motor and the strength of the 
old hind wheels and axles, which for high speeds 
have necessarily to be changed also. The Pousard- 
Ansaloni avant-train (front hauler), differs from the 
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above chiefly in the substitution of a circular ball 
track for plain pivoting plates, the concentration 
of motor and accessories on the frame carried by 
front axle and attachment to old carriage being 
practically the same. 

Steam propulsion applied to carriages in its 
present perfected condition is mainly due to the 
efforts of Dion and Bouton, Trépardous-Serpolet, 
and Scotte and Bliant among leading French manu- 
facturers. Steam remains still the ideal power 
for moving heavy weights, the tendency being to 
more and more accelerate evaporation through in- 
creasing the heating area and decreasing the volume 
of water dealt with, and to diminish the space occu- 
pied in relation to the power generated by ever 
increasing the working pressure. The question of 
weight and space of combustibles has been prac- 
tically solved by the use of the heavier oils of the 
petroleum series, and maximum work, united with 
minimum risk of remaining on the road from 
breakdowns, is insured by compounding the en- 
gines. The extent to which the reduction of 
volume of water dealt with is being carried in the 
lightest type of steam generators, may be gathered 
from the fact that Messrs. Serpolet and Gardener 
in their latest generator deal with an ounce of water 
at a time. This generator, of which we hope to 
give the particulars at a later date, united with 
their tubular steel frame, enables them to turn out 
a two-seat 3 horse-power motor vehicle capable of 
going at any desired speed within reason, weighing 
under 500 lb. 








THE PARIS EXHIBITION OF 1900. 
THe INTERNATIONAL MECHANICAL CONGRESS. 


As at the Paris Exhibition of 1889, but organised 
on a more complete scale, a special feature of the 
approaching celebration of 1900 will be a large and 
varied series of congresses on many subjects. One 
of them—the International Congress of Applied 
Mechanics—has just been organised in Paris, under 
the authority of the French Government and the 
Director-General of the Exhibition. This Congress 
will be held from July 19 to 25, 1900. The 
members of the Congress will be classified as 
follows: (1) Donors who will make a contribu- 
tion of at least 50 francs ; (2) subscribers who will 
pay a fixed contribution of 25 francs ; (3) delegates 
from the French and foreign Governments, as well 
4s honorary members, and a committee of patrons. 
Tickets of membership will be issued by the Director- 
General of the Exhibition, and only the holders of 
these will have the right to take part in the séances 
of the Congress ; membership will also include cer- 
tain privileges of entry to the Exhibition ; visits to 
various scientific and industrial establishments ; 
and the Transactions of the Congress, which will be 
published by the organising committee. The offices 
of this Commission are at 44 Rue de Rennes, Paris, 
and the President is M. Haton de la Goupillitre. 

The programme of the Congress has been already 
prepared, though doubtless it may receive some 
modifications and additions. It comprises nine 
subjects on which papers will be read and dis- 
cussed. The following is a synopsis of these 
subjects : 

1. The organisation of factories, and especially 
that of mechanical workshops. The subject com- 
prises the location of factories, distribution of work, 
arrangement of machinery, motive power, trans- 
mission, reception of saw material, erection, test- 
ing, dispatching, workshop management, labour 
organisation, &c. 

2. Mechanical laboratories. Installation, plant, 
methods of testing, description of existing labora- 
tories. 

3. The mechanical applications of electricity. 

4. Transmission of power ; hoisting and trans- 
porting appliances. This includes transmission for 

ong distances, transmission in workshops, speed 
regulators, cranes, travelling bridges, elevators, 
works’ railways, aerial transport, &c. 

5. Hydraulic motors. New types of turbines 
and waterwheels, their construction, efficiency, and 
applications. 

6. Steam generators of the water-tube type. In 
1889 this subject was brought before the Mechanical 
Congress of the Exhibition, but at that time it had 
not been much developed. Itis especially intended 
to place on record the progress accomplished since 
that date ; to lay before the Congress the various 
types in recognised use, together with data as to 
their efficiency, safety, and useful applications. 

7. High-speed steam turbines and other rotary 


engines, their construction, modes of operation, 
efficiency, maintenance, results, and applications. 

8. Heat motors, including gas engines, heavy oil 
and spirit motors, water gas, carbonic acid, hot air, 
and other engines. 

9. Automobiles. The subject is entirely new 
since 1889, and, considering its vast development 
in France during the last five years, it will probably 
be one of the most fruitful subjects of discussion. 
It involves a great variety of subordinate details, 
such as those of light, and high-speed, motors, 
transmissions, tyres, types of vehicles, &c. 

It will be seen from the foregoing summary that 
the Commission of the Congress has prepared a very 
valuable and comprehensive programme, and con- 
sidering how admirably these organisations are 
usually managed in France, there is little doubt that 
the Transactions will form a valuable addition to 
engineering experience. 

A few words should be added to this preliminary 
notice of the organisation of the Congress. As we 
have already said, the President is M. de la 
Goupilliére ; there are three vice-presidents, MM. 
Joseph Hirsch, Oscar Linder, and Arthur Loreau ; 
there are six secretaries, and the French member- 
ship is already large. We strongly recommend our 
readers to make early application for membership; 
the published Transactions alone will be a valuable 
return for the small subscription; application 
should be made to M. Gustave Richard, secretary 
and treasurer, 44, Ruede Rennes, Paris. We shall 
follow with close interest the work of this important 
Congress. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

THE summer meeting of the Institution of Naval 
Architects is being held this week at Newcastle- 
upon-Tyne, under the presidency of the Right Hon. 
the Earl of Hopetoun ; the sittings commenced on 
Tuesday last. It is now twelve years since the 
Institution visited Newcastle, when, our readers 
will remember, a very successful meeting was 
held under the chairmanship of a former Presi- 
dent of the Institution, the Earl of Ravensworth, 
who was present at last Tuesday’s meeting. So 
far as numbers are concerned, the meeting now in 
progress appears to be more successful than the 
former one, it being stated that between 500 and 
600 persons had signified their intention of taking 
part in the proceedings. The meeting is to con- 
tinue until to-morrow, Saturday. On Tuesday 
morning the members of Council met the mem- 
bers of the Local Reception Committee in the 
Council Chamber at the Town Hall, from whence 
they proceeded to the Concert Hall where the 
members had assembled. The chair was taken 
by the Mayor of Newcastle, Mr. George Harkus, 
who ina brief speech welcomed the Institution to 
the City of Newcastle. The President of the In- 
stitution, Lord Hopetoun, having replied, the 
reading of papers was proceeded with. 


Navat ARTILLERY. 


The first paper read was a contribution by Sir 
Andrew Noble, entitled ‘“The Rise and Progress of 
Naval Artillery.” This paper we hope to print in 
full, together with the illustrations, in a future 
issue, meanwhile we give a brief abstract of it. 

Sir Andrew’s paper was really in continuation 
of a valuable contribution read at the last New- 
castle meeting of the Institute by Lord Armstrong 
and Mr. Vavasseur, and it formed an admirable 
record of the progress made during the fifty years 
of his connection with artillery. The principal 
warship guns in 1850 were 32-pounders, of very 
crude construction, mere blocks of cast-iron, while 
the velocity of the shot was about 1600 foot-seconds, 
and the energy developed about 570 foot-tons. The 
carriage was even more crude. In 1858 the first 
great step was taken, the rifled Armstrong guns 
being then introduced, but the most important 
step was made by his firm in 1877, when in 6-in. 
and 8-in. guns the velocities of the rifled projee- 
tiles were at a single bound raised from 1600 
to 2100 foot-seconds increasing the energies 
by nearly 75 per cent. And thus Sir Andrew 
Noble traced the progress alike in guns and mount- 
ings up to the present time, his various points, 
clearly stated, being also illustrated by dia- 
grams, until now the 6-in. quick-firer at 2570 
foot-seconds gives 4580 foot-tons. In H.M.S. 








Blake fifteen hits were made with eighteen rounds, 


and in H.M.S. Royal Arthur fourteen hits out of 
eighteen rounds. e mountings and machinery 
of all these Elswick guns of the quick-firing and 
breech - loading type were illustrated and de- 
scribed, and consideration given to the facilities 
for charging the guns, but it is impossible to give 
in this brief summary any details without the 
illustrations, and these we shall reprint in full. 
The question of high explosives for bursting 
charges of shells was also referred to. With gun- 
cotton or Lyddite the shell may burst immediately 
on impact, or may be arranged to give rise to a 
slight delay or hang-fire. In the first case a hole 
of very large dimensions will be made in the side 
of a ship, and the innumerable small fragments of 
shell will sweep the deck in the wake of the shell. 
In the second case the shell will probably burst 
inside, making only a small hole in the side of the 
vessel, but the full effect of the explosion, and the 
destruction of the crew from the fragments of the 
shell would be serious, the cone of dispersion being 
farger. On the other hand, shells charged with 
gunpowder may burst 2 ft. or 3 ft. inside the ves- 
sel, and, though the dispersion of the fragments is 
not nearly so great as with high explosives, the 
larger fragments may do more serious damage to 
the ship’s structure. Generally speaking, Sir 
Andrew thought armour a most effective protec- 
tion against high explosives. The author drew the 
following conclusions, as the result of experiments 
made against unarmoured structures; shells charged 
with high explosives are most formidable, but the 
shells being reduced to small fragments, very thin 
steel plates will resist penetration. The water line 
should be protected from stem to stern, armour 
should protect the guns on the main deck, and the 
upper-deck guns should have effective shields. 
Against thin armour, shells with gunpowder are 
more effective. Shells charged with high ex- 
plosives are liable to detonate if struck by other 
projectiles. Wet gun-cotton is quite safe in this 
respect, a circumstance which has led certain 
Governments to adopt it on board ship. In con- 
cluding, the author defended the Elswick practice 
of carrying as many guns as possible on the broad- 
side, advocating numbers of guns, even if the num- 
ber of rounds carried per gun be reduced. 

The discussion which followed the reading was of 
a brief nature, and was opened by Sir Edward 
Reed, who said he regarded the paper in the light 
of a full record of the progress of naval artillery, 
rather than as a contribution affording a subject 
for debate. He had read it carefully, and regarded 
it as the fullest and best record of the work done 
in connection with naval gunnery which he had 
ever met with, and he thought the thanks of the 
Institution were due to the author in an excep- 
tional degree. ‘As one connected with a profession 
closely allied to that treated upon by the author, 
he would find the information contained of exceed- 
ing value to him. The success of the Elswick firm 
was due to the fact that they were constantly pro- 
gressing in the design of guns and ships ; they had 
expended a vast sum of money and much talent in 
bringing these matters to perfection, and it was but 
natural they should exercise some reservation in 
making details public: the speaker, however, found 
no trace of this in the paper. The first date men- 
tioned, 1850, reminded him that no progress what- 
ever had been made up till then in the design of 
naval artillery for very many years past. When 
Sir Edward went to the Admiralty, no gun in the 
Royal Navy was moved excepting by handspikes 
and levers, in the same way that asavage would move 
alog. In the year 1863, a change was being made in 
dimensions of ships for the Royal Navy. He had 
then suggested larger ordnance than the 66- 
pounders, which were the largest pieces in the 
Navy. The Bellerophon was then being designed, 
and he proposed she should carry 12}-ton guns as 
her main deck battery. The Admiralty was then 
not a very progressive body, but fortunately it had 
a very progressive head in Lord Somerset. The 
naval members of the Board had said ‘‘ How can 
we carry on a ship at sea a 12-ton gun when a 5- 
ton gun has not yet been tried?’ The speaker 
acknowledged that the gun must be worked by 
mechanical means, and he undertook to find engi- 
neers who would solve the problem that would be 
set them. Sir William White had reminded him 
that he had devised a system for dealing with this 
difficulty of moving a heavy weight at sea. Un- 
fortunately, the gentleman who had been appointed 
to work out the detail had employed most of his 








time in endeavouring to supersede the system. 
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However, the 124-ton gun ‘was ultimately placed 
in the Bellerophon. 

Sir William White wished to endorse what Sir 
Edward Reed had said — the obligation the 
Institution was under to Sir Andrew Noble. To- 
vether with the paper read by Lord Armstrong 
twelve years ago, the present paper would form the 
best material for a history on the subject. There 
was an advantage in these two papers that the 
record was made up by the men who had done the 
work, and he thought the feature of these papers 
would be the extremely modest way in which a 
great work had been described. He heartily con- 
curred with the author in one particular, namely, 
that while mechanical _—.. are essential on 
board ship, there should be no such extension of 
their use as would turn the men into machines. In 
the course of his duties he had to attempt to impose 
a limit to mechanical appliances, although it was 
sometimes considered he was liable to favour them 
overmuch. He had also to consider the question 
of defence. While Sir Andrew Noble naturally 
approached the subject more from the point of view 
of attack, he knew of nothing more difficult than 
drawing the line as to how far the elements of 
cffence might be the best defence. Although he 
cordially added his appreciation of Sir Andrew 
Noble’s paper, there were some points upon which 
he differed from the author ; that, however, was 
not the place in which to enter upon these ques- 
tions. From the nature ‘of the case, the attack 
must always be more flexible than the defence. 
For instance, thousands of pounds might be locked 
up in armour which an improvement in a gun or 
projectile would render less useful. That, however, 
was inevitable, and it was a reason why all should 
be grateful to the author for putting his views 
forward in the frank manner he had done. 

Lord Hopetoun proposed a vote of thanks to the 
author for his paper. 


Tue Dockine or SuHips. 


The next paper read was by Dr. Francis Elgar, 
and was entitled ‘‘The Distribution of Pressure 
Over the Bottom of a Ship in Dry Dock and Over 
che Dock Blocks.” This paper we intend to print 
in full, together with the illustrations, in our 
next issue. In it the author dealt exhaustively 
with the recent catastrophe to the North German 
Lloyd steamship Fulda, which vessel, it will be 
remembered, cut through her keel blocks and 
fell down into the bottom of the dock about 15 
or 20 minutes after she had been left dry upon 
the blocks. The injuries to her bottom, and to 
her structure generally, were so great that she be- 
came a constructive total loss. The Fulda is a 
vessel 430 ft. in length between perpendiculars, 
45 ft. 9 in. in breadth moulded, and 36 ft. 9 in. in 
depth moulded. Her displacement, as laden at the 
time of the accident, was about 6600 tons ; she had 
a bar keel 12 in. deep and 34 in. wide, the blocks 
upon which she was docked were of cast iron, with 
greenheart caps and soft wood on top of the green- 
heart. These blocks were 2 ft. 6 in. high, and 
4 ft. 6 in. apart from centre to centre. The length 
of the overhang forward was unusually great in the 
Fulda. At one-fourth of the length of the vessel 
from the front of the stem the keel rises ? in., 
and continues to rise as it proceeds forward ; 
no weight could, therefore, have been taken by 
any block within one quarter of the vessel’s length 
from the stem. The wood on the cast-iron blocks 
was 6 in. of greenheart and 3 in. of soft wood. 
The author said that though it might appear easy 
to determine the pressure upon the blocks, in 
reality it was an extremely difficult task even to 
approximate it with reasonable accuracy, owing to 
the uncertain knowledge as to the flexibility of the 
ship and the rigidity of the blocks. Supposing, 
however, the certain conditions to be fulfilled, the 
author gave an arithmetical investigation of the 
subject. This part of the paper it would be diffi- 
cult to abstract, and we must refer our readers to 
Dr. Elgar’s own figures, when we publish the paper 
in full. Speaking generally on the subject, he 
said that no doubt vessels having great length of 
overhang forward had often been dry-docked upon 
ordinary blocks, and no accident had happened. 
It did not follow, however, that the risk in such 
cases had not been serious. The Fulda’s blocks 
supported her weight for some time after the 
water had left her ; and if they had held out a little 
longer there would have been time to make up the 
blocks under the rising part of the keel, and the 





accident might have been prevented ; probably in 
that case no one would have supposed that there 
had been any danger. The practice of fitting 
intermediate blocks was, the author said, very 
effective in preventing accidents, even in cases 
of excessive overhang. It would appear that a 
reference to a sketch of rise of keel, such as gene- 
rally supplied by the builders of vessels with long 
overhanging bows, and the placing of intermediate 
blocks near the commencement of the rise and for 
some distance on both sides of that point, were 
precautions which should be effective. 

The discussion on this paper was opened by the 
Secretary, Mr. George Holmes, reading a letter by 
Mr. Anthony G. Lyster. 

Professor Biles had seen the result of the acci- 
dent, and though the question of pressure on the 
forward block seemed at first sight simple of solu- 
tion, it was by no means as easy as it appeared. It 
was a common thing to say that, in the case of a 
vessel with much overhang there might be weight 
corresponding to the overhang on the forward block, 
but that was based on the assumption that the 
blocks were rigid. If, however, all the facts of the 
problem were taken into consideration, it was not 
possible to determine it mathematically. If it were 
supposed that the blocks were changed from a 
rigid to an elastic condition, the stress would be 
transmitted from the forward block bearing weight 
to the next block, and so on. That, no doubt, could 
be mathematically treated if the ship were rigid, 
but the bending of the ship. had to be taken into 
consideration. Assuming the ship to bend in the 
form of a parabola, there might be an increase of 
50 per cent. forward due to the flexibility of the 
structure; the real question, therefore, was whether 
the pressure on the forward block was greater than 
the material would stand. He thought it would be 
extremely interesting if the Dock Company had 
instituted some experiments, in order to find out 
what pressure the wood of which the blocks were 
composed would stand. 

Sir Edward Reed said that the theoretical inves- 
tigations of Dr. Elgar and Professor Biles were of 
great value; but he thought they had both gone 
beyond the investigation, in making it appear as an 
accepted fact that the blocks had failed because of 
the excessive pressure on the foremost block. He 
had great difficulty in admitting that himself, 
because the Fulda had been dry-docked before ; 
and also because the evidence produced had been 
to the effect that the foremost blocks did not fail 
first, but those abaft the middle of the vessel. He 
thought it would be deplorable if it went forth 
from the Institution that shipowners should take it 
for granted the accident had happened because the 
ship had great overhang forward. Dr. Elgar had 
said that those responsible for the docking of such 
a ship should be notified of the great overhang 
forward. The blocks had failed because they were 
decayed, and were originally of bad design. This 
was shown by the fact that better blocks had since 
been substituted. These cast-iron blocks were 
weak in a way that a bar keel would find out: the 
material having been taken out in the middle for 
the sake of lightness, to facilitate the moving about 
of the blocks. What had happened was that the 
Fulda had cut through the whole of the blocks, and 
had fallen into the bottom of the dock, because the 
blocks were not strong enough to bear her weight. 

Mr. L. Clark described a method he had devised 
for estimating the pressure of a ship on her keel- 
blocks under certain assumed conditions. As a 
result of his investigations, he had concluded that 
those docking ships should beware of cast-iron 
blocks ; if the blocks had been all wood, the acci- 
dent to the Fulda would not have happened. 

Mr. West had come to the conclusion that the 
vessel went down at her forward end last. The 
first reason why he had formed this opinion was 
that the only man who was competent to give 
evidence had said that he found the blocks flying 
out at the after end of the ship first, and then the 
forward blocks came down. This evidence was 
supported by the fact that the ship was most com- 

letely damaged at the fore end. If, as assumed 
iy the author, block 24, which was one-fourth of 
the vessel’s length from the stem, had given way 
first, the weight would then have been trans- 
mitted to the next block, and so on gradually from 
one to the other. If, however, the after end had 
given way first, the weight would have been thrown 
suddenly on the forward block, and the ship would 
have come down suddenly. He was, however, con- 
vinced that one lesson would be learnt from the 


accident to the Fulda, and that would make it 
impossible for such a thing to occur again. 

The next speaker was Professor Hele-Shaw, who 
gave by means of a sketch on the blackboard and 
models a very excellent graphical representation of 
the principles involved in the problem before the 
meeting. We are desirous of putting this useful 
matter before our readers as completely as possible, 
and shall therefore in a future issue give an illus- 
tration of the diagram and models used by the 
Professor in his explanation. 

Dr. Elgar, in replying to the discussion, said 
that Professor Hele-Shaw’s diagram on the black- 
board was another way of arriving at the same 
result as he had arrived at mathematically ; he did 
not quite understand Professor Biles’s figures, but 
both the latter speaker and Mr. Clark’s calcula- 
tions were based on the assumption of uniform 
lines of stress. If, however, the pressures varied 
and the keel deviated from the line laid down, a 
different set of conditions would arise ; and that, 
indeed, became the ruling factor ; if the wooden 
blocks in the case of the Fulda had been 3 ft. or 
4 ft. deep, the line of the keel would not have been 
of so much importance. He did not wish to argue 
as to the way the Fulda went down, whether it was 
the forward part or the after part first ; he thought, 
however, that there was not the slightest doubt 
that the region of greatest pressure was in the 
neighbourhood of the foremost blocks, and these 
were therefore most likely to give way. In regard 
to the efficiency of the blocks, he would point out 
that they had been down for forty years, and had 
not been objected to; his objection to them was 
that they did not allow for irregularities of the 
ship’s keel. 


New Meruop or Forcep Dravenr. 


The next paper on the list was a contribution by 
Mr. Nelson Foley, entitled ‘‘ A New Method of 
Forced Draught.” As, however, the time for ad- 
journment was already passed at the conclusion of 
the last discussion, it was determined to take 
this paper as read. We publish the paper in full 
on page 89 of the present issue. 

he meeting then adjourned. In the afternoon 
of Tuesday the Mayor of Newcastle entertained the 
Institution at a garden party at Jesmond Dene, 
which was largely attended by members and their 
friends. In the evening of Tuesday the Institu- 
tion dinner was held in the Assembly Rooms. 

On the second day of the meeting, Wednesday, 
July 19, the members assembled in the hall of the 
Literary and Philosophical Society, the President, 
Lord Hopetoun, again taking the chair. There 
was a very large gathering, the hall being quite 
full, considerable interest being attached to the 
first paper on the list. 


Eswick CRUISERS. 


The proceedings were opened by Colonel Watts 
reading a paper on ‘‘ Elswick Cruisers.” This 
was a contribution full of details of the celebrated 
cruisers which have been designed by Colonel 
Watts, and launched from the Elswick yard. We 
shall print it in full shortly, together with the illus- 
trations, and may therefore at once turn to the 
discussion, as it would be impossible to summarise 
the great mass of detailed information contained 
in the paper. This discussion was of a most 
animated and interesting nature. It was opened 
by Admiral Sir Edward Freemantle, who said he 
had knowledge of the class of ships referred to by 
the author. He had inspected the Asama, and 
found her in her equipment as complete as pos- 
sible. During the Chinese-Japanese war he was 
struck with the way in which the Japanese cruisers 
built at Elswick had worked. They seemed 
‘*never sick or sorry,” and when the Chinese 
torpedo-boats made a dash it was two of Arm- 
strong’s vessels were the fastest and first in 
the fleet. Generally he could speak from ob- 
servation as to the effectiveness of these Tync- 
built ships. The Yoshino was comparatively a 
small vessel for the speed she reached, and neces- 
sarily must be light to attain such a rate of steam- 
ing. She had gone ashore in a very dangerous 
ag and had remained aground for 24 hours. 

e had seen her there, and thought she must 
necessarily be a complete wreck. She had, how- 
ever, been got afloat again, and though, naturally, 
considerable repairs were needed, he thought it in 
the —— degree creditable the ship should have 





gone through this trying ordeal, and yet have sur- 
vived. He had personally the very highest opinion 
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of Elswick ships, and he was-glad to see Sir William 
White in the room, as no doubt he would be able 
to explain in what manner they differed from our 
own vessels, in order to account for the varying 
results obtained respectively from the two types. 
The British cruisers were larger, and should, there- 
fore, be faster, with equal armaments and other 
points similar. He could not himself see what 
advantage our ships had ; in fact, he did not think 
they were as strong as the Elswick cruisers. It 
was said that foreign vessels had less ammunition 
than our own; but was this, he asked, a fact? It 
was also stated they carried less coal; that was 
also a point upon which detailed information would 
be desirable. Admiral Freemantle was of opinion 
that in the case of war we should have to do what 
the Japanese did. They took in coal in small 
quantities at frequent intervals, so as to keep up 
the supply. He also thought that the same thing 
might with advantage be done in regard to ammu- 
nition. He had formed so very high an opinion 
in every way of the ships designed by Colonel 
Watts, that he hoped we should copy them for the 
Royal Navy. No doubt Elswick had copied a good 
deal from us, and we were entitled to copy from 
them in return. One of the difficulties of the 
Admiralty designers was that everybody wanted 
something fresh put in. The gallant Admiral 
thought that there were a great many things 
in our designs which could be dispensed with. 
He thought that every time something new 
was put in, that something which was obsolete 
should be taken out. There was, however, always 
somebody to oppose this, and he gave an instance 
which had come under his own notice in regard to 
the Lord Warden. This ship had been fitted with 
machine guns, which meant additional weight, and 
he had suggested that the Harvey torpedo, which 
was never likely to be used, should be taken out 
of her to balance matters. The authorities were, 
however, horrified at the suggestion that anything 
should be taken out of a ship, and it was only by 
the greatest difficulty that he carried his point. 
Another matter in which he thought weight might 
be saved was in anchors and cables. Her Majesty’s 
ships carried four anchors, and the only reason 
for this appeared to be that they always had had 
four anchors; it never being questioned whether 
they still needed that number. In conclusion, he 
could only repeat his wish that we had ships in 
the Royal Navy similar to those built for foreign 
Powers at the Elswick Shipyard. 

Mr. Thornycroft was the next speaker. He 
considered that the gallant Admiral who had just 
spoken had hit the right nail on the head when he 
said that something should be taken out of the 
design or equipment of our vessels. An expres- 
sion used by the author in his paper, when he said 
a certain vessel was a stock ship, let the secret out. 
To build a stock ship, the iolianer had a free 
hand. It was very different in our Navy ; in the 
former case one man had supreme power, and 
could mould all the details to his will ; an Admi- 
ralty designer was on an entirely different footing, 
and might be thwarted at every turn. Speaking 
of details of the paper, Mr. Thornycroft pointed 
out that the deadwood being cut away, added to the 
manceuvring powers of the vessel, and this feature 
was noticeable in the Elswick design. The removal 
of the deadwood was particularly valuable at the 
after part, because, as was well known, ships in 
turning pivoted at a point considerably forward of 
the midship section. The author had stated that 
it was the practice of his firm to keep half-a-knot 
in hand ; no doubt this would account largely for 
the small liability of the Elswick vessels to break 
down, as stated by Admiral Freemantle. 

Professor Biles congratulated the author on his 
paper, and the splendid record of work done. His 
regre was that Mr. Watt: had not given them 
more information. He would very much like to 
have had full details as to weights, for in judging 
results such as those given it was desirable to 
understand exactly why the high speeds were 
reached. It was said that the Elswick ships did 
not carry coal enough or ammunition enough. If 
full details as to weights were given, these matters 
would be cleared up, and it would be possible to 
understand exactly why the designs were so suc- 
cessful. Of course he knew that was just what 
Mr. Watts did not want everybody to understand: 
that was another point of view. Looking at the 


matter broadly, the view the speaker took was that 


to the machinery department, the author had 
revealed something of significance when he spoke 
of the high number of revolutions. That was one 
of the principal things to profit by in reducing the 
weight of machinery. It was often thought that 
high piston speed was all that need be aimed at to 
gain this end; that, however, was not the case. 
For an increase in piston speed without an addition 
to the revolutions meant longer cylinders. Mr. 
Thornycroft was quite right in what he had said about 
additions to weight. In a large organisation every- 
one wanted something put into the ship, and with 
a large number of people therefore a large number 
of things were put in. This, of course, added to 
weight. He had found this even in the mercantile 
marine. A fleet of merchant ships might be 
started, and the first vessels would be light, as the 
matter would be left to the builders. As time 
went by, however, each one connected with the 
management had improvements to suggest, so the 
ships got heavier and heavier as time went by. In 
regard to resistance, he would inquire whether the 
Elswick ships adopted the system of bossing out 
the after plating to enclose the propeller shafts for 
twin screws. This practice was almost universal in 
the merchant marine, but in the Navy they still 
carried the propellers by means of straps. He had 
found an advance in propulsive efficiency by carry- 
ing out the plating in the way referred to. 

Sir Edward Reed had been connected with several 
of the vessels referred to by the author, and was 
therefore specially interested in the paper. Ad- 
miral Freemantle, with sailor-like directness, had 
gone straight to the point in asking how the re- 
markable contrast between the Elswick ships and 
the vessels of our Navy had come about. He 
thought he could throw some little light on this 
point. So far as the Esmeralda and O'Higgins 
were concerned, it had been his duty in connection 
with the Chilian Admiral to define the conditions 
which were to be fulfilled and invite competitive 
design. The success of Elswick was entirely due 
to the merits of their design. Professor Biles had 
asked fuller details as to weights, and the interest 
taken in the subject fully justified the challenge. 
He would make a suggestion in connection with 
this matter. At a future meeting he would 
propose Sir William White and Mr. Watts should 
write a joint paper in which they should freely 
disclose the details of weights adopted in the 
ships built respectively from Admiralty designs 
and at Elswick. One point he would suggest as 
explaining a good deal of the success of the Elswick 
ships. Mr. Watts in his designs made every neces- 
sary element of protection so far as possible a means 
of strengthening the structure of the hull. There 
were two ways in which a design might be got out: 
first the hull might be planned, and after that was 
complete, the protection and other details might be 
added to it. The other way was to produce the 
protective elements first, and then see how much 
more was needed to make aship. Certainly the 
Elswick ships carried no useless weight, and, 
further, he thought the designs owed much to the 
perfection of their form. Before Mr. Watts joined 
the Armstrong firm, he was in the Admiralty ser- 
vice, and in that time played an important part at 
Haslar ; where all the experiments for the Royal 
Navy as to resistance, &c., was made. In this way 
he was directly connected with the work, and 
obtained such a mastery of it as could not be ac- 
quired by studying records on paper, however 
elaborate. In this way he had obtained his know- 
ledge as a designer which now stood him in such 
good stead. Reference has been made to economies 
in weight adopted with the Elswick ships. It had 
been his duty to compare the designs for numbers 
of these vessels, and he had never found any undue 
economies of weight nor any weakness in Elswick 
ships. He believed their superiority was to be 
attributed to the remarkable excellence of their 
design. In regard to what had been said about 
not being hampered by the suggestions of others, 
he had never found any indisposition on the part 
of the Elswick Company to give to purchasers 
of ships whatever was reasonable, in fact there 
was too much disposition to accept additions. In 
the case of the O’Higgins, for instance, the original 
design of the vessel was 7500 tons displacement. The 
contract price, however, turned out to be so much 
lower than was anticipated, and, therefore, below 
the sum originally allotted for the ship, that the 
Chilian officers thought they might take advantage 





the specific weights must be low, or else there must 
have been a high propulsive coefficient. 


In regard 


of the full amount and spend the money in addi- 
tional armament. In this way the O’Higgins was 





brought up to 8500 tons. An interesting incident 
occurred in connection with the trial of this ship. 
She was fitted with Belleville boilers and special 
stokers were brought up to the Tyne to run the 
trial. These men, however, when the time came 
on, demanded double pay, so Chilian stokers were 
engaged for the work. They were entirely unused 
to this kind of stoking, but the vessel was taken 
out and made a most successful trial. She went 
out to Chili, and after she had been a year in con- 
tinual service which included several long periods 
of steaming, she made another trial which was 
even more successful than the first, and during her 
whole period of service she had no kind of break- 
down. He had received a letter from the Chilian 
Admiral, who, he believed, had also written to Sir 
Andrew Noble, giving an account of what was de- 
scribed as the extraordinarily satisfactory results. 
Now Sir William White had not the freedom that 
Mr. Watts had. It was often stated that ships 
were designed by the Director of Naval Construc- 
tion, and no doubt this was true, but the Director 
of Naval Construction had over him the Controller 
and the Board of Admiralty, who were influenced 
by a large variety of interests. Moreover, Sir 
William White had to contend with those who 
were below him as well as above, and he, the 
speaker, would remark that he had at times 
found as much difficulty in dealing with his 
subordinates as with those who had direct control. 
But in regard to the O’Higgins and the Esmeralda, 
these ships were designed and built under super- 
vision of the purchasing authorities. It was 
necessary to understand these matters in order to 
form a just estimate on the subject. He had 
heard the silliest speeches made in Parliament even 
by professional engineers because they did not 
know the conditions of Admiralty work. In these 
discussions it was necessary to have equal inform- 
ation on both sides, and he would point out to the 
author of the paper that the Admiralty authorities 
stood in one respect at a disadvantage, inasmuch 
as they did give details as to weights, and for that 
reason he would again urge that Sir William White 
and Mr. Watts should write a joint paper, giving 
all the reasons why the different elements of design 
contributed to the various features of performance 
in these vessels. This would be the more reason- 
able, as the most recent Admiralty cruisers more 
nearly resembled the Elswick ships. They had the 
quick-running engines, cut-away stems, and other 
features, and in conclusion he would say that the 
ships now being laid down for the Royal Navy 
would prove most valuable, and the country has no 
reason to complain. 

Sir William White joined his congratulations to 
those of other speakers upon the Institution having 
contributed to its Transactions this valuable paper. 
But what more nearly touched him was the sweet 
sympathy towards him of Sir Edward Reed, during 
the comparison which had been made _ between 
vessels emanating from Elswick and elsewhere. 
He thought, however, it was a great pity that the 
respective professional abilities of any members of 
the Institution should be made the subject of debate 
at one of its meetings, and it was to be regretted that 
a discussion should arise on Admiralty policy upon 
the imperfect information the meeting had before it. 
It seems to have been forgotten, the speaker said, 
that before he attained to his present position at 
the Admiralty, he had occupied the post now held 
by Mr. Watts, and he had had the pleasure in re- 
commending as his successor one who had so 
fully borne out all the high expectations he then 
formed for him. As he had started the engineer- 
ing department in connection with the Elswick 
Works, he might be expected to know something 
of Elswick methods. He would bear testimony to 
the close attention to details observed at the works. 
Mr. Watts had the advantage which he did not 
possess, of having all his work in execution close 
at his hand. That was a very different thing to de- 
signing ships in London and having to depend on 
the reports of assistants as to the progress of the 
work, Admiral Freemantle rejoiced in a freshly 
acquired freedom; he, the speaker, did not object to 
criticism, but he thought that if the gallant Admiral 
and others who freely expressed opinions at times, 
would devote some of the energy expended on de- 
structive criticism to help designers, it would be an 
advantage. He and his colleagues were always 
thankful for suggestions from officers that would 
improve ships, and they would be especially grate- 
ful for any such help if it promoted the reduc- 
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civilian can touch armaments or military equipment; 
in this the naval officer rules supreme, and if 
Admiral Freemantle would put in concrete form 
those details upon which he founded the general 
opinions he had so freely expressed, Sir William 
White for one would be extremely grateful to him. 
There was a point upon which he would wish to 
dwell in passing, that was the close association 
of the naval architect and marine engineer in 
the design of warships. The author, for in- 
stance, had referred to the Dogali as one of the 
Elswick ships. This was a vessel which he had 
designed himself, but, he would add, the key of 
the design was on the engineering side. In this 
ship they tried vertical engines, and in two which 
followed —the Panther and Leopard —the chief 
features were also in the machinery department ; 
and he might say, in passing, that in conjunction 
with Mr. F. C. Marshall, who, every member of 
the Institution would be delighted to know was 
present at that meeting, the first triple-expansion 
engines were in this way put into a warship. At 
Elswick he was in ‘close touch with the engineers 
and with the armament, The naval constructor, 
the artillerist, and the engineer were together ; the 
three departments could work harmoniously, and 
in close consultation. No one knew the value of 
that, and the difficulties that arose when such con- 
ditions did'not exist, hut those that had had ex- 
perience. It had been his lot sometimes to 
have ships which he had designed at Elswick after- 
wards held up to him when he returned to the Ad- 
miralty service as examples which he should copy. 
He had been asked why he did not do the same 
thing as had been done in some ships which he had 
designed; the answer would not be difficult to give, 
he had not, he thought, deteriorated all at once, 
possibly with increasing years his powers might 
fail, but that he thought had hardly come yet. 
He was, he thought, the same man, and up to the 
present what he had done before he could do again. 
In regard to what Sir Edward Reed had said with 
regard to Colonel Watts’ connection with Haslar, 
he fully recognised the value of the experience 
thus gained, but it must not be forgotten that 
Haslar still existed, and was the most perfect 
establishment in the world for investigating pro- 
blems involved in certain branches of ship design. 
If the right form of vessel was not selected on the 
data secured by experimental work, the responsibility 
and the fault would rest with him, and he objected to 
the statement that had been made or the inferences 
drawn from it. In regard to structural arrange- 
ments, he and his colleagues were prepared to face 
comparison. They spared no trouble to make 
inquiries or find out what was being done, and 
considered every reasonable suggestion. In the 
engineering department he was in a position to 
say that no accusation could be made of failure to 
advance with the times. Indeed, the popular 
accusation was that the Admiralty engineers were 
advancing a great deal too fast. aking these 
three main principles, therefore, of form, struc- 
tural arrangement, and engineering, was there any 
proof that they were in arrear? For his own part 
he denied the statement, and he appealed to mem- 
bers of the Institution as the highest tribunal to judge 
the matter. Then, as to armament and equipment, 
that had been dealt with in a paper previously read, 
and after what he had said he would not go into 
the matter now. He would, however, give one in- 
stance of a matter, that might not by some be con- 
sidered of great importance, which influenced design. 
When the Powerful and Terrible were under dis- 
cussion, it was proposed to substitute 6-in. guns for 
those of a somewhat smaller calibre. This was not 
considered a great matter until the weights were 
worked out, when it was found that, taking all 
considerations into account, the influence on dis- 
placement of the ship would be equal to putting in 
four times the original number of guns of smaller 
calibre. The question was whether the design 
would have been improved by the change, but that 
was not a question for him to decide. He might 
point out, however, that all naval actions had been 
determined by the slaughter or loss of morale of the 
men, and this was specially true of recent opera- 
tions. In these matters of armament and the 
supply of ammunition, as he had stated, he was not 
the authority. The responsibility rested with the 
Board of Admiralty. 

What Professor Biles had said was quite true ; 
no conclusion could be formed as to the merits 
of respective ships on imperfect information. He 
was in the habit of seeing tables of speeds of war 


vessels to which a common basis of comparison 
would not apply, and in which the power developed 
was no indication of what was taken out of the 
boilers. For instance, open stokeholds might mean 
much or little, according to the size of the openings 
to them, as fans were fitted, and considerable 
draught might be obtained even with hatches open. 
Then the duration of a trial was a factor of the 
greatest importance. In the Admiralty they did 
an eight-hours’ speed trial and others should do the 
same if a fair comparison was to be made. He 
remembered very many years ago in the early days 
of his membership hearing a paper read by Sir 
Edward Reed, the subject of which was ‘‘Jockeying 
on Trial Trips.” What he said had no reference to 
the Elswick ships, but it was a fact that ‘‘jockeying” 
with foreign warships was not altogether extinct. 
He had great sympathy with Mr. Watts in his 
preference for quick-running engines, at the Admi- 
ralty they were not above learning whenever 
instruction was offered, and the results obtained 
at Elswick with quicker-running engines had 
influenced their design. It had been said that it 
was preferable to obtain lighter engines by a 
quick turning rather than by higher steam pres- 
sures; but he would say that the best results 
could be reached by combining the two. In con- 
clusion, he would repeat that if anyone could 
produce under the conditions under which the 
Admiralty designers worked, vessels superior to 
those of the Royal Navy, he would be very glad 
to see the designs carried out. He would always 
truly acknowledge the assistance he had received 
from his professional brethren of all classes. All 
he would claim on his own account was that he 
had not spared himself, in the public service, in 
endeavouring to combine what was best in the 
work he had to do, so far as his knowledge went, 
no matter from whence instruction might come. 

In replying to the discussion, Mr. Watts said 
that at Elswick they undoubtedly cut down weight 
as much as possible, but he claimed they did not 
follow that course unduly. He did not propose to 
give details as to weights as had been suggested, 
nor to publish working drawings of the vessels and 
specifications. He gave results and these were 
obtained emphatically without ‘‘ jockeying. ” 
Admiral Freemantle had referred to the instance 
of the Yoshino going ashore, and this, perhaps, 
would be taken as evidence that she was a soundly 
built ship. In regard to form, he thought the 
propulsive coefficients of the Elswick ships were 
much the same as those of the Royal Navy, but 
there was an improvement in speed due to length. 
By open stokeholds he meant ‘‘fan draught.” 
They did not make their openings unduly large, 
but they were big enough for working purposes. 
The Admiralty limit, he understood, was 4 in. air 
pressure. Sir William White here said that that 
was associated with a certain amount of heating 
surface for horse-power. Mr. Watts assented and 
added that he did not think that the Elswick ships 
would appear unfavourably in this respect as com- 
pared with the Admiralty vessels, but he did not 
know the exact particulars. 

Two other papers were read at this sitting, one 
being by Mr. F. T. Marshall on ‘‘ Boiler Arrange- 
ments of Certain Cruisers,” and the other by Mr. 
H. F. Swan on ‘“‘Ice Breakers.” We must, how- 
ever, leave our account of these papers and of the 
subsequent proceedings for our next issue. 


(To be continued.) 








GAS ENGINES FOR DRIVING DYNAMOS. 
In our issue of March 17 (see page 344 of our last 
volume) we reproduced a paper read by Mr. Edwin 
Ruud, before the Technical Society of Pittsburg, on 
‘*Gas Engines.” In that i there was given a 
description of the Westinghouse gas engine, accom- 
panied by illustrations of two engines, one of small 
power and another of the enormous size of 650 brake 
horse-power coupled directly to an electric gene- 
rator of corresponding power. Several engines of 
this type, varying from 10 to 150 horse-power, are now 
being shown in London by the Westinghouse Electric 
Company, Limited, of 32, Victoria-street, West- 
minster, and can, we understand, be seen by 
those interested in the subject. It will be re- 
membered that the Westinghouse gas engine is 
vertical, and has two or three cylinders, giving an 
impulse every. revolution, or every two-thirds of a 
revolution respectively. The engine follows the Beau 


de Rochas cycle, but differs from the usual type of gas 
engine known in this country in regard to its governing 





arrangements. Instead of the ordinary hit-and-miss 
device there is a cylindrical mixing valve, controlled by 


the governor, in which the gas and air are mixed in the 
proper proportions. This valve is in reality a propor- 
tional meter, and preserves the proportions between 
the gas and air whether the engine runs at no load or 
full load. The governing is effected by varying the 
amount of combustible mixture admitted to the cy- 
linder, according to the needs of the engine at the 
moment, and not by interpolating idle cycles between 
the working cycles, as in the case when the hit-and- 
miss system is employed. 

We understand that there are quite a consider- 
able number of these engines at work in America 
driving electric generators cf various types, and 
that the demand for them is more than the 
manufacturers can meet. We are told that they 
answer perfectly for incandescence lighting, and 
from what we have seen here we can _ accept 
the statement. We have carefully watched lamps 
in action without being able to detect the slightest 
variation in their illumination, and we have seen 
the entire load suddenly thrown off and on to 
an engine, by manipulating the main _ switch, 
without greater variation in its — than if it were 
actuated by steam. Reckoning 25 cubic feet of gas 
to the kilowatt-hour, the cost for fuel, at 2s. 6d. per 
1000 cubic feet, would be #d., provided the engine were 
kept fully loaded. With Dowson gas, and some other 
form of producer gas, the cost would be much less, for 
it has been proved experimentally in this country 
that a gas engine can be run on 1 Ib. of anthracite coal 
per horse-power hour. 

There are many economies connected with the gas 
engine which need to be taken into consideration in 
arriving at an estimate of its economic value. It 
requires neither boiler, stoker, nor smokestack, and 
hence there is a saving in rent, interest, depreciation, 
and labour, which must be put into its credit. Its users 
are free from prosecutions and penalties for turning 
out black smoke, and can select sites which are not 
suitable for the reception of steam boilers. It would 
be quite possible for an electric company to build a 
gas generating works, and then to deliver the gas to 
various power stations placed in the centres of the 
districts which they were intended to serve, or 
erected at intervals along the line of an extended 
tramway. 


THE LINOTYPE WORKS, MANCHESTER. 

WHEN the Linotype Company, Limited, commenced 
to manufacture its machines in this country, it estab- 
lished itself in Hulme-street, Manchester, and there 
it remained until all the available space for extension 
was exhausted. This was in 1895, and as the busi- 
ness continued to grow a new site had to be found. 
Forty acres of ground were purchased at Broadheath, 
near Altringham, a few miles south-west of Man- 
chester, on the bank of the Bridgewater Canal, 
and here magnificent works have been erected, 
which for design and completeness may challenge 
comparison with any in the world. hese works 
have been running some time, but they were only 
formally opened last Friday, the 14th inst., when a 
large party of directors and their friends travelled 
from London in a special train to assist at the cere- 
mony. The works form a very striking object when 
first seen. They stand quite alone ina large park-like 
area, the only buildings in the immediate neighbour- 
hood being a number of picturesque cottages built for 
the employés. The buildings are in the form of an 
immense shed, with the usual Lancashire saw-tooth 
roof, the whole forming a parallelogram about 650 ft. 
in length by 250 ft. in breadth, and covering about 
3} acres. Nearly the whole of this is open area, 
and can be overlooked from the offices—which 
form a two-storey building along one end—if the 
spectator’s eyesight be equal to the task. This vast shop 
is practically filled with fitting benches, machine tools, 
erecting stands, and stores. There is no crowding, 
and on the other hand there is no s wasted, 
Every man has er rocm to move about his ma- 
chines, which are flooded with light, and he has no 
corners in which to accumulate dirt and rubbish. 
Most of the machines are of American manufacture, 
generally by makers of the highest repute, and the 
whole place is a reflection of the best American ideas 
in manufacturing. Indeed, we believe that neither 
in America, nor in Germany, is there to be found a 
factory quite equal to this in every respect, considered 
as an organisation for turning out the highest class of 
work at the lowest possible cost. 

The whole of the place is driven electrically from two 
pairs of compound Corliss engines. The heavy ma- 
chines, which are but few in number, have indepen- 
dent motors, while the smaller machines are grouped 
on shafts, which in turn are driven by electric motors. 
The illumination at night is effected by a large num- 
ber of arc lamps. About 1200 workpeople are em- 
ployed in the manufacture of the Linotype machine 
and in the other industries, which include the produc- 
tion of printing machines, automatic paper-feedin 
apparatus, folding machines, fine art processes, an 








typefounding. he foundry is a separate buildin 
pier 150 ft. long by 71 ft. broad, and alenguldp it ro 
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the hardening and annealing rooms, the core oven, 
the brass foundry, and the fitting shop. 

In case there may be any among our readers who 
do not know what the Linotype machine is, we may 
say that its purpose is to supersede type-setting, and 
that it has achieved a success far in advance of that of 
any previous machine having the same purpose. It 
is used by a large number of the leading newspaper 
offices in this and other countries, and the manufac- 
ture is carried on at the rate of from twelve to fifteen 
machines per week. By the aid of a Linotype 
machine one man can do the work of four to six 
compositors ; he sets up his copy in “‘lines of type,” 
and not in single letters. By means of a keyboard 
he selects the letter matrices and the spaces to 
forma line. These spaces are expanding, and when 
the line is set they are spread to ‘‘ justify” to 
the width of the column. A cast is then made 
from the matrices and falls out of the machine 
into the galley, the whole line being in one piece, 
‘*type high,” and ready for stereotyping or direct 
printing. When the printing is completed, the metal 
goes back to the melting pot, as, of course, ‘‘ distribu- 
tion” is impossible. Numerous difficulties have been 
encountered in the production of this machine, but 
they have been conquered by patience and the outlay 
of great cums of money. 








Viapivostock.—A credit of 1,327,000 roubles has been 
arranged for the construction of a stone quay at Vladi- 
vostock. Warehouses, and facilities for unloading cargues 
at the quay will also be provided, at a further cost of 
730,000 roubles. About half the ground available at 
Vladivostock will still remain to be built upon as the 
need for additional accommodation arises. 





ARGENTINE Rattways.—A_ conference between the 
Argentine Minister of Public Works and representatives of 
the Buenos Ayres and Rosario and Central Argentine Rail- 
ways has agreed to conditions for the construction of the 
new Retiro station. Both companies will make use of a 
viaduct constructed by the Rosario Railway Company, 
the Central Argentine Railway Company paying half of 
the cost. A commission of engineers dispatched by the 
Central Argentine Railway Company to report on the 
prospects of a line from Villa Mercedes to San Rafael is 
of opinion that the construction of the line is feasible, and 
that it would open up the rich San Rafael mineral dis- 
trict. The Commission thinks, however, that the construc- 
tion of the section will be costly. 

CuMBERLAND.—A great sea embankment is contem- 
plated to keep the sea out of the workings of the Hod- 
barrow iron mines in thesouth of Cumberland. Some ten 
years since nearly 200,000/. was expended in building a 
sea wall for the same purpose. It 1s now proposed to go 
further seawards. The new wall will be in the form of 
an embankment with a puddled trench, and with rough 
squares of concrete tumbled down the bank as a break- 
water. This new embankment will be 6750 yards long, 
and will enclose a large area of land, under which a new 
extension of the mine will be worked. Ore has been 
proved to exist in vast deposits under this area, and 
although the cost of the proposed scheme will probably 
be from 400,000/. to 500,000/., it is expected that a good 
return will be realised. 





Crypk Dock AccomMopaTiIoN.—For fifteen days a 
Committee of the House of Commons, presided over by 
Mr. Laurence Hardy, has been considering two rival 
schemes for dock construction in the River Clyde—the 
one scheme promoted by the Corporation of Renfrew for 
a dock in that town and the other promoted by the Clyde 
Navigation Trustees for two docks, one on the north side 
of the river at Clydebank, and the other on the south 
side at Shieldhall, not far from the side of the Renfrew 
Dock. The scheme of the trustees was estimated to cost 
1,750,000/., and that of the Renfrew Corporation 335,000/. 
Both schemes were passed in their entirety by the House 
of Lords, and on Tuesday the House of Commons Com- 
mittee decided to pass the Renfrew scheme, and in regard 
to the Clyde scheme to pass the Clydebank dock, but not 
the Shieldhall dock. In consequence of the decision 
Glasgow will be provided with two new decks, to be 
made on the north and south banks of the Clyde respec- 


tively. 





WesTINGHOUSE ENctneEs,—During the past month orders 
have come to hand very freely for steam and gas 3 
to be built by the Westinghouse Machine Company, East 
Pittsburg. England has sent orders for sixteen steam 
engines, of the Westinghouse compound and standard 
types, gregating 1200 horse-power. To France six 
Ww otingeoans engines will be shipped, aggregating 600 
horse-power. Russia takes three standard and compound 
Westinghouse steam engines, and two Westinghouse gas 
engines of 90 horse-power each, the total being 550 horse- 
power. Holland has contracted for eight Westinghouse 
engines, making together 350 horse-power. The Argen- 
tine Republic takes eleven Westinghouse steam engines, 
aggregating 400 horse-power. Australia and New Zea- 
land ordered twelve compound and standard Westing- 
house steam engines and two Westinghouse gas engines, 
the total horse-power being 600. Chili has bought four 
Westinghouse steam engines, aggregating 300 horse- 
power. Sweden has ordered four engines; Cuba, two 
eagines ; South Africa, four engines; Mexico, one engine ; 
Germany, five poe and Patagonia, Austria, Bel- 
gium, Canada, and Egypt, each one engine. 





NAVAL ENGINEERS. 
To tHe Epitor or ENGINEERING. 

Srr,—Naval engineers will doubtless feel obliged to 
your correspondent ‘‘Far East” for the leg-up he has 
given them. He says: ‘‘Certain professions are con- 
sidered more distinguished than others. Each profession 
has certain names or titles attached to it, many of them 
of very ancient date, and these titles indicate duties per- 
formed.” 

Exactly ! There are certain names and titles attached 
to commissioned officers of the Royal Navy. They carry 
distinction because they indicate a profession, the mem- 
bers of which are pledged to the highest heroism of which 
a man is capable —to sacrifice his life for the good of his 
country. Itis not simply ‘‘slaying,” which is “‘honour- 
able,” as your correspondent supposes. If that were the 
case, the common hangman would be more honourable 
than nine-tenths of the officers in Her Majesty’s Navy. 
It is the risk of being slain that brings distinction. 
Now the engineer officer takes his risk with the executive 
officer, and being a naval officer, he is entitled to the 
names or titles attached to his profession. That he has 
been deprived of these names and titles for a time is no 
sound argument he should not now receive them. 

This question is not, as is often considered, one of a 
difference of opinion between two branches of the naval 
service. I am quite aware that a good many engineer 
officers would not value a military title. What the nation 
has to consider, however, is whether the present condi- 
tions suffice to attract a sufficient number of able en- 
gineers to the naval service, for unless a navy is strong in 
engineer officers, it will be found deficient at the hour of 
battle, and no feeling of exclusive superiority on the part 
of the executive branch will compensate for the defect. 

I am not connected with the Navy, and my interest is 


simply that of a , 
AXPAYER, 








STEAM MOTOR CARS. 
To THE EpiToR oF ENGINEERING. 

Sir,—I observe in your issue of the 7th inst. a letter 
written by Mr. J. E. Thornycroft in response to mine 
published in your previous issue, and in which Mr. 
Thornycroft endeavours to deprecate the economical 
working results effected by the Bayley steam trolley on 
the occasion of the Automobile Club trials recently held 
at Uxbridge. 

Since the evolution of the motor car and the large capital 
outlay incurred, and the energetic measures taken by 
some few leading firms to effectually employ steam as a 

ropelling medium for traction upon common roads, 
ates Thornycroft’s firm is one which has competed at 
the few trials as yet held with comparative success. 
It would appear that now a new vehicle enters the arena 
of competition and publicity, with an issue far and away 
ahead of anything yet brought out, that its merits are to 
be discounted by those who have their own fish to fr, 
and that the commercial and technical world generally 
are to be misled by statements made by persons not 
possessing the necessary intimacy with the practices 
employed in the Bayley vehicle to form any just opinion 
as to its merits. 

With all due respect to Mr. Thornycroft, I do not 
appreciate his knowledge and experience as applied to 
self-propelling vehicles. It cannot be favourably com- 
pared with that either of |De Dion et Bouton or the 
Diamler Motoren Gesselschaft, both of which firms 
have devoted upwards of twenty years to the subject, 
the former as to obtaining a high efficiency in launch and 
vehicle boilers, and the latter to a practical system of 
understructure to a vehicle. In designing the Bayley 
trolley, the benefit of this experience has been placed at 
my disposal, and I suppose it is the first steam vehicle 
brought out in this country in which is incorporated the 
indispensable practice of employing a set driving axle 
with dished wheels, as is the custom in building all carts 
and vans in which a load of upwards of a ton is to be 
carried. It will, therefore, not do to seriously consider 
the statements made by Mr. Thornycroft in his letter. 

In direct reply to your correspondent, I may say that 
the published statements with regard to consumption of 
fuel and water on the Bayley trolley are accurate, that 
they have been verified under the critical and exacting 
eyes of the judges of the Automobile Club, that I am 
personally satisfied these will be maintained without any 
undue wear and tear as suggested, that they are only 
consistent with the previous evaporative tests made by 
me when the De Dion boiler was eventually modified for 
use in this country, and that they are nothing other than 
normal results which can be doubtlessly improved upon 
when the heating of the feed water is considered. 

As to superheating the boiler steam, which according to 
your correspondent is likely to result in such serious con- 
sequences : in the ordinary sense of the term, there is but 
a very little superheat added ; insufficient, in fact, to 
materially add to the economy in generating steam, its 
object being rather for other a. The fact that the 
oil in the engine-case crank does not burn or unduly dis- 
appear, more than proves these statements, and there is 
no auxiliary heater for effecting the small {degree of 
superheat added other than the boiler furnace. 

On the first trial the vehicle was badly handled by the 
driver, who in turning, backed it into a deep gutter on 
the road side. It was helped out, owing to a defect in the 
steam stop valve preventing the admission of steam 
into the engine, and not because of the power installed 
in the vehicle (25 indicated horse-power) being insuffi- 
cient. The mishap was unfortunate, and spoilt the trial, 
but it does not affect the point at issue, and is to some 
extent excusable when it is known that the trolley was 
fresh from the shops, and had not been run 30 miles pre- 
vious to starting from the “Chequers.” This was the 





only hitch on the trials, and compares favourably with 
the first venture of your correspondent’s vehicle on the 
occasion of the Live: 1 trials, when its performance 
created a record indelibly written in the minds of the ob- 
servers present. ; 

With regard to two men being engaged for driving the 
vehicle, I can advise your correspondent that we are in 
the same position as he is, viz., the coke or coal has to ba 
raised from the bunker to the top of the boiler to feed the 
furnace. This can be effected either by the driver or the 
assistant lad, who in ordinary practice must necessarily 
accompany a trolley or wagon engaged in work ; the two 
vehicles are, in fact, identical with regard to firing 
arrangements. 

The figures published are accurate, and will be re- 
peated at the Liverpool trials ; they show that the trolley 
is capable of working at a cost of 1.7 lb. of ordinary gas 
coke and 1.4 gallons of water per ton-mile, as against 
2.9 lb. of Welsh coal and two gallons per ton-mile con- 
sumed by the Thornycroft vehicle. These facts — 
for themselves, and do not call for comment either from 
Messrs. Thornycroft or myself. It is only regrettable that 
a suspicion as to the accuracy of the figures exists in the 
mind of your correspondent. It is not a case of alleged 
economy, but effected economy of water and fuel con- 
sumption per ton-mile of load carried, which surely in the 
eyes of an engineer is the main point at which his energies 
must be directed. 

Yours truly, 


Srpney Srraker, Assoc. M. Inst. C.E. 
110, Cannon-street, London, H.C., July 19, 1899. 





ALUMINIUM IN ALLOYS. 
To THE EpiToR OF ENGINEERING. 

Sir,—Having recently seen in your paper and other 
publications various accounts of the propertiesof aluminium 
in preventing spongy castings ia iron, steel, or brass, 1 
determined to give ita trial in iron cistings, and was not 
a little surprised at the results, which I shall be much 
obliged if you, or any of your readers, can explain. 

Pure aluminium was first mixed with iron to form a 
10 per cent. alloy, or the ferro aluminium of the British 
Aluminium Company, and this was mixed in the ladle 
when casting in the proportion of 1 1b. to 100 lb. of iron. 
The fluidity of the metal was very evidently increased, 
and it poured satisfactorily, but then the trouble began. 
Immediately after pouring the metal in the gates and 
risers began to heave and bubble exactly like bread under 
the influence of yeast. The result was that the castings 
were a mass of small holes, more like a honeycomb than 
a casting I have ever seen. 

Again, having to replace a pump-rod that had given 
way several times when made in Muntz metal, I 
thought it advisable to try that extremely tough alloy 
(copper 90 parts and aluminium 10 parts). The rod was 
cast on end, with an extra foot for the removal of inferior 
metal, but on the two occasions of trial the rod was 
covered from Ye 3 to bottom with holes, not quite so bad as 
in the case of the iron castings, but more than enough to 
make the rod useless. 

The moulds for the iron castings were ordinary green 
sand ones, but for the copper alloy the mould was in dry 
sand and thoroughly baked in the oven, and it was care- 
fully ventilated a as we make them, with perfect 
success, for gun-metal alloys of copper and tin. Any 
information that will help to overcome the above troubles 
will greatly oblige, 

Yours faithfully, 


India, June 28, 1899. ENQUIRER, 





Great CentRAL Rar.way.—The net profit realised by 
the Great Central Railway Company for the first half of 
this year enabled the directors to recommend the full 
dividends upon all the company’s preference stocks down 
to and inclusive of the 4 per cents. of 1889. The following 
stocks, however, will have to go without any dividend 
for the past six months; 4 per cent. preference, 1891, 
2,230,000/.; 5 per cent. preference, 1894, 3,100,000/.; pre- 
ference ordinary: stock, 4,296,980/.; deferred ordinary 
stock, 4,296,980/. In all, accordingly, 13,923,960/. of 
stock will go without any return for the first half of 1899. 
The second half of the year may be expected to bs a 
more profitable period, and the London extension will 
tell upon the receipts for the whole six months. Sidings 
and branches will, however, have to be thrown out at 
various points before the extension is likely to become 
fully productive, and time must also be allowed for the de- 
velopment of suburban traffic in the neighbourhood of the 
Metropolis. Upon the basis of the accounts for the first half 
of 1899 the profits of the company must increase to the ex- 
tent of 536,9587. per annum to enable the stocks which 
are now receiving no return to have an average of 4 per 
cent. all round. The preferred ordinary stock is entitled, 
however, to 6 per cent. before the deferred ordinary stock 
receives anything, and the 1894 preference stock is 
entitled to 5 per cent., instead of 4 per cent. An annual 
addition of 116,9397. must, accordingly, be made to the 
556,9587. before the deferred ordinary stock works up to 
4 per cent., making the additional annual net profit re- 
quired 673,977/. ven if the ratio of the working ex- 
penses can be kept down to 50 per cent., the receipts 
must, accordingly, increase to the extent of 1,347,994/. per 
annum, or 25,923/. per week, before the company’s posi- 
tion can be ed as completely satisfactory. The 
receipts have increased during the past half-year at the 
rate of about 45007. per week ; and if this rate of increase 
can be maintained the company will overtake its lia- 
bilities in five or six years. Of course, during that 
period the capital account will gradually expand, and 
further additions to the annual profits will be necessary in 
consequence, 
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INDUSTRIAL NOTES. 


Tue Parliamentary Session is now sufficiently ad- 
vanced to be able to estimate pretty accurately the 
number and character of the Bills which will pass 
and become law. As regards labour legislation, the 
session has been almost a barren one. The Bills were 
numerous enough, some thirty-six being introduced 
by Labour Members, and their friends, dealing with 
various industrial questions, or with matters of 
especial interest to the working classes. . Of these 
only three or four have passed, or are in such a 

osition as to pass ere the close of the session. 

he more important are the Half-Timers’ Bill, the 
Shop Assistants’ Seats Bills for England and Ireland, 
by Sir John Lubbock, and for Scotland by Mr. 
Souttar. The Bills introduced, but not passed, most 
of them being really dropped before attaining a second 
reading, included: Bakehouses, by Mr. S. Woods ; 
Boiler Inspection, 7 Mr. Fenwick; Cheap Trains, 
Mr. Woods; Coal Mines Regulation ; Employers and 
Workmen ; Factory Acts Amendment (two) ; Housing 
the Working Classes ; Certificates for Merchant Sea- 
men, by Mr. H. Wilson ; Mines Eight Hours. There 
were no fewer than eight Bills dealing with old age 
pensions in one form or another ; one for the regula- 
tion of quarries, three dealing with shop hours, early 
closing, and the like, three amending the Truck Acts, 
one about certificates for watermen on the Thames, 
one for improving workmen’s dwellings, apart from 
others which incidentally dealt with the same ques- 
tion, and two for amending the Workmen’s Compen- 
sation Act. These are the chief subjects dealt with; 
other matters were included in the remainder of the 
Bills. The good intentions of the promoters of these 
Bills were frustrated by political party moves, or fell 
through by reason of non-perseverance by the authors. 

Some of the Bills enumerated are merely ‘‘ hardy 
annuals,” which will be heard of probably again and 
again. Some are, perhaps, only intended to show to 
the constituencies that their members are endeavouring 
to fulfil pledges given at the election, but others are 
keenly desired by individual members and by those 
who send them to Parliament. Singularly enough the 
Mines Eight-Hours Bill, and the Mines Regulation 
Bill have dropped behind in the race. The former 
made no progress, although on some former occa- 
sions it stood the test of debate and of division. 
Since then the Eight-Hours Bill for miners has re- 
ceded in public estimation, and possibly also in the 
estimation of the miners themselves. This is not due 
to the opposition of Durham and Northumberland 
only, but to the fact that trade has been better and 
miners, like others, have been quite content to take 
advantage of the larger demand and put in more time. 
The attempt to amend the Compensation Act was very 
feeble, both Bills being ‘‘ dropped ” at an early stage. 
So also were the three Bills for the amendment of 
the Truck Acts. One of the Shop Hours’ Bill was 
kept on the paper until the beginning of the pre- 
sent week, but only nominally; Bills dealing with 
Old Age Pensions still remain on the notice paper 
for Wednesday, August 9, but, alas, the position and 
the date render them impossible of being reached. 
But this matter is promised in another shape, for next 
session, 1900. Still, instead of its ripening it seems to 
be becoming more and more complicated by the mul- 
tiplicity of schemes, and by the divergent views enter- 
tained regarding them. The subject is fraught with 
difficulty by reason of the vast sum required for the 
object, and by reason of the smallness of the dole 
proposed to be given—for 5s, per week is not suffi- 
cient to keep a man from starvation if he have no other 
means. Infact, it would be far worse than the work- 
house as at present administered. 





Among the measures promised by the Government 
for the next session is one dealing with the Factory 
and Workshops Acts, two Bills on,the subject being on 
the notice paper as late as July 5, one a consolidated 
Bill with amendments, and the other an amending Bill 
only. It is high time that these Acts should be again 
consolidated. There are now in force no fewer than 
fourteen Acts governing factories and workshops, and 
it is most desirable that these should be incorporated 
into one Act. The last consolidation Act was in 1878, 
21 years ago, since which the Acts have been greatly 
extended, taking in other trades, and applying new 
rules to a number of industries not previously included. 
In our rapidly extending legislation 21 years is too 
long a period for any principal Act to operate, for 
it mnt eset pte Fe. by the many new provisions 
to be read into it by later legislation. Besides which 
it will be a good thing to start the new century with 
Acts bringing all the existing legislation into a focus. 
This might well apply to the existing measures relating 
to labour, For example, no fewer than 20 Acts relate 
to mines, all the provisions in which might well be in- 
corporated into one consolidation Act. It would be a 
useful work if the session of 1900 were devoted to 
consolidation, with such amendments as are deemed 
to be essential for completeness. Of course this could 
not be done if members were determined to engraft 





upon the Bills sueh extensions as would be regarded by 
others as highly objectionable, such as the eight hours 
in a Mines Consolidation Bill. The Labour Laws of 
1895 require some revision, the whole law respecting 
masters and servants having undergone changes. The 
Truck Acts also require to be overhauled. Here, 
then, is a field of operations capable of great good 
by simplification of the law, and bringing all the pro- 
visions into a handy form for worker and employer 
alike. The Home Secretary’s promise to deal with 
the Factory and Workshops Acts is a step in the right 
direction, and it is to be hoped that the Labour 
Members will assist in the work. 





The monthly journal of the Amalgamated Society of 
Engineers reports that the number of members has 
increased to 84,414, or 203 more than in the previous 
report. The total number on donation benefit at date 
was 2037, as compared with 1956 in the previous 
month, but this increase is attributed to the unfortu- 
nate fire at Messrs. Armstrong’s causing some stoppage 
of work. The number on sick benefit dropped from 
1925 to 1894; but there was an increase of 30 
on superannuation, from 3405 to 3435. As re- 
gards trade movements, a brief report is given of 
the adjourned conference at the Westminster Palace 
Hotel, when the question of Mid-Lancashire was 
considered, the employers offering to submit the 
matter to arbitration. The employers declined, 
however, to reopen the Halifax question. In 
Liverpool the wage question had been referred to the 
conference, with the result that a joint recommenda- 
tion was made in favour of a small increase in wages 
all round, but in varying amounts. The recommenda- 
tion was subsequently accepted and agreed to by both 

arties. At Bridgend an advance of 3s. per week has 

een conceded, 1s. 6d. at date and a second Is. 6d. in Sep- 
tember. There are some other movements on hand, but 
not in a sufficiently forward stage to be reported on at 
present. A levy for the Danish engineers of 3d. per 
member has been agreed to by a general vote, 10,851 
being in favour, and only 49 against it. In the elec- 
tion of delegates to the forthcoming Trades Congress, 
a second ballot will have to take place in several 
divisions. The members are reminded of the proposed 
national demonstration in Hyde Park on Old he Pen- 
sions and Housing of the Working Classes. The fund 
for lending money to members on house property is 
declared to be ample for present purposes, and steps 
are being taken to allocate it. Some dissatisfaction 
having been expressed as regards the small number of 
votes on Parliamentary representation, the council 
express regret for this, but declare that there is no 
reason to believe that the result would have been 
different on a larger poll, and therefore the matter 
remains as left by the ballot. 


The report of the Boilermakers and Iron Ship 
Builders for the current month says that ‘‘ the returns 
from most of our districts show that there is abund- 
ance of work for all hands. For a number of years 
the shipbuilding trade has not been in such a brisk 
and flourishing condition as it is at present. All the 

ards are full of work in all the districts. In other 
Laeahins of our trade, such as bridge and boiler 
building and structural work, there is » of a plentiful 
supply. The outlook for our members is a cheerful 
one,” and they are urged to take full advantage of it, 
and make hay while the sun shines. It goes on to 
say that there is a scarcity of workmen in many 
establishments ; more inquiries have poured into the 
office for men than has been experienced for years. 
After this information the members are told that the 
men must be prepared to stay in their situations, and 
not give up or absent themselves from work—if they 
do, the rules are to be enforced against them. Then 
follows a list of twelve large yards, in as many great 
centres, where men are wanted, in several of which 
men are wanted in all branches and of all classes, two 
very ae firms wanting as many men as the society 
can send to them. It is then pointed out that over 
1000 members are idle and on the society’s books. 
In consequence of this state of things all out-of-work 
benefit has been stopped for members under fifty 

ears of age, except in cases of suspension or break- 
oom of machinery. Members desiring to go to jobs 
can draw their cards. cor van | — to members con- 
trary to rule is to be refunded. The returns show 
2409 on the books, as compared with 2863 last month. 
Of the total, 428 were on donation benefit, 130 signing 
the vacant-book, 12 drew cards, 573 were on super- 
annuation, and 1266 were on the sick-list. There is a 
lock-out of men on the Wear, by two firms, the 
members voting a levy for them of 6d. per member 
by 18,633 against 12,642, a in favour 5991. 

he society is not responsible for the dispute, but the 
gauge was thrown down and the council accepted 
the challenge. Both sides are striving for victory, 
and the men of the union think that they will 
win. 





The report of the Associated Blacksmiths’ Society 
shows a very small decrease in numbers, amounting to 





eight. There was an increase of two on superannua- 
tion benefit, and of 15 on sick benefit, but a decrease 
of five on idle benefit. The sick members at the date 
of the report were equal to 64 per cent. of the total full 
members. The officers complain of the decrease in 
membership, and one instance is given in the report of 
one who, since 1889, had drawn 45/. 1s. 84d. in bene- 
fits, was excluded for arrears in 1897, was compelled 
to rejoin in 1898, and who has again vanished into 
space. It very naturally arouses the ire of paying 
members when they find a man use the society for 
selfish purposes, drawing all he can, and repaying as 
little as possible, and that little mostly under compul- 
sion. As — the weekly pays recently introduced 
on the Clyde and its districts, it appears that the 
Caledonian and North British Railway Companies 
have not come into line, and also one firm which seems 
to have broken away from the Employers’ Federation. 
The Society of Smiths have refused to join the official 
scheme of federation, but it is allied to the Engineer- 
ing Federation; the Shipwrights and the Machine 
Platers’ Unions have, however, joined the former 
while for the present they retain membership of the 
latter. The report mentions another scheme which is 
to be brought before the Trades Union Congress in 
September next. The wages question at Dundee is 
not yet finally settled, but the proposals of the em- 
ployers have been considered by the executive, and 
those proposals have been sent to the Dundee branch, 
which, with a small committee from the executive, 
will deal with the matter. The council is preparing a 
complete return of the rates of wages paid throughout 
the districts where branches exist. The state of trade 
is so good that only 23 members are returned as signin 

the vacant book, indicating that they were out o 
employment. The Scotch holidays, however, have 
now commenced for the season. 


The condition of the engineering trades throughout. 


Lancashire continues in a satisfactory state generally, 
the only exception being a slight falling off in the 
textile machine-making industry. In all the other 
branches the activity recently recorded is fully main- 
tained. Indeed, there would appear to be a further 
improvement, for the trade union returns show fewer 
men on the funds entitled to unemployed benefit. 
The engineers’ list has now fallen to about 2} per cent., 
the machine workers’ to just over 1 per cent., while 
the steam-engine makers have a clean sheet. There is 
an exceptional demand for smiths, fitters, and pattern- 
makers in various districts. A considerable amount of 
overtime is being worked in some cases, especially in 
the tool-making branches. The wages movement at 
Liverpool has been settled by a concession of about 6d. 
on local rates, and in Mid-Lancashire the men are 
being balloted on the employers’ proposals. Generally 
there is every indication of peaceful relations, and of 
a friendly solution of difficulties. The tendency to- 
wards conciliatory methods is very encouraging, and 
may be expected to grow now that friendly interviews 
accompany, if they do not precede, disputes. In the 
iron and steel trades the tone is good, with increasing 
firmness as regards prices. The recent quarterly 
meetings have strengthened the position by confirming 
the large rise in prices during ‘he sack three months, 
in the Lancashire districts, representing from 15s. to 
20s. per ton on pig iron, 25s. to 30s. on finished iron, 
15s. on hematite, 17s. 6d. on steel billets, 5s. to 10s. 
on steel bars and boiler plates, 25s. on steel hoops, and 
other material proportionately, These higher prices 
have not checked business to any appreciable extent, 
for orders come forward in excess of makers’ ability to 
deliver within the time required by customers. In 
fact, the tendency is towards a hardening of prices in 
most cases above and beyond the quoted rates. 





The condition of the iron trade in the Wolverham 
ton district has been and is of a most favourable 
character generally, a strong tone being maintained 
as regards prices throughout. The anticipations on 
the eve of the quarterly meeting were that it would 
be followed by extensive bargains, which anticipations 
were not altogether belied, if not fully realised. 
Makers are full of orders, and it is reported that 
some buyers have been trying to secure supplies over 
the entire quarter ensuing. Consumers who have 
large orders on hand have been anxious to buy, 
but merchants evinced a desire to defer business. 
The latter are not, however, likely to purchase 
at easier rates. The proposal of members of the 
Ironmasters’ Association to abolish discounts will, 
perhaps, hit the merchants more than consumers, 
as it will greatly interfere with their relations with 
customers. But apparently the pro will be 
adopted to some extent, if not generally, for one of 
the largest manufacturing firms have, it is said, ad- 
vised their customers that in future all quotations will 
be net. It is not likely that this firm will stand alone. 
Bar and plate-makers ny ook increasing offers, and a 
large demand has Toga or are no. for galvanis- 
ing p 9 t sheets, » an are in 
active cand, and for tube po large quantities 
have been in order both for home and foreign require: 
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ments. Steelmakers seem to be busier than ever, 
being pressed with orders for bars, channels, plates, 
and angles. The one drawback in this picture of pros- 
perity is the scarcity of pig iron, which can only be 
obtained by buyers willing to pay the highest rates 
quoted net. ost of the iron and steel-using indus- 
tries are exceedingly busy, including the engineers, 
ironfounders, smiths, boiler and tank makers, bridge 
and girder contractors, and all branches of electrical 
engineering. The workers in the railway sheds are 
also busy. 


The Government Employés Union held a meeting in 
the Westminster Town Hall last week to penis 
against the wages paid to the men in the Royal Army 
Clothing Department at Pimlico. The meeting was 
weeded over by a vestryman of St. George’s, Han- 
over-square, and the speakers included two London 
members, one of whom is also a member of the 
London County Council. The promoters tried to get 
Mr. Herbert Gladstone to attend, but, as an ex-Com- 
missioner of Works, and possibly one to fill a similar 
post in the near future, he simply apologised for his 
absence. Sir Charles Dilke said that in his belief the 
working classes generally share the view that Govern- 
ment and the local authorities ought to be among the 
best employers in the country. No doubt that is the 
view, but they would not like to see Government 
workers raised above the rank and file in wages and 
age. 9 to any extent. The chairman stated that 
some of the men only obtained 2ls. per week, which 
was not a living, but a lingering wage. But how is it 
that the workers in the Army Clothing Department 
are not members of the Tailors’ Union? If they were, 
they would or could ask that the log system should 
be agreed to, in accordance with the fair-wages resolu- 
tion of 1893. Members of Parliament begin to fight 
shy of this kind of thing. They cannot go into the 
Lobby, certainly not into the Central Hall, without 
being buttonholed by representatives of the Govern- 
ment workers for the redress of grievences. How the 
men find the time is a mystery, if they are so over- 
worked as they represent themselves to be. But 
Government ought not to pay below the standard rates 
of wages, unless there is good reason in the shape of 
privileges to more than make up the deficiency. 





In the Birmingham district the iron trades, towards 
the close of last week, were in an excited state, almost 
in a boom. The quarterly meeting was well attended 
by buyers from most of the leading centres throughout 
the country. The reports indicate that good business 
on healthy lines is being done in most of the home 
centres. Locally it is many years since the works 
were so fully occupied as at present. Prices are ad- 
vancing, and the only drawback seems to be the 
scarcity of raw material. New business, as a rule, 
had to be restricted to very small parcels, heavy tools 
being subject to prices at the date of delivery, if enter- 
tained at all. Unmarked-bar makers decided to 
increase the rates to 8/. 10s. per ton, making an 


advance of l/. per ton within a month. Prices in 
other directions were also advanced. Altogether the 
iron and steel trades are enjoying a period of great 


activity. The only drawback is the scarcity of pig 
iron, which is in enormous demand. The local iron, 
steel and metal-using trades are busy for the most 
part and so also are the lighter trades. 








THE NEW BRITISH BATTLESHIP 
‘* VENGEANCE.” 

H.M.S. VENGEANCE, to be launched on Tuesday by 
Messrs. Vickers, Sons, and Maxim, Limited, Barrow- 
in-Furness, is a first-class battleship laid down on 
August 23, 1897, and to be completed next spring at a 
cost of 870,419/., according to the Navy Estimates. 
There is no doubt about this time result being realised, 
as the vessel is much further advanced than is usually 
the case with vessels to be launched into the water 
on ways. She is 390 ft. long between perpendiculars, 
74 ft. beam, and some concessions have been made in 
her design to insure a draught of only 26 ft. when she 
is in full working order. The displacement then will 
be 12,950 tons, of which 8550 tons are due to the hull. 
She may be said to belong to the Canopus class, 
although noe been orderel a _ later, she em- 
bodies several changes in detail. Like the five vessels 
of the type named, her side armour is of 6 in. thickness 
instead of 9 in.; but, the face being specially hard- 
ened, the shot-resisting power will be greater than that 
nominally corresponding to thethickness. The broad- 
side armour is 14 ft. deep, being carried 5ft. below the 
load-water line. The length is about 196 ft., leavin 
about 100 ft. forward and aft, but this is more nomina 
than real, for instead of the thwartship bulkhead 
being, as has hitherto been general, at right angles to 
the line of the ship, the end armour is arranged in the 
form of a >, the point being towards bow and stern, 
and as this is from 12 in. to 8 in. thick, thinning 
towards the bottom, it extends the armour pro- 
tection. Again, the side armour is carried to the 
ram as 2-in. nickel-steel plating, which broadens as 





it extends forward till it reaches from top to bottom, 
and thus the ram is greatly reinforced. Here it may 
be said also that the forefoot is greatly cut away, as is 
also the deadwood aft to improve the circle turning 
of the ship. Abaft the citadel the side plating is 
made thicker at the load line for a depth of quite 
10 ft. The protective deck is 2 in. thick, and as 
usual, is curved from the bottom of the side armour 
to above the water line in the centre. This curve 
enables the engines to be entirely below the deck, 
obviating the necessity for an armoured coaming round 
the cylinders. There is the usual bunker protection, 
and coal is carried both under and upon the protective 
deck, the other levels within the length of the citadel 
being middle, main, upper, and boat decks. ‘The last- 
named, however, does not extend the full width of the 
ship. At the end of the ship there is a platform below 
the protective deck. 

The barbettes for the pairs of 12-in. guns are imme- 
diately within the > at the forward and after end of 
the citadel. These are 36 ft. 8 in. in diameter, of 
12-in. Harveyed nickel steel. There are four case- 
mates on the main deck on each broadside, there being 
twelve 6-in. quick-firing guns in all, four of them 
being placed on the upper deck. The bow and stern 

uick-firing guns have a range to 28 deg. abaft or 
orward respectively, and the broadside guns the 
usual 120 deg. The casemates are in plan very irre- 
ular octagons, the end ones being almost triangular. 
There are, in addition, eighteen smaller guns, three 
12-pounders in the citadel on each broadside on the 
upper deck, and four on the main deck, two firing 
forward and two aft. The machine guns are on the 
bridges and military tops. The masts are very lofty, 
and carry searchlights, which are placed on a plat- 
form well raised. There are two navigating bridges, 
one forward and one aft, and two conning towers, the 
forward one having 12-in. Harveyed nickel steel, and 
the after 3-in. nickel steel. The voice tube and am- 
munition hoists are armoured. 

The Vengeance is, of course, propelled by twin- 
screws, each driven by an independent set of triple- 
expansion engines, with three vertical cylinders of the 
collective power of 6750 indicated horse-power, the 
aggregate being 13,500. This is attained with the 
engines making 108 revolutions, and with a steam 
boiler pressure of 300 1b. per square inch, reduced to 250 
at the engines, and at this point it may be said that 
the total weight of the machinery, main and auxiliary, 
including boilers and the water in them is about 1290 
tons. e high-pressure cylinder is 30 in. in diameter, 
the intermediate-pressure 49 in., and the low-pressure 
80 in., the stroke being 51 in. The cylinders are 
separate and independent castings, stayed together, 
and all the barrels are jacketed. The high-pressure 
and intermediate-pressure cylinders are each fitted with 
one valve of the piston type, and the low-pressure cy- 
linder with the ordinary flat valve fitted with equili- 
brium rings. The valve gear is the double eccentric 
ordinary link motion. The straps are separate from 
the rods, and of forged steel, lined with white metal. 
Double-cylinder reversing engines are fitted, which 
in 30 revolutions turn the main engines from full gear 
ahead to full gear astern. The starting position, it 
may be added, is amidships. 

The bottom frames of the engine are of cast steel, 
and are bolted together to form one complete bed- 
plate for each set of engines. Bolts, and not studs, are 
used for securing the main bearing caps. The front 
columns are forged steel, and the back columns are of 
cast iron with guides bolted to them. 

The pistons are of cast steel of conical form, the 
piston-rods of solid wrought steel 8} in. in diameter, 
with a substantial collar under the piston. Ample 
surface is provided for the ahead and astern guides. 
The connecting-rods are 8 ft. 6 in. long, centre to 


‘centre. The crank and propeller shafts are of forged 


steel, finished complete at the company’s works at 
Sheffield. The couplings are forged solid with the 
shaft, except the wrought-iron disconnecting coupling. 
The total length of the shaft from the main en- 
gine to the propellers is about 124 ft. The crank- 
shaft is made in three interchangable parts, the ex- 
ternal diameter being 164 in., with a 9-in. hole. The 
length of the main bearings is 9 ft. 6in. Thecrankpins 
are 18 in. in diameter outside and 94 in. inside, and 
20 in. long. The cranks are set at an angle of 120 deg. 
The sequence is high pressure, low pressure, and 
intermediate pressure, the high-pressure cylinder 
being _— at the forward end and the low-pressure 
aft. The propeller shafting between the crankshaft 
and the stern tube is 154 in. outside and 87 in. inside 
diameter. The stern-shaft for the stern tubes is 164 in. 
outside, exclusive of the gun-metal casing, and 9 in. 
inside. The shafting beyond the stern tube is 17} in. 
outside and 10 inside. The after coupling of the pro- 
peller shafting is so arranged that the after length of 
shafting can be withdrawn in a forward direction with- 
out disturbing the stern-tube shaft. The shafting within 
the tube is effectively cased with gun-metal. The thrust- 
block consists of horseshoe collars faced with white 
metal having a thrust surface of 1800 square inches for 
each set of engines. The stern tubes are of gun-metal, 





cast in one length, fitted with lignum vite bearings 
in the usual Admiralty manner. The propellers are 
four-bladed, of bronze, and 17 ft. in diameter, and 
work inwards. The turning engines with two cylin- 
ders, are capable of turning the main engines com- 
pletely round in eight minutes with two-thirds the 
working pressure of the boilers, and when exhausting 
_ _ atmosphere. Hand-turning gear is also pro- 
vi . 

The condensers are circular, made of rolled naval 
brass plates with gun-metal mountings. One main 
and one auxiliary condenser is placed in each engine- 
room. The total cooling surface of the two main 
condensers is 14,500 square feet, and of the auxiliary 
condensers 2200 square feet. These latter are used for 
condensing the steam from the auxiliary engines 
throughout the ship, and are fitted with a combined 
circulating and air pump. The condenser tubes are of 
solid-drawn brass, untinned, in. in external diameter 
and .048 in. thick. The pitch of the tubes is 34 in. 
One main air pump is fitted to each main engine, 
30 in. in diameter by 19 in. stroke, and is driven by 
means of levers from the low-pressure cylinder cross- 
head. These pumps deliver into a hotwell. Two 
circulating-pump engines are fitted to each engine- 
room. hey are of the centrifugal type, having 
impellers 45 in. in diameter, driven by a com- 
pound engine. The duty expected of these pumps 
is 1200 tons of water from the bilge per hour 
with two-thirds the steam pressure, and exhaust- 
ing into the atmosphere. ither of the two sets 
in each engine-room is large enough for the duty. 
The circulating sea-suction pipes are 17 in. in diameter 
and the discharge 19 in. These engines are placed as 
high as senetianlite in the engine-rooms. The hotwell 
is of 100 cubic feet capacity and is fitted low down in 
each engine-room. The main air pumps deliver into 
these hotwells. A pumping engine of the duplex 
Pho is fitted to draw from these hotwells and discharge 
through grease extractor tanks into the feed tanks. 
These pumps are also connected to the main con- 
densers. Each grease extractor has over 10,500 square 
inches effective filtering surface, and the extractors are 
easily cleaned. Tanks for feed water of about 70 tons 
capacity are provided in wings and double bottoms. 
These tanks can be filled by means of injectors at the 
rate of 50 tons per hour. Means are provided for the 
admixture of lime with the feed water. The feed 
pumps (by Messrs. Weir), six in number, are fitted in 
the boiler-rooms; one in each compartment is arranged 
as a main and one as an auxiliary feed pump. They 
are of such a capacity that three are sufficient for the 
full power. The pressure in the feed pipes arranged 
for is 700 lb. per square inch. 

The main steam pipes are of steel, lap-welded with 
butt-strap over the weld for pipes down to, but 
not including, 6 in. Below this they are solid-drawn 
steel down to l4in. in diameter ; below this again 
they are of solid-drawn copper. Reducing valves are 
fitted in the main steam pipe in each engine-room 
between the main shut-off valve and the regulating 
valve. Separators are fitted in the engine-room, one 
each side, on the boiler side of self-closing valves. 

There are twenty boilers of the Belleville type, with 
economisers, and all recent improvements. Each 
boiler can be used independently of the others, and 
works at 300 1b. per square oa. The boilers are 
arranged in three compartments, eight in each of the 
forward and middle boiler-rooms, and four in the after. 
There is no middle-line bulkhead in the boiler-rooms. 
Fifteen of the boilers have nine elements of large tubes 
44 in. in external diameter, and five boilers consist of 
eight elements of large tubes 44 in. in external dia- 
meter, each element containing seven pairs of tubes. 
All the boilers are fitted with economisers, those in 
the wings of the ship having six elements, and the 
remainder seven elements in each case. The econo- 
miser elements consist of ten pairs of tubes 2? in. in 
external diameter. The heating surface is 21,760 square 
feet in the main tubes, and 12,010 square feet in the 
economisers, the total being 33,770 square feet. The 
boiler tubes are all of British manufacture, as also 
the material from which they are drawn. The tubes 
are all solid-drawn, finished cold, carefully annealed 
after manufacture, and subjected to severe tests. Each 
tube is coated externally with zinc by electro-deposition 
at the Barrow Works. 

As to the auxiliary engines in the ship, some brief 
reference may be made. The distilling machinery, by 
Messrs. Weir, consists of two evaporators capable of 
rte 8p from sea water 68 tons per 24 hours when 
worked not compound, and 42 tons when worked com- 
pound. The two distillers produce 40 tons of fresh 
aérated water per day, for drinking, at 15 deg. Fahr. 
above that of the circulating water, with circulating 
water at not less than 75 deg. Fahr. The electric 
light machinery consists of three sets of combined en- 
gines and dynamos, the electromotive force being 
80 volts for all loads from 10 up to 600 amperes. 

There are two double-cylinder direct-acting steering 
engines, by Messrs. Caldwell and Co., Glasgow, of 
sufficient power to move the rudder from hard-a-port 
to hard-a-starboard, and vice versd, through an angle 
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of 70 deg. in 30 seconds with the vessel proceeding at 
a speed of 18} knots and a pressure in the steam pipes 
of 200 lb. per square inch. There are four sets of engines 
and pumps for air compressing, two boat hoists, two 
refrigerating machines, two coal hoists, five ash hoists, 
five air-blowing engines, and, for ventilating the ship, 
there are ei tht electrically driven fans, six with 
3 ft. 6in., and two with 3 ft. discs. These are distri- 
buted throughout the ship. There are also twosteam 
fans 7 ft. 6 in. in diameter, one in each engine-room, 
and four fans of 8 ft. diameter and two of 6 ft. diameter 
for the boiler-rooms. Each fan is double-breasted. 
The ship will have a better appearance than the 
Canopus class, for, in addition to other changes, both 
funnels are of the same diameter—11 ft. They are 
90 ft. high from the grates, and are spaced at 23 ft. 
centres. The spacing of masts and funnels could be 
more effective from the point of view of appearance ; 
but, after all, there ara other immensely more im- 
ortant considerations than the esthetic, and Sir 
Villiam White, K.C.B., the Assistant Controller and 
Director of Naval Construction, and Sir John Durston, 
K.C.B., the Engineer-in-Chief, who are responsible for 
the design of this as of all our other naval ships, have 
ever succeeded in blending in due proportions beauty 
with power. 








A NEW METHOD OF FORCED DRAUGHT.* 
By Mr. NE.son Fotry, Member. 

Tue weiter has called the system about to be described 
new, believing it to be original, and, up to the present, 
untried, except by himself; but he is naturally open to 
correction, should such not prove to be the case. 

The fundamental principle of the system is that the 








experimental trial. It will be observed that the holes are 
at sach an angle as not only to direct the air up among 
the fuel, but also to induce, by means of the jets, a 
draught from the ashpits. The a, 3 _— of the bar is 
made umbrella fashion, so that the holes may have pro- 
tection as far as ible from ash, dust, or scoria. 
“™~ 4is an enlarged section, showing this feature. 

ithout being sanguine of a satisfactory result, it was 
thought that the benefits to be gained in leaving both 
stokeholds and ashpits open were sufficient to justify some 
experiments being made on a small stationary water-tu 
boiler. The results have been so far beyond expectation 
that the subject appears to the writer to be of sufficient 
interest and importance to warrant his bringing it under 
the notice of the Institution; in fact, it seems to him 
to bid fair to cause some revolution in forced combustion. 
The results of these experiments are appended at the end 
of the paper. 

Up tothe present only short bars have been experi- 
mented with, but a sample bar up to 4 ft. in length has 
been cast without difficulty ; at the same time, where it is 
——_ to have an air box at each end of the grate, the 

rs need never exceed the moderate length of, say, 3 ft. 
A method of uniting them in the centre has also been 
devised for such cases as when the front only is available 
for an air box, and a long grate is desired. It should be 
noted, however, that it is thought preferable, in order to 
give facilities for good stoking, —s fires, and keep- 
ing the fires in = order, to work always with short 
grates, and use a high rate of combustion. 

It has been observed during the experiments that little 
refuse falls into the ash pits, that the bars keep perfectly 
cool, and that the clinker does not adhere to them ; in 
fact, from time to time, the clinker can be removed from 
the fire without drawing the same. 

It_has also been noticed that during forced draught 


the bars do not suffer at all, although it is only fair to], 





say that on one occasion the ends of some bars were 
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firebars themselves are utilised as a means of forcing the _ burnt because the bridge at the back was not in order, a 
air into the fire. In order to accomplish this, the said | space being left between it and the bar ends. 


bars are made hollow, and are perforated with a row of 


The bars have been tried at natural draught, and after 


small holes along each side near the upper surface, the ten days’ continual steaming during day hours, no more 
holes being placed at such an angle that the air is forced than the normal injury was sustained, and only a few 


in jets into t 
the bars. The front ends of the bars are inserted into a 


x or canal under the fire door, which is in communi- | advan 


cation with a fap, as shown in Figs. 1 and 3. 


ig. 2 shows a section of some bars as designed for an norma 





* Paper read before the Institution of Naval Architects | could 


at the Newcastle-on-Tyne meeting. 


e fire through the ordinary spaces between holes were found choked. 


It is intended, in adopting this system, that the full 
e should be taken, making the grates moderate 
in —— , and running with forced combustion as a 

condition. In this manner the destruction of 
fire bars would be reduced to a minimum, and the fires 


of indifference whether the fire-door is open or shut ; but, 
of course, it cannot he overlooked that, at very high rates 
of combustion, especially with ordinary cylindrical boilers, 
the fire-door must be kept shut, as with the ordinary ask- 
pit draught. 

Presuming a long life for the individual bars, the cost 
of production need need not, it seems to the writer, be 
considered a serious matter ; for the foundry in Naples it 
comes to about 10 centimes per kilogramme. 

The experimental grate was 2 ft. 74 in. long and 


be | 2 ft. 74 in. wide, composed of bars of section as shown 


in Fig. 4; in the case of Experiment 5, however, half 
the length was bricked over. The air pressure was obtained 
from a smithy blast, the strength of which was never 
more than 80 millimetres (3} in.). Coal, Cardiff of good 
































quality. Height of funnel from bar level, 17 ft. 6 in. 
Results. 
- las Jet Holes. Bars. | 
signee 
a 5m | 
o E oS ¢ | . 
| 3 “8 es] a | 3 | Observations. 
siailgeds) S| a /]/8| 2 | 
el ne SSee 3 2 3 a = 
MB} SMPs ae) x] S| a | 
in. in. in, (ft. in.|eq. ft.) 
1 /1.38} 29 * 34 | 2 73 7 |Evaporative _ trial, 
| careful firing 
2 |1.45| 32 & | [2 mw 7 Ditto 
8 {1.25} 41 ws $i} | 2 74 7 (EF. r combustion only 
41.73} 40 os # | 2 it 7 |Evaporative trial, 
| careful firing 
5 |3.15) 72 1's #4 | 1 34) 3.22 For combustion onl 
6*/3.15| 53 Ys 44 | 2 74 7  |Evaporative trial, 
| | | careful firing 








* Linge! this trial it was thought that for this rate of com- 

tion the p ges to the -funnel were too contracted. On 
measuring same they were found to be collectively between one- 
sixth,and one-seventh of the grate area, whereas the funnel 
area itself was one-fifth. 








PORTABLE PNEUMATIC RIVETERS IN 
SHIPBUILDING.* 
By Mr. W. J. Bascocx, Member. 


ProspaBLy the hardest manual labour in all the various 
operations in building a ship is that of riveting. Com- 
bined with this is an amount of technical skill acquired 
only by long and arduous ere at the trade, 
pe varying with the class of rivets driven. Like the 
stonecutter who can only learn to do first-class work on 
one particular stone, and is at a loss, for instance, on 
marble, if trained to granite, so a first-class shell riveter 
cannot properly drive inside rivets, and vice versd, while 
the boiler riveter, however good he may be at his own 
work, is of little use on any part of the ship’s hull. With 
such conditions, a difficult trade to learn, a hard and 
exhausting one to follow, wearing a man out in his youth, 
for no one ever saw an old riveter—although in other 
trades age itself is not necessarily a bar—wages are inevit- 
ably high, and most of the work is done by the piece. 
When the work is to be had, therefore, the riveter makes 
a great deal of money, but at the expense of his vital 
energies, which he is too apt to attempt to restore by 
stimulants, especially as his work is done, almost entirely 
from the nature of the case, in the open air, exposed to 
the heat of summer and the cold of winter. 

The tools with which he works are furnished entirely by 
the yard, so that unlike other mechanics, he is not obliged 
to have i. of his own, while, as rivets are rivets 
the world over, little familiarity with the customs of an 
particular yard is required of him, and he has not muc 
incentive to remain in one p to establish relations of 
amity and mutual esteem with his superiors. 

The riveters, therefore, have been extremely indepen- 
dent, arrogant, and high-handed in their relations with 
the masters, giving more trouble than all the other classes 
of labour in a yard put together. In addition to this the 
rapidly increasing size of —— with the corresponding 
necessity for heavier plating, doublings, &c., requires the 
use of larger and longer rivets, which cannot be ew 
closed down by hand, however skilful the men may be. 
For all taese reasons, inthe yard of the Chicago Ship- 
building Company, of which I am the manager, some 
three years ago a determined effort was begun and an 
extended series of experiments entered upon to develop 
machinery capable of being operated by unskilled labour, 
by which all the rivets in a ship could be driven, which 
effort has been entirely successful, 30 that in the last ship 
we have completed there were a little over 250,000 rivets 
so driven out of a total of 340,000. But for insufficient 
air supply the proportion would have been greater. 

The decision to use compressed air for the operation of 
the machines, instead of hydraulic or electrical power, 
was made for several reasons. The severe winter climate 
of Chicago is against the use of hydraulic machinery in 
the open air, besides which we were aware that hydraulic 
compression rivets had never made much headway in 
British yards, though long in the market, and it seemed 
wiser to try a new line. Electricity, though advancin 
by leaps and bounds, is an intricate science in itself, wit 
which we were not familiar enough to see much promise 
in it, and all electrical appliances are very costly and 
somewhat delicate, apparently unsuited to the rough 
handling inseparable from ship work. More important, 
however, was the fact that air can be used for c ipping 
and caulking hammers, for drills and reamers, and for 
hoists, as well as for ventilating and cooling confined 
places, so that a compressing plant is a necessity in any 





be regulated to a nicety. me 
The fire can be regulated also, so that it is a matter 





* Paper read befure the Institution of Naval Architects 
at the Lousion meeting. 
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event, while we, of course, know that pneumatic com- 
pression riveters are universally used and indispensable 
in American bridge shops. 

We had in use already at that time a stationary steam 
riveter of the ordinary type driving rivets in such portions 
of the ship as could be assembled and handled as a whole. 
With this machine working on a channel floor suspended 
from an overhead trolley, 1800 rivets is an ordinary day’s 
work of ten hours at a cost of one } cent apiece. It is 
the work of this machine which is referred to in the Table 
on the next page. 

A very short experience with compression riveters 
showed that their great weight—reaching over 2500 Ib. 
for 6 ft. gap—interfered too much with facility of handling 
to make them either useful or economical. 

We then turned our attention to the pneumatic 
hammer, consisting of a cylinder in which a piston re- 
ciprocates, delivering an almost continuous series of blows 
against the end of the chisel, caulking tool, or rivet die. 
The hammer is light, powerful, short enough to go be- 
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tween frames, and small enough in diameter to get at 
rivets in corner angles. For small rivets, it can be held 
in the hand, though the work is severe. It is, however, 
almost impossible to hold on to the rivet by hand, the 
heavy hetenen hammer being agg f jarred off the head 
of the rivet by the rapidity of the blows from the pneu- 
matic hammer, giving the hclder-on no opportunity to 
bring his tool back into position between blows as in 
hand riveting. é ; 

We quickly devised a simple pneumatic holder-on, 
however, which admirably serves the purpose, consisting | 
only of a cylinder carrying a piston, behind which air is 
admitted, the rod extending through the front head and 
being cupped out to go over the head of the rivet. A 
piece of pipe secured to the cylinder braces it against any 
convenient support (Fig. 6). _ . 

Combining these two machines with a yoke, the hammer 
being mounted on onearm and the holder-on on the other, 
makes a self-contained machine in which the yoke itself 
can be made very light, as it has to resist only the pres- 
sure of the air against the end of the holder-on cylinder 
and the reaction of the hammer blows. 

Various sizes of these yoke riveters are used, and the 





weights are as follows for the depths of gap given, the 
yoke being made of pipe for the larger sizes : 





9 in. 83 Ib. 
513 ,, 160 ,, 
70 ,, 220 ,, 


It is very evident, therefore, that these riveters are 
portable in the highest degree. In fact, in the greater 
number of places they are moved about by two men 
entirely by oe the crossbar in the throat of those of 
larger gap forming a slide, and assisting in the move- 
ment. Occasionally they are suspended on a trolley 
from a light framework of pipe. Figs. 1 and 2 show 
these riveters at work in various parts of the ship. 

A variation of the device is to mount the hammer in a 
cylinder as a piston, behind which air is admitted to force 
the hammer forward as the rivet point is beaten down, 
the die on the opposite arm of the yoke being then solid, 
and may be small to get into contracted spaces between 
the frames of the vessel and elsewhere. 

For driving the rivets connecting frames and brackets 
at the tank top of a double-bottom ship, the yoke is 





Fo corner work a somewhat different arrangement is 
adopted. 

For the second class, the hammer is fastened to the 
end of a wooden beam which slides freely on a support- 
ing stud bolted to the bulkhead, an adjustable rod at the 
other end governing the distance of the hammer from the 
rivet point. A large number of rivets can be reached 
without shifting the stud. It is necessary, of course, to 
use the form of hammer described above with the air 
pressure behind it, and, as the die is cupped out to form 
the snap point, there is no tendency to slip off the point. 
The holder-on is mounted in the same way on the other 
side of the bulkhead. 

We now come to the third class, or shell rivets, which 
in many respects are the most important rivets in the 
ship, requiring the most careful workmanship and the 
best finish. Itis evident, at the start, that the varying 
thicknesses of plates, frame flanges and liners, and espe- 
cially the depth of countersink, render it impracticable 
to so gauge the length of rivet used that there will always 











mounted on a pair of rough wooden wheels for ease in 
handling (Fig. 3). 

The above descriptions and rg. ag will, I trust, 
sufficiently make plain our methods for all rivets which 
can be reached on both sides by a yoke or gap riveter. 
There remain three classes of rivets in a ship, as follow: 
1. Those through decks and tank tops, mostly counter- 
sunk, and all driven vertically downward from above. 
2. Bulkhead rivets (other than those near the top, or 
adjoining openings, which can reached by a yoke), 
nearly all with full heads. 2. Those in the outside shell 
of the ship, all countersunk. These three classes must be 
reached by riveters on one side and holders-on on the 
other, without any connection whatever between them. 

The first class are most easily driven, and for them the 
hammer is mounted on a bent pipe, with a pair of wheels 
at the bend, as shown in Fig. 4. The operator raises the 
handle to bring the flat die on the rivet, and, the bend of 
the pipe being loaded with lead, has only to bear down 
upon it in driving. A second man, with a pneumatic 
chipping hammer, cuts off the surplus metal, and, the 





—— hammer being brought back, a few seconds com- 
plete the operation. In this case the pneumatic holder- 
on is operated from below by a third man, being braced 
against the bottom of the ship or the next deck below. 
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be just enough metal to properly fill the countersunk and 
finish the point, and that, therefore, as in hand riveting, 
a longer rivet must be used, and after the point is beaten 
down with the surplus metal crowded off to one side, this 
surface must be chipped off, and then the point finished 
up, rounded slightly, and any seams between the rivet 
and the plate driven together and closed. To do this a 
certain amount of freedom of motion must be allowed in 
the hammer, so that its axis may be inclined at a slight 
angle in any direction with the axis of the rivet itself. _ 
his result is attained by mounting the hammer in 
gimbals on the end of a bar, instead of its being 1m- 
movably fastened to it, as in the bulkhead riveter. For 
bottom rivets this bar is attached by a central bolt on 
which it revolves, to a trolley running inside a slotted 
piece of pipe, which is either bolted to the bottom of the 
ship or held up against it by a simple pneumatic jack at 
each end. The bar carries at its other end an adjust- 
able brace as in the bulkhead riveter, and there is, of 
course, an air cylinder behind the hammer to force it 
= as the point of the rivet is beaten down by the 
ows. 
At one setting many rivets can be reached, and the 
whole arrangement is very satisfactory, a pneumatic 
holder-on being used inside, and an ordinary pneumati¢ 
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hammer being used to cut off the surplus metal before 
ishing. 

-_ in ovens that the freedom of movement of the | 

hammer can be secured in other ways, such as a ball-and- | 

socket joint of large radius, but we have found the | 


gimbal mounting more satisfactory, and all that can my 


desired. 
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While the same arrangement can be used for the side 
of the ship it is not very satisfactory there, and a dif- 
ferent one is desirable. 

In this the bar carrying the hammer is vertical, and is 
fastened to a bored-out T, sliding freely on a horizontal 
pipe. This pipe is prevented from moving away from the 
ship by vertical pieces of bar or angle-iron at each end, 
bolted to the ship parallel to the side and 8 in. or 10 in. 
away fromit. The pipe is hung from pulleys above, and 
counterweighted so that it moves freely up or down. By 
the vertical movement of this pipe and the horizontal 
movement of the sliding T any rivet can be reached from 
the gunwale of the lower turn of the bilge, and fora 
length of about 10 ft., without shifting the rig. Inside 
the ship a couple of rough wood stanchions are bolted or 
wedged in position for guides, and a counterweighted 
piece of 2-in. plank moves against them in unison with 
the riveter and forms the brace for the pneumatic holder- 
on, whichis easily moved by hand into proper position. 
Figs. 13 and 14 show the arrangement, which can also be 
used on bulkheads. 

It will be understood that in some of the illustrations 
the machines are set up temporarily away from the ships 
in order to secure clear pho’ phs. 

The quality of the work done by all these machines, 
both inside and shell, is first-class in every respect, and 
far superior to handwork, and such is the unanimous 
opinion of the inspectors who have been and are on duty 
in our yard, 

_ That this is natural appears from several considera- 
tions. The rivets are closed down more rapidly and at a 
much higher temperature, and, as it is always easy to 
bring the axis of the hammer in line with the axis of the 
rivet, and, in fact, natural for the men to so bring it, the 
rivet is plugged at once by the first blows of the hammer, 
thoroughly filling the hole throughout, before the point 
begins to form, The tendency of hand riveters to save 
labour by forming the _— without thorough plugging, 
leaving a rivet which, though looking all right and pass- 
ing the tester, is liable to loosen afterwards in service 
from the constant jar and vibration of the hull, is, there- 
fore, avoided. In many confined places, also, where only 
one man can strike, and the space for the swing of the 
hammer is limited to the frame s ing or less, hand 
rivets are very apt to be poorly driven; but it is evi- 
dent that such considerations do not affect the machine, 
and that if the pneumatic hammer can get to the rivet 
at all, it is as well put in as in the most open parts 
of the work. 

As to the cost of the work, I submit the following 
figures, from the last ship completed in our yard : 





Inside Rivets.—AU 3 In. 


Cents. 

Hand, piece-work... 25,073 Average cost 3.16 
»  day-work ... 9,255 as ‘+. SOE 
AME .:... ats ... 151,167 re + 
Steam «.. 23,544 i osc ee 
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Shell Rivets.—j In. and 1 In. Cents. 
Hand, piece-work... 51,306 Average cost 3.99 
na ay-work ... 4,314 2 a 
ir =. ... 74,493 a ie 


The amount that should be added to the machine cost 
to cover interest, maintenance of plant, and operation of 
compressor, is undoubtedly much greater than the cor- 
responding amount for hand riveting, which is little 
beyond hammer heads and handles: but I cannot give it 
exactly, as we were using much air at the same time for 
drilling, reaming, and caulking, as well as for blowing 
the rivet-heating forges—so much so, in fact, that we 
exceeded the capacity of the two compressors in use, an 
not only had to stop putting on more machines and go 
back to hand riveting, but for a —_ portion of the time 
could not maintain more than 70 1b. pressure in the air 
mains, which seriously impaired the efficiency of the 
hammers. We had an air capacity of about 850 cubic 
feet of free air per minute at 100 lb. pressure, but we 
have now nearly completed a new compressor of 3000 ft. 
capacity, to work at 125lb. pressure, and anticipate 
much better results hereafter. 

It is only fair to call attention to the fact that most 
lake freight vessels, like the one referred to above, are of 
very full model, with a large number of frames exactly 
alike amidships, and that they are launched broadside on, 
and therefore stand level on the stocks, both of which 
conditions are favourable to the use of these machines, 
especially of the shell riveters. 

Against this, however, it is equally proper to state that 
cm of the development of the inside riveters took place 
on the boat referred to above, and that the shell riveters 
had never been tried at all until they commenced on her 
bottom plating. In the latter case, therefore, all the ex- 
perimenting and working out of the appliances for any 
and economically handling the machines, as well as 
breaking in the men to use them, came on that boat, 
and the cost appears in the above statement. It must 
be remembered also that the men who have worked all 
these machines are not riveters, nor even mechanics, but 
only labourers, and were not on piece-work. 

The largest rivets we have as yet driven with these 
machines are 1 in. in diameter. Bat there is no reason 
whatever why larger sizes cannot be driven with equally 
satisfactory results. It is only necessary to use a 
larger hammer, one of greater diameter and longer stroke. 
In gasometer work in America this has mn done 
already with gap riveters and 1}-in. rivets closed with 

rfect success, and there can be no question but that a 

arge-size shell riveter will handle rivets of equal diameter 


with the same facility, the somewhat greater weight of 
the machine being no disadvan as it is counter- 
balanced, and does not come upon the operator at all. 

In Chicago we are still experimenting with and de- 
veloping these tools, and hope to much further increase 
their efficiency and rae IT have thought, however, 
that the members of the Institution might be glad to 
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know of the results already accomplished in a matter of 
such importance to shipbuilding. 





Anping Rartway.—A Bill for the sale of the Andine 
Railway has been submitted to the Argentine Co 
The conditions of sale comprise the line from Villa 
Maria, in Cordoba, to Villa Mercedes, in San Luis, and 
also an extension of the line from La Toma, including 
all accessories, rolling stock, workshops, land, telegraphs, 
rails, stations, sheds, warehouses, &c. 


Brooktyn Navy YARpD.—Plans have been completed for 


d | the ae for a new machine shop to replace that de- 


stroyed by fire at the Brooklyn Navy Yard. Plans are 
also under way for a large central electrical lighting and 
power station for the Brooklyn Navy Yard. Two distinct 
sets of generating machinery will be installed. One wi 
be used exclusively for — the various buildings in 
the yard, and the other for furnishing electric power 
which will be used for working machinery. 


AMERICAN STEAM SHIPPINGc.—A movement in favour of 
subsidies to American steamship lines is receiving strong 
support. Mr. J. T. Hill, president of the Great Northern 
Railway Company, in as h at Seattle, argued strongly 
in favour of subsidies. He declared that with a subsidy 
for steamship lines America’s trade with the East and 
particularly with China would startle the world. Mr. 
Hill has exceptional opportunities to estimate the value 
of Pacific trade, as his railway is connected directly with 
this trade, and derives a great deal of business from it. 





AN OBSERVATORY FOR LINCcOLN.—At a meeting at 
Lincoln on Friday a letter was read from Dr. G. M. 
Lowe, stating that there had long been a desire for the 
establishment of an observatory and meteorological 
station at Lincoln, and an offer had now been made 
by Mrs. Cross, of the Manor House, Sleaford, of some 
valuable astronomical instruments, if any responsible 
public body in Lincoln was willing to take charge of and 
use them. The offer only held good until the end of the 
year, and should on no account be declined. There was 
one site pre-eminently suited for the purpose, viz., within 
the old keep of the castle, and Dr. Lowe asked permis- 
sion for a building to be erected there. A member of 
the Royal Astronomical Society, who had recently 
inspected it, had pronounced the site second to none in 
the country. Dr. Lowe added that the value of the 





instruments would be 700/. or 8007, 
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LAUNCHES AND TRIAL TRIPS. 


Messrs. DoxrorD AND Sons, Limited, Sunderland, 
launched, on the 31st ult., the turret-ship Clan Farquhar, 
the ninth vessel of this type built by the firm for the 
Clan Line, Glasgow (Messrs. Cayzer, Irvine, and Co.), 
and the fifty-first turret steamer now afloat. Herdimen- 
sions are: Length, 440 ft.; breadth, 51 ft. 6 in., and 
32 ft. depth moulded, and she has a deadweight capacity 
of 8400 tons. Her engines have cylinders 274 in., 454 in. 
and 75 in. in diameter and 60 in. stroke. 





The new steam yacht Cassandra, 228 tons, designed and 
built by Messrs. Day, Summers, and Co., of Northam Iron 
Works, Southampton, for Mr. F. M. Huth, of Eagle- 
hurst, went out for her trial trip run on the 4th inst., and 
the results obtained were satisfactory, the guaran 
speed being considerably exceeded. The dimensions of 
the yacht are: Length, 130 ft.; beam, 19 ft.; depth, 
12 ft.6in. The engines are of the triple-expansion type, 
the cylinders being 11 in., 174 in., and 28 in. in diameter, 
and the stroke 21 in. The boiler is 10 ft. in diameter and 
9 ft. long, working pressure 160 lb. The speed obtained 
at the measured mile in Stokes Bay was 11? knots. A 
series of progressive runs were also made at the mile, by 
which it was ascertained that a seagoing speed of 104 
knots could be maintained with very economical results. 





Messrs. te 3 L. Thompson and Sons, Limited, Sun- 
derland, launched on the 6th inst. a steel screw cattle 
and cargo steamer named the Bath City, built for Messrs. 
Charles Hill and Sons, for their Bristol City Line to New 
York. She is of the following dimensions: Length 
between perpendiculars, 310 ft.; breadth, extreme, 
40 ft. 6in.; and depth moulded, 26 ft. The machinery 
has been construc by Messrs. Blair and Co., Limited, 
of Stockton-on-Tees, the cylinders being 24 in., 40 in., 
and 66 in, in diameter by 45 in. stroke, supplied with 
steam by two large multitubular boilers working at 160 lb. 
pressure. 





The torpedo-boat destroyer Suzanami, the fourth of 
eleven boats being constructed by Messrs. Yarrow and 
Co. for the Japanese Government, was launched at 
Poplar on Saturday, the 8th inst. 

The first-class cruiser Yakumo, the first ship of war of 
any importance which has been built ina German yard 
for the Japanese Government, was launched on Saturday, 
the 8th inst., at the Vulcan Company’s yard at Stettin, 
and this vessel we hope to illustrate shortly. The 
length of the Yakumo is 426 ft. ; beam, 64 ft. ; draught, 
40 ft. The cruiser has a displacement of 9850 tons, and 
a mean draught of 23.9 ft. The engines will indicate 11,200 
horse-power, giving a speed of 18 knots, but they can be 
worked up to 15,500 horse-power, giving a speed of 20 
knots. In addition to its other armament, which will be 
supplied by Sir W. G. Armstrong, Whitworth, and Co., 
Limited, the cruiser will have five torpedo tubes, four of 
which are under water on the broadside, while the fifth 
is above water in the bows. One of the steam pinnaces 
to be carried by the cruiser will have two torpedo tubes. 





The latest addition to the Clyde fleet of the North 
British Steam Packet Company—the Waverley, recently 
launched from the yard = ig einony A. and J. Inglis, 
Pointhouse—completed her official trials on Saturday, 
the 8th inst. The vessel is of much larger dimensions 
than any of the other boats of the company’s fleet. On 
the upper deck there is a wide and uninterrupted pro- 
menade extending almost the entire length of the ship. 
The deck saloon is a spacious, admirably lighted, and 
elegantly furnished apartment, and the dining cabin is 
another exceedingly handsome and well-appointed interior. 
Entering from the deck saloon is a comfortable tea-room. 
In the fore part of the ship there are also a series of well- 
arranged and commodious cabins. The vessel is licensed 
to carry about 1500 passengers, a fact which indicates that 
she ranks among the largest of the pleasure steamers on 
the Clyde. Not only so, but she has been designed and 
engined to secure great swiftness, and the results of the 
trials on Saturday more than met the stipulated require- 
ments, the vessel having made on the measured mile a 
speed equal to 19.73 knots. This surpasses the speed of 
any similar boat on the river, and it is satisfactory to 
learn that it is unaccompanied by even the slightest vibra- 
tion. The Waverley is the seventh boat that Messrs. 
Inglis have built for the company. 





The s.s. Inchkeith went on Saturday, July 8, on her 
trial trip, which was specially interesting, as she is the 
second steamer fitted with Mudd’s patent five-crank 
quadruple-expansion machinery by the Central Marine 
Engine Works of Messrs. William Gray and Co., Limited, 
for Messrs. Hamilton, Fraser, and Co., of Liverpool. 
The Inchkeith is a handsome steel screw steamer taking 
Lloyd’s highest class, and is 348 ft. in length, 47 ft. in 
breadth, and 28 ft. 14 in. in depth ; her deadweight capa- 
city being 5600 tons on 22 ft. 5 in. draught, which is some- 
what more than that of the Inchmona, the first of the 
type. She is of the improved spar-deck type, with large 
measurement capacity. She has a total water ballast 
capacity of 1287 tons. The cylinders are of the same size 
as those fitted in the Inchmona, viz., 17 in., 24 in., 34 in., 
and two of 42 in. diameter, with a piston stroke of 42 in. 
The boilers are of the ordinary cylindrical multitubular 
type, built for a working pressure of 260 1b. per square 
inch, and adapted to work with Ellis and Eaves’ type of 
induced draught. In addition to the main feed pumps 
on the engines, a pair of Weir’s pumps are fitted. The 
trial was in every way satisfactory, a speed of over 11} 
knots being averaged. 





On Monday, the 10th inst., Messrs. Craig, a, and 
Co. launched from their shipbuilding yard at Thornaby- 
on-Tees, a steel screw steamer of the following dimen- 
sions : 278 ft. by 40 ft. 8 in. by 20 ft. 6 in. moulded, She 
is built of steel, to the highest class in Lloyd’s, under 
special survey, and is of the single-deck type, with poop, 
bridge, and forecastle; with water ballast in double 
bottom fore and aft, and in peak ; sheis on the deep-frame 
principle, and has clear holds, and large hatches. She 
will carry about 3000 tons deadweight on a light draught 
of water. The bopelling machinery has been constructed 
by Messrs. | ichardson and Sons, Limited, 
Hastiapesl, the cylinders being 21 in., 35 in., and 57 in. 
in diameter by 39 in. stroke, supplied with steam from 
two large boilers at 160 lb. pressure. This vessel has 
been built to the order of Messrs. Sanders, Wake, and 
Co., London, under the superintendence of Mr. W. C. 
Carter, of 30, Great St. Helen’s. As she left the ways she 
was gracefully christened the North Sea by Miss Wake, 
of London. 





The s.s. South Australia, built for the Australian trade 
to the order of the Southern Steam Shipping Com- 

any, Limited, of London, of which Messrs. Lawther 
Eos and Co. are the managers, was launched on 
July 10 from the works of Messrs. Short Brothers, Sun- 
derland. This vessel, which is constructed of steel 
throughout, has been built under special survey to the 
highest class of Lloyd’s Register, and is of the we pie 4 
dimensions: Length, 370 ft. ; breadth, 48 ft. ; and dept 
moulded, 30 ft. ; with a large deadweight and carrying 
capacity. The vessel is to be fitted with triple-expansion 
engines by Messrs. Blair and Co., Limited, of Stockton, 
having cylinders 26 in., 42in., and 70in. in diameter 
with a stroke of 48in., and two large steel boilers of 
180 lb. working pressure fitted with Howden’s system of 
forced draught. 





The Northumberland Shipbuilding Company, Limited, 
of Howden-on-Tyne, launched on the 11th inst. a steel 
steamer built to the order of Messrs. J. T. Lunn and 
Co., Newcastle-on-Tyne, for the Dene Line of steamers. 
This vessel, named Ferndene, is 352 ft. long by 48 ft. 
beam by 284 ft. depth moulded. Water ballast will be 
carried in cellular double bottom and also in a large deep 
midship tank, about 1500 tons in all. Eight powerful 
steam winches will be supplied, as well as a large donkey 
boiler and other deck —— for suitably handling 
cargoes. The steamer will carry a deadweight cargo of 
6300 tons on a light draught of water, or will carry a 
measurement cargo of about 8500 tons in addition to 
bunkers. The machinery is supplied by Messrs. Thomas 
Richardson and Son, Limited, of Hartlepool, and consists 
of a set of triple-expansion engines having cylinders 
24 in., 40 in., and 66 in. in diameter by 45 in. stroke, 
supplied with steam by two large single-ended boilers 
working at a pressure of 180 Ib. 





Messrs. Alexander Stephen and Sons, Linthouse, 
Glasgow, launched on the 11th inst., a twin-screw steamer 
of 490 ft. length over all, and 59 ft. beam, with shelter 
deck fore and aft, and upper bridge. She is designed to 
carry a large deadweight of cargo. The vessel has been 
built to the order of Messrs. Elder, Dempster, and Co., 
Liverpool, and was named the Montezuma. 





A new steam trawler, built to the order of Messrs. 
William H. Dodds and Co. Aberdeen, was on the 12th 
inst. launched from the shipbulding yard of Messrs. Alex- 
ander Hall and Go., Aberdeen. The vessel is 103 ft. in 
length and 20 ft. 6 in. in breadth, and the depth of hold 
10 ft. 9 in. Her speed will be about 11 knots. The 
vessel was christened the Ambassador. 





Messrs. Gourlay Brothers and Co., Dundee, launched 
on the 12th inst. a steel screw mail steamer, named Minto, 
built for the Canadian Government for the winter mail and 
passenger service between Prince Edward Island and the 
mainland of Canada. She is of the flush-deck type, with 
a long citadel deckhouse. The principal dimensions are : 
Length, 225 ft. ; breadth, 32 ft. 6 in. ; depth, 20 ft. 6 in. ; 
and gross tonnage, 1100 tons. As she will encounter 
immense quantities of ice the ship’s form and scantling 
have been specially arranged to meet this, the stem being 
boldly cut away from the water line, and the shape of 
stern designed to prevent jamming in the icefields. The 
hull is flush plated and heavily belted all fore and aft 
in wake of the water line, and there are seven transverse 
bulkheads. Water ballast is carried in a cellular double 
bottom and large trimming tanks aft for the purpose of 
sinking the stern and lifting the fore foot to get on top of 
the ice. Accommodation is provided for about 30 pas- 
sengers in the fore end of deckhouse on upper deck, the 
saloon being extended right across the honse, panelled in 

lished oak handsomely upholstered. The engines will 

of 2900 horse-power. The ship will be available in 
time of war for a fast unarmoured cruiser, as four 
6-pounder ee Hotchkiss guns will be mounted, 
two forward and two aft, and with her smart schooner 
rigand gunboat stern ; she has quite a warlike appearance. 
As she is expected to attain a high rate of speed, she 
should prove a useful auxiliary to the North Atlantic 
Squadron. 

On the 13th inst. the s.s. Granit proceeded on her trial 
trip in the Firth of Clyde. The Granit is a single-screw 
steamer of the well 
forecastle. She has been built for cargo-carrying pur- 
poses by the well-known firm of Messrs. S. McKnight 
and Co., Limited, Ayr, for Norwegian owners. The di- 
mensions of the vessel are : 180 ft. by 30 ft. by 12 ft. 6 in., 
and she is capable of carrying about 730 tons deadweight 
on her register tonnage of 240, while at the same time she 


eck type, having long poop and | tu 





has a cubic capacity of about 36,000 cubic feet. After 
the preliminary run the vessel was put on the measured 
mile at Skelmorlie. Six runs were taken and a speed 
of 10.72 knots was obtained, the vessel at the time being 
fully loaded and in seagoing trim. The machinery has 
been supplied by Messrs. McKie and Baxter, engineers, 
of Govan. It consists of a set of triple-expansion en- 

ines with cylinders 15 in., 25 in., and 40 in. in diameter 
* 27 in. stroke, and a large horizontal return-tube boiler 
working at 160 1b., also a large donkey boiler for working 
auxiliary machinery. 

The trial trip of the steam trawler Forth took place on 
Saturday, the 15th inst., and proved ae satisfactory, 
a speed of about 10 knots being attained. The vessel was 
recently launched for Hull owners by the Irvine Ship- 
building and Engineering Company, Limited, and is 
a pped with all the latest appliances for the North Sea 
fishing. Her dimensions are 105 ft. by 21 ft. by 11 ft. 
moulded, and the engines, which were supplied by Messrs. 
Muir and Houston, Limited, Glasgow, are triple-expan- 
sion, having cylinders 10 in., 16in., and 27 in., and 20 in. 
stroke. The builders have several other similar vessels 
on hand. 

The two powerful twin-screw dredging vessels recently 
launched by Messrs. Wm. Simons and Co, Limited, of 
Renfrew, for Talienwan, have completed their dredging 
and steaming trials with very satisfactory results. During 
the dredging trials, when running 18 buckets per minute, 
1050 tons of ordinary free soil were rai per hour, and 
when running 12 buckets per minute in harder material, 
450 tons of spoil were raised per hour, both results being 
considerably in excess of the contract requirements. 
The centrifugal discharge pumps on their trials dealt 
with and discharged on shore through their respective 
lengths of steel piping the full amount of dredgings raised 
up by the buckets. The sand-suction pumps working on 
a maximum depth of 40 ft. are each capable of raising at 
least 1000 tons of sand per hour. During atwo hours’ run 
on the measured mile, with and against the tide, a mean 
speed of over 8 knots was obtained, being fully 1 knot in 
excess of the speed stipulated in the contract. The 
vessels are being pre for the voyage, under steam 
and sail, to North China, and will be despatched on an 
early date. 


The Perseus, cruiser, built and engined by Earle’s 
Shipbuilding Rae yh has satisfactorily completed her 
four hours’ forced-draught trial, the details being as 
follow: Draught of water—forward 11 ft. 6 in. aft 
14 ft. 10 in.; pressure of steam in boilers, 265.9 Ib. ; 
pressure of steam in engine-room, 249.9 lb.; air pres- 
sure, 2.39 in. ; vacuum—starboard 24.2 in., port 23.3 in. ; 
revolutions—starboard 214.8, port 214.6 ; indicated horse- 
yl agaaeaaaaa 3523.2, port 3545.5, total 7068.7; speed, 

0 knots. 





Tue Creusot Works.—The Creusot Company has ac- 
quired an important iron mine at Conjuro, Spain. The 
consideration is the payment of 30,000/. and a royalty. 





New Park For LEIcesTER.—On Friday the new Wes- 
tern Park, Leicester, was formally opened to the public, 
the ceremony being performed by Councillor Flint, chair- 
man of the Parks Committee of the Leicester Town 
Council. The new park is part of an estate, upwards of 
180 acres in extent, which was acquired by the Council at 
a cost of about 30,0002. The site is at a considerable 
elevation above the town, and although up to the present 
the Parks Committee has not laid out the park in any 
elaborate fashion, it possesses many natural beauties, 
and will prove a valuable acquisition to the town. 





Dock AccoMMODATION AT LivERPOOL.—At a meeting 
of the Mersey Docks and Harbour Board on Thursday, 
it was resolved to add to the accommodation of the port 
by constructing another new dock. It was pointed out 
that the traffic, as measured by the tonnage entering the 
port, was increasing by leaps and bounds, and that, not- 
withstanding an extensive scheme of dock extension 
entered upon two years since, involving about 4,000, 000/., 
further accommodation was already found to be necessary. 
In proof of this, it was stated that during the twelve 
months ending June last the tonnage of the port showed 
an increase of 718,740 tons, as compared with the previous 
year. 





Leicuton Buzzarp WatrR Suppty.—Colonel C. B. 
Luard, R.E. held a public inquiry on the 11th inst. on 
behalf of the Local Government int? an applica- 
tion on behalf of the Leighton Buzzard Urban District 
Council to borrow 500/. for the pu of providing 
Polarite filters upon the new system adopted by the Cor- 
poration of Hastings, the Southwold Water Works Com- 
pany, and other ——. The Leighton water being 
obtained from the lower greensand, contains much iron 
in solution which requires a removing, and 
although the water is otherwise of high organic purity, 
yet its brown appearance has been a source of inconveni- 
ence and great complaint. In order to meet a wide- 
spread desire for a clearer drinking supply the Town 

uncil decided to establish an efficient system of filtra- 
tion, and after lengthened investigation and trials even- 

oe | selected the Polarite system of the International 
Syndicate. The inspector, Colonel Luard, after taking 
the evidence of Mr. Phelan, the council’s engineer, to 
the above effect, had the Polarite system explained by 
Mr. Frank Candy of the International Purification 
Syndicate, and then proceeded to view the site selected 
for the filters. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprtep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 


umber of views given in the Specification Drawings is stated 

"oak an j where none are mentioned, the Specification is 

illustrated. » 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

"Branch, 25, —_- Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the guetones of a complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months — the date of 
the advertisement of the acceptance of a complete Specification, 

ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


12,325. G. Marconi and the Wireless Telegraph 
and S Company, Limited, London. Etheric 
Telegraphy. [2 Figs.) June 1, 1898.—In the specification of 
Patent 12,039, 1896, is described an arrangement in which the 
transmitter consists of a sparking appliance having one terminal 
connected to an insulated conductor in the air and the other 
terminal to earth, whilst the receiver contains a sensitive im- 
perfect contact (or coherer) having one end connected to a 
similar conductor and the other end to earth. When both in- 
struments are employed at the same station it is found that the 
receiving coherer is liable to be interfered with by the vigorous 
radiations from the transmitting sparking coil. In order to 
obviate this objection the receiver containing the coherer is 
enclosed in a box of thin metal having only a small opening in it. 
The same conductor and earth plate are used for both instru- 
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ments. The earth plate is per tly ted to one terminal 
of the spark coil and to the outside of the box. The insulated 

ductor can be ted by a plug either to the other terminal 
of the coil or to the other terminal of the coherer. Where a 
recording instrument is employed this cannot conveniently be 
placed inside the box, and in order to prevent the wires connect- 
ing it to the relay of the receiver from leading injurious oscilla- 
tions to the coherer, one terminal of the relay circuit is connected 
to the inside of the box and one terminal of the recording instru- 
ment to the outside. The ends of the wires from the other 
terminals of the relay circuit and recording instrument are con- 
nected to the ends of a coil formed from an insulated wire covered 
with tinfoil. The coil is outside the box and the tinfoil is in 
electrical communication with it. The opening in the metal box 
is directed toward the quarter from whence signals are to be 
received. (Accepted June 14, 1899.) 


14,361. J. A. McMullen, Hornchurch, Essex. 
Coupling Alternators. [1 Fig.] June 29, 1898.—This in- 
vention relates to coupling alternating - current dynamos for 
parallel working, and comprises means for the mechanical coupling 
thereof when gas engines or other fluctuating or unsteady sources 
of power are used for driving. All the dynamos are placed in a 
row, 80 that their axes are accurately in one line, and their spindles 
are tubular and have passing through them a length of shafting 
which extends from one end of the row to the other. The shaft- 
ing is preferably kept clear of the insides of the said hollow 
spindles, but is so arranged as to be capable of revolving con- 
centrically with them. To one end of each alternator spindle is 
fitted the one part or half of a clutch, the corresponding other part 
or half of which is upon the central shaft, and the two parts or 











halves of each clutch are so arranged that they can be made to 
engage or disengage or be thrown in and out of year at will. It 
will be seen that by this means each dynamo or alternator can be 
revolved separately without causing the central shaft to rotate, 
or any two ormore of the row of dynamos or alternators can be 
connected or coupled to the said central shaft, and will then be 
caused to revolve together, being, in fact, mechanically — 
by the said central shaft, and thus incapable of getting out of phase 
when their outside circuits are connected in parallel with one 
another. In this manner the two end dynamos or alternators, or 
any others, can be run together, leaving stationary any machines 
in the row which it is not desired to run. It is not necessary for 
the dynamo at each end of the row to have a hollow spindle, 
unless it is intended to add more machines to the row at some 
future time. (Accepted June 4, 1899.) 


7886. H.H. Lake, London. (A. K. Shattuck, New York 
City, U.S.A.) Spark Coils. [1 Fig.] April 14, 1899.—This 
invention relates to the production of calorific sparks suitable 
for igniting gaseous or other explosives, and is designed i- 


inventor is to produce a coil which will furnish a disruptive dis- 
charge of sufficient potential to leap between separated dis- 
charge points and of sufficient calorific power to render certain 
the ignition of the explosive. The primary and secondary wind- 
ing of the coil are coupled in series and to the discharge points. 
It appears probable that if the spark gap is short, and the 











pas 


secondary winding neither too long nor too thin, the effect may 
be such that = of the self-induction in the primary winding 
(but not the battery) contributes towards the effective result. 
It is stated that it is sufficient to break contact once only for each 
explosion desired, and that it is not necessary to employ a 
vibrating contact breaker. (Accepted June 14, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


7674. W. E. Heys, Manchester. (J. J. Heilmann, 
Paris, France.) Explosion es. [2 Figs.) April 12, 
1899.—This invention relates to explosion or internal combustion 
engines, and its objects are to produce a balanced engine and to 
effect a reduction in weight. e drawings show the disposition 
of the various parts from which it will beseen that during a single 
rotation of the shaft, the two pistons in each cylinder are dis- 
placed in opposite directions and that the forces of inertia tend to 
neutralise. The aspiration of the gaseous mixture, its compres- 
sion, explosion and exhaustion, are effected in the space between 
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the pistons, and following the four-cycle system there is an explo- 
sion in each cylinder for every two revolutions of the engine shaft 
and the distribution is arranged in such manner that the two cy- 
linders work consecutively ; that is to say, that there is an explo- 
sion or motive effort at every revolution of the shaft. It is stated 
that the pressure upon the pistons produces upon the side lever 
fulcra equal efforts, which balance themselves across the framing 
of the engine. These fulcra may be mounted at the extremities of 
two stays in such manner that the effort is exerted solely upon 
the stays. (Accepted June 14, 1899.) 


14144, F. B. Parkinson, Cheltenham. Acetylene 
Generators. [2 Figs.) June 27, 1898.—This invention relates 
to acetylene generators in which carbide of calcium is dropped 
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in small quantities into water, and it is intended chiefly for 


7) 


medean screw which is turned by the gas drawn off from the 
—- the said gas passing through and actuating a motor 
which is geared with the feeding screw so as to cause as nearly 
as ble a proportional consumption of carbide. Should the 
quantity of carbide fed be in excess of requi t, the i 

of gas pressure serves to brake and retard the feeding apparatus 
or throw it out of gear with the gas motor. The action of the 
apparatus is as follows: Water and carbide having been supplied 
to their respective vessels A and B the milled head L is revolved 
by hand, and this by means of the gearing P causes the screw C 
to turn and feed some carbide into the water ; gas is then gene- 
rated, and the motor J begins to turns so that it may now be left 
to itself to work automatically. The tap H is adjusted accordin: 
to the amount of gas required and also to keep the pressure in 
always slightly higher than in J, so that the flexible cover of G 
rises before any higher pressure than is required has hed J, 
thus applying the brake and retarding the feed. (Accepie: 
June 14, 1899.) 


GUNS AND EXPLOSIVES, 


16,107. Armstrong, Whitworth, and Co., Limited, 
D. S. Marjoribanks, and G. Stuart, Newcastle-on- 
e. Cartridge-Cases. [1 Fig.) July 23, 1898.—The 
object of this invention is to prevent metal cartridge-cases from 
bulging or buckling when placed in the gun and the charge fired. 
To obtain this result, a band is raised (preferably cannelured) near 
the mouth of the case. The said band is of such diameter as to 











act as a gas check in the chamber when the case is driven home, 
thereby preventing the gas from entering the space between the 
cartridge-case and the chamber of the gun. It is stated that this 
device prevents the gases from passing between the case and the 
chamber, thereby injuring the case and causing it to collapse, 
buckle, or crack, as has sometimes heretofore been found to be 
the case. (Accepted June 14, 1899.) 


16,402. W. Lloyd Wise, London. (Maschinenfabrik 
Oerlikon, Zurich, Switzerland.) Shrapnel. [4 Figs.) July 27, 
1898.—This invention relates to shrapnel shell for ordnance. The 
accompanying drawing illustrates a shell in longitudinal section. 
The shell has a bursting charge which is situated in the usual 

ition below the so-called driving plate m in the charge cham- 

r. This bursting charge consists of gun-cotton powder. The 
ball shot are arranged above the driving plate around the central 
part, and are contained within a case which encloses them 
aterally and on the under side, the said case being preferably 
made of steel plate. The ball shot may be loosely inserted therein 
and the interstices filled by pouring in colophonium or they may 





be inserted in layers and pressed together. This arrangement of 
the shot within the case is with the object of keeping them 
together so that they may form a firmly connected whole while 
the shell is intact. It is stated that by this arrangement the 
friction in ejecting the ball is reduced and a more powerful im- 
pulse is produced upon them as a whole than is obtained in 
ordinary shrapnel in which the balls are inserted directly and 
loosely between the walls of the shell. In the driving plate there 
is the usual charging hole in which in this case there is inserted 
a closing pin i with a relatively small hole i! which widens up- 
wardly. e upper edge of this pin is riveted over in a cavity 
at the lower end of the bursting tube which extends centrally 
through the ball chamber and contains powder charges. (Ac- 
cepted June 14, 1899.) 


1700. H. P. Hurst, W: nm, D.C., U.S.A. Shell. 
(16 Figs.) January 24, 1899.—This invention relates to explosive 
shells and fuses, and to fuse fittings for exploding or detonating the 
explosive, and the —— for closing and opening the channel of 
the fuse. The object of the invention is to construct a shell so 
arranged as to be harmless until the same has been fired from the 
gun, and at the same time to provide an independent attachable 
fuse that will afford sure means of — the shell charge 
when necessary, and of igniting or detonating it at the proper 
moment. The fuse fitting is composed of a carrier having a safet; 

chamber closed by a movable gt ome secured therein. Accord- 
ing to this invention, the shell (when the safety fuse is attached) 


7. 





has a safety fuse chamber and a detonating chamber, and the 
way or channel connecting these two is normally closed by a 
jouble movable partition attached to the fuse carrier, which is 
arranged as a door or shutter, and is provided with a gas check, 
closing the passway or channel of the fuse, so that should the 
fuse explode accidentally or prematurely, pressure on the door 
or shutter seals the ay or channel isolates the explo- 
sion. The door or shutter is arran so as to move laterally b 


centrifugal force to open the fuse channel only when the shell is 
fired rapidly rotated by its passage through the rified bore of 
the gun. The explosive charge (commonly called the main or 


bursting charge), is divided into detached isolated masses of ex- 
plosive material of a less quantity than can be subject to detona- 
tion by the initial or firing shock. There are thirty-nine claims. 





apparatus of small size. The carbide to be used is broken small, 





ally for use with gas or vapour engines. The object of the 


and is thrown in small quantities into the water by an Archi- 


(Accepted June 14, 1899.) 
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7249. A. H. Mahn, Rostock, Germany. Rifle 
Sights. (9 Figs.) April 6, 1899.—This invention relates to a de- 
vice for indicating the accuracy of levelling of the sight-base of a 

ifle, and is intended to be in place of the spir level usually 


Te 


Fig.1. Fig.2\,2: 
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employed. A pendulum with an indicator is suspended in a 
hinged frame which is attached to the rifle at the side of the 
stock, and into and below the surface of which stock the said level 
indicator is preferably countersunk when in the depressed posi- 
tion. (Accepted June 14, 1899.) 


RAILWAYS AND TRAMWAYS. 


15,538. J. H. Whitley and F. Spencer, Halifax. 
Scotching and Starting Tramcars. [2 Figs.) July 15, 
1898.—This invention relates to scotching and starting elec- 
tric trams on gradients or inclines, and is designed to insure 
that the effective force of the electric current is utilised, and waste 
and undue wear minimised. In the starting of tramcars on in- 
clines or gradients there is sometimes loss o wer and an un- 
necessary straining of the motor through inability to simul- 
taneously take off the brake and start the motor. If the motor 
is started before the brake is off, there is undue strain and waste, 
and, on the other hand, if the brake is taken off before the motor 
is started, the car begins to move backwards, and an accumulat- 
ing load and strain is put on the motor, and waste of power as well 
as undue wear and tear ensue. According to this invention there is 
fixed behind the outer pair (or behind two or more) of the wheels 
of the car a bracket carrying in longitudinal slots or groovea 
wooden block, whose lower edge just touches the rail, and whose 





(15598) 


front edge formsan arc corresponding to the circumference of the 
wheel. When the car is travelling up a gradient, the slight frictional 
contact between the under surface of the wooden block and the rail 
causes the said block to be drawn to the back of the slot or 
groove and clear of the wheel. When the car is stopped on a 
gradient, the block prevents the car running back by acting 
asa ‘‘scotch” or block to the wheel or wheels, and the car is 
prevented running backwards down the gradient though the 
ordinary brake be not applied or is inoperative. On restarting 
the car there is no loss of power, as the motive force has only to 
move the weight of the car, and not both the weight of the car 
and the frictional contact of the brake, or to overcome the 
momentum of a backward-moving car. When it is desired that 
the car should travel backwards down a gradient, the wooden 
blocks are raised clear of the ground by levers and links, or 
chains, or other mechanism controlled by the conductor or driver 
of the car; or when applied to an electro-motor car the wooden 
blocks may be withdrawn or released by a magnet magnetised by 
the current passing through the said car. The illustration shows 
the preferred arrangement of scotch, and its attached lifting 
device, (Accepted June 14, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12.254. J. Gooz, Budapest, Hungary. Smokeless 
Firing of Boilers. (7 Figs.) May 31, 1898. This invention 
consists in devices, automatic and otherwise, for insuring com- 
paratively perfect combustion in steam boiler furnaces. In one 
arrangement hotair is admitted through a grating in front of the 
furnace bridge to mix with the furnace gases and complete their 
combustion. A modification (as illustrated) provides for a con- 
struction applicable to grates in which the fuel fed to the front 
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end of the furnace moves backward and downward during its 


annuli. 
desired are coupled by beve 


interactin; 


The discs rotate in me directions, and 
when it 


gear. The drawings 





(7183) 


show the disposition of the various parts, and the formation of 
the disc vanes. (Accepted May 24, 1899.) 


19,025. W. P. Thompson, London, (W. E. Prall, New 
York City, U.S.A.) Turbines. [8 Figs.] September 6, 1898. 
—This invention relates to a means of converting heat into 
motion. The apparatus used comprises a closed reservoir of 
water, a source of heat, and a special form of turbine adapted to 
be actuated by highly heated water and by the steam which is 











Fig.2. 








“Be 











it} 


liberated therefrom during the reduction of pressure which 
occurs within the turbine as the motive fluid passes through it. 
A condenser may be used in connection with the apparatus. A 
special kind of turbine is employed, two forms of which are de- 
scribed and illustrated; in one both reacting portions rotate, 
oon , the other one of them is stationary. (Accepted May 31, 
1 


17,264. J. Y. Johnson, London. (Société Anonyme du 
Temple, Cherbourg, France.) Water-Tube Boilers, (3 Figs.] 
August 10, 1898.—This invention relates to the class of water- 
tube return flame-boilers having accelerated circulation, and is 
applicable to such boilers when heated either by liquid or solid 
fuel. The boiler mainly consists of a collector joined by sets or 
bundles of tubes to three distributors—one on each side and one in 
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combustion. Dampers are provided to both air-supply op : 
and in one example the working of these dampers is automatically 
effected by means of an hydraulic arrangement in such manner 
that air is admitted to the furnace gases approximately in pro- 
portion to the amount of unburnt products likely to be therein 
di er of the last addition offuel. (Accept 





ac g to th 

May 31, 1899.) 
7183. J. F. Brady, Chicago, U.S.A. Fluid Pressure 

Turbines. [3 Figs.) April 5, 1899.—This invention relates to 








the centre. The first two rows of tubes connecting the side dis- 
tributors to the collector are close-fitting, save at one end of the 
boiler where they afford a age for the combustion gases en- 
tering between the other tubes which are set apart, thus providing 
a “‘return-flame ” boiler with the flame returning either in front or 
rear according to the position of the chimney. The central dis- 












example, consisting of six sets of narrow tubes, the tubes of the 
two central sets being arranged in the same plane and forming a 
partition which divides the combustion chamber. The central 
distributor is connected to the two side distributors by junction 
tubes of larger size than the tubes of the sets or clusters, the 
number of such junction tubes being arranged with a view to 
insuring proper feed in the central distributor at the time when 
vaporisation is pi ing most actively. The junction tubes 
serve to complete the circuit of the water to be converted into 
steam, which descends through those tubes of the set which are 
least heated = water-return tubes a dispensed with), and 
flows partly into the side distributors and partly into the central 
distributor, after which it re-ascends, and, as it does so, omes 
converted into steam in the top collector. The junction tubes 
furthermore enable the distributors to be firmly braced by means 
of cross-ties to insure the desired py ior of the boiler, and 
(where liquid fuel is used) to serve as a ework or skeleton for 
i) of the fire-resisting soleplate. (Accepted June 7, 
1899. 


17,265. J. Y. Johnson, London. (Société Anonyme du 
Temple, Cherbourg, France.) Water-Tube Boilers. [4 Figs.) 
August 10, 1898.—The object of this invention is to provide in 
what are known as ‘‘Temple” return-flame boilers, a more 
sharply defined combustion chamber than that by 
those now commonly in use. There is erected between the fur- 
nace and combusti ber a partition or party wall having 
a central eg —neg and extending between the clusters of tubes 
at each side so that the said combustion chamber is constituted 
by the end of the boiler, the partition, and the lower dead-plate. 
These three surfaces are made of fireproof materials, the radiating 
action of which assists in completing the combustion of the 
furnace gases. In order to retain the partition in position, it 
may be placed between tubes which form a species of rigid net- 
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work or grille on each side of it. A is ob- 
tained by these means wherein a thorough mixture of gases is 
insured owing to the contraction and expansion which the cur- 
rent undergoes at the opening through the partition, and also to 
the change in the direction of the current which takes place at 
the entrance of the series or cluster of tubes. Jets of air may 
be injected through holes in the dead-plate, at right angles to 
the direction of the main air supply. The combustion chamber 
can be comprised between the ends of the boiler and at each 
side two partitions may be formed of tubes, one of the partitions 
having its tubes placed close together from the front to a short 
distance from the back where they have —_— between them, 
and the other partition extending from the back to near the 
front and consisting of tubes set close together. (Accepted June 


7, 1899.) 
MISCELLANEOUS. 
2365. A. J. Boult, London. (EF. H. Connor, Alton, 
Ili., U.S.A., and A, H. Zeller, St. Louis, Miss., U.S.A.) Ball 
and Roller Bearin {7 Figs.) February 2, 1899.—This 


gs. 
invention relates to that class of bearing in which balls or rollers. 
are used, the object of the invention being to provide that the 
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surfaces are reduced to a minimum, and that the balls 


ry} h h 





bearin 
and rollers are so supported and arranged as to turn with the 


greatest possible ease, and to roll throughout instead of grinding 
one against another. The manner in which this object is attained 
is sufficiently shown by the illustrations. (Accepted June 7, 1899.) 


8134. H. W. Collins, Cartwright, Selkirk, Mani- 
toba, Canada. Nut Lock. [3 Figs.] April 18, 1899.—This 
invention relates to lock nuts, and provides a device of the kind 
which may be immovably fixed. In securing the nut and lock, it 
is necessary that the nut be screwed on to the bolt to the proper 
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distance, and the pin inserted through the opening which is 
next above the channel or groove in the bolt, and the pin is then 
driven into the slot bya hammer. This driving of the pin inward 
causes the bifurcated ends to be forced laterally along the recess 
or channel, thus preventing the nut from being turned in any 
direction. (Accepted June 7, 1899.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the nt time, and 
reports of trials of t law cases in the Uni States, may be 











centrifugal flow steam turbines. The working parts of the turbine 
are attached to two opposed discs, the vanes of which form 





consulted, gratis, at the offices of ENGINEBRING, 35 and 36, Bedford: 
t, Strand. 


tributor is connected to the collector by a cluster of tubes, for | stree' 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 


(Concluded from page 85.) 
In our last issue we gave an account of the early 
art of the recent meeting of the Institution of 
Naval Architects held in Newcastle-on-Tyne, and 
we now continue our report. The first paper read 
and discussed on Wednesday, July 19, was, it will 
be remembered, Colonel Watts’ contribution on 
Elswick cruisers, which raised an animated and 
instructive debate. 
BorLERS OF CRUISERS. 


The next paper read was a no less interesting 
memoir by Mr. F. T. Marshall, ‘On the Boiler 
Arvangements of Certain Recent Cruisers.” This 
paper we shall print in full in an early issue. 

Sir John Durston opened the discussion. He 
said first it was a great gratification to him to see a 
son of so eminent an engineer as Mr. F. C. 
Marshall, with whom he had worked for many years 
so satisfactorily, reading a paper before the Insti- 
tution; and it was a great pleasure also, he felt 
sure, to all the meeting, to see Mr. Marshall him- 
self present to hear his son’s paper read. He was 
glad to hear the statement made by the author that 
the boiler question is one which must be dealt 
with in its relation, not only to each individual 
class of ship, but to each individual service. The 
adoption of any type depends upon what particular 
qualities are most desirable for the boilers to 
possess, in order to meet the special work 
which the vessel is designed to perform. 
This, the speaker concluded, was a very sound 
conclusion, but he thought that to it should 
be added the influence of the human element, 
which was a very large factor in the success of war 
vessels. The figures in the author’s Table did not 
express all that was necessary to draw an exact 
conclusion between the different types of boiler 
referred to. For instance, in the case of the 
Hermes, 2.4 square feet of heating surface were 
allowed with natural draught, and 2.2 square feet 
were allowed with the Pallas—the former having 
Belleville boilers, and the latter cylindrical boilers. 
In considering these figures, however, the effect of 
forced draught would have to be remembered, and 
that would considerably modify the proportions 
when comparing cylindrical to water-tube boilers. 
He thought the bending of the two rows of tubes 
for the small-tube boiler, as described, was a good 
thing. It was stated that downcomers were used 
with this small-tube boiler. He believed Mr. 
Yarrow did not attach much importance to them, 
but the Admiralty would be inclined to make larger 
provision in this respect than was shown. The 
form of casing described for the small-tube boiler 
was similar to that which had been adopted for the 
Belleville type, and it was found to answer satis- 
factorily. A feature that should be remembered in 
estimating weight was the size of the feed tank. 
Naturally if a larger feed tank were given it would 
add to the boiler-room weight. In conclusion, he 
would congratulate the author on the fair manner in 
which he had put forward the various points raised 
in considering the subject. 

Mr. Yarrow said that the paper dealt fairly with 
the subject of the water-tube boiler, and the Institu- 
tion was to be congratulated upon a valuable con- 
tribution to its Proceedings. The curving of the 
two rows of tubes next to the fire was a feature 
to which he did not object. He, however, arrived 
at the same practical result by using distance-pieces 
between the tubes, and these had the additional 
advantage of distributing the flame more effectually 
over the heating surface, as well as preventing the 
tubes springing towards each other. The author 
used no stay tubes, not thinking them necessary, 
and indeed he said he found them objectionable 
owing to their greater thickness, and consequent dif- 
ference of expansion to the adjacent tubes. In the 
paper an example was given of the load that would 
be resisted before a tube would be drawn out of a 
tubeplate. In commenting on this Mr. Yarrow 
pointed out that tubes may be tight in a tubeplate 
but might not stand the strain put upon them, and 
might therefore be drawn from the holes in work. 
For this reason alone he would insist on having all 
tubes bell-mouthed, but the operation would also 
increase the flow of water to a large extent. He 
placed very great importance on this for securing 
the tubes in the tubeplate, as on that depended the 
safety of the boiler. If the top and bottom chambers 
came apart it would be a very serious matter. There 





was another advantage in this operation, for bell- 
mouthing gave the last opportunity for testing 
the tubes after they were in place. However care- 
fully tubes might be selected there might be some 
small flaw and this could only be discovered 
by testing. The bell-mouthing operation was a 
severe test to the metal, and came after everything 
else had been done in the manufacturing process. 
The tubes of the Yarrow boilers in the Don Carlos 
were, the author said, galvanised externally, as is 
usual with this class of boiler in Her Majesty’s 
Navy. The paper went on to state that he, the 
speaker, on the other hand, invariably galvanises 
the tubes both internally and externally. 
Yarrow said that the subject of durability was one 
upon which light would be thrown by the paper 
he was going to read on the following day. He 
might say, however, that formerly his firm did 
galvanise the inside and the outside of the tubes. 
They had of late modified their opinion as to the 
need of this, and now they only galvanised on the 
outside 6 in. or 8 in. of the lower ends of the tube. 
This was done as a protection against damp ashes, 
which were apt to corrode the steel. Otherwise 
they did not attach so much importance to galva- 
nising as they did formerly. The Don Carlos the 
author had put forward as an example of a ship 
with Yarrow boilers, the largest ship so fitted in 
this country. Foreign Governments, however, 
had used this type of boiler for large vessels, 
and appeared to be very satisfied with the result. 
The Dutch Government had placed Yarrow boilers 
in cruisers in conjunction with ordinary shell 
boilers. The working was so successful that in 
later designs for similar vessels they had abandoned 
the cylindrical boiler, using only the water-tube 
boiler associated with his name. The Austrian 
Government had also used that type of boiler for 
cruisers, and he had just received a telegram from 
the authorities congratulating him on the successful 
result obtained with a cruiser fitted with these 
boilers. The speaker considered it very desirable 
to have a type of boiler that was capable of being 
forced at need ; the advantage would be more espe- 
cially noticeable in an engagement, when, supposing 
one or more boilers were put out of action, the 
others could take up the full work. He would 
venture to submit that the form of boiler which he 
advocated was suitable for warships of a larger 
size and afforded a considerable saving in weight. 

Mr. Hamilton pointed out that the author had 
said that the Belleville boiler and Yarrow boiler 
were very economical at high powers. He would 
like to ask what the economy was at two-thirds the 
working power. 

Mr. John Sampson said the inference might be 
drawn that the Belleville boiler was very econo- 
mical at high powers but not at low powers. Even 
if this were the case it would only be necessary to 
reduce the number of boilers, so as to work all at 
high power. It had also been said that the Belle- 
ville boiler could not be forced. Mr. Sampson by no 
means wished it to be understood that he advocated 
the forcing of the Belleville boiler, or of any other 
boiler ; but he had himself burnt as much as 40 lb. 
of coal per square foot of grate per hour in Belleville 
boilers without injury to them in any way. He would 
wish to point out, however, that the coal burnt 
per square foot of grate was a very misleading basis 
of comparison in regard to the efficiency of a boiler. 
For instance, it would be found on turning to the 
author’s Tables that the boilers of the Hermes were 
giving a horse-power with 2.045 square feet of heat- 
ing surface, whereas the boilers of the Don Carlos 
developed a horse-power on 2.66 square feet of 
heating surface. It was very clear then that, so 
far as forcing the evaporation of water in a boiler 
was concerned, the Hermes did more with natural 
draught than the Don Carlos did with forced 
draught. This was an old fallacy, and he would 
desire to impress upon the meeting that forcing the 
fire does not necessarily mean forcing the duty of 
the boilers. The stokeholds may be put under 
forced draught, but the boiler, owing to its exten- 
sive heating surface in comparison to its grate sur- 
face, might be having a very easy time indeed. 
The practice of quoting horse-power per square 
foot of grate, which really meant nothing, vitia ied 
all these boiler comparisons. In place of this, horse- 
power per square foot of heating surface should be 
stated, and this, so far as the forcing of the boiler 
was concerned, meant everything in regard to 
evaporating efficiency. He was of opinion that on 
a sound basis of comparison, namely, that of a 
square foot of heating surface for a given quantity 


of water evaporated, the Belleville boiler will hold 
its own with any other. 

Mr. Marshall, in replying to the discussion, said 
that the criticisms of Sir John Durston were very 
much to the point, but conditions had altered 
considerably since the paper was written. Pro- 
gress was so fast in the present day. In regard 
to the small-tube boiler he understood that in two 
of the United States battleships, this type had been 
adopted. He had purposely omitted the question 
of coal consumption from his paper, as he had 
nothing to say on the subject after the admirable 
paper which Sir John Durston had contributed 


Mr. | recently. In answer to Mr. Hamilton’s question, 


the economy of the Belleville boiler was as good at 
low powers as at high goers. and Mr. Sampson 
was perfectly correct in the statements he had made. 
But he understood that on the trial of the Diadem 
the boilers had been forced. Since then no great 
reduction of heating surface had been made, and 
he had therefore concluded that forcing was not 
considered desirable. The meeting then adjourned 
till the next day. 


Nicket STEEL FOR WatTER-TvuseE Borers. 


On members assembling on the morning of 
Thursday, July 20, in the hall of the Newcastle 
Literary and Philosophical Society, Sir Edward 
Reed occupied the chair. Three papers were 
down for reading. First on the list was a contribu- 
tion by Mr. A. F. Yarrow, upon ‘‘Some Experi- 
ments having Reference to the Durability of Water- 
Tube Boilers.” This paper was another of those 
admirable contributions which the author from 
time to time gives to this Institution, and 
which make public the results of costly ex- 
periments made by Mr. Yarrow and_ those 
who work with him. We shall print this paper 
in full shortly, together with the illustrations. 
The experiments detailed were made with a view 
to finding a means to increase the durability 
of the tubes in water-tube boilers, and for this 
purpose nickel steel, as a material for construc- 
tion, was compared with ordinary steel. The alloy 
used was rich in nickel, containing 20 to 25 per 
cent., and the tests were designed to repeat, as 
neatly as possible, the worst conditions in regard 
to wear and tear to which tubes in water-tube 
boilers are subjected. It-was concluded that the 
deterioration of tubes is probably owing (1) to 
the action of acids in the water due to grease ; (2) 
to the tubes becoming overheated, ps oxidising 
on the outside ; and (3) to the action of the steam, 
which, if superheated, decomposes, causing deteriora- 
tion on the inside of the tubes. The first test was 
the corrosion test made with a dilute solution of 
hydrochloric acid. It was found that the average 
loss of weight in the mild steel tube was 164 times 
what it was in the nickel steel tube. In the fire 
test, tubes of the two materials were placed in a 
small brick furnace. The result was that the 
average loss in weight in the mild steel tube was 
2.9 times what it was in the nickel steel tube. 
These results were submitted to Sir John Dur- 
ston, who pointed out the desirability of 
making tests with superheated steam on the 
inside of the tube. Two tubes, respectively of 
nickel steel and mild steel, were therefore placed 
in the furnace, steam at 60 Ib. pressure being 
admitted at one end of each takes and being 
allowed to escape freely at the other end. The 
result naturally was that the steam was highly 
superheated. The details of this experiment are 
extremely interesting. Aften ten hours the mild 
steel tube gave out, steam issuing from the defec- 
tive place. The experiment was then stopped. 
The loss of weight in the case of the nickel steel 
tube was 12.7 grammes, and in that of the mild 
steel tube 85.2 grammes. The original weight of 
each tube was 612 grammes. The same nickel 
steel tube was then put in the furnace again, to- 
gether with a fresh mild steel tube, and the ex- 
periment was continued. The second mild steel 
tube gave way and the steam burst through after 
eight hours, the nickel steam tube still remaining 
intact. A third mild steel tube was then put in 
the furnace, but after three hours’ more working 
the nickel steel tube gave out. From this experi- 
ment it will be seen that the durability of a nickel 
steel tube with fire on the outside and nothing but 
superheated steam inside, is twenty-one hours, 
whilst the mean durability of the first two mild 
steel tubes was nine hours. It therefore seems 
probable from the experiments that a boiler with 





mild steel tubes would require to be re-tubed two 
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and one-third times as often as a similar boiler 
with nickel steel tubes. Trials were then made to 
ascertain the relative expansion by heat of the 
two materials, and, asa result, it was found that 
the expansion was approximately as 3 to 4, the 
nickel steel expanding the most. The test points to a 
possible risk in the construction of a boiler if nickel 
steel tubes and mild steel tubes were used together. 
The ductility of nickel steel was found to be almost 
equal to that of mild steel, but in any case the 
nickel steel was sufficiently ductile for all practical 
purposes. It is, morever, tougher in working than 
mild steel, and thus involyes more labour in work- 
ing. Its ductility does not seem to be impaired 
by sudden changes of temperature. In regard to 
cost, the author said that sufficient has not yet 
been done to know what the probable ultimate 
price may be, but doubtless it will be reduced 
from what it now is. This is a point which he 





further dealt with in his reply to the discussion. 
It was his opinion that even at the present stage 
the longer life of the nickel steel would prove fully 
proportionate to the higher price. 
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The pieces of tube used in the experiments and 
other test pieces of nickel and mild steel were 
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exhibited at the meeting. The nickel steel was 
produced by Messrs. Thomas Firth and Son, of 
Sheffield, and by Krupp, of Essen. 

The discussion on this paper was opened by Sir 
John Durston, who appreciated the energy with 
which Mr. Yarrow always followed up any subject 
which he took in hand as promising a means of 
improvement in his work. Members of the Insti- 
tution and the engineering profession at large would 
also appreciate the liberality with which he placed 
the results of these experiments at their disposal. 
Mr. Yarrow had sent his friend, Mr. Crush, to him 
with details of the results that had been arrived at, 
and it had occurred to him that it would be valu- 
able to get a material which would not oxidise if 
the feed or circulation in a boiler were stopped 
through any cause, and the metal would thus be- 
come overheated. The Government had made ex- 
periments at Portsmouth, and in the main these 
had confirmed the results put forward by Mr. 
Yarrow. There was one point, however, which 
was worthy of investigation. Nickel was strongly 
electro-negative to steel; and, therefore, any mild 
steel used in conjunction with nickel steel, might be 
destroyed. That, however, could be obviated by 








| placing zinc in the boiler. If it were desirable to 
|use nickel steel for the two front rows of tubes 
| nearest the fire (a plan which would give the ad- 
vantage of its greater refractability without the 
increased cost of all tubes being of nickel) these 
rows could be made of slightly bent tubes in the 
manner Mr. Marshall had explained in_ his 
paper ; the bend of the tube would allow for the 
greater expansion of the metal. Mr. Yarrow had 
also given particulars of the manner in which tubes 
were reduced in length by heating and cooling—a 
circumstance which was known before, although its 
extent was not probably realised. It, however, 
would account for tubes drawing out of tubeplates. 
It was gratifying to know that English makers were 
taking up the manufacture of nickel steel tubes 
after what had been said of late as to the neglect of 
the subject in this country. 

Mr. James Riley had read and listened with great 
interest to Mr. Yarrow’s paper. For many years 
past he had been working on this alloy, and ten 
years ago he drew particular attention to it. The 
25 per cent. nickel steel was a material upon which 
he had laid great stress, and had again and again 
called attention to the advantages it offered. No 
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a boiler was that salt water might become disso- 
ciated and hydrochloric acid would be produced. 
Salt water was rightly not used in marine boilers in 
the present day if it could be avo:ded, but still 
there was always a chance that some might get in, 
or that recourse would have to be made to it on an 
emergency. With small-tube boilers there was less 
water, and therefore the change of water in the 
boiler would have to be made much oftener than 
with shell boilers, so that if the boiler attendant 
neglected his duty, salt might accumulate and choke 
the tubes. That, however, was not the fault of the 
boiler. Some years ago Messrs. Thornycroft sent 
a vessel with one of their boilers to Denmark. On 
the voyage out this vessel got caught in a fog, and 
for a long time had to keep the whistle blowing. 
This, of course, took a great deal of steam, and in 
those days distillers were not always carried on 
craft of this description, and so the stock of fresh 
water used for make-up became exhausted. Salt 
water had therefore to be used, but this did not 
lead to any damage to the boiler, which, on exami- 
nation, was found to be in perfectly good condition. 
Another boat built by the same firm, and fitted 
with the Thornycroft water-tube boiler, steamed 
across the Atlantic to South America. For some 
reason unconnected with the boiler, the fresh water 
was lost, and for a few weeks nothing but salt water 
was used inthe boiler. Here again it was found that 
the tubes were in perfectly good condition, no extra 
fouling being observable. During the blockade of 
Santiago, the Ericsson—a United States vessel fitted 
with Thornycroft boilers-—used salt water continu- 
ously. In ordertogetinformation on the subjectsome 
of the tubes were cut out, and these were found to 
be in perfectly good order. They were sent over to 
Mr. Thornycroft, and some of them exhibited to 
the members of the Institution of Civil Engineers 
during a recent visit to the Thornycroft yard. No 
engineer would recommend that salt water should 
be put into any boiler if it could be helped, but he 
thought that what he had said was evidence that it 
could be used without evil results if care were 
exercised. Mr. Yarrow had also made trials with 
his form of boiler which showed that it could be 
fed with salt water without damage, one of his 
boats having been run for ten hours with salt water 
feed in the boiler. 

Mr. J. Sampson said he could not do very much 
more than add his voice to the praise that had been 
given to the paper. Mr. Yarrow’s contributions 
were, like his ihe, admirable in their simplicity. 
There was only one point upon which he thought 
he could say anything with advantage. It appeared 
that there was a comparative falling off in efficiency 
of the nickel steel when submitted to the super- 
heated steam test, but, as had been said, experi- 
ments should be looked at as far as possible from 
the point of view of the normal conditions of 
working. The superheated steam test was not 
normal, but excessive. Even then nickel steel 
appeared between two and three times as good as 
the more ordinary material, but he thought the 
test showed that under usual conditions of steam- 
ing the durability of the nickel steel would be 
greater than this, and would go to five or even 
possibly ten times as high as that of ordinary steel. 
He was of opinion that, as applied to torpedo- 
boat destroyers, water-tube boilers of nickel steel 
would last as long as the ship, and though 
the first cost would be much greater, it would 
be warranted from a financial point of view 
by the economies made. Beyond this, however, 
there was the question of efficiency. Sir John 
Durston had said on a previous occasion that the 
tubes in a water-tube boiler would last three years. 
That meant a large number of vessels laid up for 
re-tubing of boilers, so that when called on for 
active service a considerable number might be in 
the hands of the dockyard authorities. Naturally 
with nickel steel tubes and their greater durability 
this defect would be reduced. 

Mr. Macfarlane Gray said that a good deal that 
was in his mind had been said by Mr. Sampson. 
He would point out, however, that the test showed 
the initial destruction of nickel steel to be com- 
paratively slower than at the later parts of the ex- 
periments ; and the initial part represented what 
would occur in practice in the working of a boiler. 
The alteration in the length of a tube due to heat- 
ing and cooling was a matter that was known, but 
he had never been able to find any exact informa- 
tion on the subject, though he had often sought for 
it. Details were now freely given by Mr. Yarrow 
as the results of exact experiment. 


Sir William White had had considerable experi- 
ence in using nickel steel, and it always seemed to 
him that this application was one of great promise. 
He remembered an attempt made a good many 
years ago to use nickel steel for boiler tubes in 
water-tube boilers. There had, however, been 
some delay in the delivery of the tubes, and they 
had been s) long on the way that when they 
arrived they were quite rusty. That showed that 
‘*nickel steel’ was a term which might mean 
much or little, and when nickel was 2s. 6d. a 
pound, as it was at the date to which he made 
reference, there was a considerable inducement 





not to use too much of so costly an alloy. The 
metal was now much cheaper, and if Mr. Yarrow 
would tell to the meeting what he had told him 
privately as to the approximate cost, he thought 
it would be seen that the region of the practical 
application of nickel steel had been reached. He 
wished to bear testimony to the valuable work in 
this field which had been done by Mr. James 
Riley, who was the pioneer in the use of nickel 
steel. It was thought that more had been effected 
abroad than in England in this respect. However 
that might be, the first plate of nickel steel tested 
by the Government was made by Mr. Riley. He 
would also draw attention to Mr. Hadfield’s paper 
recently read, and which was one of the most 
masterly essays on the subject he had met. It 
was impossible to overestimate the importance of 
the investigations of Mr. Hadfield and the experi- 
ments of Mr. Yarrow, and they could not fail to 
lead to great results. 

Sir Edward Reed said that reference had been 
made to what has been done in England with 
nickel steel; but he would like to make some 
allusion to work done by French manufacturers 
with this metal. It was used for a large number 
of industrial purposes with great advantage. As 
an instance, he might mention harness mountings. 
The metal was capable of taking a very high polish, 
and was, he considered, quite equal in appearance 
to silver, whilst there was, of course, the Piaitional 
strength. He thought it would come into very 
extensive use in this way. 

Lieutenant H. P. Norton said that in the United 
States Navy Rear-Admiral Melville had some ago 
used nickel-steel boiler shells in association with 
mild steel tubes. The Ericsson was a torpedo-boat, 
and not a cruiser. In the American Navy they did 
not object to bent-steel tubes for water-tube boilers, 
and he thought they were using nickel-steel tubes 
for the purpose, these being made by an American 
firm. 

In replying to the discussion, Mr. Yarrow asked 
Lieutenant Norton whether the nickel steel used 
in the boilers in the American Navy was 5 per cent. 
nickel or 25 per cent. 

Lieutenant Norton said he thought it was 5 per 
cent., and Mr. James Riley added it would more 
probably be 3 per cent. nickel. 

Mr. Yarrow, continuing, said that the two cases 
were therefore not comparable. In regard to what 
Mr. Riley had said as to ductility, in his experi- 
ments he took the tubes as they came, and himself 
was surprised to find that the nickel steel was not 
much more ductile. Probably something in the 
making of the tube affected this propery, but in 
any case, as the metal was quite ductile enough for 
the purposes for which it was used, the matter was 
not one of great practical importance in the 
present case, for the most desired quality was 
durability. THe wished to add to what had 
already been said by other speakers as to the 
obligation all engineers must feel towards Mr. Riley 
for the work he had done in bringing steel within 
their reach for ordinary engineering construction ; 
and this more particularly applied in the case of 
nickel steel, and that again more especially in refer- 
ence to the 25 per cent. alloy. Sir William White 
had asked about price. He would take round 
figures, and say a water-tube boiler might be worth 
20s. per square foot of feeding surface. This, of 
course, was an imaginary figure, and was a good 
deal more than he got for his boilers. Taking, 
however, the 20s. for ordinary steel, the use of 
nickel steel would add another 6s. to the cost, or 
it might be put down roughly as adding 30 per cent. 
to the price of a boiler. Whether that was worth 
while paying, it was for purchasers to say, but if 
Mr. Sampson’s figures were to be taken as a basis 
of comparison, it certainly would be worth while. 
He concluded by reading a letter from Sir William 
Roberts-Austen, who said that 22 per cent. alloy of 








nicke] steel would expand more than ordinary steel 


when heated. On the other hand, with a greater 
percentage of nickel—37 per cent.—it would not 
expand at all. 


Carco STEAMERS. 

The last paper read at the meeting was a con- 
tribution by Mr. G. B. Hunter, entitled ‘‘ Large 
Atlantic Cargo Steamers.” This paper we shall 
print in full shortly, together with the illustrations 
with which it is accompanied. The author referred 
to the large increase since 1894 in the size of 
Atlantic cargo steamers. He quoted from a paper 
recently read by Mr. E. W. de Rusett before the 
Institution of Civil Engineers, giving particulars of 
some of the largest cargo-boats built by Messrs. 
C. S. Swan and Hunter, of Wallsend-on-Tyne. In 
1891 the largest vessel was the Chancellor. She was 
400 ft. long, 47 ft. 6 in. wide, and 31 ft. 6 in. deep ; 
her gross tonnage was 4753 tons, and her nett ton- 
nage 3147 tons; she carried 831 tons of water 
ballast. At the present time the same firm has in 
progress the Ivernia; she is 580 ft. long, 64 ft. 6 in. 
wide, and 41 ft. 6in. deep. Her gross tonnage is 
13,200, and her nett tonnage 8500; she has not 
less than 4550 tons of water ballast, and is pro- 
pelled by twin screws. A diagram was shown of a 
design for a cargo steamer the author had pro- 
duced, to suit docks, harbours, and markets 
as they will be. She would carry not less 
than 12,000 tons deadweight, and had cubic 
capacity for 20,000 tons of cargo at 40 cubic feet 
per ton, the coal supply being 1000 tons. This 
would require dimensions as follows: Length, 
500 ft. ; breadth, 60 ft. ; moulded depth, 36 ft. to 
main deck, 44 ft. to shelter deck ; the draught of 
water would be about 27 ft. 6in. The author gave 
as his view that the development of the Atlantic 
cargo steamship would be on _ ship-shape lines. 
There should not be more than three complete 
decks, including the shelter deck, with a partial 
fourth deck to the fore-hold only. The shelter deck 
is necessary for the American trade. The space 
covered by the shelter deck should be exempt from 
tonnage dues, except when used for freight or cattle, 
as it adds greatly to the safety of the ship, and to 
pay dues for it when not used would make it prac- 
tically prohibitive. The height from the keel to 
the pilot bridge would be about 60 ft.; but he 
had had plans submitted for building a steamer 
over 90 ft. from the keel to the top of the steering- 
house. Lloyd’s scantlings for large steamers with 
some little additions have proved sufficient for the 
Atlantic weather, but this firm made their vessels 
stronger in the shelter deck than Lloyd’s rules 
require. Very few Atlantic cargo steamers have 
sufficient water ballast. From Continental ports 
considerable quantities of outward cargo can often 
be shipped from British ports; ‘‘our somewhat 
one-sided free trade, thar with the McKinley 
tariff, has so diminished exports to the United 
States that, except to a certain extent by some 
special line, there is no outward cargo.” This 
makes water ballast a necessity. The 12,000 tons 
deadweight steamer should have not less than 4000 
tons of water ballast. Some ships carry it in two 
deep tanks forward and aft of the machinery space. 
Carrying all the water ballast in the double bottom 
gives tco much stiffness. Vessels he had built, 
one carrying 11,700 tons deadweight and the other 
11,500 tons deadweight, steam 11 knots on an aver- 
age when loaded, consuming 45 tons a day of north 
country coal. Another steamer carrying 10,700 tons 
deadweight, steams 12 knots, burns 52 tons a day. 

Referring to the question of propeller shafts, 
the paper said that 173 steamers were disabled in 
1898, mostly in the Atlantic, through the fracture 
of shafting ; fifty-three similar accidents occurred 
in three months of this year. This is generally 
attributed to steaming too light in ballast, and the 
author thinks the dimensions used for shafting are 
insufficient. Lloyds have recently increased their 
requirements for propeller shafts about 16 per cent., 
but Mr. Hunter is of opinion that, for large single- 
screw vessels, the strength of propeller shafts 
should be raised 100 per cent. above the present 
rule. With the old compound engines, governors 
were used, but with the triple three-crank engine 
they are less effective and are now seldom fitted. 
The main engines are not so severely tried, but the 
propellers and propeller shafts bear proportionately 
the same weight of impact. For large steamers 
twin screws should be used, they are smaller and 
less liable to race ; but they increase first cost and 
take more space. The author had found that the 








cost of building in a yard with ordinary appliances 
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is considerably greater per ton in very large ships 
than in small ones. The cost of production dimi- 
nishes up to 5000 or 6000 tons deadweight, but 
oradually increases from the latter figure upwards. 
This is largely due to the greater expense of hand- 
ling the increased weight of frames, beams, &c., 
and the greater heights to which they have to be 
lifted. This had determined his firm to apply steam 
or electrical power for lifting and hauling. It had 
been found that the best way todo this was to build 
sheds over the slips, having glass roofs, and also 
closed sides from 14 ft. above the ground. Electric 
travelling cranes are provided as well as jib cranes. 
One shed roof is used to support an outside canti- 
lever crane commanding a space of 500 ft. by 60 ft. 
With these arrangements work is carried on more 
quickly and more economically ; the temperature 
is higher in winter and lower in summer. _[lustra- 
tions of the arrangement of sheds and cranes were 
iven by means of wall diagrams. 

The first speaker on this paper was Professor 
Biles, who pointed out that the reason cargo 
steamers were not generally larger was the insuffi- 
ciency of dock accommodation. As soon as docks 
and harbours were ready to take big ships the 
latter would be forthcoming. Large steamers were 
obviously more profitable than smaller ones with 
an unlimited trade, but with a limited trade it was 
not necessarily so, as the large steamers could not 
always fill up. He would point out, however, that 
all three dimensions of a steamer, length, breadth, 
and depth, should have some relation to each 
other. It was no good increasing length and 
breadth if draught could not be also increased, and 
the latter, as he had stated, depended on harbour 
accommodation. With too little depth the ships 
had not a proper proportion of capacity ; whilst, 
on the other hand, they would be uneasy ships 
owing to too great stability. The reduced depth 
of girder would also make them weak vessels. 
He was of opinion that Mr. Hunter did not give 
quite depth enough in his design. The author 
had said that the space covered by the shelter 
deck must necessarily be exempt from mea- 
surement for tonnage dues, except when used 
for freight or cattle. It was reasonable ond 
necessary that it should be so treated because it 
is not required for heavy cargoes, whilst it added 
greatly to the surplus buoyancy and freeboard, thus 
providing for the safety of the ship andcrew. The 
expense of paying tonnage dues on this space when 
not carrying freight in it would be practically pro- 
bibitive. That was an important point, and the 
making of spaces which are necessary for safety, pay 
dues, was not right. Ifthe spaces did not contain 
cargo they should not be charged for tonnage. 
Prof: ssor Biles did not agree with the author.as to 
the position of the deep water ballast tanks, as 
shown in the drawing exhibited on the walls of the 
theatre. He would place them nearer the machi- 
nery space and not at some distance fore and aft of 
the machinery space, as shown in the drawing. He 
was of opinion that it was more desirable to provide 
against hogging strains than against sagging strains 
in this respect. The author had made certaiu 
statements as to the stzamers that were built to 
carry cargo previous to 1895. According to the 
paper there were at that date no British cargo 
steamers of more than 6500 tons gross register, ex- 
cepting the Bovic, 6583 tons gross register, and 
Cevic, 8301 tons gross register, of the White Star 
Line, built by Harland and Wolff in 1892 and 1893; 
the Samoa, 6839 tons gross register, and Maroa, 
6802 tons gross register, owned by Messrs. Crow, 
Rudolph, and Co., Liverpool, and built by Messrs. 
W. Doxford and Sons in 1892 and 1894—and always” 
excepting the Great Eastern. This statement was 
hardly in accordance with facts, for in 1892 there 
were two steamers under the British flag, which 
he, the speaker, had designed, of over 9000 tons 
measurement, and which would carry 10,000 tons 
deadweight. In regard to the strength of these 
large ships forward, he would like to know what the 
author did in order to prevent the hammering of 
waves on the forward part, such as was experi- 
enced in meeting a head sea. Sometimes the 
blows were so powerful that considerable damage 
was done. 

Mr. H. H. West pointed out that the question 
as to the position of the deep ballast tanks referred 
to by Mr. Biles, was influenced by the shape of the 
vessel. These ships were not very fine in form at 
the ends, but carried the displacement well forward 
and well aft. It was, therefore, well not to con- 


ship, as would be done if the deep ballast tanks 
were placed closely adjacent to the machinery space 
where the heavy boilers and engines would be. 
The author had referred to the need of a fore-and- 
aft division in the ballast tanks, but this would 
make them awkward for the storage of cargo. If 
also the decks were not carried through continuously 
when the vessel was straining at sea, there would 
be danger to the fastenings between the walls of 
the deep ballast tanks and the deck and bottom 
respectively, unless the fastenings at these parts 
were especially strengthened. Discontinuing the 
deck would also weaken the form of the ship 
generally. He was of opinion that so large a 
figure of increase as 100 percent. inthe strength 
of the propeller shafts was more than was needed. 
He would take 30 per cent. to 50 per cent. above 
Lloyd’s rule as all that would be necessary. There 
was a point in size at which twin screws became a 
necessity, but the single screw had an advantage in 
first cost and maintenance being much less. 

Mr. Corry said it was not only in the Atlantic 
trade that large cargo steamers were built, but 
there was this distinction that on the Atlantic no 
cargo was carried on the outward voyage, and for 
that reason special ballast tanks were not needed. 
Lloyd’s rules had been altered in respect of the 
attachment of tanks to decks. He did not agree 
with making shafts 100 per cent. larger, but would 
use instead a stronger material. ‘There was, he 
said, a satisfactory governor in use for triple-crank 
engines. The author had said that the specifications 
of ships should not be allowed to include any items 
that will not earn 20 per cent. per annum on their 
costs, to cover insurance, depreciation, interest and 
profit. The speaker was of opinion that it was 
very seldom that 20 per cent. on expenditure was 
realised. 

Mr. Swan, of Low Walker, said he wondered 
underwriters would consent to allow ships to go 
across the ocean so imperfectly ballasted as many 
were. With the introduction of tank steamers 
there had come in what might be described as 
‘‘water ballast holds.” These had large hatches 
and were as guod for cargo purposes as other 
parts of the ship. Another point was that under- 
writers insisted that dunnage should be used in 
stowing cargo, but with the majority of cargo there 
was no objection to placing it direct on the double 
bottom without any wood intervening. He hoped 
that in future all ships built to go across the ocean 
would have sufficient ballast in them to keep the 
screws immersed. 

Mr. Anger referred to the great rate at which 
corrosion of steel took place, and thought that the 
whole life of the ship was a question of scraping 
and painting. He hardly ever inspected a steamer 
in which he could get about properly to examine 
all parts. The design should be such that there 
should be safe and easy access:to all compart ments 
whatever. If not, there would be neglect to paint 
the surfaces, and speedy decay. This was not a 
trivial question in the life of a ship. An experi- 
ment had been made in which the skin of a vessel 
had been doubled, and the space used for water 
ballast. This would not be a good plan, he con- 
sidered, as carrying the inner skin up the sides 
would make inspection more difficult. 

Mr. Leslie Denny referred to the strength ob- 
tained by disposition of material. The author had 
told them that the ships built by his firm were 
stronger in the shelter deck than Lloyd’s rules 
required. But in other respects some of these 
ships were built simply to the rules scantlings. The 
speaker thought that the shelter deck should re- 
main the strength deck, and thus add greatly to 
the rigidity of the structure. He had had some 
experience with deep ballast tanks. A steamer 
of 8000 tons deadweight was found very difficult 
to manage with water ballast only in the double 
bottom. Latterly the fore and after peaks had 
been filled with water when in ballast, and the 
steamer was found to be far more manageable. 
The long lever obtained by putting water in the 
ends of the vessel made it easy to correct stowage. 
They had carried the double bottom right to the 
ship's side, beyond the position of the margin 
plate, and had found no disadvantage in this at all. 
He would like to ask how many shafts had failed 
when the vessels were in water ballast. If steamers 
were properly ballasted and their propellers were 
immersed, the 100per cent. additional strength advo- 
cated by the author would not be needed for the 
shafts. No question could arise now as to the ad- 





centrate the weight too much in the middle of the 


vantage of the twin screw ; that had been proved. 


Mr. Milton in speaking of the breaking of shafts, 
gave the number of ships passed at Lloyd’s which 
were known to have broken their shafts when in 
water ballast, as compared with those which had met 
with a similar mishap when carrying cargo, the pre- 
ponderance being rather with the cargo boats. It 
was to be remembered, however, that the ships 
carrying cargo had most probably just been making 
voyages with ballast. e agreed that the bending 
strains on shafts caused accidents, but the effect 
of these bending strains was intensified by irregular 
section. For this reason shaft liners should be 
made continuous; and with modern steamers, 
having fuller ends, there was not so much difti- 
culty in putting in continuous liners. It should be 
remembered that after all the majority of shafts 
ran well, and he thought the difficulty would be 
largely got over if owners would go to the trouble 
and expense of drawing the shafts into the ships 
and have them examined. Attention to these 
details was a great thing. If the screw failed, that 
was to be attributed to impact and irregular strains. 
In the Atlantic trade they found the blades of the 
screws broke. That trouble was got over by 
strengthening the blades, but it passed the defect 
on to the shaft; if the propeller shaft were 
strengthened, the difficulty would travel on to the 
tunnel shafting, and if that were increased the 
crankshaft would suffer. 

Sir William White complimented the author on 
his paper. He would ask that to the drawings 
already shown, a section of the ship should be 
added with the scantlings marked on, so that this 
might be included in the Transactions as a record. 
He wished to pay a testimony to the great work 
done by the author’s firm in the application of 
mechanical features in his shipyard. It was his 
opinion that if British shipbuilders wished to hold 
their own in future, they must follow on these 
lines, and take advantage of every mechanical 
appliance that could be brought to bear in cheapen- 
ing and facilitating their work. 

Mr. Hunter. in replying to the discussion, said 
that in regard to Mr. Biles’ remarks as to the 
design shown being of insufficient depth, he had 
selected the draught of 27 ft. 6 in. as being that 
which would give the ship a sufficient range of 
ports as a general trader. Another reason why he 
had not gone to greater depth was that he cal- 
culated the shelter deck as an element of strength, 
and probably it might be, as Mr. Denny had said, 
a strength deck. He put the deep tanks where 
shown in the drawing, as he found by experience 
that it was the best position. If they were put 
nearer the middle there would be too great a con- 
centration of weight. They had had experience at 
sea in this respect, and had found that the arrange- 
ment worked satisfactorily, whilst a concentration 
of weights lead to a puckering of the upper deck ; 
on the other hand, he had not seen any sign of 
tension with the tanks as shown, i.e., placed at 
some distance from the machinery space. The 
loss of recent ships through shafts breaking had 
cost over a quarter of a million sterling, and this 
would be a trifle compared to the expense of 
strengthening the shafts. Mr. Corry had ques- 
tioned his figure of 20 per cent. as a limit to cover 
insurance, depreciation, interest and profit ; that 
would mean 5 per cent. for profit, and if an owner 
could not calculate on that return for his money, 
he had better not order the ship. 


A Rotier-Bearine Turvust-Biock. 


The remaining paper on the list was a contri- 
bution by Mr. F. von Kodolitsch, entitled ‘‘ Ex- 
periments on Thrust Block Friction.” The paper 
consisted of the description of a design for a marine 
thrust-block, in which rollers took the thrust for 
going ahead, whilst the thrust for going astern 
was taken by means of ordinary thrust collars. 
He had made experiments with this arrangement 
by means of a 600 horse-power engine erected 
on shore, and found that with 136 revolutions, 
equal to 12 knots speed of the ship, 29.75 
horse-power of the total 600 were lost in the 
thrust-block if of ordinary construction, whilst 
2.4 horse-power were lost if the thrust- block 
was made on the roller system. This paper was 
taken as read, as the time for adjournment had 
arrived before it could be brought on. We print 
it in full on page 122 of the present issue, together 
with the illustrations. 








The meeting was then brought to a close by 
votes of thanks to the Reception Committee and 
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numbers exclusively to members and the official 
guests of the Institution, members’ private guests 
being thus excluded. 


ELswIck. 


On the afternoon of Wednesday, July 19, 4 
grand excursion was made to Elswick shipyard, 
members being entertained at luncheon by Messrs. 
Armstrong, Whitworth, and Co. in the mould 
loft, ladies being also invited. Sir Andrew Noble 
and Colonel Watts, the managing director of the 
shipyard, presided, and after luncheon the ond 
yard and ordnance works were inspected. It would 
naturally be impossible to give an idea of what was 
seen, even during the short time at the disposal of 
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visitors in these mammoth works. The firm at 
Elswick and the branch establishment now employs 
more than 25,000 men. The Japanese battleship 
Hatsuse, recently launched, was inspected by some 


members. The following are her principal dimen- 
sions and elements of design : 
Length .. — 400 ft, 
Breadth ... 76 ft. 6 in. 
Depth ... .. 43 ft. 11 in. 
Draught Kit ree 3 
Displacement Dec ... 15,000 tons 
Indicated horse-power . 
Speed ... ~ oe ... 18 knots 
Coal supply (full) ... . 1690 tons 


Armament. 
Four 12-in. breechloading guns, 
Fourteen 6-in. quick-firing guns. 
Twenty 12-pounder quick-firing guns. 
Eight 3-pounder quick-firing guns. 
Four 24-pounder quick-firing guns. 
Five torpedo tubes. 

Armour. 

Belt, full length, from 9 in. to 4 in. thick. 
Citadel, 250 ft. in length, 6 in. thick. 
Barbettes, 14 in. 
Casemates, fronts, 6 in. 
Casemates, backs, 2 in. 
Conning tower, 14 in. in thickness. 

The 100-ton sheerlegs and their hydraulic ma- 
chinery were next inspected, after which two des- 
troyers, lying off the jetty, were visited. One of 
these has been engined by the Wallsend Slipway 
Company, and has already commenced her trials. 
Her guaranteed speed is 30 knots. The other is 
the much-talked of vessel which has been engined 
by the Parsons Marine Steam Turbine Company, 
and, it is stated, is expected to reach a speed of 35 
knots. The following are the particulars of these 
two vessels : 


Length .. 220 ft. 
Breadth ... 20 ft. 6 in. 
Depth ... aia! Soh Sas 
Draught ne Gi O45 
Coal (normal)... 45 tons 
(full)... 90 ,, 


Armament. 
Two 18-in. torpedoes. 

One 12-pounder quick-firing gun. 
Five 6-pounder quick-firing guns. 





Two Maxim quick-firing guns. 
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The protected cruiser, under construction for 
the United States Government, the ‘‘ Fourth of 
July” was seen moored in the stream off the yard. 
Her principal dimensions are : 


Length .. 360 ft. 
Breadth os . 46 ft. 6 in. 
Draught (mean) 17 ft. 
Displacement in tons 4160 


Armament. 

Two 8-in. quick-firing guns. 

Ten 4.7-in. quick-firing guns. 

Sixteen 3-pounder quick-firing guns. 

Six 1-pounder ae guns. 

Five torpedo tubes. 

The visitors next passed to the building slips 

where the first two berths are occupied by Nor- 
wegian battleships of great offensive and defensive 


power, The following are the leading particulars 

of these ships : 
Length ve 290 ft 
Breadth ... 50 ft. 6 in. 
Depth ... -k | ae Se 
Draught x ... 16 ft. 6 in. 
Displacement... .. 3850 tons 

Se Ke me 16 knots 

Coal supply (normal) 250 tons 


Armament. 
Two 8.24-in. quick-firing guns in gunhouses. 
Four 6-in. quick-firing guns in casemates. 
Two 6-in, quick-firing guns behind shields. 
Eight 12-pounders. 
Six 3-pounders. 
Two submerged bag tubes. 
Armour belt, 6-in. Krupped steel. 


Beyond these vessels, and lying off the jetty, is 
the United States cruiser, Albany: 


Length ete 330 ft. 
Breadth we 43 ft. 9in 
Draught ai Re oie 16.10 4 
Displacement in tons (about) 50 


Armament, 
Six 6-in. quick-firing guns. 
Four 4.7-in. quick-firing guns. 
Ten 6-pounder quick-firing guns. 
Four i quick-firing guns. 
Four Maxim guns. 
Two 12-pounder Field guns. 


The remaining ships in hand which may be men- 
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ed 


Length ... 400 ft. 
Breadth $a a ... 68 ft. 6 in. 
Draught an. se aed | at 
Displacement in tons (about) 9800 


Armament. 

Four 8-pounder breechloading guns, in two barbettes. 
Fourteen 6-in. quick-firing guns (ten in casemates). 
Twelve 12-pounder quick-firing guns, 
Seven 24-pounder quick-firing — 
Four torpedo tubes, submerged. 

Armour, 
Armour belt, 7 in. and 34 in. 
Armour citadel, 5 in. 

Some of the visitors also inspected the steel 
works and the engineering works, whilst others 
proceeded to the ordnance department. 

On the evening of the same day Sir Andrew and 
Lady Noble were at home to members of the In- 
stitution and ladies at their residence, Jesmond 
Dene House. 


River Excursions. 


On Thursday, July 20, after being entertained at 
luncheon in the Town Hall by the Reception Com- 
mittee, excursions were made on the Tyne in two 
steamers, one lent by the River Tyne Commis- 
sioners and the other provided by the Reception 
Committee. The former proceeded down river to 
Tynemouth, calling at the works of Messrs. Swan 
and Hunter and Palmer’s Shipbuilding Company. 
The other vessel was devoted to a ladies’ excursion 
and did not call at works. 

On the evening of this day the Reception Com- 
mittee gave a soirée in the Hancock Museum. 


Visit TO SUNDERLAND. 

Tuesday, July 21, was devoted to a visit to Sun- 
derland, where members were received by the 
Mayor and a local Reception Committee. The 
North Pier and Harbour Works were inspected, 
after which the party proceeded to the south side by 
steamer. The Reception Committee entertained 
members at luncheon in the South Dock Ware- 
house, after which the upper part of the river was 
inspected from a steamer. e following works 
were open to inspection : 





tioned are two Japanese armoured cruisers of the 
Asama type: 





Messrs. Jobn Dickinson and Sons, Limited, En- 
gineering Works. 
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Messrs. J. L. Thompson and Sons, Limited, 
Shipbuilding Yard. 

The Works of the North-Eastern Marine En- 
gineering Company, Limited. 

The Sunderland Shipbuilding Company’s Ship- 
buililing Yard, Limited. 

Messrs. Bartram, Haswell, and Co.’s Shipbuild- 
ing Yard. 

Messrs. Sir James Laing and Sons, Limited, 
Shipbuilding Yard, Deptford. 

Messrs. Short Brothers, Shipbuilding Yard, 
Pallion. 

Messrs. W. Doxford and Sons, Limited, Ship- 
building Yard and Engine Works, Pallion. 

Messrs. George Clark, Limited, Engine Works, 
Southwick. 


Visit TO CRAIGSIDE. 


Saturday, July 22, was devoted entirely to a 
visit to Lard Armstrong’s seat at Craigside. 





THE Dockine or SHIps. 


In our last issue, in dealing with the discussion 
that took place in Dr. Elgar’s paper on ‘‘ The 
Distribution of Pressure over the Bottom of a Ship 
in Dry Dock and over the Dock Blocks,” we made 
reference to a letter received by Mr. Holmes from 
Mr. Anthony J. Lyster, and which was read at the 
opening of the discussion. Mr. Lyster, as is well 
known, is the engineer to the Mersey Dock and 
Harbour Board, and was responsible for advising 
the Board in regard to the Fulda. We are now 
able to publish an abstract of this letter, which 
has an important bearing on the case. Mr. Lyster 
said : 

From the experience which I have gained in the case 
of the Fulda, and from my own investigation of the 
matter, I feel pretty certain that many vessels must in 
the past have Coen dry-docked with very small margins 
of safety, and it is very desirable that an operation which 
may be attended with such unfortunate results should 
in all cases receive something more than the mere general 
rule-of-thumb consideration which it appears to have 
had hitherto. I have followed Dr. Elgar’s mathematical 
investigation of the case, and it seems to me to be as far 
as it goes a simple and sound one. There is, however, 
one aspect of the case which for want of data to work 
upon Dr. Elgar had only been able to refer to generally, 
but which has a very important effect in increasing the 
vege upon the foremost blocks ; I refer to the flexi- 

ility of the ship. 

The mathematical investigation of this would, I fancy, 
be almost impossible, even in a specific case, and with very 
ample data; but I may point out facts which will indicate 
the important effect which this consideration will have in 
increasing the pressures on the foremost blocks. Thecon- 
ditions of flexibility in the ship are totally different from 
those which apply when the vessel is samen Secon and which 
may arise when in a heavy seaway, the forefoot, stern, 
or centre portions of her length are more or less unsup- 
ported. The amount of pressure upon those various points 
may, as in the case of the Fulda, vary very considerably 
for reasons disconnected entirely with her flexibility. 
The variations in the pressures have their effect upon 
the form of the ship in bending her, and if as in the case 
of the Fulda the variation of the pressure is due to the 
overhang, that variation will be aggravated at the point 
of maximum pressure and a serious statical condition be 
produced. The amount of that flexibility is not to be 
gauged by the bending of the ship longitudinally, but it 
will also be increased by the yielding of the line of the 
keel in the cross section ; for instance, the effect of apply- 
ing such an initial load as that mentioned by Dr. Elgar 
as coming on block 24 (the foremost block touching the 
keel), namely 178 tons on the centre of the floor, will be 
to bend up the floor on the line of the keel relatively to 
to the two sides. The amount of this transverse flexure 
must therefore of course ba added to the longitudinal 
flexure of the ship, and the sum of the two represents 
the total flexibility which has to be taken into considera- 
tion in determining the increase of pressure due to this 
cause. 

With a view to ascertaining the amount of this flexure 
as well as possible accidental irregularities of level in 
the keel, I have recently had very careful measurements 
taken of the condition of the line of the keel of some of 
the largest and strongest vessels in the port of Liverpoo! 
when in a graving dock where the permanent blocks were 
only 2 ft. 6 in. centre to centre, and parts of the vessel 
were supported as well by temporary intermediate 
blocks. In one case, at all events, I have found as much 
as an inch of variation in a length of 21 ft., and this 
somewhat behind the front bearing block, the overhang 
of the forefoot being very considerable, about one-fifth of 
the vessel’s length. In this case the maximum initial 
load on any one of the foremost blocks did not probably 
exceed 65 tons, assuming, as in Dr. Elgar’s Table, the 
ship rigid and the blocks perfectly elastic; but, of course, 
this load must have been seriously increased by this yield- 
ing of the ship. The observations were made with the 


greatest care, the measurements being made with a 
- tegme d constructed staff fitted with a vernier scale, and 
the points to which the measurements were made were 
all subsequently levelled. That some such condition as 
this materially assisted in bringing about the disaster to 
the Fulda was, I think, clear from the fact that the 


greatest damage to the ship was done immediately over 
the foremost ring blocks from No. 4 aft, where the 
floors were all bent up and the stanchions broken and 
bent. 

The second case dealt with by Dr. Elgar seems to me 
to be the all-important one. One of his Tables shows the 
loads which come upon the various blocks under condi- 
tions of absolute rigidity of the vessel and perfect elas- 
ticity of blocks. Neither of those conditions applied to 
the case of the Fulda and probably would never apply in 
any other practical case. From what I have already said 
it will, I think, be apparent that the Fulda was probably 
sufficiently flexible to induce a very different statical 
condition from that dealt with in Dr. Elgar’s Table. 

As regards the blocks, we know that under pressure of 
such a narrow keel as the Fulda’s, with the loads coming 
upon it, an intensity of stress must have been produced 
which was beyond the limits of elasticity and ultimate 
resistance of the soft wood packing and the greenheart 
caps. Under such conditions as these, the vessel would 
tend (leaving the ———. out of the question for the 
moment) to take up a new line of keel on the blocks, the 
keel being depressed forward into the blocks until all 
elasticity was crushed out of the timber and the timber 
became to all purposes as incompressible as the cast iron. 

During the latter phases of this change a gradual varia- 
tion would be set up in the statical condition which would 
largely augment the load on the leading blocks, and cor- 
respondingly diminish that on the aftermost blocks until 
the condition of an incompressible fulcrum at block 24 
was approached, under which all the load of the overhang 
plus such portion of the weight of the vessel aft of No. 24 
block as was necessary to counterbalance that overhang 
would take effect upon block No. 24. Two causes, how- 
ever, would prevent this ultimate condition being actu- 
ally reached : : 

1. The fact that cast iron is not compressible, and, 

2. That block No. 24 would not be merely able to sus- 
tain such a pressure as this load would bring upon it. 

To determine under what load, and at what period of 
the variation of the statical condition referred to above, 
the block yielded, it would be necessary to make experi- 
ments with full-sized blocks, packings, and keel. To sum 
up the case, and to try and place before this Institution 
some practical conclusions which may be of value to 
those who have to conduct such operations, ft seems to 
me that the most important circumstances to be con- 
sidered are, the weight of the ship, the distribution of 
that weight over the ship, including the overhang, the 
width of her keel, and the length of her overhang par- 
ticularly in regard to the total length of the ship. 

In using Dr. Elgar’s Table, to arrive, independent of 
the flexibility of the ship, at an approximation to the 
permissible initial loads, great care should be taken that 
that initial load does not exceed the limits of elasticity 
of any permanent wooden caps that may be provided 
with the blocks, and to avoid this as much as possible 
where sharp keels are used, hard wood packings should be 
introduced, and if these by themselves are insufficient, 
extra blocking is ahactelaly essential under the more 
heavily weighted portions of theship. A very consider- 
able margin should also be allowed in estimating the in- 
tensity of stress on the caps for the increase in the 
initial load through flexure of the keel. With ships of 
any considerable overhang, and particularly when that 
overhang forms a large proportion of their total length, 
the forefoot will probably be the position where the 
most pressure on the blocks will be found. This would 
be obvious from the statement that the pressure on the 
support of a cantilever of uniform weight, and counter- 
balanced by a like cantilever, is four times that on either 
of the two supports of a similar girder of equal length, 
supported at both ends. 

To illustrate this point, it must be assumed that the 
blecks are incompressible, and that the weight per foot- 
run of the ship is the same throughout its length. Then, 
with an overhang of one quarter of the full length of the 
ship, the pressure on the foremost block would be within 
one-sixth of that on each of two, one at either end of the 
ship, and together —— its whole weight. Of 
course this could never the case in practice, use, 
among other reasons, the bow of the ship is lighter than 
some other parts of it. 








ELECTRIC GENERATORS. 


By H. F. Parswatt, M. Inst. C.E., and 
H. M. Hosarr, S.B. 
(Continued from page 844, vol. lxvii.) 
ComMUTATORS AND BrusH Gear. 

A NUMBER Of illustrations of various types of com- 
mutators are given in Figs. 296 to 312, pages 96 
and 97. Figs. 296 to 303 illustrate designs widely 
employed in traction motors, that of Figs. 302 and 
303 being used on a 100 horse-power direct-connected 
motor, the three former in smaller-geared motors. 

Figs. 304 to 306 give some early designs of Mr. 
Parshall’s which have been much used with general 
success in many later machines, especially traction 
generators. Other useful modifications and alterna- 
tive designs are shown in Figs. 307 to 312, the last 
one being employed in a 1600-kilowatt generator. 

Commutator segments should preferably be 
drawn, although good results have also been at- 
tained with drop-forged segments ; cast segments 
have been generally unsatisfactory. It is not on 


to the resistance itself is negligible, but it is of 
primary importance that the material shall possess 
the greatest possible uniformity throughout, and 
freedom from any sort of flaw or inequality. Any 
such that may develop during the life of the seg- 
ments will render the commutator unequal to 
further thoroughly satisfactory service until turned 
down or otherwise remedied, as the effect of uneven 
wear, once started, is cumulative. For similar 
reasons great care must be exercised in the selec- 
tion of the mica for the insulation between seg- 
ments ; it should preferably be just soft enough 
to wear at the same rate as the copper, but should 
in no event wear away more slowly, as under such 
conditions the commutator will not continue to 
present a suitably smooth surface to the brush. 

The writers have found the method of predeter- 
mining the commutator losses and heating, set 
forth in a preceding article (ENGINEERING, July 8, 
1898, pages 38 and 39), to give very good results, 
and to amply cover practical determinations. But 
an intelligent handling of the subject of the rela- 
tions existing between commutator speeds, brush 
pressure, and contact resistance, is facilitated by a 
study of the results of tests that have been made, 
showing the dependence of these values upon 
various conditions. 

The most complete and careful tests on carbon 
brushes at present available appear to be those 
conducted by Mr. A. H. Moore, in 1898, and the re- 
sults are graphically represented in Figs. 313 to 316, 
page 100. In Fig. 313 is given a sketch showing the 
disposition and nature of the parts. A rotating 
cylinder of 6.8 in. diameter, of cast copper, took 
the place of a commutator, and this introduced an 
element of doubt as to whether a segmental struc- 
ture of hard-drawn copper segments and mica would 
have given the same results. But inasmuch as the 
constants derived from these tests, agree with those 
which have been found to lead to correct predic- 
tions of the working of new commutators, it may 
be safely concluded that this point of dissimilarity 
was of no special consequence. In all other 
respects the tests seem especially good. The set of 
tests also includes values for the resistances of the 
brush holders, but with good designs of brush 
holders the resistanee should be negligible, hence 
it has been deemed advisable not to divert attention 
from the important results relating to contact re- 
sistance by the addition of these less useful 
observed values. 

Mr. E. B. Raymond, has, in America, conducted 
tests on this same subject. Some of the results for 
carbon brushes are shown in the curves of Fig. 317, 
and it will be observed that, for all practical pur- 
poses, his results, like Mr. Moore’s, lead to the 
general working constants given in the article re- 
ferred to above. 

Dr. E. Arnold, in the Elektrotechnische Zeitschritt, 
of 1899, described investigations on both copper 
and carbon brushes, from which have been de- 
rived the curves set forth in Fig. 318, show- 
ing the relative values for the contact resis- 
tances in the two cases. Dr. Arnold also points 
out that while the coefficient of friction for carbon 
brushes on copper commutators is in the neigh- 
bourhood of .3, he has found .2 to be a more 
suitable value for copper-gauze brushes. But in 
the absence of. thorough tests in support of this, 
the writers would be inclined to continue using a 
coeflicient of .3 for both carbon and copper brushes. 
Of course, all values relating to this whole matter 
of commutator losses, must necessarily be, in prac- 
tice, but little better than very roughly approxi- 
mate, as they are so dependent upon the material, 
quality, and adjustment of the brushes, and the 
condition of their surfaces, as also upon the con- 
struction, condition, and material of the commutator 
and brush holders, and, fully as important as 
anything else, upon the electromagnetic properties 
of the design of the dynamo. 

(To be continued.) 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LXII. 
Navat Movuntines ror Quick-Firrinc Guns— 
(continued). 

Mounting with Lateral Beams and with Brake 
and Recuperator Connected (Fig. 574).—A typical 
example of this mounting is that for 10-centimetre 
(3.937 in.) 55-calibre Schneider-Canet guns ; it 1s 
of comparatively small dimensions compared with 








the score of its superior conductivity that wrought- 
copper segments are necessary, since the loss due 





the vis viva of the gun ; the following are some par- 
ticulars : 
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Weight of gun : 2200 kilog. (4848 lb.) 
. Satine 3740 ,, (8242 ,, ) 
sa shield 2450 ,, 0 
te projectile | eae Ce eee 
a —, —— et ieee 
smokeless powder 3. » ( Thos 
oscars aly 780 m. (2559 ft.) 
Elevation + 15 deg. — 10 deg. 
Training 360 deg. 


The bolster is circular, and is bolted direct on 
the deck or the firing platform. It is fitted around 
its circumference with a ring which holds the 
traversing platform clamps ; its top surface forms 
a roller path; it is also fitted with the circular 
rack for the training of the gun. The traversing 
platform consists mainly of a lower bed in con- 
tinuation of which are two brackets, made almost 
vertical and suitably stayed; the central part 
contains the vertical pivot ring. The lower sur- 
face of the bed is trough-shaped where it rests on 
the roller balls. The whole system is held down 
during firing by two clamps fixed—one in the 
front and one in the rear of the traversing plat- 
form, and which grasp the edge of the bolster. 
The rear clamp is fitted with a catch, which serves 
to fix the mounting in any firing position ; it is, 
moreover, made of a suitable height to allow for the 
lowering of the breech end, and the recoil of the 
gun when firing takes place at an extreme angle of 
elevation. On the right-hand bracket is a pump 














Fig. 576. 


the gun draws the cylinder along with it ; the liquid 
is compelled to pass through the annular vent made 
between the central counter-rod and the edges of 
the grooving in the piston by raising the valve. As 
the diameter of the counter-rod is smaller than that 
of the piston-rod, the liquid drives the movable end 
of the brake-cylinder before it as well as the rear 
crosspiece, thus comprising the Belleville springs of 
the recuperator. When the recoil is ended, the 
springs relax and drive back the crosspiece and the 
movable end of the cylinder, the liquid returning to 
the space it originally occupied by passing through 
the narrow vents made in the valve seat, the valve 
falling back on the seat immediately recoil ceases. 
The flow of the liquid thus takes place slowly, and 
the running out of the gun is effected progressively 
and without shocks. 

The gunner, by bearing with his left shoulder 
against the butt rest, has the two handwheels 
within easy reach ; he is then enabled to place the 
gun in all the positions required. The elevating 
mechanism consists of the handwheel with the 
shaft, which works, through an endless screw and a 
toothed wheel, a pinion that engages the circular 
rack fitted to the rear of the movable housing. 
The training of the gun is insured by a mechanism 
with toothed wheel and endless screw working a 
vertical pinion that engages a circular rack forming 





part of the fixed bolster. The gun can, therefore, 
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MovuntinG For 10-CENTIMETRE 


for filling the brake cylinders, the firing mecha- 
nism being on the left hand. The traversing plat- 
form is provided at the top with the trunnion-plates 
in which the housing trunnions fit. 

The movable housing consists mainly of two 
U-shaped beams; the left-hand one carries the 
sight support, the scale casing and the curved rack 
for elevating the gun. The two beams are joined 
in front and in the rear by two rings lined inside 
with gun-metal for bearings, in which the gun 
slides smoothly during recoil and running out. 
On the front ring are the stops against which the 
buffers strike. The gun is made with a jacket, in 
one piece, with which is cast the hydraulic recoil 
cylinder ; the jacket has slides on each side, which 
clasp the top and bottom flanges of the beams 
along which they travel during recoil and running 
out. The gun, therefore, slides along the beams of 
the housing during firing, while the housing can 
only turn on its trunnions during the action of 
elevating or lowering the gun. On the top part of 
the jacket are the rings for lifting the gun in and 
out, and the slide lubricators. The brake cylinder 
placed below is provided with two projections which 
form abutments for the Belleville springs of the re- 
cuperator. In front of the cylinder is the piece which 
carries the guide of the recuperator columns. The 
hydraulic brake is on the Schneider-Canet type 
with central counter-rod ; it is closed in the rear by 
a plunger, which bears constantly against the cross- 
piece which forms an abutment for the Belleville 
Springs. 

During recoil the brake piston remaining fixed, 
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80-CaLIBRE Quick-Fininc Guy. 


be trained and elevated simultaneously as may be 
required. 

The mounting can be fitted with a shield, shaped 
according to the requirements of the service. The 
shields are balanced on their supports so as not to 
interfere with the working of the mounting to 
which they are joined by elastic couplings. 

Fig. 574 illustrates a 10-centimetre (3.937-in.) 
55 calibre gun and mounting, a large number of 
which have been manufactured in the course of the 
last few years. 

Mounting for 57-Millimetre (2.244-In.) 80-Calibre 
Quick-Firing Guns (Fig. 575).—These guns have 
already been referred to several times in preceding 
articles owing to their remarkable qualities as 
regards power, combined with the ease with which 
they are worked, a general characteristic of the 
Schneider-Canet ordnance. The following are 
some data : 

Weight of gun __ 
mounting 
projectile 
” service 

(smokeless powder) 

Muzzle velocity in service... 

Elevation eos Ae 

Training a : si rs 

The gun is 80 calibres in length, of the design 
generally followed by Messrs. Schneider and Co. 
for their quick-firing guns. This is not merely a 
proving yard gun, to be used only for ballistic ex- 
periments, but a serviceable weapon embodying all 
the necessary conditions required of war material 


810 kilog. (1785 Ib.) 
700 ” 


6,,) 


” ) 
ft.) 


2) ” 


charge 


” ( 4 
1060 m. (3280 
+ 15 deg. 


of ships. ‘The first gun of this type built has under- 
gone, during several years, a great amount of ser- 
vice in the Hoc proving ground, and the inspection 
of the various parts never revealed any undue wear 
and tear. The breech-block is on the Schneider- 
Canet system, worked by one action of the lever ; 
the gun is fired by percussion, either with the 
firing line or through the action of a lateral-rod com- 
bined with a mechanical disengaging device. 

The mounting is of the type with lateral slides 
already described, and is remarkable for its small 
dimensions compared with the considerable power 
of the gun. The balancing of the various mov- 
able parts enables the gun to be trained by the 
gunner, who acts with his shoulder on the butt end. 
Elevation is effected by a handwheel, and the same 
class of mechanism as that for the 10-centimetre 
(3.937-in.) 50-calibre guns. 

10-Centimetre (3.937-In.) 80-Calibre Quick-Firing 
Guns (Figs. 576 and 577).—This type reproduces 
the principal arrangements of the 10-centimetre 
(3.937 in.) 55-calibre guns already described. The 
first gun of this type was built at the same time 
as that of 57 millimetres (2.244 in.) 80 calibres ia 
length. Both embody in every respect all the quali- 
ties required of war material. The mounting is ofa 
very small size in comparison with the power of the 
gun, and the small reactions developed during firing 
allows of it being used for service on board light- 
draught ships, the decks of which are not suited for 
the carrying out of exceptional stiffening methods. 

The first Schneider-Canet long guns which were 
putin service attracted much criticism ; the flexion 
of the chase was considered as almost certain, and 
special steps were taken at the Hoc proving ground 
in order to ascertain exactly, by means of register- 
ing apparatus, the importance of the phenomena 
that were predicted. It was found that the vibra- 
tions at the chase of these long guns did not exceed 
in a marked degree those produced in the current 
types of guns of the period, and that therefore no 
trouble need be feared under this head in their 
service on board ship. * Moreover, the tests of all 
descriptions that were carried out—tests to prove 
the resisting power of the guns, precision trials, 
quick-firing salutes &c., gave place to no incident 
whatever, and the French Navy deemed the results 
sufficiently conclusive to adopt the long Schneider- 
Canet guns in service : 


Weight of gun 4050 kilog. (8926 Ib.) 
a mounting 3750 ,, - 
” projectile 13 ” 284 ” ) 
os service charge 

(smokeless powder) _... > 13} ,, ) 

Muzzle velocity in service... 1025 m. (3362 tt.) 

Elevation yas .. + 15 deg. — 10 deg 

Training ia 360 deg. 


The firing tests carried out at the Hoc proving 
grounds, for ascertaining the precision of firing 
with a movable aim when firing at a fixed target, 
are interesting. The target carries two series of 
distinct objectives, namely, three white panels on 
the right and two on the left, at different heights. 
The quick-firing test is effected by firing alter- 
nately against a right-hand panel and a left one, 
the succession in the rounds being so set that it is 
necessary to change, after each round, the elevation 
and training of the gun. The gunner has, there- 
fore, to face the same difficulties he would encounter 
in firing against a movable target requiring for each 
round the alteration in the angles of elevation and 
training. 

Mounting for 12-Centimetre (4.724-In.) 45-Calibre 
Guns (Figs. 578 and 579).—Guns of this type have 
been manufactured for the French, Russian, Japa- 
nese, and Chilian Governments ; apart from the 
sighting mechanisms, which are different, they 
embody the general characteristics of the gun 
already described. 


Weight of gun ee . 2970 kilog. (6545 Ib.) 
a mounting 3750 —S,, a 
es shiel os OS, 
te projectile aa i 
ms service charge 

(smokeless powder) 48 ,, (103,, ) 

Muzzle velocity in service... 680 m. (2230 ft.) 

Elevation 9 ‘++ 20 deg. — 7 deg. 

Training 360 deg. 


The gun is trained and elevated by the action of 
a single handwheel, a lever being provided for con- 
necting and disconnecting the handwheel shaft with 
either one of the mechanisms alternately. The 
gunner, resting his shoulder on the butt-rest, has 
under his right hand the wheel handle and under 
his left the disconnecting lever. The handwheel is 
invariably fitted to a horizontal shaft which rests 











and which forms a powerful unit in the armament 





in bearings fixed to the left cheek of the mounting. 
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The disconnecting lever works backwards and for- 
wards a coupling-block which can slide lengthwise 
on the shaft, but is compelled to revolve with it. 
The hollow jackets are fitted loose on the main 
shaft, and are provided each with an endless screw 
which works the pinions for elevating and training 
the gun. They are placed each side of the coupling- 
block, and are made with suitable grooves to en- 
gage it, and to revolve in one piece with the main 
shaft. It will be seen, therefore, that by acting 
on the handwheel and the disconnecting lever, the 
gunner can set the gun as required for firing, as 
both the hollow jackets are set in motion alter- 
nately to drive their corresponding gear. 

This mechanism can easily be worked by elec- 
tricity. The main gun-setting shaft is provided at 
its front part’ with a conical pinion, which can be 
made to engage another pinion fitted to the ver- 
tical shaft of a dynamo placed on the left cheek 
of the mounting, and worked either from a battery 
or with electric current taken from the main trans- 
mission of the ship. When it is required to work 
the gun by electricity, the two conical pinions are 
put into gear, and the handwheel is drawn back. 
The gunner has then only to work the disconnecting 
lever backwards and forwards to train and elevate 
the gun. When the gun is pointed, he fixes the 
coupling-block in an intermediate position, the 
“mw shaft turns free, the two jackets remaining 
oose. 

Mounting for 15-Centimetre (5.905-In.) 45-Calibre 
Quick-Firing Gans.—This type is a reproduction 
of the preceding one, but of larger dimensions. It 
contains the same mechanism for closing the breech, 
firing and training by hand and by electricity. 


Weight of gun ise ... 5740 kilog. (12,651 1b.) 
a mounting sxc gp - MAMET OP ss 
ee shield... i os ~ RED 
‘s projectile — 4 oD 


f service charge 
(smokeless powder) nee | 31...) 
Muzzle velocity in service... 680 m. (2230 ft.) 
Elevation suave |= 20 deg. — 6 deg. 
Training fe att . 360 deg. 
Mounting for 16-Centimetre (6.299-In.) Quwick- 
Firing Guns.—These reproduce all the charac- 
teristics of the 10-centimetre (3.937-in.) 50-calibre 
guns, but on a correspondingly larger scale. A 
great number of these guns have been built at 
Messrs. Schneider and Co.’s Havre Works. 


Weight of gun a ... 6730 kilog. (14,833 Ib. 
es mounting oo GEO (R98 ., 
- projectile ee Pee oe FS 

Elevation “a ~ ‘ + 15 deg. — 8 deg. 

Training 360 deg. 


Mounting for 24-Centimetre (9.449-In.) Quick- 
Firing Guns (Fig. 580.)—This type of mounting 
contains practically the same principal elements 
as those we have already described for medium- 
calibre guns. The example shown in Fig. 580 
applies to 24-centimetre guns in turrets. 


Weight of gun = ... 23,000 kilog. (50,692 Ib.) 
slide and mov- 


able housing sik .. 6500 ,, (14,326 ,, ) 
Weight of projectile ssa VO gs Oh kD 
< service charge 
(smokeless powder) a oO. ,,..1.- 388.) 
Muzzle velocity in service... 680 m. (2230 ft.) 
Elevation ‘ om .. + 15 deg. — 5 deg. 
Training as se 270 deg. 


The mounting consists of a gun housing carrying 
a slide with the elevating mechanism, a movable 
housing with hydraulic brake and a compressed air 
recuperator. On the gun is fitted a jacket with 
slide shoes, which run on the flanges of the lateral 
slides of the gun housing; the jacket contains 
also the two lateral recoil cylinders placed at the 
bottom, and is fitted besides with the buffers, 
lubricators, and controlling pistons. The carrying 
slide is formed of two vertical wrought-iron cheeks, 
fitted with trunnion plates and bolted on a revolv- 
ing platform that forms part of the turret ; they 
carry the transmission mechanism for elevating the 
gun. The movable housing consists of two lateral 
beams, joined together in the front and in the rear by 
stay rings. It is made to oscillate on two trun- 
nions placed at the front. To the rear ring are 
fixed the rods of the hydraulic brake cylinders, and 
the trunnions of the elevating screw shells; the 
elevating screws are worked by conical pinions and 
endless screws from a horizontal shaft worked by 
hand or by electricity. 

The compressed air recuperator consists of a 
gun-metal cylinder joined by a wrought-steel tube 
to a valve chest, which communicates with the 
hydraulic brake cylinders. A conical-shaped rod 
fitted to the valve chest and worked from the out- 





QUICK-FIRING GUN MOUNTINGS. 


Fig.574. a 
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Fig. 579. 
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Mountine For 12-CeNnTIMETRE 45-CALIBRE Quick-Firine Gun. 


side enables the communication between the valve’ through a narrow vent made in the valve; the gun 
chest and the recuperator to be interrupted at will. | thus runs out again progressively, and the buffers 
During recoil the plunger pistons, by sliding in meet without shocks. ‘his takes place automati- 
their cylinder, displace a certain quantity of liquid cally throughout and under the best conditions of 
which lifts the valve fitted to the communication —: : 
tube, and acts on the separator piston of the re- | is closes the description of the Schneider- 
cuperator cylinder by compressing the air it con- Canet longitudinal slide mountings; 4 larger 
tains. When recoil is spent, the valve fallsbackon number of examples might be mentioned ; the 
its seat, and the liquid driven by the water can types we have chosen will, however, suffice to 





only fill the space it occupied previously, by passing illustrate this class of mountings. 
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MOUNTINGS FOR SCHNEIDER-CANET QUICK-FIRING 


GUNS. 




















Fig. 580. Mountine ror 24-CentIMETRE 25-Ton Quick-Firine Gun. 











Fic. 575. Movuntine ror 57-Mituimetrre Quick-Firine Gun. 


To complete our review of quick-firing Schneider- 
Canet mountings, developed from the 1888 pattern, 
it is necessary to add that from their first appear- 
ance in service, the guns and carriages gave proofs 
of remarkable qualities as regards quick firing 
and perfect working of the various parts. They 


| were adopted for regular service by various Govern- 

|ments for the arming of fleets and for coast de- 
fence works. At the present time orders are in 
course of completion in Messrs. Schneider and Co.’s 
works for mounting differing from the earlier types 
in matters of detail only. 








It must be remarked, however, that the 1888 
pattern, while fulfilling the conditions now de- 
manded of quick-firing naval ordnance in current 
service, requires a slow and complicated process of 
manufacture which it is almost impossible to hurry, 
whatever be the power and completeness of the 
plant used. Besides, as ships are now built in a 
much shorter time than was the case ten years ago, 
their armament is wanted much more promptly. 

To meet this particular difficulty, Messrs. Schnei- 
der and Co., shortly after the designing of the 1888 
pattern, were led to consider in what manner they 
could modify their first designs, in order to reduce 
the time taken in building up the ordnance to a 
minimum. This has led to a simplified type of 
mounting which has been supplied with the most 
recent armaments they have executed, or have 
now in course of completion at their works. 








THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CorrgsPonDeENT.) 
(Continued from page 69.) 
Roiune Mitt FrywHeez1s. 

THE next paper was ‘‘ Rolling Mill Flywheels,” 
by John Fritz. This was a concise account of how 
flywheels had developed within the writer’s know- 
ledge. All the earlier wheels had wooden arms, and 
the author showed (see Fig. 8, page 108) how they 
were fitted in ; the arms were wa of hard wood, pre- 
ferably locust or white oak, and about 6 in. to 8 in. 
in thickness. In the diagram the plan of securing 
the rims together is shown. The segments were in 
halves, and secured with gibs and keys, and put 
together with the lumps and swells chipped off with 
a two-handed chisel and sledge, which resulted in 
a weak wheel; but being made of cold-blast char- 
coal iron, accidents were not very frequent. Later, 
millwright and carpenter were displaced by the 
machinist, and the wheels were better fitted up, 
but not much safer, for iron was used made by 
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mineral coal instead of from charcoal. Mr. Fritz 


then continued : 


The machinist now became the mechanical engineer, 
and wood not being his forte, he made the flywheel all of 
cast iron, as shown in Figs. 1land 12. The centre, arms, 
and segments were cast separately, and had the ends of the 
segments been well fitted together the wheel would have 
given no trouble, The slots for the tees were, unfortu- 






















Scale Bios Ft. 





























which oakum was driven tightly, which kept the arms in 
place. is made an excellent wheel, and in some cases 
wood was used to fill the space in which thin steel keys 
were driven. There are several of these wheels that have 
been in use over thirty-five years, and, so far as I know, 
never have given any trouble. The wheels were 20 ft. in 
diameter, with rims about 12 in. square. 

With the introduction of steel for rails and structural 
material], it was necessary to increase the diameter of the 
rolls, which necessitated heavier wheels and increased 
diameter ; so solid-rimmed wheels were abandoned, and 
those shown in Figs. 14 and 15 were adopted. These I 
found satisfactory, and twenty-five years of subjection 
to severe strains proved they were safe, 

After the arms are partly finished, they are placed on 
the planer, and a socket is made to fit over the end of 
the arm which goes into the socket and against the 
shoulder. On the opposite end of the socket is a hole 
bored, say 14 in. or 2 in. in diameter. The length of 
arm must be, from the centre of the hole to the bottom 
of the socket which arm rests on, the same as the distance 
from the face upon which the arm rests to the centre of 
the hole in the shaft. , 

_A pin is secured ov the planer bed to correspond in 
size with the hole in the end of the socket-piece ; the 





Scale,5,-6 Ft. 
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nately, too close to the end of tae segment; the result 
was that they pulled the end of the casting off, and we 
had to chip grooves across the face of the wheel, and put 
heavy links around them, as shown on Fig. 11, which 
made a good wheel out of it. This was done in 1854, 
and I think the wheel is yet in use, but it never ran 
at high speed. : 

Not considering these wheels safe, I was in constant 
fear of their going to pieces, which is generally attended 
with the most disastrous results. I abandoned entirely 
the old mode of making wheels, and adopted another | 
plan—casting the centre and arms together, and the rim 
in one piece, with lugs on the inside of the rim, as shown 
on Fig. 13. On the ends of the arms were pads to 
correspond with the Ings on the rim. When the arms 








were put in the rim, there was a space of about } in., in 














socket is then put on the end of the arm and on the pin ; 
then the arm is bolted down true on the side that is 

Janed, and finished to the proper size. When this is 
—, the exact length of the segment is found and set 
in line with the centre, and when all is done correctly 
the wheel will fit oe without a chisel or a file being 
used on it, and will run true, without turning, minus 
the irregularities in the castings. 

It will be noticed there is a space in the centre of about 
}in. in front and rear side of each arm. This is filled 
with oakum and driven hard, after the wheel is finished 
and in place, to keep the arm from yielding in the direction 
of the strain, and at the same time greatly lessens the 
work of filling up the wheel. The 1}-in. round holes 
shown throu f the centre and arm, are reamed out, and 
steel pins made and turned so that they will drive insnugly. 








The segment is cast hollow, and also the arms, which 
are made at the end to compare in thickness to the seg- 
ment, so as to relieve them of strains which might occur 
if the segments were cast solid. The holes in the seg- 
ments are small at the ends, so as to make up for the 
metal taken out for the tees. The links, or tees, are 
different lengths, so that the strain on the segments will 
not come all at one place, and by using oil-tempered steel 
in the links, or double tees, the rim will be practically as 
strong at the joints as it is elsewhere. 

In fitting up the wheel, the centre is bored out, and the 
ends of the hub faced off. It is then taken to the planer, 
anda centre-guide plate for the hub is made, and bolted 
to the planertable. Then a boring bar is arranged to bore 
out the hole and face it off to a given distance from the 
centre, for the shoulder of the arm to rest on. There are 
small chipping pieces on both inner sides of the receptacle 
for the arm. They are planed off at the same setting, to 
the proper and uniform width, and true to the centre. 
This finishes the centre. 

Next the arm goes on the planer, and is set true to the 
average centre, and with a socket on the end of the boring 
bar with inside cutters, the end of the arm is turned off, 
and the shoulder is faced off to the press length for the 
arm to rest on; so at this setting the chipping piece on 
the upper side of the arm, as it lies on the planer, corre- 
sponding with the same in the centre, is planed off, and 
the average centre of the segment is also carefully taken 
and correctly worked. 

That evening Mrs. George Westinghouse gave a 
beautiful reception to the Society, and as the invi- 
tations were very general, an addition had been 
constructed to accommodate the guests, who were 
said to number 3000. The annexe was 40 ft. by 
50 ft., and tastefully decorated. It required one 
hour to move from the entrance to the dressing- 
room, and another to get to the hostess. All the 
distinguished people in Washington were present, 
and the local journal gave their names in a full 
column. Suflice it to say, everyone either looked— 
or tried to look—as if they were somebody, with 
more or less success. All the foreign ambassadors 
were present, and a large number of people who 
parted their names in the middle, which is believed 
by many to, of itself, mark distinction. It was said 
the reception involved an expense of 60,000 dols., 
and this did not seem at all improbable, for the 
banquet was magnificent and showed great skill in 
its arrangement. The hostess received her guests 
in a most graceful manner, and bore the fatigue of 
the evening without giving any indication of weari- 
ness, 

The next morning the final session was held, 
and several papers were read which I shall deal 
with later. For the present I will say a few words 
about the excursions. 


EXcursIons. 


The members of the Society went down the 
Potomac to Mount Vernon, and signalised their 
visit by laying a most exquisite floral wreath on 
the tomb of Washington. Mount Vernon and its 
surroundings have already been pretty thoroughly 
exploited in ENGINEERING, so no further description 
will be attempted at this time. The evening was 
given toa visit to the New Congressional Library. 
This is certainly one of the most beautiful buildings 
in the world, and islozated just back of the Capitol 
overlooking the city. The illustration on page 101 
shows a view of the exterior taken from the Capitol. 
The foundations were laid in 1888, and the building 
was completed in 1897 at a cost of 6,000,000 dols. 
exclusive of the site. The building is of the 
Italian Renaissance order of architecture, is three 
stories high ; it has 2000 windows, and is 470 ft. by 
340 ft., covering 3} acres. Plans of two floors are 
annexed. There are four large inner courts 150 ft. 
by 75 ft. and the height of the wall is 69 ft. The 
building has a carved balustrade surrounding it. 
The material is white granite for the exterior, and 
the halls contain many rich.marbles. The dome is 
of black copper with gilded panels, and the finial, 
195 ft. from the ground, is the ever-burning torch 
of science. The reading-room is in the centre, and 
of circular form, 100 ft. in diameter, and 125 ft. 
high. There are nearly 1,000,000 books and 
250,000 pamphlets in the building. The mechanical 
appliances for delivering the books are very 
elaborate, and designed to save: time and labour. 
The book stacks are connected with the librarian’s 
desk by telephones and pneumatic tubes. The 
method is as follows: From the cabinet on the 
west side of the distributing desk in the centre of 
the room an endless cable for each stack runs down 
to the basement, across and up again through the 
stack to the top, and back again. Electricity 1s 
the motive power, and the speed is 100 ft. per 
minute; attached to it are 18 trays. When a book 
is desired, the title is sent by pneumatic tube to 
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the clerk in the book stack. He puts the book 
into a receptacle, from which it is taken auto- 
matically by the book carrier, which takes it to the 
cabinet and deposits it automatically, and to return 
it the reverse processisemployed. A stop arrange- 
ment is on the carrier, and when this encounters a 
lug set at the delivery point, the carrier is detached 
from the cable and deposited there. The assistants 
in this room were very charming young ladies, and 
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PLAN OF SECOND FLOOR 


they endeavoured to explain the system to the 
mechanical engineers in technical language, which 
was most interesting, if not instructive. 

The engraving will give some idea of the 
beauty of the structure. Your correspondent 
regrets that he cannot give more pictures and 
descriptions, but these may serve to awaken a 
desire on the part of the readers of ENGINEERING 
to visit Washington and see the library for 
themselves. 

(To be continued.) 








ON THE LAUNCH OF A BATTLESHIP.* 


By Mr. H. R. Cuampness, Chief Constructor, 
Her Majesty’s Dockyard, Devonport. 

Introductory.—The author offers some remarks on this 
subject partly upon the suggestion of the President, and 
also because the members of the Institution will natur- 
ally be interested in what was a considerable feat in 
engineering, and, at the same time, a striking develop- 
ment of the resources of the port in which the summer 
meeting is being held. 

The launch was that of Devonport’s first modern battle- 
ship, H.M.S. Ocean, Fig. 1, page 108, thefirstsince thedays 
of wood es sgpone the preceding ship having also been 
named Ocean, and launched as long ago as 1863. How 
great the advance was will be understood from the fact 
that the weight of the present ship as launched was 7110 
tons, the nearest approach to this being a steel cruiser, 
whose launching displacement was 2830 tons, sent off the 
same slip in November, 1890, . 

When it is remembered that a few years since the 
opinion was seriously expressed that battleships could 
not be built at Devonport, while, during the last twelve 
months, three such ships have been upon the blocks, two 
of which are now afloat, the third well advanced for 
launching, and a fourth soon to be laid down, it will be 
admitted that the development promises to be permanent. 

It is true that this is not a record weight even for 
battleships launched from the Imperial Dockyards, and 
it has been far eclipsed by what was lately done in 
launching the s.s. Oceanic, when 11,000 tons slid into the 
water, though the mean pressure per square foot of the 
cradle was only 2.35 tons as compared with the 2.5 tons 
of the Ocean ; but those most closely responsible for ship 
launching have little desire to create records of this sort, 
and certainly so far as the chief constructors of the Naval 
Dockyards are concerned, the builders of the Oceanic are 
welcome to their pre-eminence, 

_ Building Slips.—An incidental evidence of the growth 
in dimensions of modern ships is seen in some of the 
naval yards, where the building slip has been adapted 
for launching the present ships of great beam and flat 
floor by cutting away the sides of the slip at the lower 


* Paper read before the Institution of Mechanical 
Engineers, 





end to enable the full section of the ship to clear it. 
This was avoided at Devonport by increasing the width 
of the slip throughout sufficiently to provide for all pro- 
bable increases of beam ; the slip was also lengthened at 
the upper end, and two concrete piers 25 ft. wide were 
built at the lower end in wake of the launching ways, to 
carry the ship into deep water when the fore end of the 
cradle left the groundways. 

How well these old slips were piled is clear, since, in 
spite of the enormous increase a weight borne beyond 
what could have been dreamed of when they were first- 
prepared, no sign of subsidence of any kind was dis- 
cernible, though periodical tests for it were made, and the 
structure was carefully watched. 

_ Building Declivity.—The declivity of the keel in build- 
ing was in. to the foot, and about as usual for a ship of 
this size, and that of the groundways, or foundation on 
which the cradle carrying the ship slides, was 3} in. to 
the foot. The longitudinal section of this surface was a 
circular arc, and had a ‘‘camber” or round up of 9 in. in 
a length of 300 ft. This prevented the groundways be- 
coming hollow under compression due to the weight of 
the ship and cradle, and so increasing the difficulty of 
launching, —— there is perhaps no absolute necessity 
for this in naval yards where the floor of the slip is of 
nite or other hard stone upon a thick bed of concrete. 
t is, however, desirable that the form of the groundways 
should have some effect in holding the ship just before 
launching, and this varies with the position decided on 
for the top of the camber. Dockyard practice in this 
respect differs, and this point is sometimes at mid-length, 
and in other cases at two-thirds the length of ship from 
the bow, oreven at the after perpendicular. The declivity 
of &tin. to the foot, referred to above, is the gradient of 
the tangent to this curved surface at the top of the 
camber, and the holding tendency is greatest the farther 
aft the tangent is. In the Ocean, this point was at the 
aft side of stern-post or after perpendicular. 

In launching, the fore end of the straight part of the 
keel approaches the bottom of the slip in each foot of 
movement approximately by the difference between the 
launching and building declivities, viz., §4in.—§ in., or 
4tin., and as the distance from the fore end of the keel 
to the after end of the straight floor of the slip was 348 ft., 
this drop of the keel was 44 in. x 348, or 5 ft. 

This consideration, and the clearance between the keel 
and the bottom of the slip at this point, generally from 
1 ft. to 2 ft. determines the height at which the foremost 
block shall be laid for building, and taken in connection 
with the building declivity, enables the tlocks to be laid 
correctly, in view of the launching conditions. It is 
further necessary that this height of blocks should be 
sufficient to allow room on top of the groundways for the 
section of cradle shown in Fig. 15, page 109, including he 
bilgeway, the wedges or ‘‘slices,” and the solid timber 
between them and the ship which is known as “‘ stopping 
up,” and had a minimum depth of about 6 in. 

The length of the groundways must be such as to secure 
that the ship and cradle shall not tip about their after 
end, and to determine this, certain calculations were 
necessary, the results of which are shown in Fig. 2. 

Calculation of Ship’s Lawnching Weight.—The approxi- 
mate date of the proposed launch determined the time the 
ship would be upon the slip, and the local circumstance, 
as to available labour, coupled with building experiences 
enabled an approximation of the we weight to be 
made. The proper progress of the ship fixed the parts 
which made up this weight, and thus it was possible to 
calculate in detail the weight of the several parts, and the 
positions of their centres of gravity. The weight calcu- 
lation is much simplified when, as is usual, a record is 
kept of all weights put on board. The total weight, and 
the position of centre of gravity both vertically and hori- 
zontally, were thus obtained, and were easily corrected 
as the actual date of launch approached, and a closer 
approximation to the launching weight became possible. 

he probable height of tide was given by the tide tables, 
and was drawn upon the profile of the ship as she lay 
on the blocks, Fig. 2. The displacement was calculated 
to lines parallel to this at any convenient distance, say, 
2 ft., which, as the ship was launched at a declivity of 
§} in. to the foot, corresponded to a travel down the ways 


of 2222 , or about 30 ft., and this is the distance 


apart of the calculated ordinates giving the curve of 
buoyancy, Fig. 2. The position of the centre of buoyancy 
was also estimated for the displacement to each water- 
line. These calculations assumed that the ship did not 
lift off the groundways as the after part became immersed, 
and it is also clear that the trim differed widely from the 
water-borne condition, because the keel was at a declivity 
of § in. to the foot, and in a length of 390 ft. this gave a 
difference of draught at the fore and after perpendiculars 
of § x 39 ft. = say 20 ft. 4 in. ; while the trim by the 
stern when the vessel was afloat was only 3 ft., and her 
fully laden condition is designed for an even keel. 

The results of these calculations, and the moments of 
weight and buoyancy about the after end of the ways and 
the fore poppet are plotted in Fig. 2, where the abscissze 
represent the travel of the ship down the ways. The 
weight being constant is shown by a straight line parallel 
to the base. The curve of buoyancy intersects this at a 

int A after the ship has travelled 337 ft., when she is 

ully water-borne. 

The centre of gravity of the ship was over the after end 
of the ways when she had moved 277 ft., when, of course, 
the moment of weight about this point was zero, while 
there was then a large positive moment of buoyancy, 
which was maintained and in relatively to the 
moment of weight until the ship was fully afloat. There 
could therefore be no tipping motion while on the ways. 
Although, when the weight of the ship was taken on the 











cradle, the pressure ,er square foot on the grcundways 


was not uniform, it only varied with the relatively small 
variation in the weight of the ship per foot of length as 
built at time of launching, when generally there is but little 
concentration of weight due to such fittings as armour, 
machinery, &c. As buoyancy is gained in launching, a 
point is reached when the fore end of the cradle is alone 
in connection with the groundways, and it is there the 
local stress in launching is greatest. This is shown in 
Fig. 2, where the moment of weight about the fore 
poppet being constant is represented by a straight line 
parallel to the base, and the curve of moment of buvyancy 
about the same time intersects it at a point B correspond- 
ing to a travel of 302 ft. when the stern of the ship com- 
mences tolift. The compressive force on the fore poppets at 
the moment is shown by the difference of ordinate C D 
between the curves of weight and buoyancy, and was 
equal to 1320 tons, or 660 tons on each poppet, which had 
an area of 25 square feet, and therefore bore momentarily 
a stress of 26.4 tons per square foot. The mean pressure 
per square foot of bearing surface of the cradle between 
the fore and after poppets when in position on the slip 
differs considerably with different ships, ranging from 
about 1 to 3 tons, which is very seldom exceeded. In 
this instance it was 2.5 tons. 

While it is not generally necessary with warships to 
determine whether they will have stability in the launch- 
ing condition, because they are designed to be stable, 
however light, yet such a calculation is made, and both 
the verti ition of the centre of gravity and the meta- 
centric height are ascertained. The latter in this case 
was 12 ft. 

The trim of the ship when afloat was also estimated, 
and showed that she would not be fully water-borne when 
the cradle left to the end of the groundways, but would 
drop about 4 ft., for which there was ample depth of 
water. 

The details of the structure of groundways and cradle, 
and the internal shoring of the ship to enable the strains 
developed in launching to be effectively distributed and 
safely borne, are worth description. 

Groundways.—The groundways were 427 ft. long and 
6 ft. 6 in. wide, and were laid on transverse blocks of oak 
in wake of each “‘land tie,” or wood foundation of the 
slip spaced about 5 ft. 9 in. apart. Between the oak 
blocks were two of fir equally spaced for about two-thirds 
the length of the slip, until near the position of the fore 
poppet already referred to, where the stern of the ship 
commences to lift. Below this the blocks were of oak or 
teak, laid side by side. The upper surface of the blocks 
was trimmed throughout to the camber, and covered with 
5-in. teak plank secured with ?-in. bolts, 9 in. long, rag- 
pointed, and punched down below the surface at least # in., 
to obviate all danger of their protruding under the com- 
— of the ways and obstructing the launch. The 

utts of these planks were well distributed, and were 
bevelled, as.shown in Fig. 8, e 108, to facilitate the 
travel of the cradle over them. The foremost planks in 
each strake were made as long’ as possible, dowelled into 
the blocks, and extended well abaft the fore end of the 
cradle. Through these planks was bolted the large cleat 
A, Fig. 4, which formed a base for the pressure of 
the bydraulic pumps, provide for pas the ship off 
if necessary. On the outer end of these groundways, 
a “ribband” A, Figs. 7 and 9, 12 in. by 10 in., ex- 
tending the whole length of the ways was fitted. It 
was of fir, except the upper 30 ft., which were of best 
English oak. The general security was 34-in. wood 
dowels, about 5 ft. apart for about 300 ft. down, with 
intermediate bolts 1 in. in diameter, except at the fore 
end, where they were 14in. The plank of the ground- 
ways on which the ribband rested was also dowelled to 
the transverse blocks in wake of the land ties below it, 
as well as bolted like the other plank. The oak ribband, 
whose fore end took the thrust of the dog-shore, was 
dowelled to the plank, and bolted alternately through it 
to each transverse block of the groundways, and had a 
steel shoe at the fore end whose faying surface against 
the dog shore was _—— B, Fig. 7. his ribband was 
laid so that when the cradle was in position there should 
be a clearance between the two varying from 4 in. at the 
upper to 2} in. at the lower end of the ways. This pro- 
vided — the cradle jambing between the ribbands 
as the ship went off, and the increased clearance at the 
lower end gave play for some small amount of swerving 
on the ways if the tide caught the ship before she was 
fully afloat. To resist the tendency of any such move- 
ment to carry away the ribband, each piece was shored 
not only at the butt, but also in mid-length, the shores 
being about 10 ft. apart in wake of the cradle and 20 ft. 
below. To prevent the shores which are fitted below 
high water from lifting under the action of the back-wash 
as the ship went off, they were bolted to the groundways 
and lashed to the land ties of the slip at their outer ends. 
The three ribband shores at the fore end of the cradle 
were only 5 ft. apart. The outer ends of all these shores 
butted against the solid masonry at the sides of the slip. 

Cradle.—The general construction and component parts 
of the cradle will be understood from Figs. 3 to 7 in- 
clusive. The fore end of it was about 65 ft. abaft the 
stem, and the after end at extremity of inner shaft tube, 
both being in wake of one of the main transverse bulkheads. 
Resting on the groundways are the bilgeways, solid 
timber structures of Dantzic fir, 310 ft. long, 5 ft. wide, 
and 2ft. thick, the lower surface being faced with 4-in. 
teak, called the ‘‘sliding plank.” The fir section vf 20 
square feet was made up of four baulk with plain butts, 
the several lengths well overlapping and being bolted 
and dowelled together. The teak sliding plauk was 
fastened with }-in. mag poleiee bolts 8 in. long, the heads 
being punched below the surface at least 7 in., as de- 
seri for the fastenings of the groundways, and for 
a similar reason, The ends of the bilgeways were 








built up by cleats, B C, Figs. 4 and and thus 





O 
Zz 
pe 
3) 
3) 
Zz 
O 
a 
3) 








88 18} 88 PonuIyUOD o10M asd YORa UL YOIys ‘Zl ‘BI "NN 
48 UMOYS 8e4R7d yoxoRIG 043 Aq 03 poLiosor o[ZUB 04} 410d 
-dns avy} o10u1 op 03 Aresse00U 4OU SBM 4F ‘pIvM10} GSO} JO 
880148 48013 043 03 yoo[qns 4ou o10M o1043 Sjoddod 044 pus 
‘euI0G.10}8M 48ou00s S¥M CIYs 94} JO pUe 109}% OY] SY pus 
‘paVMIOJ OSBO OY} SVM WY diys O43 ysUlese Zutrveq 10399q 
yon @ fs ey T1Ieq} eABZ ‘a19q} W10440q ow jo odeys oyy 
pus ‘syoddod 10338 043 jo uomtsod eyy, “yeddod ysouts043¢ 
04} J9AO UMOP pouN} SBM 41 O1OYA ‘pUS 10738 OLAIyXe OLY 
0} pus e10j Oy} Avou WOT} JuIpuezxe ‘drys ey} Jo W103430q 
oy} 03 poJOALL sem ‘ZT pus J “SSI ‘FL [suv [oo}s 
% ‘pvoy 049 4 pieMgjno Sary[ey oppesio oy} yueaoasd OF, 
“‘qno peummMer 
Oq 0} 10348, O43 o[qeue 03 ATJUSIOyZNS SHOOTG ey} YO pus 
Q[p¥19 94} UO 44ZIOM O44 0x89 03 ‘a"2 ‘drys oy} dn 4os,, 
0} palisap SBM 4I Udy paqesUL o1OM ‘Zuo, “Ulg “439 
‘saSpem yooaq JO ,, S2d1[8,, OY} YOIYM ur ‘ul fFP Jo oovds 
sea ‘prvoq yoddod pue dn Zatddos oy} yo eprerepun 
eq} pus eee: | on jo oovjins roddn oy} pap, 
‘da Suiddo4s 04} 03 paueysey oq pus dv] 
-19A0 0} pUS YORE WOIy YSNOU 18} ZuIpuezxe pus ‘sMmo10s 
sexe[g Aq syoddod 043 03 peinoas ‘HoI4} ‘ul f puw opin 





‘Ul PL ‘pIvMioy OMY pu 4yev GOIN} ‘QT pus ‘ZT ‘L ‘SB 
‘LL 8038/0 ee p pest Aq e[ pio OY} Spis}no 10430303 
peyoouuoo sem syoddod jo yes yoem = ‘“peT[oMOp Os[8 o1amM 
gnq ‘s19430 oY} OXI] 10430303 pazjoq ATWO you elem Woy} 
Sutsodmoo saoeid snowea oyy, *Y4SUeT 1194} UMOP [TAM 
eet | ou w01} 301994 Os0[0 e1eM ‘paremsoj Os0yy ATTeIOedsa 
‘sjoddod puo 04} ynq fg pue F ‘S8Iq ‘TI 'T syooyo A 

pearosoid sem ‘peoy 04} 4% Ose pue ‘pavog S144 eAaoqgs 4snl 
1904 043 4 syoddod eseyy jo peoids oy} £ Weg} MOTEq WIS 
qsysaq jo prvog yoddod ‘ui-g oy} ul ‘, pu ‘g ‘p ‘S81 
‘SLM «240013 438 pu e103 8 paqgy yorym ‘doep ‘ut F7 pus 
optim “ur ¢ suous} Aq parpves o10M syoddod esey3 jo sjeoy 
C4], ‘WOIOOIIp 4j8 PUB O10} B UT 110}90q OY} JO SOBJINS 
oy} 0} orenbs e10Ul Jeyye1 pooys YoIyM ‘eer1yy JO OMY 
4sB_ pu 4sig 043 ydeoxe ‘feojsea ATIvau o10M pue “vor¥ 
[euorjzoOas Ut 40a} OeNbs Gz 0} GT wo’y pottea syoddod oxy, 
“Buo[ *33 Z6T pus drys oy} Jo w0430q 043 09 per4y AT[NJ 
-9180 1OQUI IG O1z}UBC] PI[OS Jo poystsuoo ‘43 ¢ AjoueU 
‘skemoZjiq oy} jo wapias IIny ay3 yo sem ‘syoddod oy} 
ayy ‘yor ‘dn Zarddo4s ou ‘syoddod 10338 pue o10}3 
oy} pue (sdrysprme) dn Zurddojs 043 ‘syaed 92143 Jo posts 
-u0d sX{emoSZ[iq 04} GAOG*e O[pelo OY} JO JopUTeUel OUT, 





2 
Spemog @ 
"69gt AONE PE Ty © 
[pemens pooys sega” « 
Savg puv sogvpd \ 
{ ybnosg spany\° 
[Pus Jo ened | 
\-ybnesy) sprig! 
/pemens poem sed ° 














diyg jo mpg 


bursmspeme soy burnig'9 bry 


qyd e4oy Jo 8 


“ 

»unNnoAss ——— 
AROT peng yd 
——~Kewebnid 


pucqgy yo Wg 


burquuyy Sompunosy Jo S, 


“9 Bad 


pLlildbbliba ban 
IIL S TST a al = 





. 
wu oy ag eed UK ODA] 


qoog 7 9 Aprarpep a 20g stapy yo shompunesy 0 Juehuny 


9 SE yo a yne somebpg” jo preuds guy oop wig  skempunosy wi sages? } 


sue oz 
‘ y bs gore pe2usans Som burpyg jo weap 
-f eas 





yo 


Fatt yound? 


squemebun say 


~-onmp rm qooy bs wad asnssasy 


St } qybrosp Curyrawy 


- qybiem Guryruny 


WAT PL 0 si 
+ — bya yun] 
TaT 


wl: 8 
’ 


qvseuey 


dIHS@ILLVYaA V 





“AJOYVS OJ ULZIVUL yUSIOUNS CABS 

‘aUL0d10A0 Oq 0} sansseid oY} JO ANOAv; UI SUOTyduUINSSE 
194IO OG} YIM “Gorqa ‘su0}-Joo} Fg st “103 poptaoid sem 
qorq “93 LT qSnoryy oy F jo []T¥J O49 0% onp Y10M ogy, 

*8U04-4003 ¢ = “UIT x g°O X OFZ = OUOP 0q 03 YIO MA 

403 om ‘aseo 043 ATTe01 

SI Gory ‘Tose, JO “Ul $F 4noqe 10938 JJos}I SABvETO o10YS 
94} 984} SULMoT[e pur ‘g*g SB [203s UO [9048 JO YUSIOWZEO 
04} Butyxg pus ‘suo, OFZ yNOGe Jo O1OYS YOVe UO B2I0j 
Surysnio @ 403 sngqy oe “sIq} Suysiser ur 4yzed ou aveq 
ssem 04} uodn esvaid oy} pave diys oy} Jopun Surureu 
-O1 SYOOT 94} 34} Zuruinsse pus ‘e1oys oy} jo 4SnIy4 
043 09 [o[[vred diys oy} Jo 44 310m 044 Butafoser Aq opeur 
oq Avu opis -~ 94} UO O78UII{se YSnoI B ‘peuTULIeJOp oq 
youuvs o10ys-Zop 043 Avme SUryoouH UI eUIODIeAO 9q 04 
SOW ISISAL JOVXS OY} STIG AA “S10YS OY 07 pazytUUsUBIy sNyy 
SBM YOIYA Jo JooHo [[NJ oy} ‘Mo[q oy} JO UOTJOIIIp 943 04 
erenbs eovjins soddn sy pey 4y81em oy} Jepun A[oze1p 
“eqiumr ‘e1oys-Z0p ey} jo doy uo A soe Joays padeys 
-a8pam ey, “yt uodn [Tey 4yZ1Iom Aiunp v Za1440[ Aq 
‘4 uodn somo uresys Aue o10joq pu ‘pay 4s1y SI o104s 





show go 
Puy BY 20 99 
7204 692 Luz 


ey 1s 


Pe pyeav.4} 


62 20 


Oy} USA Opvul SAEMTE KI SIYY JO [VLIy W —-*[[9} FL SB J[OBAT 
parvepo 41 4vYyy e[sue Uv Yons 0} pus 0103 043 48 49ND BEM 
@1OYS 043 4Vqy SMOYS J “BI “peyoune, Zureq woxz drys 
ey} poqzueaoid ‘shea oy} UO ey} JO UOTZOIAy ONG pus 
‘Surgouns] o1ojoq 4snf{ jeey% 043 Jopun Zuturemes 8yx90]/q 
MO} OY} YI ‘GOI Opis YORE UO O1OYS SIyy SeA 4] 
*4SUIBS¥ O10q 41 FON} 04 IETS 
4) 7 pue yous 48 coys [0038 @ Zutaey ‘aoyoos ui arenbs 
‘93 T pus Zuo] “43 OT ‘Ywo uvouyy JO o10ys-Zop ey 4q 
P2T[¥ sem szurod OM4 e804} UseMjeq sods CYT, “pueqqi 
94} JO PUS O10} OY 4V 4BY4 0} IBIIWIIS WY GOYs [9048 B YIM 
pony BBA g¥vefo-Zop SIy} JO pus 10438 OY], “TT puy 
OT ‘84a ‘Gd O Ysno1y3 Uooes pus ued uo uMOYsse ‘o40/d 
qepimis ¢ uo dn eaoy szutod 04} pue ‘Ho143 “ut § 4¥eI0 
-Zop 043 0} 078[d-oovy [0038 & uO ZuL1veq speoy O43 “yvaT0 
94} YSno143 443t1 Zurssed sy[0q postuvayes “ul-FT YIU 4nq 
‘sjamop yzIM A[UO 4ou poue4sey ‘UOTW008 UI GAENDbs 400; [ 
‘y8o YsI[sugq jo 4¥e[0-Sop ey} pez4y Sem eprs 104NO 841 UO 
pus ‘u1eq} 03 pazjoq AjZu04s pues shea oyy jo WIpim 
1103 943 Avo Ysysuy jo sem yvolo yy ‘sseI38 o[QeIOpIS 
-u00 av 0} pey skemoZtiq os0y3 jo pus e103 043 
sy ‘sjeddod pus ey} jo sfeey oy44 10% sdoys poulioy 


aauVn7Ts 
wid (@ 4208) 





H 
> 000'T : 
y 

$ 000'Z 

3 000 


3 000+ 


—e oe 


Tyo Jo ATHY 





aa 


Lee eed £ 








yeey SI epy Pd sry 
sun gli, peyoum so dys yo qybay 
‘seaung bunpunnT dryse7reyg 














fo HONOAVT GAH 














ENGINEERING. 





109 








Jury 28, 1899.] _ 


THE LAUNCH OF A BATTLESHIP. 
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Fig. 16. 
Plattorm Deck 


Sections at Bulkhead. 


Fig. 18. Internal Shoring wa wake of Fore Popper. 
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the projecting edge O O O of the bottom plateabove, At 
the fore end special strengthening was necessary for 
reasons already stated, and is shown by Fig. 7, where the 
plate P P P was of }-in. steel, with a similar plate Q Q Q 
riveted at the back of it, and fitting closely between the 
projecting edges of the bottom plates above and below 
it, thus greatly stiffening the structure to resist shearing 
of the fastenings. Over the heads of the poppets, a ?-in. 
steel plate R RR riveted to a 7in. by 34in. by § in. 
angle-bar, was fitted and turned down over the fore end 
of the foremost poppet, the connection being stiffened by 
ten brackets S S S formed of }-in. plates and double steel 
angle-bars. All the parts of this plate and angle struc- 
ture were most carefully fitted to each other and the 
bottom, the only connection to the latter being by 1-in. 
steel rivets through the po between the brackets. The 
Single shearing stress of each rivet is assumed as 23 tons. 


shearing of all the rivets in the brackets and snaie-bens 
over the heads of the Poppets, or (b) by shearing all those 
through the bottom, and also those pags 5 the brackets 
and doubling plate. The pressure on the fore poppet 
when the stern began to lift has been given as 660 tons, 
and this may be resolved into a tangential stress of 585 
tons, and one of 320 tons normal to the bottom. As- 
suming this tangential stress distributued by means of 
the structure over the area surrounding the heads of the 
foremost three poppets, we should have to shear about 
120 rivets in case (a), giving a total shearing stress of 


120 x 20 = 2400 tons, and a factor of safet; 


= .!.hCUCU 


4.1, which is ample. Fracture in case (b) would need a 
shearing stress of 167 x 20 = 3340 tons, or a factor of safety 





This structure might yield in two ways—(a) by the 


3340 _ 57, 
585 








In order that the two parts of the cradle should pre- 
serve their relative positions during launching, spread 
shores, about 12 in. square and ten in number, were fitie 
between them under the keel, and resting in English 
elm cleats secured to the bilgeways, Figs. 16 and 17, 
One of these shores was at each end of the ways, one 
opposite the fore end of the dog-shores, and the remainder 
divided the intervening length about equally. These 
acted as struts. Between them at the butts of the stop- 
ping up, spread chains were fitted as ties, —_ up to 
1?-in. steel eye-bolts through the stopping up, the bolts 
being hove up on plates covering the butts on the out- 
side of the cradle, Fig. 6. These spread chains were 
not fitted in wake of the poppets. 

No part of the cradle was attached to the bottom of 
the ship, and as it was fitted below the bilge keel, and 
had a certain amount of buoyancy, it might leave the 
ship as soon as she was afloat, and be held under the 
bilge keel, unless this was provided against. To keep it 
clear T-bars or double angles were fitted as shown = B, 
Fig. 6, at intervals of 15 ft., tapped to the bottom of the 
co and bilge keel, and having a wood strut C above 
each in the angle formed by the bilge keel and bottom of 
the ship. The close fitting of the cradle, and the pressure 
developed in launching, generally make the cradle adhere 
so firmly that it must be pulled out by tugs, as it is 
necessary to remove it for the safety of the ship in dock- 
ing. For this purpose, steel-wire hawsers were separately 
attached to the fore and after ends of the cradle, and 
to each piece of the stopping up, the end3 of the hawsers 
being carried inboard on the upper deck till wanted. 

Internal Shoring.—While the fullest use was made of 
the structure of the ship to prevent any alteration of 
form under the strains borne in launching, by having all 
possible pillaring complete, and all bulkheads and flats 
riveted off, it was necessary to provide some internal wood 
shoring, as shown in Figs. 6 and 7. The spread of the 
cradle from out to out was 35 ft. 6 in., which caused it 
to bear directly under one of the lengitudinals for a great 
part of its length, Fig. 15. Short shores were also fitted, 
as shown, between the inner and outer bottoms, above 
the edges of the cradle, and a covering baulk was laid on 
top of the inner bottom, from which stout shores reached 
to the protective deck. The great strength of the 
framing between the inner and outer bottoms for the 
engine bearers, and that of the bearers themselves, which 
were complete, made special shoring at that part un- 
necessary, but for the remaining length of the cradle, and 
particularly abreast of the foremost poppets, it was pro- 
vided, and at the latter place the structure was stiffened 
from one side of the ship to the other, Fig. 18. The total 
weight of these shores was about 90 tons. 

Lubrication of Siiding Surfaces.—The whole of the 
work already described was completed a fortnight before 
the launch, when preparations were made for applying 
the lubricants to the sliding surfaces. For this purpose 
the whole of the cradle above the bilgeways were tem- 
porarily suspended to the bottom, on the outside of the 
cradle by strips of 4-in. plate A, Figs. 15 and 16, tapped 
through the bottom of the ship and screwed to the cradle. 
On the inside, wood struts D, Figs. 15 and 18, 6 in. by 
6 in., resting on the bottom of the slip, and screwed 
below to the groundways and _ above to the cradle, 7 
the latter in position against the bottom of the ship. The 
poppet board was secured to the poppets, both inside and 
outside the cradle, by plates V V V, Figs. 7 and 12, screwed 
to both, and left in position until the ship was afloat, 
which prevented the board from leaving the poppets an 
sinking, as being of English oak it might do. e 
ribband on the outer edge of the groundways was then 
removed, and 5-in. plank E, Fig. 18, fixed at intervals 
from 20 to 30 ft., with its inner end at top level with the 
top of the groundways, and sloping up and outward. 
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The bilgeways were next hauled by steam winches on to 
these supports, and the remainder of the cradle was tem- 
porarily shored up from the groundways F, Fig. 18. After 
a careful inspection of these surfaces, the lubricants were 
applied first to a short length of the ways, which was 
coated to the required thickness, and then loaded over a 
portion of its surface to the mean pressure of 2.5 tons per 
square foot by ballast, this load being launched, and 
testing the adhesiveness of the lubricant to the ground- 
ways and its adaptability generally for its work. The 
exact position of the bilgeways having been razed in on 
the groundways for fitting purposes, wood battens 4 in. 
thick were nailed to these lines, and the space between 
them coated with Russian tallow applied hot until a solid 
coating # in. thick was obtained. It is sometimes an advan- 

e to mix beeswax with the tallow, in order to assist the 
cohesiveness of the lubricant and prevent it from cracking 
and caking. On thisa coating of ‘slum ” was placed, made 
up of Russian tallow and train oil boiled together and 
well mixed in the proportion of four gallons of oil to 1 cwt. 
of tallow, being one part oil to two of tallow. This was 
not applied hot. The proportion of oil varies with the 
temperature of the atmosphere bei 
cold weather. The surface of the slum was irregularly 
grooved, after which train oil was poured upon it, and 
finally soft soap scattered in patches throughout the 
length of the cradle. The under surface of the bilgeways 
was coated with Russian tallow similarly applied, but 
only toa thickness of about } in., on which the slum was 
placed. The side of the ribband next to the bilgeways 
was also thickly coated with slum, and the narrow space 
between them sprinkled with oil. Across the surface of 
the groundways, forty grease irons, G G, Fig. 18, to 
keep the bilgeways clear of the groundways while being 
ewe back, were then placed in pairs and steadied on 
the inside of the cradle by workmen, until the bilge- 
ways were hauled again into their proper position, and 
fayed against the struts previously described as support- 
ing the cradle against the bottom of the ship. The grease 
irons were withdrawn, the battens removed, and the long 
beech slices, of which about 1300 were used, were inserted 
between the bilgeways and upper part of the cradle, ex- 
cept those below high water, which are not put in until 
it was necessary to drive them, and so were kept dry. 
The temporary struts and angle supports to the cradle 
were next removed, the ribband on the outer edge of the 
groundways was replaced, fastened and shored, the holes 
through the bottom of the ship were plugged, and the 
cleats on the bilgeways replaced and bolted. A large 
cleat, D, Fig. 5, was also bolted to the groundways 
at the lower end of the cradle, to prevent any pre- 
mature sliding movement. Ten steel oa E, Fig. 15, 
on each side, varying regularly from 4 in. to 1} in. 
in thickness from fore to after end of bilgeways, were 
then inserted at equal distances between them and the 
ribband, and maintained them in position. Battens F 
were nailed over this groove to prevent any substance 
getting in which might obstruct the launch. The remaining 
slices were inserted, the dog-shores were placed, and 
two ‘‘triggers,” W W, Fig. 7, put beneath each, that 
with a plain bevelled end preventing the shore from fall- 
ing, and the other with rounded end serving the same 
purpose when just before launching the former was re- 
moved. Between theslices at intervals were twelve steel 
angles, Y Y, —. 7 and 12, on each side of the cradle 
connected by bolts hove up with nuts, and these helped 
to keep the sides of the cradle in position and flush with 
those of the bilgeways. 

Setting up the Ship.—Preparations were then made for 
“setting up” the ship. This operation is generally 
begun the day before the launch, the after portion only 
being dealt with at that time, say for about one-fourth 
the noe je of the cradle. For this purpose the slices were 
manned both inside and outside the cradle by shipwrights 
with heavy mauls. The shores at this part were also 
manned and kept effective as the setting up proceeded by 
tightening the wedges under them. At a given signal 
the whole of the men struck together. The strain on the 
building blocks was tested at intervals by striking the 
wood wedge blocks H H, Fig. 18, of each tier until 
it was clear that they had been relieved sufficiently 
to enable them to be readily removed. This removal 


followed immediately upon the conclusion of the setting | T 


up, and the building shores under the bottom inside the 
cradle were also taken away, che remaining shores outside 
the cradle being roped at the head, and the ropes carried 
inboard in readiness for lowering them on the launching 
day after completing the sitting up. As the blocks 
were removed, ‘‘skeg” shores, t, Fig. 3, rounded 
at each end, were placed under the keel at intervals, to 
assist in supporting the overhanging part of the ship 
beyond the cradle and the blocks left standing. These 
shores are generally left in position until the ship is 
launched, the form of their ends making it easy for her to 
trip them as she moves. The drying and lubrication of 
the ways below the cradle was carried out on the morn- 
ing of the day of launch as the tice ebbed, and finished 
as it rose. The completion of the setting up commen 

at about the same time and somewhat abaft where it 
was left the day before, and was continued until near 
the fore end of the cradle. It is not usual to set up the 
extreme forward end, but only to tighten up the slices 
there as necessary to give them a proper bearing. Three 
or even four slices were allotted to each man in setting 
up. When this work was finished the heads of the slices 
were roped together, as they have some buoyancy and 
might otherwise float away singly when the ship was 
launched. The remaining shores between the cradle were 
removed, and the dog-shores were tightly set by driving 
a thin steel wedge between them vie the fore end of the 
ribband on the groundways. Additional security was 
given to the foremost and aftermost poppets by driving 


two long bolts through each into the bilgeways F, Fig. 4, 





being less in hot than in | fi 





and G, Fig. 5, and to somewhat lessen the resist- 
ance a cut water, Fig. 5, was fitted against the after- 
most poppet. The remaining building shores were then 
knocked away, commencing from forward and working 
regularly aft, as the foremost shores tend to push the ship 
— the slip, while the after ones act as struts against 
this. 

The completion of the setting up was effected in time 
to enable all these shores to be got away before the rising 
tide reached the aftermost. It frequently happens that 
as the remaining keel blocks are removed, and the 
ship settles down on the cradle she moves slightly or 
‘‘draws,” and before knocking away these blocks, means 
are adopted for measuring this movement by fixing two 
battens parallel to, but not in contact with, each other, 
one to the fore ends of the sliding ways, and the other 
to the side of the fixed cleat at the fore end of the ground- 
ways, and with their upper edges in the same plane. 
Across the edge a line is transversely drawn, and what- 
ever slight sliding motion takes place is shown by the 
distance between this line on the fixed and the moving 
batten, Fig. 6. A corresponding “‘tell-tale” was also 

t' to the stem of the ship upon the launching plat- 
form. The difficulty of getting the keel blocks away 
varies guts with different tiers, depending partly upon 
unequal crushing of the blocks during building, and the 
extent to which the ship is set up, and afterwards settles 
upon the cradle and blocks. Generally the excessive 
“song is only upon a few tiers of blocks, and, as the 

our of launching draws near, may be only upon one 
tier. As a rule, upon the day of launching, the blocks 
are only removed sufficiently in advance of the tide 
to permit the work to be done. This remark applies 
also the removal of the bilge cleat at the after end of the 
bilgeways, and to that of the steel keys and battens on top 
of the ribband. Should the ship be lively and draw to 
any extent, some tiers of blocks would be replaced and the 
ship would be allowed to trip them in launching. If, 
however, the tell-tales show no sign of movement in the 
ship the removal of the blocks would proceed right up to 
the time of launching, and it might even happen that no 
blocks would remain under the keel when the dog-shore 
fell, but this extreme is not usual. Experience must 
guide in this matter in connection with the circumstances 
of each case, and ships of the size now described have 
been launched with as many as twenty-nine tiers of blocks 
standing, and with as few as one. The removal of the 
blocks is facilitated by the method of building them ; the 
wedge blocks H, Fig. 18, generally soon yield to the 
blows of a ram, but in addition to this, the thin top or 
‘*cap” block is usually of some straight-grained but 
fairly hard wood, such as teak, which has to be split out 
by steel wedges when the ram fails. The use of gun- 
powder for this purpose has been known in a private 
shipbuilding yard. 

Hogging and Sagging.—After the ship was set up, 
means were taken to ascertain how much the elasticity 
of the structure allowed her to alter form, both longitudi- 
dinally and athwartships, from the land-borne to the 
water-borne condition. As great a length as possible on 
the upper deck was chosen, and three vertically-adjust- 
able sight battens were fixed, one toward each end and 
one about midships. The edges of the battens were care- 
fully sighted, so as to be in one plane, and the positions 
were marked upon the fixed framework carrying the 
sights. 

Similar adjustments were made after launching, and 
the differences afforded a measure of the droop Of the 
ends of the ship relatively to the middle, or vice versd, 
known as hogging and sagging respectively. Athwart- 
ship observations of this kind are only made in the ships 
of greatest beam, and seldom show an appreciable move- 
ment. In the case of the Ocean, the “breakage” by 
hogging in a length of 312 ft. was only ,°, in., and in a 
breadth of 61 ft. nid. 

Freeing Dog-Shores.—Each weight of 10 cwt. for freeing 
the dog-shore was placed in position on the day of the 
launch at the top of a shoot which allowed a drop of 
17 ft. The weights had been suspended for ten days 
previously by the white manilla rope to be severed at 
the moment of launch, so that the rope had been fully 
stretched before the weight was finally put into position. 
his rope was led over a sheave at the top of the shoot 
to the front of the ship’s ram, and lashed across a wood 
chock there. The framework of the shoot, consisting of 
steel angles at the corners, and so having open sides, 
admit readily of the insertion of a shore to take the 
strain of the weight off the rope until the last moment. 

A tide gauge was fixed at the after end of the ground- 
ways, and the height of water over the groundways was 
recorded in sight of the launching platform every quarter 
of an hour during the last hour a a half before launch- 
ing. The numberof the blocks remaining under the keel 
was similarly recorded as each tier was removed. 

It is not often that the blow of the weight fails to free 
the dog-shore and release the ship, but, in case of failure, 
men are ready to cut away this shore with axes until its 
weakened section causes it to yield. This operation is 
dangerous not only to the men, but may be so to the 
safety of the ship if one shore yields before the other. 

To assist the ship to start on the fall of the dog-shore, 
a hydraulic pump of 150 tons pressure was placed on each 
side at the fore end of the bilgeways, and one of 80 tons 
in reserve. There was also one of 500 tons directly 
beneath the stem, to ease her off the groundways. Special 
care was taken to test the efficiency of these pumps, both 
before and on the day of the launch, and also to see that 
Hon f were not exerting any pressure until the dog-shores 
had actually fallen. 

Watertight Compartments.—As the work of building 
progressed, all compartments below the calculated launch- 
ing draught of the ship, and as many more as possible, 
had been completed and tested for watertightness, and 





the permanent doors or other means of access were also 
in place and closed before launching. All Kingston 
valves, sea suctions to pumps, inlets and discharges 
through the bottom, were tested and certified to be 
tightly closed. Two 9-in. Downton’s pumps were com- 
pletely fitted on board to give some power of — the 
ship of water if necessary, and the sluice valves on bulk- 
heads, and water courses to the pump suctions were all 
seen to be clear. Men were launched in the ship to make 
an inspection of all compartments below water as soon as 
she was afloat, and report the result. 

The Launch.—All being thus in readiness, the tide 
gauge showing sufficient water, and the harbour reported 
clear, the men removing the blocks were withdrawn, the 
shores supporting the weights were taken out, the sa 
beneath the dog-shores were removed, and the rope hold- 
ing the weights was severed, knocking away the dog- 
shore which together with the weight was pulled clear of 
the ways, and the ship was free. : 

No observation of the launching velocity was made, 
but as a series of such records for various — launched 
on the same groundways with different building declivi- 
ties and launching weights would furnish useful infor- 
mation, it may be possible at some future time to supple- 
ment the present paper by a discussion of such particulars. 

The speed in launching is checked in many private 

ards by heavy anchors bedded in the ground, and with 
lengths of cable ranged alongside the groundways, the 
ultimate tautening of the cable checking the a This 
is suitable and necessary where the ship is launched into 
a channel of comparatively small extent relatively to her 
length, and the distance she would travel if free; but 
the ordinary means of dropping anchor are adopted in 
the Government yards where the channel is ample enough 
for the ship to go well out and swing up into the tide 
when the cable is slipped. ‘ 

If ible the wood cradle is pulled out before berthing 
the * tay but generally this is done more at leisure on days 
subsequent to the launch, and before docking. 

In conclusion, the author adds the hope that the par- 
ticulars given, apart from any interest they may have 
for the members of the Institution, will be of benefit to 
the students of naval construction in training at the 
Royal Naval Engineering College at Devonport, and to 
taany others in the dockyard, who, so far as the author 
is aware, will find for the first time embodied in a con- 
nected form, a detailed account of the principles and the 
work involved in the launch of a large battleship. 





PersONAL: ErratumM.—Owing to incorrect informa- 
tion received the telegraphic address of the Edwards 
Air Pump Syndicate, Limited, of 3 and 5, Crown- 
court, E.C., has been printed in our directory and 
list of telegraphic addresses as ‘‘ Liable,” London, in 
place of ‘‘ Management,” London. 





OBITUARY.—We regret to have to announce the death 
of Mr. Henry Maudslay, which occurred on the 17th 
inst. The deceased gentleman was at one time a member 
of the well-known firm of Maudslay, Sons, and Field, but 
severed his connection therewith about 30 years ago. 
Mr. Maudslay’s engineering career also commenced with 
his apprenticeship to this firm, and on completing his 
articles he was for some years busily engaged in erecting 
steam engines and other machinery for them at home aud 
abroad. He was elected a member of the Institution of 
Civil Engineers in 1849, his nomination paper being 
amongst others signed by Joshua Field and Charles 
Hutton Gregory. On his retirement from active engi- 
neering work, Mr, Maudslay carried out at his own expense 
important work at Jerusalem. The deceased gentleman 
was further a very active Freemason, and was a generous 
contributor to many charities and benevolent institutions. 





Great Eastern Rattway.—The increase in the gross 
revenue in the past half-year was not 130,000/. or there- 
abouts, as indicated by the weekly traffic statements, 
but was, in reality, as much as 153,463/., while the growth 
of working expenses was 83,5157. The additional net 
profit was, accordingly, 69,9487. The directors are en- 
abled, in consequence, not only to increase the divi- 
dend on the ordinary stock by 5s. per cent., but also to 
extinguish the reconstruction of bridges suspense account, 
which was in debit to the extent of 31,372/. Suburban 
traffic continues to grow, and the goods traffic has ex- 
panded to such a at extent that the Bishopsgate 
Station is now found inadequate, so that further accom- 
modation will have to be shortly provided. It is pro- 
posed to recognise the services of Sir W. Birt, the general 
manager, by presenting him with a special douceur of 
20002. It is further proposed to elect Sir William to a 
seat at the board. The receipts from first-class passengers 
in the past half-year were 72,253/., as compared with 
71,534/.; from second-class, 47,601/., as compared with 
41,1947; and from third-class, 802,769/., as compared with 
767,715/. The receipts from goods traffic were 735,456/., 
as compared with 672,866/.; from minerals, 272,147/., as 
compared with 252,789/7.; and from Continental steam- 
boats, 125,0902., as compared with 117,3752. The rents of 
arches, refreshment rooms, bookstalls, and sundry p°0- 
perties amounted in the first half of this year to 65,581/., 
as compared with 61,8422. The working expenses of the 
Continental steamboats were 111,651/., as compared with 
108,3237. The net profits derived from the company's 
Continental traffic in the first half of this year was, 
accordingly, 13,439/., as compared with 90527. The land 
required for a proposed new line from Yarmouth to 
Lowestoft, which is to be vested in the Norfolk Joint 
Railways Committee, is being purchased with a view to 
the construction of the line at an early date. 
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Tur history of the Thames Iron Works has long 
been associated with bridge-building and other struc- 
tural ironwork, but the shipbuilding department has, 
to some extent, overshadowed the other departments, 
on account of the interest manifested in all ques- 
tions of marine propulsion, and more particularly 
in the offensive and defensive qualities of new war 
vessels, to the building of which this company has 
always given special attention. 

That the company constructs bridges of very large 
size will be realised by inspection of our ~~ 
plate, on which is illustrated a bridge they have lately 
despatched to India in sections. 

This bridge, which spans the Indus, comprises 
about 5000 tons of steelwork. It has been built to 
the order of the India Office for the Kotri Rohri Sec- 
tion of the Indian State Railways. It consists of five 
spans of 350 ft. in the clear, and one span 100 ft. in 
the clear, for 5 ft. 6 in. gauge railways. 

The girders are of triangulated type, fitted with 
flooring corrugated by hydraulic pressure at the com- 
pany’s works, the footways on either side being car- 
ried by cantilever brackets attached to the main 
girders. 

Each span is provided with fixed and expansion 
knuckles of cast iron and rollers of forged steel of the 
best obtainable quality. 

The workmanship and finish are of the highest 
quality throughout, and the structure is certainly one 
of the finest of its kind ever built. 

The geometric centres at the middle of the bridge 
are 40 ft. and the bridge has a camber of 5 in. at the 
centre. The bottom booms have a depth of over 4 ft., 
and a width of 4 ft. 6in. The top booms are of the 
same depth, and have a width of 4 ft. 

At the Thames Iron Works many important 
bridges have been constructed ; amongst the earliest 
may be mentioned Stephenson’s well-known Britannia 
Bridge over the Menai Straits, and Brunel’s master- 
piece, the Albert Bridge over the Tamar at Saltash. 
The company, we learn, have in hand at the present 
moment large orders for all descriptions of constrac- 
tional ironwork ; of these may be mentioned the iron 
and steel work for the Royal Pavilion, Paris Exhi- 
bition, steel gantries for Sheerness Dockyard, Llanelly 
Dock Gates, Jamrao Canal sluice gates, new steel pier 
for Cliffe Port, 538 spans of bridgework for the Grand 
Junction Railways of South Africa, bridgework for the 
Imperial Railways of North China, pier alterations at 
North Woolwich for the Great Eastern Railway Com- 
pany, reconstruction of Breamore Great Bridge, 
widening of Brentford Canal Bridge, &c. 





MISCELLANEA. 


FurTHER tests of the effect of the oil sprinkling of roads 
are to be undertaken. The in this case will be 
graded and crowned and harrowed lightly before and 
rolled after sprinkling. It is hoped that mud as well as 
dust will be lessened. 


The Canadian Post Office has contracted with Messrs. 
Elder, Dempster, and Co. for the conveyance of mails 
between Canada and the United Kingdom. The service 
is to be a weekly one, the steamers plying between 
Avonmouth and Quebec, and touching at Guameiune. 


The output of the American blast-furnaces for the half 
year ending June 30 last has averaged 256,878 tons per 
week, the highest figure yet reached in the industry. 
The furnaces at present in blast number 234, of which 49 
are engaged in the production of charcoal iron. 


The Commissioners of the Burgh of Motherwell, N.B., 
invite tenders for the requisite machinery and works in 
connection with the proposed electric lighting of their 
town. Full particulars can be obtained from the Town 
Clerk of Motherwell, with whom offers must be lodged by 
August 18, 


On Wednesday last, the Westinghouse Electric Com- 
pany, of 32, Victoria-street, Westminster, invited a 
number of gentlemen to see the fine display of gas engines 
they have just erected in Chelsea, ranging from 10 to 130 
horse-power. The power of the engines was employed in 
driving incandescence lamps, and the visitors had ample 
opportunities of admiring the steadiness of the running. 
We described the construction of these engines in our 
issue of March 17 of this year, and again on page 85 ante. 


A meeting of manvfacturers and others interested in 
the automobile movement in this country was held at the 
Automobile Club, 4, Whitehall Court, S.W., on Tuesday, 
July 25, when the proposal to hold an Automobile Exhi- 
bition under the organisation of the club, in or near 
London, from March 24 to April 7, 1900, was unanimously 
adopted. The scope of the Exhibition will be similar to 
that organised by the club and held at the Old Deer Park, 
Richmond, from the 17th to the 24th of last month. 


Some experiments on the comparative strengths of 
coke and broken stone concretes are published by Mr. 
W. H. Vance in the Technograph of the University of 
Illinois. Sixty 6-in. cubes were crushed in the course 
of these experiments at the ages of thirty, sixty, and 
ninety days respectively. The coke was broken by hand 
to pass in a 1?-in. ring. The experiments showed that 
the coke concrete weighed about 40 per cent. less than 





With the rise of working pressures in locomotives, and 
the thicker shsets required in the firebox, there has been 
increasing trouble from stay-bolt failures. In the United 
States long experience has shown that the best results are 
obtained when the sheets next the fire are kept as thin 
as possible. The Chicago and Alton Railway have 
accordingly tried the experiment of using plates of the 
same thickness as for the lower pressures formerly in 
vogue, but giving them the necessary stiffness by corru- 
gating or cupping the plates between each set of four 
stay bolts. 


An International Congress on Physics is to be held in 
connection with the Exhibition at Paris next year. The 
arrangements are in the hands of the Société Francaise de 
Physique. The opening meeting of the Congress will 
be held at the Palais des Congrés on August 6, and the 
proceedings will include notes and discussions, together 
with visits to the Exhibition, and to laboratories and 
workshops. Full particulars as to the arrangements 
proposed can be obtained on ‘yg ny: to M. Ch.-Ed. 
Guillame, Pavillon de Breteuil, Sévres, the foreign secre- 
tary to the Congress. 


The Dominion House of Commons has unanimously 
adopted a Government resolution providing for Canada’s 
contribution to the Pacific Cable scheme. The cost of 
construction, according to the revised estimates, will be 
1.700,000/., and the annual cost for maintenance, repairs, 
sinking fund, and interest will be 144,886. The arrange- 
ment arrived at is that Great Britain and Canada shall 
each contribute five-eighteenths uf the cost, and that 
New Zealand, New South Wales, and Victoria shall 
contribute the remainder. The governing body is to 
consist of eight members—three from Australia, three 
from Great Britain, and two from Canada. 


The Patent Office has made arrangements for the issue 
of aids or handbooks to the Library of the Patent Office, 
devised to facilitate the making of a ‘‘search” and a 
the work of students generally. The first of these has 
now been published in the shape of a key to the classifica- 
tion of the French Patent Specifications on file at the 
Patent Office, and this will be followed by others. In 
addition, the department are also about to issue biblio- 
pees of the py sciences, arranged under subject 

eadings, the whole forming advance sections of a general 
subject-matter catalogue now in course of preparation. 
The pamphlets will be distributed free to libraries and 
similar institutions on receipt of a formal application to 
the Comptroller-General. 


The use of an acid spray in place of a bath for etch- 
ing metals or g is recommended in a paper read by 
Mr. L. E. Levy before the Franklin Institute. The time 
needed to etch a block is, it is stated, substantially re- 
duced, and under-cutting is much diminished. The 
bubbles of hydrogen and the metallic scum which form 
on the plate are cleared off at fast as they form by the 
force of the spray. Half-tone etching on zinc is, it is 
stated, as easily accomplished as similar work is on 
copper by the ordinary immersion process only two 
minutes being required to finish a block with a purity of 
line and stipple fully equal to that obtainable on copper 
by the immersion process, and with a far greater depth 
of meee The method also is said to be economical in 
acid. 

Excellent results have been obtained with the 200- 
kilowatt Ferranti-Maclaren generators erected at South 
Shields. In trials recently made > Mr. Joseph A. Jeckell 
one set gave the following results: 21.88 Ib. of steam 
per kilowatt-hour, when worked at 20 per cent. over its 
full designed load ; 21.75 lb. at full load; 22.11 lb. at 
three-quarters load; 24.7 lb. at half load; and 28.26 lb. 
at quarter load. The combined efficiency of engine and 
dynamo was 80.9 per cent. at 20 per cent. over load; 
80.5 per cent. at full load ; 79.7 per cent, at three-quarters 
load; and 69.48 per cent. at quarter load. The sister 
engine, which is intended to be specially efficient at light 
loads, took 22.7 lb. of steam per kilowatt-hour when run 
at 20 per cent. over load ; 22.24 Ib.“at full load ; 23.06 lb. 
at three-quarters load ; and 23.02 lb. at half load. 


The Russki Invalid states that the length of railways 
in Russia open for traffic on March 1 (13), 1899, amounted 
to 44,619 versts, or about 29,700 miles, but only to the 
extent of 8098 versts were the lines double. Of the 
44,619 versts, 2430 are in Finland and 42,189 subject to 
the control of the Russian Ministry of Public Ways. 
Of these latter, 27,622 versts, of which 6525 are double, 
belong to the State ; 14,126 versts, including 1483 double, 
belong to railway companies ; and 441 are special. The 
lines in course of construction amounted to 9141 versts, 
namely, 1476 by the State Railway Board ; 2963 by the 
Siberian Railway Board ; 295 Transcaspian by the War 
Department; 4374 by railway companies : and 33 special. 
Some of these lines are partly in use. In addition, the 
construction of 2751 versts has been decided upon—178 
by the State Railway Board ; 2491 by railway companies; 
and 82 special. 

In his Cantor lectures on the ‘‘ Bacterial Purification 
of Sewage,” now being published in the ‘‘ Journal of the 
Society of Arts,” Dr. Rideal describes experiments made 
at Caterham with a view to discover whether it was 
possible to push too far the treatment of sewage by 
anaerobic bacteria. Exceptionally anaerobic conditions 
were introduced by means of inverted open-mouthed 
glazed earthen vessels, about 400 in number piled in a 
tank 20 ft. by 10 ft. by 10 ft. deep, and kept down by 
weights. h pot became filled with gases of decom- 


position devoid of oxygen, so that. there were a large 
number of surfaces on which colonies of these bacteria 





of dissolved solids, 35 parts of free ammonia, and 5.3 
parts of organic nitrogen. This liquid was highly toxic 
to any but anaerobic organisms, and absolutely refused 
to nitrify. When diluted, however, with a few volumes 
of natural water, it was rapidly purified. 


M. Turpin, the inventor of melinite, has published a 
very violent pamphlet addressed to the mem of the 
Peace Congress which has just concluded its labours at 
the Hague. There seems little reason to doubt that 
M. Turpin has been very badly treated by the military 
authorities of his own country, who appear to have ap- 
propriated his ideas and inventions without making him 
any adequate return, and finally concluded by sentencing 
him to 23 months’ imprisonment for publishing his own 
discoveries. M. Turpin is, however, equally violent 
against foreign firms and Governments, against whom he 
appears to have no legitimate grievance, since he, accord- 
ing to his own account, did his best to keep them from 
ee any information as to the advance he had 

ised, and it is, therefore, difficult to see what possible 
claim he can have against them either in law or equity. 
In this country even a native inventor forfeits all rights 
to royalties and the like should it be shown that he has 
at any time worked his invention as a secret process 
before patenting it. 


The usual annual statement to Parliament on the 
Uganda Railway has now been published. The rail 
head is now at Nairoba station, 325 miles from the 
coast. The traffic returns have been excellent, all 
things considered. Exclusive of railway stores, the 
gross earnings have risen from Rs. 57 at the time 
of the last report to Rs. 65 per mile per week. The 
goods earnings have increased over 100 per cent. and 
the tonnage of these and of live stock have risen by more 
than 50 per cent. Passenger traffic has also ce ely 
augmented, the third-class returns in particular, which 
have risen from about 6000 to about 24,000. The railway 
has also saved the Government large sums for transport, 
the work done under this heading being equivalent to the 
transport of 20,936 persons, 1039 animals, and 1600 tons of 
stores. The line proved specially valuable in assisting in 
the quelling of the mutiny of the Soudanese troops. It 
is said to have practically extinguished a large carry- 
ing trade which formerly passed down to the coast through 
German territory. 


In ? Kclairage Electrique Mr. Witz, who has contributed 
a great deal to the utilisation of blast-furnace gases in 
engines, has stated the matter very concisely. He has 
taken a total charge of 92,000 kilogrammes of coke, equi- 
valent we will say, to the production of 100 tons of pig 
iron, and has calculated out what he terms a thermic 
balance-sheet. ‘This amount of coke contains 629 millions 
of heat units, and to this amount is added the heat units 
recovered from the reheaters, or 416 millions more. This 
makes a total of 1045 millions of heat units. The 
chemical reactions within the furnace require 182 millions, 
or 17.4 per cent.; the production of steam requires 50 
millions, or 4.8 per cent. ; for the reheaters there will be 
required 473 millions, or 45.3 percent. ; while 340 millions, 
or 32.5 per cent., will escape as waste gases. In other 
words, more than one-half of the heat units in the coke 
are not utilised at all. As regards the use of the gases 
for raising steam the consumption was found to be at the 
rate of 22 cubic metres (776.6 cubic feet) per indicated 
horse-power per hour. This is equivalent to an efficiency 
of about 3 per cent. If the furnace gases were used in gas 
engines the consumption per indicated horse-power per 
hour would be about 3.5 cubic metres (123.5 cubic feet), 
and the horse-power would be 2381 instead of 380, as at 
present. 








Messrs. Ropert STEPHENSON AND Co., LimiTED.— 
The historic firm of Messrs. Robert Stephenson and Co , 
Limited, is coming out as a _—- company with a very 
strong board, consisting of Sir Joseph Pearse, Sir 
Raylton Dixon, Sir oe Furness, Messrs. J. A. 
Pearse, Philip Watts, and Henry Withy. The capital 
is 750,000/., divided equally into ordinary shares, 54 per 
cent. preference shares, and 4 per cent. er deben- 
ture stoke. The purchase price is ,0007., and 
300,0002. are to be immediately spent in the erection of a 
graving dock. The subscription list closes to-day. 





Tue British Fire Prevention ComMitrre.—Evi- 
dence was yesterday afternoon tendered before the Select 
Committee on Fire Brigades, on behalf of the British 
Fire Prevention Committee, Mr. Edwin O. Sachs giving 
the desired information, and the ae Hon. Jesse Col- 
lings (Local Government Board) and Sir George Fardell 
being the chief interrogators. After dealing with the 
necessity of Government control, the advisability of fire 
inquiries or ‘‘ inquests,” and the establishment of a 
training college for firemen, Mr. Sachs’ evidence primari] 
lay in the direction of the safety of life in public build- 
ings, such as theatres, and in the technical knowledge of 
fire brigade officers. It further appeared that no control 
is at present exercised on the efficiency of private firemen 
having posts in places of public entertainment and the 
like, much less any control as to their knowledge of such 
fire preventive measures as a bond-fide fireman or watch- 
man should be conversant with, and the result is, speak- 
ing generally, that the _— staff of firemen in public 
buildings is of doubtful value. As regards the manning 
of fire brigades, Mr. Sachs laid great stress on the neces- 
sity of the building and mechanical trades being well 
represented, and that the officers in particular should be 
—a conversant with construction and building 
materials. 
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PARLIAMENT AND WATER-TUBE 
BOILERS. 


Once more the First Lord of the Admiralty has 
had to defend the water-tube boiler from attacks 


-| made by its detractors, on the floor of the House of 


Commons. We use the plural substantive, but 
really, the only hostile criticism of the Admiralty’s 
attitude came from Mr. William Allan, the member 
for Gateshead ; other speakers there were against 
the boiler, but it was a case of ‘‘Those who came 
to scoff, remained to pray.” Neither was Mr. Allan 
in his most frenzied mood, for his remarks, when 
compared with former utterances on the same 
subject were mild in the extreme. This changed 
attitude on Mr. Allan’s part lends some colour to 
the hope that experience has toned down some- 
what his hostility to the water-tube bviler. So far 
as Parliament is concerned, no really damaging 
criticism has, as yet, been delivered there against 
what Mr. Allan euphemistically terms the ‘‘ con- 
servatory heaters.” This isnot because the boiler’s 
merits are so obvious, and its shortcomings so diffi- 
cult to point out, but solely because the attack 
has always come from the wrong quarter. Mr. 
Allan has always spoiled his case with over- 
statement and vague threats about disclosing 
letters which he always seems to have in his pocket, 
and which have been sent him by stokers and arti- 
ficers from some of Her Majesty’s ships. This 
kind of argument is very thin, and, if we may 
say it, unworthy of the sturdy member whose 
appearance is always so refreshing to a bored and 
jaded House of Commons. On Friday last (July 21), 
when the debate on the Navy Estimates, to which 
we are referring, took place, the member in ques- 
tion, in the course of his remarks against the 
water-tube boiler, dragged into the discussion the 
cost of repairs to three ships which are fitted with 
his favourite boiler, viz., the cylindrical, the vessels 
being the Benbow, Magnificent, and the Empress 
of India. It is difficult to imagine that Mr. Allan 
does not know that what boilers these ships have, 
yet, why does he quote them when indulging in 
criticism which, presumably, is meant to annihilate 
the boilers of the water-tube variety ? And so it has 
always been, whenever the gentleman in question 
has attempted to discuss this topic in Parliament. 
Mr. Goschen’s task of defending the engineer-in- 
chief was a comparatively easy one; for as Mr. 
John Penn observed, and his observation was prac- 
tically endorsed by Lord Charles Beresford and Mr. 
Maclver: ‘‘The water-tube boiler has come to stay.” 
It is a moot point whether the Admiralty displayed 
wisdom or not in putting these boilers into both the 
first-class cruisers that we have heard so much about; 
but this, at any rate, can be conceded that, all 
things considered, the Terrible has come fairly well 
out of the trials to which she has been subjected : 
and if it were possible to get at all the circumstances 
which led up to the mishap of the burst tube, it 
would be found that the human element had 
as much, or more, to do with that melancholy 
disaster than had any other cause. It must never 
be forgotten that in commissioning any ship quite 
70 per cent. of the stokers and artificers are not 
only ‘‘green” and inexperienced in the duties 
they are supposed to perform, but they are also 
unused to the Nayy’s ways; and as Mr. Goschen 
candidly admitted on Friday night, the water-tube 
boiler does require more skilful handling and 
stoking than does that which it is so rapidly 
displacing. Such being the case, some better 
system of familiarising the men with these boilers 
ought to be adopted, other than the perfunctory 
one now in vogue. In the May number of the 
United Service Magazine a ——. system was 
roughly outlined by Mr. Charles Johnson, late 





chief inspector of machinery. It was to the effect 
that there should be a training squadron to which 
all probationers should be sent, and where they 
should be kept until there was adequate evidence 
that they were fit for more responsible duties. If 
some such system were adopted, it would, in a 
measure, eliminate chances of a battleship or 
cruiser breaking down for want of efficient atten- 
tion on the part of those entrusted with its care. 
Ina vessel like the Terrible, the chief engineer needs 
to be ubiquitous to superintend every little detail ; 
and after all is said and done, the Belleville boiler is 
a conglomeration of details, demanding strict atten- 
tion from those in the department. The professional 
staffing of the department, too, is inadequate, 
both as regards engineers and artificers, and it is 
one that requires prompt attention if accidents, 
similar to the one that occurred on board the 
Terrible, are to be avoided. With the present 
Government in power, with a gentleman of Mr. 
Goschen’s calibre as First Lord, and considering 
the plastic temper of the country so far as the Navy 
is concerned, this latter difficulty of understafting is 
one that should be easily got over. In the mean- 
time, our ‘‘Fleet in being” awaits—impatiently 
awaits—a stronger, and, if possible, a more 
thoroughly -trained professional staff of engineers 
and artificers than it has to-day, and we look to the 
present Admiralty Board to provide it. 

Getting back to Friday night’s discussion in the 
House, Mr. Allan, and subsequent speakers, ap- 
peared to score off the fact that the Board of Trade 
requirements and regulations are of such a nature as 
oe lana shipowners to believe that the Board has no 
faith in the water-tube boiler; whilst, on the other 
hand, the Admiralty adopted it as if there was no 
doubt of its virtues. This is a seeming ox that 
two public departments should hold such apparently 
diametrically opposite views on a question of such 
fundamental importance, and we are surprised that 
Mr. Goschen did not explain it away more satis- 
factorily than he did. Let us attempt it. A 
man-of-war is, and must always remain a com- 
promise, in which the constructor, the artillerist, 
the torpedoist, and the engineer have had a 
share, and no matter on what other points their 
views may diverge, they all agree on this one, that 
the engines and boilers must be below the danger 
line, or, if above it, they must be blanketed with 
armour. At the same time each of these gentlemen 
wants to have more weight allotted to his depart- 
ment than is possible, and each has to concede a 
good deal in this respect. This point, the late Mr. 
Richard Sennett, who at the time in question was 
engineer-in-chief at the Admiralty, recognised 
early in the eighties, and was perforce compelled, 
reluctantly no doubt, to reduce his boilers not 
only in capacity, but in weight, too, the factor 
of safety Sees reduced from 5 to 3}; and so 
from that time commenced the trouble with 
the Navy boiler. This was the legacy Sir John 
Durston succeeded to when Mr. Sennett left the 
Admiralty. At the same time the naval tactician 
was insatiable in his demands for greater speed 
and coal-carrying capacity, which the engineer 
endeavoured to satisfy. Forced draught became 
the order of the day, until serious trouble 
began to arise with tube ends and tubeplates 
on which the flames impinged on their pas- 

e from the furnace. To get over the leaky 
tube difficulty, cap ferrules were introduced, but 
their adoption proved only a partial success, 
the real weakness being in the construction of the 
boilers ; they could not stand the forcing. With 
the boilers then in use forced draught had to be 
practically abandoned, and it was during this 
time that the attention of the Admiralty was called 
to the Belleville boiler, and its successful adoption, 
not only in the French Navy, but in the vessels of 
the Messageries Maritimes. It is not necessary to 
follow up the subsequent history of the Belleville 
in the British Navy, suffice it to say, that the fore- 
going faintly outlines a few of the problems Sir 
John Durston had to deal with in his department. 
But with the Board of Trade a totally different 
set of conditions prevail. The chief engineer 
of that department is only the policeman, 
so to speak, to see that shipping companies 
carry out their moral obligations to the passen- 
gers, and to insure this being successfully done, 
he insists upon a high factor of safety in the 
boilers and discourages a multiplicity of fittings, 
which he knows could not get that attention which 
they do in a man-of-war. But even starting with 
these very natural objections to the new type of 
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boiler we are not sure that Mr. Peter Samson is such 
a bitter opponent of the water-tube boiler as some 
of its enemies would have us believe heis. In fact, 
we are disposed to believe that he has a perfectly 
open mind on the question, but whilst he holds the 
responsible position of engineer-surveyor-in-chief to 
the Board of Trade, he prefers to ‘‘ play for safety.” 
There is, therefore, no real comparison between the 
different sets of problems that he and his compeer 
at the Admiralty are called upon to decide, and 
thus this apparent want of harmony on such a vital 
subject is explicable. 

There is a good deal of force in the contention 
put forward by Admiral Lord Charles Beresford, 
viz., that a small fleet of cruisers fitted with dif- 
ferent types of the water-tube boiler should be 
sent on longer voyages and an absolutely correct 
record kept of all their various performances. 
From such a trial the best boiler could easily be 
discovered, but the conditions would have to be 
exactly similar or the test would be useless. 

In conclusion, the debate of last Friday proved 
one thing, and that is, that the opponents of the 
water-tube boiler are becoming fewer and feebler 
as experience grows with this form of generator ; 
and our contention has always been, that, given 
fair play, and an efficient staff to see to its mani- 
fold requirements, the water-tube boiler in some 
form, not necessarily the Belleville, is the 
only type of steam generator fulfilling all the 
conditions which the naval tactician demands. 
We fully admit that it requires great skill and 
care on the part of the engineers and stokers, 
and that life in a stokehold fitted with such 
boilers is much more onerous than in that of 
an Atlantic liner. Possibly, the water - tube 
boiler will cost more for repairs, although this 
is a moot point, when we remember that it 
can be renewed without cutting the decks. 
Certainly as an apparatus for evaporating water, 
few engineers would choose to use it. But 
it must be remembered that a boiler on a 
Navy ship has to be looked upon as a weapon 
of war, and not as a thermodynamic device. 
Its object is to aid in the destruction of the 
enemy, and the boiler which offers the greatest 
advantage in this respect is the one to use. If 
a tube boiler will enable the Admiral to start 
the chase two hours earlier than he otherwise could, 
and if it will give him one or two knots more speed, 
then its use is fully justified, even if it be costly to 
buy and require great care in its use. The cry 
against it is only a repetition of the opposition 
offered to all improvements in matériel. We heard 
similar charges brought against the breechloading 
guns, and the machine gun, and even against the 
use of steam itself. Victories are no longer won 
solely by efforts made on the day of battle ; they 
are to be gained by persevering effort and patient 
daring exercised during years of preparation, and 
in no branch of the Navy is painstaking diligence 
more demanded than in the engineering depart- 
ment, and no department is more ready to exer- 
cise it. 
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GLASGOW EXHIBITION, 1901. 

THE progress made with the Glasgow Exhibition 
already insures its success not only as an exposition 
of the progress of the century in all departments of 
science and art, but also in its international charac- 
ter. Formal intimation has been made through our 
Foreign Office that the Governments of France, 
Belgium, and Persia are making arrangements to 
oflicially take part in the Exhibition. Many firms 
in Germany have expressed their intention of 
participating, and there is reasonable hope that, 
with its characteristic energy in all industrial pur- 
suits, the German Government will follow the 
example of that of other manufacturing nations. 
In the United States many evidences of keen 
interest have been displayed, for constructive 
firms there realise the value of the opportunity 
afforded of impressing possible British and European 
clients visiting the great Exhibition in Glasgow. 
The Secretary of State has, therefore, given official 
expression to the wish of the manufacturers 
in recommending Congress to vote a sum of 70004. 
for the participation of the United States, and this 
sum will readily be given. Special arrangements 
and freight rates have been arranged by the railway 
companies and steamship companies for the trans- 
port of exhibits, while in Glasgow the cartage rates 
are also to be greatly reduced. The British section 





applications for space are very considerable, and, 
looking to the business aptitude of the Glasgow 
executive, and the shrewdness and experience of 
the general manager and secretary of the Exhibi- 
tion, Mr. H. A. Hedley, there is every prospect of 
the allotment being on lines which will result in 
a great scientific success, rather than in a popular 
bazaar féte. 

We are promised one of the most complete 
exhibitions of water-tube boilers ever attained, 
and the committee having charge of the section 
reserve to themselves the right to make such 
evaporative and other tests as may be desirable. 
Each boiler will exhaust into its own chimney, 
so that the smoke-producing qualities will easily 
be determined. The enormous interest taken in 
the question of steam generation will find grati- 
fication in a thorough series of tests under the 
direction of technical authorities whose results 
would be universally accepted. The section 
of machinery in motion also promises to be 
very extensive, and here it may not be un- 
interesting to indicate the charge for power to 
be made. Motive power from the main shafting 
(running at about 150 revolutions per minute) and 
steam power (at from 100 Ib. to 250 1b. pressure, 
as may be arranged) will be supplied free of charge. 
Electrical motive power up to 5 horse-power, at 
250 volts and 500 volts, and electricity for cooking 
and heating at 250 volts will be supplied at 2d. per 
unit. Gas will be given free to exhibitors of gas 
appliances, but to other exhibitors corporation 
rates will be charged — (now 2s. 2d. per 1000 
cubic feet). Water at high pressure will be 
given at corporation rates, and _ gravitation 
water to exhibitors manufacturing in the Ex- 
hibition and selling their produce, by meter at 4d. 
per 1000 gallons, and to other exhibitors free. 

In the Marine Engineering and Shipbuilding Sec- 
tion the committee are now engaged in organising 
a collection of models, &c., to illustrate the pro- 
gress of marine engineering during the nineteenth 
century, and in this connection the Clyde Trustees 
propose exhibiting two large-scale models showing 
the Clyde as it was prior to the beginning of the 
continuous process of deepening inaugurated some 
hundred years or so ago, and as it is to-day, with 
the resulting increase in the shipbuilding and other 
industries and towns on its banks. It is yet too 
early to indicate other special features, but it may 
be said that in the Agricultural Section it is pro- 
posed to erect a model farm steading, including 
stables, cowhouses, dairy, poultry farming, and 
bee-farming plant, and probably a model labourers’ 
cottage. These would form a special annexe in the 
grounds. In the Fine Art Section the collection of 
pictures will illustrate fine art of the nineteenth 
century. In addition, there will be Sections of 
Scottish History and of Archeology and Sculpture, 
as well as a Section of Ornamental Art. All these 
will be housed in the permanent art galleries and 
museums of the city, now approaching completion. 
which will form one of the groups of the Exhibition 
buildings. It is scarcely necessary to add that the 
work of constructing the Exhibition buildings is 
being vigorously prosecuted. The guarantee fund 
now exceeds 460,000/., and it is still being added to. 





VICKERS’ SHIPS AND VICKERS’ 
GUNS 


THE interesting feature of the launch on Tuesday 
of H.M.S. Vengeance (see page 88 ante) from the 
Naval Construction Works at Barrow-in-Furness of 
Messrs. Vickers, Son, and Maxim, Limited, was 
not so much the floating of the ship, but rather the 
declaration made as to the industrial position and 
scientitic progress of the company. It is true the 
Vengeance is the first battleship launched by the 
company, but their long list of successes in cruisers 
made the building and launching of a battleship a 
comparatively simple matter. The launching weight 
was about 8000 tons, considerably more than that of 
cruisers, although the Powerful exceeded 7000 tons. 
The Vengeance, however, was much shorter, and 
the load was thus more concentrated, so that ways 
of much greater breadth—6 ft. 3 in.—were adopted ; 
otherwise the arrangement was practically the 
same as was so fully described and illustrated in 
connection with the launch of H.M.S. Niobe.* 
Mrs. Albert Vickers launched and named the 
ship, and the progress of the vessel down the ways 








will be a very representative one, Already the 


* See ENGINEERING, vol. lxiii., page 309 


was steady and in most satisfactory time. But, as 
we have said, interest is to be attached more to the 
speeches made. Opportunity was taken by Lord 
Muncaster, who proposed success to the company, 
and by Mr. Douglas Vickers, who replied, to refer 
to the recent performances of the Barrow-built 
ship, and satisfaction was naturally claimed at the 
declaration of the First Lord of the Admiralty in 
regard to the Powerful, Juno, and Niobe. The 
first-named will soon return after two years’ service 
on the China station, during which she has given 
satisfaction, and has steamed for 24 hours at 20 
knots, and at 214 knots during the last two hours, 
a performance never before reached by a warship. 
The Niobe and Amphitrite have been conspicuous 
for coal economy, the latter establishing a record 
for her three Government trials. Her great weight, 
11,000 tons, was propelled at nearly 21 knots for 
the consumption of half-a-ton of coal per mile 
steamed. 

Lieutenant Dawson, the Ordnance Director, gave 
important details as to the gunnery work of the 
company. He said they had in hand at Barrow 
orders for the hydraulic mountings and machinery 
for three battleships and five first-class cruisers. 
Tn addition to this they had received the order for 
the armour of a first-class battleship for the Turkish 
navy. The ship launched that day would receive 
all her guns, mountings, and armaments from the 
firm who built her. Their new 12-in. gun had ex- 
ceeded the Admiralty requirements by attaining a 
velocity of 2612 foot-seconds, and they were now 
building 19 guns of this calibre, over 100 of 6-in. 
quick-firers, and many of less size. They were 
completing for trial by the British Government an 
entirely new gun of 7}-in. calibre, which would 
correspond with a French naval gun in size, but 
would greatly excel it in energy and penetrative 
power. They had a large number of quick-firers on 
order for military use. Indeed, he pointed out 
that they were making ordnance for every Power 
in Europe, while the United States, like Great 
Britain, had adopted their Vickers’ 6-in. quick- 
firer as a service weapon. As to gun mountings, 
they had made great additions to the Bamow 
engine works. These mountings would enable the 
gun to be loaded at any angle of training or eleva- 
tion, and he pointed to the value of this in warfare 
—effective aim being once established, such a quick 
succession of shots could be made as would deter- 
mine the issue. Time in such case was the prin- 
cipal element. They expected to fire each gun 
within a minute. 

Objection had been taken at the Institution of 
Naval Architects (in Sir Andrew Noble’s paper) 
to the all-round loading position, on the ground 
that the gun in any case had to be washed, and 
this might necessitate the weapon being brought 
to a given angle; but Lieutenant Dawson re- 
marked that no more water was needed than 
the amount used for watering a rose tree, and 
that a Mississippi was certainly not required. He 
stated further that Mr. Maxim had succeeded in 
arranging successfully a gas check, and in the 
Vickers’ guns of the future the erosion would be 
so reduced as to double the life of the gun. Re- 
ference was also made to the Maxim gun and its 
success. Lately, the gallant lieutenant said 
they had been hearing much of the Colt gun; 
but Mr. Maxim had invented the arrange- 
ment long ago, and had continuously applied 
himself to its perfection, with the result that an 
automatic gun of the type by Messrs. Vickers, Son, 
and Maxim, Limited, was shortly to be tried by 
the War Department. The company, too, are 
arranging for projectile production at Barrow. All 
this and more that might be reproduced here shows 
that the company are advancing in importance from 
the imperial standpoint, while industrially their 
status was suggested by Mr. Douglas Vickers, who 
stated that they employed in England 14,000 men, 
which meant that 40,000 persons were directly de- 
pendent on them, and that their annual wages bill 
was a million sterling. The responsibilities of such 
a position were recognised by the directors. They 
are, indeed, great, but fortunately the company 
have great resources in plant, in skill, and in ex- 
perience with which to meet them. The establish- 
ments in Sheffield, in Barrow, and at Erith, are 
each very large, and in the aggregate they form an 
immense manufacturing plant from which every need 
of a battleship can be easily and adequately sup- 
plied, without calling in the aid of other contractors, 
and without transferring any part of the respons!- 





bility to other firms. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


TE annual summer meeting of the Institution 
of Mechanical Engineers is being held this week 
at Plymouth, under the presidency of Sir William 
H. White, the president of the Institution. The 
meeting commenced on Tuesday, July 25, and will 
be brought to a conclusion to-day (Friday). 

On members assembling in the Guildhall, Ply- 
mouth, on Tuesday morning last, they were wel- 
comed by the Mayor of Plymouth, Alderman John 
Pethick, the Mayor of Devonport, Mr. William 
Hornbrook, and by the Chairman of the East 
Stonehouse Urban District Council, Mr. John E. 
Bone. The Mayor of Plymouth, in a brief 
speech, referred to the fact that the members 
would not only find a warm welcome, but there 
were important engineering works and great natural 
beauties, a combination which should make the 
meeting particularly successful. The Mayor of 
Devonport, in his speech, spoke in eulogistic terms 
of Sir William White, and said his career should 
afford an encouragement to any boy who might be 
ambitious to climb to a position of distinction. 
Mr. Bone also referred in warm terms to the suc- 
cessful career of the president. Sir William White 
having briefly returned thanks, the ordinary busi- 
ness of the meeting was proceeded with. 


ATMOSPHERIC RAILWAYS. 


The first paper was by Sir Frederick Bramwell, 
and was entitled ‘‘The South Devon Atmospheric 
Railway, preceded by certain Remarks on the 
Transmission of Energy by a partially rarefied 
Atmosphere.” This paper, which was of great his- 
torical interest, we shall print in full shortly to- 
gether with the illustrations, 

After a hearty vote of thanks had been accorded 
to Sir Frederick Bramwell for his paper, the dis- 
cussion was opened by Mr. Vaughan Pendred, who 
gave an interesting account of his personal recollec- 
tions of the Kingstown and Dalkey line, to which 
reference had been made by the author in his 
paper. Mr. Pendred said that in 1852 he was 
living at Dalkey, and took a great interest as a lad 
in the line, which was worked on the atmospheric 
system. The author, in his paper, when describ- 
ing the South Devon line, had stated that there 
was a continuous cast-iron tube placed on the 
sleepers between the rails, and this tube had a 
valve-covered slit along the whole of the top. In 
order to protect it, there was a continuous metal 
lid, but in the Dalkey and Kingtown line there 
was no metal plate to the valve-box. In order 
to make the valve as airtight as possible, a seating 
of beeswax and tallow was described by the author 
as being provided in the case of the South Devon 
line ; but this again, Mr. Pendred said, was not 
used on the Kingstown and Dalkey line. There 
was considerable condensation of moisture in the 
pipe, and in consequence, the leather strap was 
always wet, this appearing to keep it flexible, so 
that the valve never failed. The line was 1} miles 
long, and the gradient was about 1 in 190, all 
in one direction, the trains being hauled up by 
the atmospheric system and run down by gravity. 
The trains were run at intervals of half an hour ; 
the motive power consisted of vertical condensing 
engines, supplied with steam by two Cornish 
boilers. Five minutes before the train was timed 
to start, the engines were put in operation, it taking 
about that period to exhaust the tube. There 
were three men in the station; one doing the 
stoking, an artificer who attended to the engine, 
and a chief engineer who looked on. The 
time taken on the journey varied between two 
minutes and five minutes; but he had known 
the running at times to attain the rate of eighty 
miles an hour, the travelling being delightfully 
easy. The gauge of the line was 4 ft. 84 in., 
not the present Irish gauge of 5 ft. 3 in. The 
engines were beam engines with parallel motion, 
the stroke 5 ft., and the blowing cylinder was 
about 3 ft. in diameter. If four coaches were 
used there was a considerable difficulty in moving 
the train if heavily loaded, and he had known 
occasions when the passengers stopping short of 
the station had turned out on the embankment 
and pushed the train up to the platform. 
There had, however, so far as he knew, never 
been a breakdown, and no one was ever killed. 
He thought the vacuum in the tube averaged 
about 16 in. The valve always leaked a little, 
so that when the pumping engines were started 








a slight hissing noise could be heard, and this 
hissing could be traced extending from the engine 
end of the line to the other, showing that quite 
an appreciable time was required to produce 
the vacuum throughout the whole length of the 
tube. There were several sharp curves on the 
line. Ordinary screw brakes were used, and once 
or twice when these failed, the train went through 
the station, but that could not be described as an 
accident as no one was injured. 

Mr. Henry Lea asked if the tubes were bored, 
if not he would like to know how they were smooth 
enough to let the piston run easily through. 

Sir Frederick Bramwell in his paper had also 
referred to many instances in which atmospheric 
pressure had been used for purposes of motive 
power. Mr. H. Davey in referring to this subject, 
said it might be interesting to state that in 1830 
Boulton and Watt drove severa] of their large 
machines from a central station by means of air 
pressure, the installation being designed by 
Murdoch. 

Sir Frederick Bramwell, in replying to the dis- 
cussion, said the tubes used were not bored, and 
this was hardly necessary, as the pistons were 
packed by means of a cup leather. It should be 
noted by those who might be desirous of investigat- 
ing this matter, that the patents of Clegg and 
Samuda would not be found tabulated under 
‘* Railways,” but under ‘‘ Valves.” This was, 
doubtless, because in regard to the pneumatic tube 
they had been anticipated by Medhurst, and they, 
therefore, confined their claim to the sealing of the 
valve. In 1810, however, Medhurst had proposed 
‘* a tube with a water seal.” Although the scheme 
of pneumatic transmission of power had proved a 
failure, he thought the directors had shown wisdom 
in trying it. 
persons who had only limited information, by 
the light of the fuller knowledge that experience 
may have brought. Brunel had persuaded himself, 
and a Committee of the House of Commons, as to 
the value of the pneumatic system, and had stated 
that it would be possible to shift as much traftic 
with a single line on that system as could be done 
with a double line on the ordinary system of rail- 
ways. The directors of the South Devon line took 
the best professional advice of the day, and acted 
upon it. They could not have been expected to 
foresee the difficulties that were to be encountered, 
but there was no doubt that had the system been a 
success the advantages that would have been gained 
by this means of travel in regard to comfort would 
have been very great indeed. 


Tae Launcu or A Batt LEsHIP. 


A paper by Mr. H. R. Champness, Chief Con- 
structor to Her Majesty’s Dockyard, Devonport, 
was next read by the author. This paper, which 
we print in full in our present issue, was an inte- 
resting and valuable contribution to the Transac- 
tions of the Institution, it being, as Sir William 
White subsequently pointed out, the only detailed 
and authentic description of the launching of a 
modern battleship and of the appliances used for 
the purpose. Sir William White also pointed out 
that the paper would possess special interest to 
members present, as they would see that afternoon 
H.M.S. Bulwark, which had been only four months 
on the slip, and they would be able to judge if good 
work had been done during that period. As a 
matter of fact, over 4000 tons of materials had 
been built into the vessel in that time. It will be 
remembered that H.M.S. Ocean, launched a short 
time ago, was the first modern battleship built at 
Devonport, the preceding battleship being a wooden 
vessel, also named the Ocean, and launched as long 
ago as 1863. The launching weight of the present 
ship was 7110 tons, the nearest ng to this at 
Devonport being a steel cruiser whose displacement 
was 2830 tons. A few years since the opinion was 
seriously expressed that battleships could not be 
built at Devonport, and the author was naturally 
able to refer with some pride to the fact that, during 
the last twelve months, three such ships had been 
upon the blocks, two of those vessels being now 
afloat, while the third was well advanced for launch- 
ing, and a fourth would soon be laid down. It is 
interesting to note, as is stated by the author, that 
though the launching weight mentioned has been 
exceeded in vessels constructed in the Royal Dock- 
yards, and has been far eclipsed by the White Star 
ship Uceanic, the launching weight of which was 
11,000 tons, yet the mean pressure per square foot 
of the cradle was only 2,35 tons with the Oceanic, 





It did not do to judge the actions of. 





as compared with 2.5 tons of the Ocean. Mr. 
Champness, however, stated very aptly that those 
most closely responsible for ship launching have 
little desire to create records in regard to the 
weight of material sent off the slips, and so far as 
the Chief Constructors of the Naval Dockyards 
are concerned, the builders of the Oceanic 
are, he remarked, welcome to their pre-eminence. 
Discussion on this paper was opened by a few 
remarks from Mr. Thornycroft, who said the 
thanks of the Institution were due to the author in 
an especial degree. He had described the launch- 
ing of a ship so well that probably a good many 
of those present would think they might almost do 
the thing themselves. There were, however, a 
good many critical points to be observed in the 
operation, and a small mistake might upset one’s 
calculations just when there would be no time to 
remedy the evil. 

Mr. Crocker, who spoke next, referred tc the 
effect on launching velocities of giving camber to 
the ways. The paper would be read by the stu- 
dents of Naval Construction at the Royal Naval 
Engineering College, and he thought it would be 
well that they should thoroughly appreciate this 
part of the paper. 

Professor Scott, of New Zealand, was struck 
with the great care exercised in shipyards in the 
construction of the ship, but it appeared to him 
that the arrangements for launching the ship when 
built were of a somewhat elementary nature. We 
were proceeding in the same way as our forefathers 
did many years ago. He was not acquainted with 
the matter technically, and asked simply for infor- 
mation. Would it not, however, be preferable to 
prepare permanent ways with substantial founda- 
tions for the purpose of building and launching the 
ship? and why not have more permanent cradles 
and launch the ship on them ? 

Sir William White said it was a striking thing 
that in the annals of the Institution there should 
be no modern record of such an important engineer- 
ing operation as transferring a big ship from the 
land to the water. The contribution of Mr. Champ- 
ness afforded the most detailed and-complete de- 
scription of the operation with which he was 
acquainted. He thought, perhaps, he could reply 
to the suggestion of Professor Scott. While it was 
true that in many respects shipbuilders were con- 
servative, still they were always open to consider 
any suggestions that might be made with a view 
to improving their work. Attempts have been made 
from time to time to introduce novel means of 
launching ships, one of these was notorious—that of 
the Great Eastern. An engineer of the highest emin- 
ence had undertaken to introduce novel features in 
the launch ; he had not succeeded and the fact was 
suggestive. The problem here to be solved was 
not an easy one. They had to lower a weight of 
over 7000 tons a distance, the vertical component 
of which was 20 ft. to 25 ft., the time occupied 
being a few seconds. It would be a very big 
thing. indeed to design launching apparatus ap- 
plicable to a variety of ships. It might be 
that those not accustomed to this description 
of work would think the arrangements made to 
be of a temporary nature, but this was not really 
the case. There was no place where it was more 
difficult to launch ships than the Clyde, and if 
there was a possibility of increasing the efficiency 
of the methods generally followed, it would readily 
be adopted there. His own opinion of the matter 
was that it was better to adhere to the ancient 
methods, which had been tested and found good 
for this critical operation. There were certain simple 
precautions on which success depended, and if 
these were observed, the operations would be satis- 
factory. It had once been his lot to spend an hour 
and a half under the bottom of a large battleship 
which was moving at the rate of 4 in. each minute 
on the ways, and could not be stopped. The tide 
was running all the time, the ebb making fast. It 
was found afterwards that the failure, or partial 
failure—for the ship, after all, was successfully 
floated— was due to the well-intentioned at- 
tempt of someone to improve the methods of 
lubrication. What should have been oil became 
soap. On another occasion a certain clerical 
authority, also with a well-intentioned effort 
towards economy, bought some cheap tallow, 
which was to be used for the purpose of greasing the 
ways. The professional officers, however, thought 
this was not a favourable field in which to exercise 
aspirations towards economy, and they therefore 
made certain experiments of a practical nature 
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which very conclusively proved the correctness of 
their views, so the cheap tallow was not used. In 
the matter of launching ships naval architects 
rested on experience. They knew in this way 
what weights can be safely taken, what lubricants 
can be used under various temperatures, ard all 
other essential parts which were known through 
the accumulated experience of many generations ; 
and he thought he would be a bold man who would 
cut himself adrift from this knowledge. 

Mr. Champness, in replying to the discussion, 
thanked the meeting very cordially for the manner 
in which his paper had been received. It was, he 
said, a meeting like this which rewarded a naval 
architect for his work, and made him feel gratifica- 
tion at being engaged in such operations. Pro- 
fessor Scott appeared to think that launching 
methods could be improved. It might be stated, 
however, that the groundways now used were per- 
manent, and were not relaid unless there was a 
very great difference in the width of the ship as 
compared to the beam of those which had preceded 
it. They allowed a spread of the ways of approxi- 
mately one-third of the beam of the ship. 

Sir William White, in proposing a vote of 
thanks to the author, said that the launching of a 
ship was a period of great anxiety. He very well 
remembered at the launch of the Victoria he had 
stood by Lord Armstrong, and he had never seen 
him more anxious than he was then. Lord Arm- 
strong had said he was never present at the launch 
of a heavy ship without being struck by the magni- 
tude of the operation, and he (Sir William White) 
himself had not found the experience of many years 
destroy Lis wonder at seeing so vast a static mass 
at once endued with motion. 


CoRNWALL VIADUCTS. 

Mr. T. H. Gibbons, Divisional Engineer of 
the Great Western Railway, next read a paper, 
entitled ‘‘ Railway Viaducts in Cornwall, Old 
and New.” This paper, which described fully a 
most interesting series of reconstructions of early 
viaducts, we shall print in extenso, together with the 
illustrations, at a future date. There was practi- 
cally no discussion on this paper, and after it had 
been read the meeting adjourned until the follow- 
ing day. 

Devonport DockyArpD. 

After the meeting in the Guildhall, members 
proceeded to the pier which stretches out into Ply- 
mouth Sound in front of the Hoe, where luncheon 
was served in the pavilion on the head of the pier. 
After this members embarked on a steamer and pro- 
ceeded to the Royal Dockyard at Devonport, which 
was inspected. ‘*Plymouth Dockyard” as it was ori- 
ginally called, the name being changed in 1824, was 
founded by William III. in 1688, a small inlet be- 
coming the first basin and its upper end being 
made into its first dock. The first section of the 
works was finished in 1693, and extended from the 
present jetty, at the north corner, to the existing 
camber, being enclosed by a wall on the north and 
east sides. The area then enclosed for the purpose 
of the yard was not more than 35 acres. This was 
found to be too small, and in 1727 a dock at the 
north end of the yard was made, while further ex- 
tensions were made in 1798. At the present time 
the area of the yard, and of Keyham Factory adja- 
cent to it, is about 143 acres, and it is all closely 
covered with shops, rope walks, smithies, stores, 
docks, and building slips. An extension of Key- 
ham Yard is now in progress and forms a great engi- 
neering work. When this is completed there will 
be an almost continuous line of Government work 
for a distance of three miles, commencing with the 
building sheds and terminating with the ordnance 
dépét at Bull Point. The ropery at Devonport 
manufactures about half the hempen ropes used in 
the Navy, the only other Government establish- 
ment of the kind being at Chatham. Two of the 
building slips are still covered with roofs, the 
larger one measuring over 6000 square yards. One 
of the *“‘sheds” was recently converted into an 
open slip for the construction of the first armour- 
clad ship built at Devonport. The number of 
workmen engaged in Devonport Dockyard is 7400. 

At Devonport the members were able to inspect 
H.M.S. Bulwark, which had been referred to by 
Sir William White in his remarks on Mr. Champ- 
ness’ paper. Although that vessel has only been 
under construction about four months, some 4400 
tons of material have already been built into her, 
a result of which all connected with the work 





may well be proud, and which certainly reflects the 
— credit on the resources of the Devonport 

ard. 
Devonport Dockyard and the modern steam yard 
and factory at Keyham, and the gun wharf, are con- 
nected by a tunnel over half a mile in length. The 
Keyham works were commenced in 1844 and opened 
in 1853 ; they occupy over 72 acres of land com- 
prising three spacious basins and two other basins ; 
most of these are constantly in use. In the fac- 
tory are machine-shops, stores, training shop for 
engineer students, smithies, erecting-shops and 
turnery, iron and brass foundries, pattern and mill- 
wrights’ shops, plate flanging works, &. The 
Queen’s Dock is the largest, being 418 ft. in 
length. The extension at Keyham, to which we 
have already made reference, was decided on by 
the Admiralty in 1895, and in the following: year, 
Sir John Jackson, one of the contractors for the 
Manchester Ship Canal, had undertaken the work 
and commenced operations. The extension in- 
cludes 100 acres beyond the termination of Keyham 
Yard and Royal Naval Engineering College. The 
contract provides for a large tidal basin with an 
area of 354 acres. It will be 1550 ft, long, 1000 ft. 
wide, and 55 ft. deep. Communication will be made 
with the Hamoaze by a caisson. There will also be 
three graving docks and a capacious entrance dock. 
The contract for the works amounts to 3,175,0001/., 
and the extension will occupyabout six or seven years 
from the present time in its completion. The port 
of Plymouth will then be provided with the fol- 
lowing dock and basin accommodation : Devonport 
will have four docks and one basin; Keyham, 
three docks and two basins ; and Keyham Exten- 
sion, three docks and two basins. A description 
of the mechanical appliances used in the construc- 
tion of the extension works is given in Mr. 
Whately Eliot’s paper read on Wednesday last, the 
second day of the meeting, (see page 127.) 

The Admiral-Superintendent is Rear-Admiral 
Thomas 8. Jackson, who succeeded Rear-Admiral 
Henry J. Carr, early in the present month. 


PRESENTATION OF THE FREEDOM OF DEVONPORT 
to Str WiLu14mM WHITE. 


A somewhat unusual proceeding at a meeting 
of the Institution, was the presentation of the 
freedom of the Borough of Devonport to Sir 
William White on the afternoon of the first day 
of the meeting, Tuesday, July 26. The Director 
of Naval Construction is a native of the borough. 
The ceremony was performed in the Public 
Hall, a large number of members of the In- 
stitution attending. Alderman Joseph May, 
J.P., and John William Ryder, J.P., were also 
presented with the freedom at the same time. The 
Town Clerk read the resolution of the Town Council, 
the Mayor, and William Hornbrook, engineer, made 
a speech, in which he referred to the successful 
career of the recipient. On the certificate of freedom 
were delineated H.M.S. St. George, which was said 
to be the first battleship with which Sir William 
White was associated, and H.M.S. Ocean, one of 
the most recent men-of-war he has designed. 

Sir William White in acknowledging the presen- 
tation said he was ready to face criticism of his 
work. That was one of the privileges of office, a 
privilege which he had enjoyed to the fullest 
extent. It was not easy for him to say how much 
he felt the great honour done to him in making 
him the first freeman of the town of Devonport. 
He could honestly claim that he had tried to do 
his duty in the position that had fallen to his lot, 
and which involved large responsibilities. He 
found, in talking with his friends, that there was 
an ideal individual, called a Director of Naval 
Construction, or Assistant Controller to the Navy, 
who dwelt in cloistered seclusion and out of his 
inner consciousness evolved designs for new ships. 
He did not know that man. He certainly did not 
exist in this country, and the man who designed 
ships could be no recluse. The proceedings ter- 
minated with a vote of thanks to the Mayor. 


THe DINNER. 


The usual dinner was held on the evening of 
the first day of the meeting under the chairman- 
ship of the President, when a large number of 
guests attended. 

The second sitting of the Plymouth Meeting of 
the Institution of Mechanical Engineers was held 
in the Guildhall on Wednesday, July 26, Sir 
William White again occupying the chair. 


MECHANICAL APPLIANCES IN DocKYARD 
CONSTRUCTION. 


The first paper taken was a contribution by Mr. 
Whately Eliot, and was entitled ‘‘ Mechanical Ap- 
— Employed in the Construction of the Key- 

am Dockyard Extension Works.” This paper we 
print in full on page 127, together with the illustra- 
tions. The author described the different materials 
dealt with in the excavation, these consisting of 
made ground, mud, and rock. Amongst the novel 
and interesting appliances employed were certain 
scoops used for removing mud. The arrangement 
of these will be easily understood by reference to 
the author’s paper in the present issue. It 
may be said briefly that these scoops are hauled 
across the soft mud by means of wire ropes and 
chains. The chains are attached to the front 
and back of the scoop, and are adjustable so that 
the cutting edge, which scrapes up the mud and 
transfers it to the scoop, can be tilted forward to 
the required degree. When the scoop is filled, a 
catch is knocked out and the scoop then takes a 
position to be hauled over the surface of the mud 
up an incline, so that the contents can be shot into 
a barge beneath. 

After a vote of thanks had been accorded to the 
author, the discussion on this paper was opened by 
Mr. Mansergh, who said that nothing could have 
been better carried out than the work at Key- 
am. So far as he could see the most novel part 
of the plant was the mud scoop to which we 
have made reference. He had not worked in 
mud for some years, and was now engaged on 
very hard rock. .He thought the scoops would 
be difficult to guide. It would be interesting 
to know what the cost of moving material 
with them would be. It was stated that electric 
light was used for illuminating purposes, but 
he did not see any mention of the lucigen light. 
Are lamps were objectionable as they threw very 
black shadows, and accidents were likely to occur 
from that cause, as men would be likely to fall down 
trenches and pits. 

In reply, the author said considerable difficulty 
had been experienced in guiding the scoops. If 
they formed a shallow groove they were not easily 
got out of it. As to the lucigen light, he had 
mentioned that they used forty Wells lights, these 
being a modification of the lucigen ; they were found 
most useful. 


THe MacuInery or H.M.SS. ‘‘ Proserpine” AND 
‘* PsycHE” AND THE KEYHAM STUDENTS. 


The next paper taken was by Mr. Robert 
Mayston, R.N., chief engineer to Her Majesty’s 
Dockyard, Devonport, the title being ‘‘ The Machi- 
nery of H.M.SS. Proserpine and Psyche, as illus- 
trative of the Work done at Keyham, particularly 
with Reference to the Practical Training of Engi- 
neer Students.” We shall print this paper in full, 
with the illustrations, at a future date. As its 
title indicated, it is of a dual nature, the first part 
giving details of the ships mentioned, which are 
third-class cruisers of a numerous class. The en- 
gines and boilers of both these vessels were manu- 
factured at Keyham, but the Proserpine had her 
machinery fitted on board at Sheerness. The 
Psyche, however, was completed at Keyham. The 
vessels are, of course, twin-screw, with triple- 
expansion engines, having cylinders 20} in., 
33 in., and 54in. in diameter, the stroke being 
2 ft. 3in. They are designed to develop, for 
each ship, 7000 indicated horse-power with forced 
draught, the steam pressure being 250 1b. per 
square inch at the engines. The arrangement 
of the engines was described in the paper, but 
the most novel feature was the boilers. These 
are Thornycroft water-tube boilers, of the type 
known, we believe, as the ‘‘Daring” boiler, from 
having first been placed in the torpedo - boat 
destroyer of that name. They are capable of 
being worked at 300 Ib. to the square inch, the 
total area of firegrate is 350.4 square feet, and 
the total surface of the generating tubes is 19,515.5 
square feet. The whole number of generating 
tubes is 8752, varying in diameter from 1} in. to 
1} in., the thickness of each tube being 0.116 in. 
There are two boiler-rooms, containing eight 
boilers. The fans for forced draught are capable 
of maintaining an air pressure of 3.7 in. of water. 
One of the boilers was tested on land for evapo- 
rative efticiency. Particulars are of interest at the 





present time, so we will give them here ; although 
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they will be repeated when we publish the paper 
in full : 


_ Area of firegrate = es ... 43.87 sq. ft. 
| Total heating surface ... nr .-- 2063.5 ,, 
. Steam pressure... ‘ as ae 300 Ib. 
t. Mean air pressure ... 3.2 in, of water 
} Fan in use = .. One in number 
fii Diameter of fan oe ay 5 ft. 6 in. 
y: Revolutions of fan per minute 544 
fk, Consumption of coal per hour 2920 Ib. 
fii. Consumption of coal per square foot 
wi Of grate surface... ave ee 66.56 ,, 
... Thickness of fire Pr pes es 6 in. 
f=: Total water evaporated per hour . 19,210 Ib. 
... Water per pound of coal from tem- 
perature of feed water an 6.58 ,, 
Equivalent evaporation from and at 
2 deg. sa pan 5 ea 8.10 ,, 
Temperature of funnel 841 deg. 


Steaming trials with the vessels were also made, 
of which details are given in the paper. 

The engineer students at Keyham have a five 
years’ course, and throughout this time they are 
under Professor Worthington for educational in- 
struction, whilst their practical training is obtained 
in the dockyard at Keyham, the work they perform 
being, as far as possible, real. They take a con- 
siderable part in the repair and manufacture of 
machinery ; in the case of the Psyche a large part 
of the practical work was entirely carried out in 
the engineer students’ fitting-shop. The Sharp- 
shooter has been set apart for the instruction of 
the fourth and fifth-year students for steaming 
under way ; she has triple-expansion engines and 
Belleville boilers. Lectures on marine engineering 
are given by officers of the chief engineer’s depart- 
ment at Keyham, and to quote the author, 
‘‘nothing is spared to make the training of the 
engineer student as complete as possible.” 

The discussion on this paper was opened by the 
President, who, in proposing a vote of thanks to 
the author, said that the council of the Institution 
had been considering what steps should be taken 
to interest naval engineers in the Institution and 
its work. As a result, communications had been 
made to naval engineers setting forth the general 
scope of the Institution, and the work it did. It 
was stated that the professional status of engineers 
of the Royal Navy would be considered by the 
council quite sufficient guarantee of their standing 
in the profession. He was very glad to add that 
though the communications had only been issued 
a few days previously, the Council was convinced 
that they made no mistake in following the step 
referred to. 

Sir Frederick Bramwell, who rose at the in- 
vitation of the President, bore testimony to the 
interesting nature of the paper, and the clear 
manner in which the author had expressed his 
views. 

Mr. J. I. Thornycroft said he was naturally 
greatly interested in the paper, as the two ships 
mentioned were fitted with the boiler which bore 
his name. Apart from that, however, the in- 
teresting details which the author had given as to 
the training of engineers would be sufficient to 
attract his attention. He was very glad to hear 
that after the boilers had been running and were 
opened up, all was found well. In regard to the 
design, he regretted that a recent improvement 
he had made in the construction of his boiler had 
not been adopted. It consisted of a wall of tubes 
which had the effect of checking the flow of the 
gases from the combustion chamber to the return 
flue, and thus prevented them from taking the 
shortest course to the funnel. This had been found 
a decided advantage, and he would be glad to give 
Mr. Mayston details of the arrangement and of 
trials that had been made. 

Sir William White here called upon Professor 
Unwin, who was exceptionally well able to speak 
on one section of the paper owing to his long ex- 
perience in engineering education. In reply to the 
request, Professor Unwin said that the education 
of engineers was a matter of great national im- 
portance. In America larger sums were being 
spent for this purpose than we devoted in England 
to it, and the advantage was being seen in the 
commercial relations with other countries. At 
Keyham, the authorities had the advantage 
of simplicity in instruction gained by a homo- 
geneous class of students, and so there was a 
chance of dealing more thoroughly with the 
subject than in any other institution. In look- 


ing through the paper he was struck with the 
large proportion of practical work that was included 
This, he concluded, was 


in the students’ course, 








because the position that was to be occupied by 
students, would be that of taking charge of 
machinery, rather than being involved in the 
invention and designing of the appliances. The 
great problem in engineering education was to 
combine the practical and theoretical sides; all 
schools now had a department where actual work 
was done, and this included a drawing-office. He 
found it far better to give up a good deal of oral 
instruction and devote the time to drawing-oftice 
work. The great thing that was needed, however, 
was some system of selection, so that those 
students could be drawn off for higher education 
who showed superior attainments and promise of 
success in the higher walks of the profession. 
Although a good deal had been done at Keyham, it 
was to be hoped that with such a numerous highly 
trained staff of students, and with such excellent 
means of experimenting, marine engine trials would 
be more fully developed in their organisation. He 
hoped that feed water would be measured, although 
this was a difficult operation with large marine en- 
gines; possibly, however, it could be done by means 
of some kind of meter. If this could be brought 
about they would be able to separate the perform- 
ances of the boiler and of the engine. 

Mr. O’Brien said that there were technical colleges 
and schools in all the larger centres of engineering 
industry, but the mistake was made in the course 
of instruction followed at them of cutting off the 
theoretical from the practical side of the work. The 
result was not a happy one, and the speaker gave 
as one example the case of a pupil who had been 
through a five years’ course at a technical college, 
and failed to get employment, although he had 
applied to a large number of engineering establish- 
ments in Manchester. He had a degree as a 
Bachelor of Engineering from his college, but it 
was objected that he was not a practical man, 
and employers said they could not take him into 
their service in order to teach him his business. 
The speaker would suggest that the colleges should 
endeavour to come to some arrangement, in order 
to get over this difficulty with the employers of 
labour. 

Mr. Champness said he was very glad to see 
Professor Unwin again, as he remembered him so 
well at the School of Naval Architecture, South 
Kensington. He would state that, in regard to the 
training of naval engineers, provision should be 
made that they should have a course in ship con- 
struction, whilst the naval architects took a course 
in engineering. That was the method followed at 
South Kensington, and it was recognised still at 
Keyham, for the engineer students studied ship 
construction, and also electrical engineering in the 
constructor’s department. 

Mr. C. L. E. Heath agreed that the theoretical 
and practical training of engineers should be com- 
bined, but he did not approve of the manner in 
which it was so often urged that this end should be 
attained. At Keyham it would be noticed the 
lectures were not given in the evening, but in the 
daytime. Evening lectures were too often attended 
by students who were too tired to keep awake, and 
were not capable of taking advantage of the instruc- 
tion given to them. He had been working at Hull 
in conjunction with Mr. Seaton, of Earle’s Ship- 
building Company, an engineer who had himself 
been trained in the Government service and well 
appreciated the advantages of the system followed. 
Mr. Seaton had allowed some of his apprentices to 
attend lectures, not in the evening when they would 
be tired with the day’s work, but during the day- 
time. This was a very liberal view to take, but 
the speaker stated he had not been able to get 
other firms to agree to the same arrangement. He 
would, however, take that opportunity of appeal- 
ing to the proprieters and managers of engineer- 
ing works to allow apprentices to get organised in- 
struction by day. The institutions, such as those 
over which Professor Unwin presided, could be 
taken advantage of only by those who could afford 
the expense of day study, If the Institution of 
Mechanical Engineers would use its influence to 
try to get it recognised that those learning engi- 
neering should get organised instruction in the day- 
time, it would be a great thing gained for the 
country. It should be done not only in one town 
but in every engineering centre. Professor Unwin 
had spoken of the good work done in the drawing 
office, and this he would support. One of his 
students had designed a cylinder for an engine 
which was to be used in their experimental work- 
shop, and yet it would appear from what a previous 





speaker had said, that students from educational 
establishments in engineering, could not obtain 
situations. 

Professor A. M. Worthington, of Keyham Engi- 
neering College, said that no institution had had so 
large an influence on the progress of naval construc- 
tion as the old dockyard schools of which Keyham 
was an outcome. Throughout the country there were 
a large number of engineers and naval architects 
holding important positions who had received 
their training in the Dockyard schools. It had 
been the policy of the Admiralty to place these 
under a Cambridge man, and for long they had 
laid stress on mathematics as a leading object of 
study. The chief change that had come about was 
the introduction of physics and mechanical subjects 
in the course of training, but still they followed on 
the old lines to a large extent of making mathematics 
a leading feature. 1n addition to the regular classes 
there were voluntary classes ; these were held in 
the evening, but he quite agreed with what had 
been said bya previous speaker, that that was not 
the best time for such work. They had previously 
changed the time of lectures from the afternoon to 
the morning, and that was good. The selection’ of 
subjects for instruction depended on the nature of 
the work that was proposed to be undertaken. 
They had largely confined their efforts to getting in 
a good foundation in mathematics, and they gave 
more time to pure mathematics than the technical 
colleges ; the result might be questioned, but it had 
stood the test of long trial. It had been asked 
whether further instruction of a higher nature was 
given to the students. In some cases this was 
done. Every year 15 or 20 were selected and 
sent for another year to Greenwich, and then 
one or two more were further allowed a three 
years’ additional course. It was to these picked 
men that the prizes of the Services chiefly fell, 
they being mainly trained for staff work. As had 
been said, most of the Keyham students were 
trained for the sea, only a few being required for 
other duties, and these, having more difficult func- 
tions to perform, received a longer training. This 
higher education included much pure mathematics, 
and even what was given to physics and mechanics 
was looked on by some of those in authority with 
jealousy. The lines followed differed from those 
generally taken up by technical colleges, but they 
were the result of long experience, and the Lords 
of the Admiralty would not lightly change. 

Professor Scott, of New Zealand, said that where 
he came from the seas were very stormy. During 
the past seventeen years he had often been a guest 
on board Her Majesty’s ships, and he was glad to 
take the opportunity of saying that though he had 
seen a great deal of rough weather, in no single 
instance had he known trouble to arise in the 
engine-room ;‘and, moreover, he had never heard 
complaints of the working of the machinery, even in 
after-dinner conversation. The flagship on the 
station had passed through three commissions 
without returning to England, and it was notable 
that during the last commission she made a record 
run. It was often said in newspapers and else- 
where that vessels in Her Majesty’s Navy were 
more liable to break down than mercantile steamers. 
He had travelled much on ocean liners, and had 
known stoppages to occur through machinery 
troubles, though these were never reported in 
newspapers. He was glad of this opportunity of 
bearing testimony to the excellent character of the 
work done in Her Majesty’s ships. 

Mr. Bryan Donkin said he would be glad to 
have more details of the water evaporated by the 
Thornycroft boilers and also the heating value of 
the coal. 

Mr. Arthur T, Walker said that the education 
at Keyham was excellent. He would like to com- 
ment on what one speaker had said as to the 
difficulty of a young man getting employment. 
He himself had had some considerable experience 
as a works manager, and had also seen something 
of the methods followed on: the Continent. He 
had followed his father, who had had a career of 55 
years in the management of an engineering estab- 
lishment. His father had said that he would 
never have a premium apprentice, and, moreover, 
would not have in his works anyone who could 
not earn his living by his work. They had con- 
tinued on that principle. If a bright boy 
came to them, he would get employment, and 
if he turned out well, they would be only too 

lad if he stopped, but he would have to work. 
f such a boy possessed a degree in science, he 
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oe on it as an advantage, but still he had to 
work, 

Mr. Davidson asked if Mr. Mayston could give 
the diameter of the fans used on the ships men- 
tioned and the volume of air discharged. 

Mr. Jenner G. Marshall said that most of the 
speakers had taken the scientific aspect of the 
question of education, but there was one of equal 
importance, that was the subject of organisation of 
work, A young man might have a practical and 
theoretical mechanical training, but he would be 
deficient if he had not the power of organisation. 
He could not say how such instruction should be 
given, but he would suggest it wasa matter worthy 
of every consideration. He had lately been in the 
machine-tool works of Messrs. Brown and Sharp, 
in the United States; there he learned they had 
about 100 pupils, and these had the entire attention 
of one man, who is set apart for their individual 
instruction in the shops, and who also gave lectures 
to them. 

Mr. H. J. Spooner would be glad of information 
as to the method of procedure followed in admitting 
students to the Royal Naval Engineering College 
from outside colleges. He agreed that the chief 
problem in engineering education was to balance 
theory and practice, but the author had not ex- 
pressed himself very clearly in this respect. He 
quite understood that the work at Keyham was 
supported by theoretical training, but to what 
extent he could not gather, and would like to see 
a timetable of the theoretical work. So far as he 
could judge from the paper, it would appear that 
students might only attend one lecture a month on 
marine engineering. He would ask if this were so, 
and what was the continuity of study? Professor 
Worthington had dwelt on the value of pure 
mathematics, but it would appear that there were 
only 11 hours of theoretical work per week, and 
he would ask how much of this was devoted to pure 
mathematics. In regard to the after career of 
engineering students, he would bear out what Mr. 
Arthur Walker had said ; a large number of students 
= through his hands at the Polytechnic of 

ondon, where they aimed at giving instruction 
which would be useful in life, either in the drawing- 
office or inthe works. His experience was that his 
students had no difficulty in getting employment. 
Some of them went to works first, and then came 
back for instruction, after which they would go up 
to Greenwich. 

Mr. Graham Harris said in considering this ques- 
tion of obtaining employment, it was well for 
young men to remember that there were a good 
many more jobs at 2l. to 3l. per week than at two 
to three thousand a year. The education wanted 
for different positions in life could not always be 
the same, and he thought the training at Keyham 
was an example of just what training should be. 
The question of whether a little more or a little 
less mathematics should be included in an educa- 
tional course for engineers should not be discussed 
at the meeting. He thought that already there 
was too full a programme for members to get 
through. 

Sir William White said that he must close the 
discussion as time was getting on, but anyone 
wishing to add to it might contribute his views 
in writing. He had heard Mr. Harris’ pathetic 
appeal as to the redundancy of the programme, 
and sympathised with him. He thought, how- 
ever, that there would be more danger if there 
were too little to do than if there were too 
much. For fifty years the Admiralty had had 
an organised scheme of technical education ; that 
was a point worth making, but he did not 
intend to enlarge on it at the present time, 
as he had given his views on the subject in 
an address to the Institution of Junior Engi- 
neers a few months ago, and therefore would 
not repeat them at length. There were not 
many, perhaps, who had had a wider experience 
than he, as a student, as a professor, and as one 
who had seen the practical result of technical educa- 
tion in the work brought to his hand. There was 
one point he wished to impress on the meeting ; it 
was that workshop experience should be gained 
early, when impressions were most easily taken, 
and there was a readiness to face rough work which 
might wear off with time. He had seen this both 
at home and abroad, and stood convinced of the 
disadvantage of putting off actual work to a more 
advanced age. It must be remembered that no 
system of education was suitable to all conditions, 
but the Admiralty could claim that they had, by 


their wise foresight, benefited the two great indus- 
tries of this country, of naval architecture and 
marine engineering, to a greater extent than 
could be easily understood. Throughout the land 
there were many men in leading positions, not 
only in the service of the Government, but in 
private yards and engineering shops who had re- 
ceived their education in the Admiralty service. 

Mr. Mayston said it would be hardly possible to 
reply to the whole discussion at present. Professor 
Unwin had spoken of higher training, but this he 
had purposely left out of his paper, as his sub- 
ject was on education at Keyham. Professor 
Worthington, however, had answered the ques- 
tion, telling how a certain number of the students 
were selected. In to other questions 
asked, he had not intended to deal minutely 
with the machinery of the ships referred to, but 
he might say that the Admiralty were making 
experiments, and the water evaporated by boilers 
would be measured. Results obtained on trials 
already completed had been published in Enain- 
EERING and The Engineer. e had been asked 
about drawing-office work. It was stated in his 
paper that during the fifth year’s training, two 
months were appropriated for obtaining some 
acquaintance with the elementary principles of 
ship construction and the fittings of ships, whilst 
the remaining five months are spent in the drawing- 
office learning engine drawing and design, the 
latter part of the time being occupied in the pre- 
paration of a drawing from the student’s own 
sketches. This drawing is required to be done to 
enable him to pass into the Navy. He would also 
add that the Admiralty had appointed an engineer- 
ing officer of long standing, who, under the chief 
engineer of the yard, looked after the work of the 
students exclusively. 


PrymoutH WatER Works. 


A short paper by Mr. Edward Sandeman, 
Borough Water Engineer, Plymouth, entitled 
‘* Outlet Valves at the Burrator Reservoir of the 
Plymouth Water Works,” was next read. This we 
shall print in full shortly. The Plymouth Water 
Works have not only an engineering, but an his- 
torical interest, being of a very ancient origin. In 
the year 1585 the Corporation obtained an Act of 
Parliament for the construction of certain works 
for the storage and supply of water, and in 1591 
the works were carried out by Sir Francis Drake, 
and were the means of supplying Plymouth for 300 
years. The object of the paper was chiefly to de- 
scribe the manner in which the outlet pipes are 
controlled.* 

The discussion on this paper was opened by Mr. 
Mansergh, who said he had not seen the valves 
described by the author, but he believed they 
acted exceedingly well. He had been asked some 
years ago by the Corporation to advise them on 
this matter of water supply, and it was a great 
pleasure to him to be connected, at the finish, with 
what the great Admiral Drake had commenced 
300 years before. Drake had constructed a low 
weir and an open channel, but that became inad- 
missible as time went on, and it was found that 
the stream might be covered with snow in winter. 
This had occurred on Dartmoor, and the military 
had been called out to clear the channel, as, other- 
wise, the town would have been deprived of water. 
Gradually the conduits were replaced by a pipe 
which extended from Plymouth to Dartmoor. The 
watershed of Dartmoor was extremely prolific, and 
even in dry weather the supply did not fail, the 
lowest record of the area supplying the Burrator 
reservoir being 3,000,000 gallons per day. In Bir- 
mingham they had a watershed nine times as 
great; the supply of water had been reduced in dry 
weather to 4} million gallons a day. The curious 
shape of the reservoir had been commented upon. 
It was due to the fact that when the water level was 
raised, it would have overflowed into a depression if a 
subsidiary dam had not been erected at Sheepstor. 
That dam was of earth with a concrete tongue 
105 ft. deep. It had to be carried down so 
far to stop the water flowing beneath it. A geolo- 
gical section was shown on the wall of the theatre, 
and it would be seen, the speaker said, in what an 
extraordinary way fissures had been formed. Some 
opened out 2 ft. or 3 ft. wide, and were very deep, 
being filled with the components of granite from 
which the cementing medium appeared to have 
been dissolved. These obstacles were very difficult 


* A detailed account of the new works will be found 
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to deal with. On one side they had the fear of the 
Corporation in the spending of money; on the 
other they had the fear of not surmounting the 
difticulties set before them by Nature, but they had 
gone down to the solid rock. It was worthy of 
notice what a beautiful appearance the materials 
taken out had. They were of the brightest and 
most varied colours, and it would be interesting to 
study the geological changes that must have taken 
place to cause these wonderful results. Whilst 
speaking on the subject, he would like to say that 
his position was that of consulting engineer to_the 
undertaking. It was the author of the paper, Mr. 
Sandeman, who had done the work. The plans 
were Mr. Sandeman’s and the drawings were Mr. 
Sandeman’s, and they had come out of his—the 
speaker’s—office as they went into them, without 
alteration. He was glad to say that at a meeting 
of engineers, for in Plymouth Mr. Sandeman had 
not been well treated, and he warned the Corpora- 
tion that they would not be able to keep a good 
man if they did not treat him properly. It was 
interesting to note that he had men from Devon 
and Cornwall who were very skilful in working 
stone. It was thought by a good many people that 
the hard granite of the district was difficult to 
work, but his men said they had to come back 
every now and then to their native counties to 
‘*ease their elbows ” by working in granite. 

Mr. Pearson asked whether the conical valves 
would seize in the guides which were provided to 
prevent lateral motion of different parts, as de- 
scribed by the author. If these valves were to 
seize there would be difficulty in lifting them, and 
they would not then be able to get any water 
through. What, he would like to know, would be 
done in that case? The Venturi meter to which 
reference had been made, had come forward during 
the last two or three years. He would like to 
know if its behaviour had been good, and had any 
check been made to ascertain its accuracy. He 
had always heard that there was a difficulty in these 
works of getting a good foundation, but he sup- 
posed that had been got over, and he hoped to hear 
that the reservoirs were perfectly tight. 

Mr. Ingham had heen engaged on the work of 
the Plymouth water supply under the author for 
over three years, but had left some time ago. The 
valves were not in position during his time. He 
had thought there would be back lash with them, 
and there might be hard knocking due to vibration 
caused by air being imprisoned. The rods also 
were at an angle, and there was a possibility of 
sagging, which, he thought, might lead to play 
when the valve was within 4 in. or so of being 
closed. He could bear testimony to the difficult 
character of the work that had been done. In 
making the trench there was trouble in the founda- 
tions owing to the accumulation of water, some- 
times 500,000 or even 600,000 gallons would enter 
in one day, and the trouble that would have arisen 
if that had got beyond the timbers, would have 
been incalculable. 

Mr. Henry Davey had not met with an outlet 
valve like that described by the author. It was 
ingenious, and by its introduction the construction 
of the water tower was avoided. It had the objec- 
tion, however, that it could not be drawn out for 
repairs, but that might be said of any valve not 
used in conjunction with a water tower. It should 
be remembered, however, that Mr. Sandeman’s 
valve was for exceptional cases, and was not used 
every day. What would happen in closing the 
valve under a press of water should be considered. 
The force might take up the slack of the rods and 
would set up what he described as a ‘‘tithering ” 
action. That, however, would not be a serious 
defect, but he would like to know if it had been 
experienced. 

Sir Frederick Bramwell asked why an apparatus 
similar to that used in water-softening plant should 
not be adopted. It consisted of a pipe kept near 
the surface _ means of a float, This did away with 
the necessity of a stuffing-box; they could hoist 
the end out of water, and so stop the supply with- 
out having any valve at all. Another speaker 
asked why a syphon should not be used. : 

Mr. Sandeman, in replying to the discussion, 
thanked Mr. Mansergh for his extremely kind re- 
marks. As to what Mr. Pearson had said, he did 
not anticipate any seizing of the valve. He was 
sorry he had not had more opportunity of testing 
the Venturi meter ; he had tried it on a small scale, 
and was led to believe that it gave accurate results 





within from 1 to 3 per cent. The valve referred 
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to so often had always acted well, excepting once, 
and that was due to air, He had stated in his 
paper, however, that the rod should be made 
hollow, and so let the air escape, There had been 
no ‘‘tithering ” action as mentioned by Mr. Davey. 
If the floating arrangement of the pipe were used 
such as suggested by Sir Frederick Bramwell, and 
was used in water softening and sewage plants, he 
did not see how the reservoir could be emptied, and 
in regard to the syphon arrangement, he thought 
the speaker did not realise that the reservoir was 
70 ft. deep, 


(To be continued.) 








NOTES. 


THe Waste oF SHIPPING. 

A RETURN just issued by Lloyd’s shows the vessels 
lost, abandoned, or condemned during the quarter 
ending December 31 last. The wastage of steam 
tonnage during this period has amounted to 141,596 
gross tons, whilst that of sailing vessels has been 
121,342 tons. About one-half (73,918 tons) of the 
steam tonnage removed from the list was owned in 
the United Kingdom, the next heaviest sufferer be- 
ing the United States of America, with 12,275 gross 
tons. To the figure above given for the United King- 
dom, there should be added 5027 tons for Colonial 
account. British losses represented ;% per cent. 
of the gross tonnage owned, and those of the United 
States 1.04 per cent. of the tonnage owned, whilst 
in the case of Germany, on the other hand, the 
wastage for the quarter was only .24 per cent., a 
figure much below that of any other nation. Speak- 
ing generally, wrecks are responsible for about half 
the losses experienced, whilst collisions and aban- 
donments at sea represent each about another one- 
eighth, whilst old age and wear and tear are respon- 
sible for the condemnation of about one-tenth, so 
that about 85 per cent. of the steam tonnage re- 
moved from the shipping list is accounted for under 
these four headings. In the case of British-owned 
boats, however, the loss from collision is proportion- 
ately much less, being only one-tenth the total, whilst 
owing no doubt to the practice of selling old boats to 
foreigners, the tonnage condemned is also compara- 
tively small, viz., 5280 gross tons out of a total of 
73,918 tons. Coming to sailing vessels, the losses of 
the United Kingdom amounted to 13,007 tons, to 
which should be added 5472 tons as representing 
the Colonies. The lead is, however, taken by the 
United States with a loss of 41,004 tons, equivalent 
to 3.22 per cent. of her total sail tonnage. Norway 
comes second with a loss of 24,458 tons, but the 
proportionate loss is, in this instance, less, being 
but 2.39 per cent. of the sail tonnage owned. As 
in the case of steam vessels the proportionate loss 
is least in the case of Germany, but 2777 tons, or 
.09 per cent. of this country’s sail tonnage being 
taken off the list during the quarter named. Eng- 
land, however, also makes a very good showing in 
this regard, her loss, mentioned above, represent- 
ing .64 per cent. of her sail tonnage. 


Tue Coir Automatic Gun. 

A public demonstration was made at the Runny- 
mede Rifle Ranges, Staines, on Thursday last of the 
Colt gun, which was used by the United States 
troops in the recent war in Cuba. 
rounds were fired from three guns at ranges vary- 
ing from 1200 to 500 yards, and at the close it was 
announced that there were 1200 hits upon the 


target, which was made of boarding, and painted|g 


to represent a company of soldiers. In this gun 
the gases following up the bullet in the barrel 
are utilised for working the mechanism for 
withdrawing the cartridge - case, recharging, and 
subsequently firing. In the Maxim gun, it 
will be remembered that the same work is done 
by the recoil of the gun, but, if we mistake 
not, Mr. Maxim long ago suggested a system 
somewhat similar to that of the Colt gun. How- 
ever, we confine ourselves for the present to a 
general description of the Colt weapon. About 
6in. from the muzzle of the gun a small hole, 
about 0.9 in. in diameter, is pierced, communicat- 
ing with a cylinder having a piston fastened toa 
lever. As soon as the bullet has passed the hole 
or vent the gases find their way into the cy- 
linder and drive the piston out of the cylinder with 
the result that the lever works a link and pushes 
@ guided slide axially with the barrel towards the 
breech and sets in motion the series of levers, &c., 
which perform the firing operations. It is only 
necessary to pull the levers’ back as well as the 
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trigger for the first shot ; the subsequent operations 


are automatic. By means of a spring the lever 
with its piston is brought back to the cylinder just 
as the next bullet passes the vent. It is not 
possible without drawings to describe the various 
movements, but it may be said that the bullets 
are fed from a belt as with the Maxim. The 
barrel is made of metal some in. thick, being 
1.56 in. in diameter, with the idea that it will not 
heat, and that no water jacketing will be necessary. 
An air pump is incorporated in the trigger hammer 
for blowing out the barrel. The gun is made in 
different calibres, from 6 to 8 millimetres, and it is 
claimed that the weight of the 6-millimetre gun 
is 40 lb., or with tripod complete, 53 Ib. 4 oz., 
with 14 lb. 3 oz. more for a 250-cartridge belt and 
box. Bon velocity varies from 1960 to 2500 ft. per 
second. 





THE ORLOFF PROCESS OF COLOUR 
PRINTING. 

Messrs. WintiAmM H. Warp anp Co., Limited, 
119, Shaftesbury-avenue, W.C., have introduced into 
this country a machine for printing in colours, which 
is, in its operation, a departure from any machine 
hitherto used for a like purpose. It is the invention 
of Mr. Ivan Orloff, chief engineer and manager of the 
Russian Government Printing Works at St. Peters- 
burg, and it _— many points of interest. 

In the ordinary flat colour printing machine the 
successive colours are applied one at a time as each 
one becomes dry, but the Orloff machine puts down all 
the colours on the paper at once, so that a great saving 
of time is effected. ‘I'he principle of the machine is as 
follows: The blocks which take the different colours 
are fixed to a cylinder of large diameter, and each block 
receives the supply of coloured ink intended for it, 
and as the cylinder revolves, the ink on each block is 
transferred to a composition roller very similar to an 
ordinary inking roller. After all the colours have 
been transferred to this roller, each in its proper 
position, an engraved block or forme follows, and re- 
ceives a perfect impression from the composition roller. 
Thus impressed, the forme passes on and comes 
in contact with the paper on the impression cylin- 
der, where it prints all the colours at one opera- 
tion. The whole of these various transfers are per- 
formed during one revolution of the cylinder. 
While the blocks pass under the inking rollers, the 
latter are, at the proper time, lowered by a system of 
cams so as to come into contact with the blocks 
which they are intended to ink. The number of 
colours that can be used is only limited by the number 
of blocks and the size of the machine. All the opera- 
tions go on continuously, as the cylinder revolves in 
one direction only. The number of tinished impres- 
sions is stated to be about 1000 per hour. The ma- 
chine was originally designed for the Russian Govern- 
ment to print multi-coloured patterns for banknotes, 
and it appears to be well adapted for this purpose. 

We understand that the henten authorities have 
thirty-two of these machines at work in St. Peters- 
burg on their new issue of paper money, and also 
producing banknotes for the Chinese Government. 

We understand that the machine now in London 
is the only one outside St. Petersburg. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of 
usiness was done last Thursday forenoon. The tone, 
however, was firm, and on the day Cleveland rose 34d. 

r ton. Some 12,000 or 15,000 tons of iron changed 
1ands. In the afternoon only a small amount of business 
was done, the tone being quiet with a steady tendency. 
cotch warrants fluctuated between 71s. 94d. an 
71s, 114d. per ton, with cash buyers at 71s. 10d. per ton. 
The following were the settlement prices on Thursday : 
Scotch iron, 71s. 104d. ; Cleveland, 72s. 44d. ; Cumberland 
and Middlesbrough hematite iron, 77s. 14d. and 74s. 6d. 
per ton respectively. Cleveland was the feature of the 
market on Friday afternoon, all the iron offered being 
readily taken up, and there were buyers over at prices 
beyond the actual transactions. In the forenoon the 
amount of business done was roe apron nity small—only 
some 13,000 tons. The closing cash price of buyers was 
73s. 3d., being an advance of 10d. per ton on the fore- 
noon price, and 11d. per ton on theday. The turnover 
was about 15,000 tons. The settlement prices at 
the close of the market were: 72s. 74d., 738. 44d., 
77s. 6d., and 74s, 6d. per ton. An animated busi- 
ness was transacted in the market on Monday fore- 
noon. A strong cablegram was received from America 
in the morning as to the eo and the prospects 
in the United States, which led to a lot of ‘* bear” cover- 
ing. Scotch rose 1s, 5d. per ton to 74s. 0}d., Cleveland 
54d., and hematite iron 7d. per ton. There was less done 
in the afternoon, but the tone was very strong, Scotch 
iron going to 74s. 11d. per ton cash. The settlement 
prices were : 74s. 104d., 74s, 9d., 79s., and 74s. 6d. per ton. 
At Tuesday’s forenoon market a large business was done 
and the tone of the market was very strong on more 





“bear” coverings. Some 40,000 tons of iron were dealt 
in. Scotch rose 8d. per ton ; Cleveland, 44d. ; and hema- 
tite iron 94d. per ton. There was less doing in the after- 
noon, and prices had a reaction, the drop in Scotch bein, 
especially bee namely, 84d. per ton. The sales amounte 
to 20,000 tons. The settlement prices were 74s. 104d., 
75s. 14d., 79s. 74d., and 77s. 6d. per ton. At the forenoon 
market to-day some 25,000 tons of iron were sold. The 
— firm. Not more than 15,000 tons were 

one in the afternoon, when the tone was strong. The 
settlement prices were: 74s. 104d., 75s. 3d., 79s. 7d., 
and 77s. 6d. per ton. Last week’s shipments of pig iron 
from all Scotch ports amounted to 5207 tons, against 
4668 tons. They included 400 tons for Canada, 120 tons 
for India, 260 tons for Australia, 506 tons for Germany, 
500 tons for Russia, 220 tons for Holland, smaller quan- 
tities for other countries, and 3088 tons coastwise. The 
following are the current quotations for makers’ No. 1 
iron: Clyde, 80s. 6d. per ton; Gartsherrie, Summerlee. 
Calder, and Coltness, 81s. 6d.—the foregoing all shipped 
at Glasgow; Glengarnock (shipped at Ardrossan), 
79s. 6d.; Shotts (shipped at Leith), 81s. 6d.; Carron 
(shipped at Grangemouth), 84s. per ton. Buyers would 
seem to have been inspired with fresh courage, and con- 
sequently prices have advanced very considerably. But 
the activity of the opening day of last week was not 
maintained ; still, prices were firmly held. Fresh buying 
for the Continent seems for the time being to have com- 
pletely ceased, while American competition for pig-iron 
orders to home and Continental markets is declaring 
itself very strongly. At the close of the week there were 
80 furnaces in blast, against 81 at the same time last year. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 302,205 tons yesterday afternoon, 
as compared with 302,689 tons yesterday week, thus 
— a decrease amounting to 404 tons for the past 
week, 


Finished Iron and Steel.—It is reported that steel has 
again been offered by American producers for delivery in 
this country over the last quarter of the present year. 

1 business has not yet had time to return to its 
natural state, as it is difficult to get clear of the holiday 
notions engendered by Glasgow Fair. Very little busi- 
ness has yet been done by the steel and finished iron 
works. Scotch hematite iron is quoted by merchants at 
803. per ton. An inquiry for steel tubes for Canada js 
still experienced by local houses, but not much business 
has been done. 


Glasgow Copper Market.—Copper was idle and un- 
changed on Thursday forenoon, cash buyers being quoted 
761. 2s. 6d. per ton. In the afternoon 50 tons changed 
hands at 76/. per ton, and 25 tons at 76/. 10s. three 
months. Copper was idle on Friday forenoon, but the 

rice was nominally 7s. 6d. per ton dearer, cash buyers 
aoe quoted at 76/. 5s. per ton. The market was idle in 
the afternoon, and unchanged as regards prices. On 
Monday forenoon the market was again idle, the nominal 
price being 76/. 10s. per ton cash buyers. The market 
was still idle in the afternoon, but firmer, the price going 
up 10s. to 772. per ton cash buyers. There were no deal- 
ings in copper in the forenoon, and the price was un- 
changed. ‘Ihe price rose 10s. per ton in the afternoon, 
but no business was done. No business was done either 
forenoon or afternoon, The price rose 2s. 6d. at each 
sitting, or 5s. in all. 


The Hopper Dredger for the Suez Canal.—The hopper 
dredger, the contract for which has been placed with 
Messrs. W. Simons and Co., Renfrew, for the Suez Canal, 
ia it is said, be the largest and most powerful ever 

uilt. 


Electric Railway to the Summit of Ben Cleuch.—Ben 
Cleuch, the highest mountain of the Ochil range, seems 
likely to be made more accessible than it is by the 
construction of an electric railway to the summit. The 

romoters of the scheme have engaged Mr. Hewitt, of 
Seeahasten. Miss Johnston, with the hearty co-opera- 
tion of Captain Johnston, has given every facility to 
the promoters, her desire being to benefit the district. 
It is intended to erect a sanatorium or hotel on the summit 
should the option to make the railway be taken advan- 
tage of. Itis said that the construction of the line will 
proceed without delay should no engineering difficulties 
of a serious nature present themselves. If that is done 
the line should be ready for next seascn. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Reconstitution of the Sheffield Chamber of Commerce.—A 
special meeting of the above chamber was held last week 
for the purpose of considering and adopting a scheme 
for reconstitution. The effect of the scheme is to make 
the chamber an association limited by guarantee, which 
will give it a legal status not heretofore . The 
articles of association embody a much needed amendment 
of the various rules relating to the conduct of business, 
and to the election of officers. The chamber was formed in 
1857, and the original rules have become — inade- 
quate. With the object of providing a broader it 
was decided that the incorporation of the chamber was 
advisable, and the liability of each member was limited 
to 1l. Provision is also made for various trades to have 
sections of their own, in which matters particularly 
affecting their branch of industry can be discussed before 
they are brought before the council. Another project_in 
view is the formation of a Steel and Metal Trades Ex- 


change. 


Hull Dock Extension.—On Tuesday last the formal 
opening took place of an extension by which the water 
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space of the Alexandra Dock, Hull, is augmented_by 
7 acres, and the quay space increased by one-third. The 
ceremony took p: in the presence of the directors of 
the Hull and Barnsley Railway, who hope to reap con- 
siderable advantage from the increase in the facilities for 
coal shipment. The coal ———e of the new dock will 
enable them to ship more than double the quantity which 
could previously be taken. 


Iron and Steel Trades.—The iron market is still ex- 
tremely strong, and makers are very heavily booked 
for months ahead. New work continues to come in 
and makers command practically their own prices. 
Values are advancing by leaps and bounds, and to-day, 
delivered in Sheffield, they are as follow: West coast 
hematites, 83s. to 85s.; east coast ditto, 793. to 80s. ; 
Lincolnshire No. 3 foundry, 703. to 72s. 6d. ; forge ditto, 
69s. 6d. to 70s. 6d.; Derbyshire No. 3 foundry, 72s. 6d. 
to 73s. ; forge ditto, 67s. 6d. to 68s. 6d. ; bars, 8. 10s. to 
81. 15s.; sheets, 97. 10s. to 9/. 15s. The steel trade all 
round keeps fairly well, and most houses have their 
furnaces running full time. Communications received 
in Sheffield during the last few days from repre- 
sentatives in South Africa of houses doing business 
with that country, are to the effect that business is 
at a standstill, and the residents more concerned 
about their lives than their property. A_ traveller 
who had visited all the principal commercial centres 
between Cape Town and Durban was able to obtain 
plenty of promises, but no definite placing of orders, the 
future being so uncertain. In general hardware goods 
houses doing business with Scandinavia, the Levant, 
and Continental markets generally, are doing better than 
at any time within the last ten years, and prospects are 
reported as decidedly encouraging. 


South Yorkshire Coal Trade.—There is no notable 
change in the coal trade of the district. All the pits have 
abundance of work on hand, and most of the output is 
sold before it comes to bank. In house qualities a certain 
amount of stocking is taking place, but owners are not 
pressing sales, and have no fear but that the accu- 
mulations will be cleared when the cold season sets in. 
Hull, Goole, and Grimsby are taking a large tonnage for 
shipment, both to the Baltic and the Continental markets. 
The coastwise trade is brisk, and there is no probability 
of a decline in prices. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was 
only a thin attendance on ’Change, but the market 
was most cheerful in tone and prices all round 
were very strong. Producers of pig iron reported 
that they had little iron to sell for early delivery, and 
opined that 4/. would be the ruling price for No. 3 
Glevdaed pig before long. Consumers complained of 
short supply, and there were reports that vessels had had 
to sail with only part cargo, so great is the difficulty in 
obtaining a sufficient supply of pig iron. The general 

uotation for prompt f.o.b. delivery of No. 3 g.m.b. 
Cleveland ig iron was 75s., and transactions were re- 
corded at that figure, though some buyers hesitated to 
pay quite so ras No. 4 founiry pig was 72s. 6d., and 
grey forge 70s. Middlesbrough warrants were steady and 
strong at 75s. 14d. cash buyers. The demand for east 
coast hematite pig was good, but sellers complained that 
prices were low as eee with other qualities. About 
76s. 6d. was the figure for early delivery of Nos. 1, 2, and 
3. There was nothing doing in Middlesbrough hematite 
warrants. Spanish ore was dearer. Rubio was quoted 
17s. 9d. to 18s. ex-ship Tees, and freights Bilbao-Middles- 
brough were put at 7s. To-day the only alteration in 
the market was slight fluctuations in Middlesbrough 
warrants, which, after easing to 74s. 104d., rallied and 
closed at 75s. 14d. cash buyers. 


Manufactured Iron and Steel.—There is continued 
great activity in the manufactured iron and steel in- 
dustries, and quotations for some descriptions are 
moving upwards. Demand is very good, but for 
shipbuilding material it may fall away before long, 
for few orders for ships are at present being placed. 
Common iron bars are 7/. 7s. 6d.; best bars, 77. 17s. 6d. ; 
puddied bars, 5/. 5s.; iron ship-plates, 7/. 7s. 6d.; iron 
ship-angles, 7/. to 7/. 2s. 6d.; steel ship-plates, 7/. 10s.; 
steel ship-angles, 7/. 2s. 6d. to 7/. 5s.; and boiler-plates, 
87. 12s. 6d.—all less the customary discount. Heavy sec- 
tions of steel rails are put at 6/. 5s. net at works. 


Advance in Wages.—To-day Mr. J. R. Winpenny, em- 
ployers’ secretary, and Mr. James Cox, operatives’ secre- 
tary pro. tem., issued the report of Mr. Waterhouse, 
accountant to the Board of Conciliation and Arbitration 
for the iron and steel trade of the north of England. The 
report shows that in accordance with sliding scale arrange- 
ments there will be an advance of 3d. per ton on puddling 
and 24 per cent. on all other forge and mill wages, to take 
effect from the 31st inst. 

Coal and Coke.—Coal is firm, with little alteration in 
price. The committee of the Durham Coalowners’ 
Association have agreed to advance their employés’ wages 
by 24 per cent., making 30 per cent. above the basis of 
1879. Coke is strong. Average blast-furnace qualities 
are from 21s. 6d. upwards delivered here. 








NOTES FROM THE SOUTH-WEST. 
Bristol Docks.—The engineer in his last monthly 
report as to the progress of works stated that good 


advance was being made with river improvements, and 
that the number of men employed continued to be about 
100. 


Fair progress was reported in the Cumberland- 


road works, but the engineer stated that he found that 
there had been a considerable scour in the river bed by 
the underfall sluices undermining the invert to some 
extent; and this would require some protective and 
ween pes | works, before proceeding with the piers, to 
carry the girder span across the underfall. The engineer 
expected that the contractors for the Bedminster swing 
bridge would complete the centre pier and dolphins in 
about five weeks, and the other work would be pushed 
on. As regarded the Ashton swing bridge, the works 
were commenced on the north side. Satisfactory pro- 
gress was being made with new buildings at Avonmouth 
and some dredging had been done in Portishead dock. 


South Wales Coal Contracts.—The Lords of the 
Admiralty have accepted tenders for the supply of about 
70,000 tons of the best steam coal for the home dépéts 
at prices ranging between 12s. 6d. and 13s, 3d. per ton 
net. These orders have been distributed amongst the 
following firms: Messrs. D. Davies and Co., Limited, 
10,000 tons; Ynishir Coal Company, Limited (Stan- 
dard Colliery), 10,000 tons ; Great Western Colliery Com- 

y, Limited, 10,000 tons; Ocean Colliery Company, 
imited, 30,000 tons; and Glamorgan Coal Company, 
10,000 tons. 


The Bute Docks.—The aggregate tonnage movement at 
the Bute Docks in the first half of this year amounted to 
5,735,380 tons, as compared with 5,116,524 tons in the 
corresponding period of 1897, showing an increase of 
618,856 tons. The comparison is made with the first half 
of 1897, because business was altogether disorganised in 
the first half of 1898 by the great Welsh coal strike. The 
increase of 618,856 tons was made up as follows: Addi- 
tional imports, 131,561 tons; additional exports, 487,295 
tons. 

The Canadian Mails.—Messrs. Elder, Dempster, and 
Co. have concluded an agreement with the Canadian 
Government for the conveyance of mails to and from 
Canada. The contract has hitherto been with the Allan- 
Dominion Line. The new contract stipulates that the 
mails shall be taken from Bristol, each steamer subse- 

uently calling at Queenstown to take up supplementary 

nglish and the regular Irish mails. ‘The new service 
commenced on Monday from Bristol with the steamer 
Monterey. 








STEAM MOTOR CARS. 
To THE EpiToR oF ENGINEERING. 

Srr,—In your last issue Mr. Straker appears to be 
under the impression that the steam vehicle by ‘‘ Bayleys, 
Limited,” is the first in which a set driving axle and 
dished wheels have been employed. 

This is by no means the case, as the vehicles of the 
Liquid Fuel and ey apg Company, of Cowes, have 
been so constructed for a long time = 

Though a very usual, and no doubt somewhat advan- 
tageous practice, it is yet by no means absolutely essential 
to success to set the axle and dish the wheels, and it is 
quite probable that builders of steam vehicles may fall 
into errors analogous to those incurred by the early rail- 
be engineers in imitating the stage coach. 

aving read _ the correspondence on this vehicle in 
ENGINEERING, I have contrasted Mr. Straker’s jubilant 
letter with the account of the actual trial at Uxbridge, as 
published in the Autocar for June 17, 1899, and the 
two versions side by side are very amusing reading, 
the account of the ‘‘Straker system” being especially 
diverting. 

I see also that there has been some correspondence in 
the Autocar on the boiler results said to have been 
obtained, and note that the Automotor endorses the view 
that the results claimed cannot be allowed. 

Altogether, it would seem that Mr. Straker has made 
the mistake of ‘“‘hollering” very loudly while not yet 
“‘out of the wood.” 

Yours faithfully, 


: R. CopPpERTHWAITE. 
Lewisham, S.E., July 25, 1899. 





To THE Eprror oF ENGINEERING. 
_ Str,—Mr. Straker implies in his letter in your last 
issue, that I have thrown doubt on the performance of 
the Bayley vehicle because I am jealous of a fresh rival 
in this growing industry. 

This is far from being the case, as it is generally re- 

ised that there will soou be more work than the 
existing builders can undertake. 

In your account of the Automobile Club trials you 
published a Table which omitted to id the figures 
relating to the Bayley wagon, and the following week a 
— appeared stating that this wagon had outshone all 
others. 

This statement I could not allow to pass unnoticed, in 
view of the fact that the judges awarded the gold medal 
to the vehicle built by my firm, and not to Messrs. 


Bayley. 
I am, Sir, yours ag 4 
J. E. THORNYCROFT. 
Homefield, Chiswick, July 25, 1899. 








LOCOMOTIVE BOGIES. 
To THe Eprror or ENGINEERING. 

Sir,—It is obvious that a long double-bogied railway 
coach, in going round acurve, sets itself as a chord of the 
circle described, but the different conditions under which 
the bogie of a locomotive works are not perhaps suffi- 
ciently borne in mind. Taking the usual case of two- 
a driving axles with a leading bogie, one will not 

rhaps be wrong in assuming that the coupled axles 








ave a tendency to set the locomotive as a whole tangen- 


tially to the rails on any curve: the natural result of this 
being a tendency to shift the bogie pivot outside the 
middle line of the rails, and so to prevent the bogie from 
traversing the curve with the same smoothness as in the 
case of the following coaches. The great advan there- 
fore, of a bogie on the locomotive may appear to be some- 
what problematical, unless some lateral, as well as pivotal 
play be given to it. In any case, its use in facilitating 
the running of a locomotive on curves is probably exag- 
gerated, and may account for its less frequent appearance 
in American practice. Perhaps, however, some of your 
readers will be able to throw further light on the matter. 
Iam, &c., 
ALFRED J. ALLEN. 
London Institution, E.C., July 24, 1899. 





BALANCING ENGINES. 
To THE Eprtor oF ENGINEERING. 

Sr1r,—Mr. Macalpine’s letter in your issue of July 14 is 
of great interest, more especially if considered in con- 
junction with his article on the ‘Inertia Forces in a 
Steam Engine,” published in ENGINEERING, October 22, 
1897. The harmonic analysis therein developed presents 
the problems connected with the engine as the agent 
causing ship vibrations in an exceedingly instructive 
manner. I may point out that the acceleration of the 
point EK, Fig. 1, of that article, ¢.e., the acceleration of the 
crosshead, may be found by using Klein’s construction 
given in my paper, Fig. 27, April 28, 1899. Knowing 
this, the value of M, the turning moment, can be found 
by a very easy construction. This graphical method of 
determining M is much simpler and quicker if the object 
be merely to determine M; but, of course, it fails to 
give the instructive perspective view of the different 
elementary simple harmonic functions concerned. 

With reference to Mr. Macalpine’s remarks about the 
connecting-rod, I may say that 1 considered the problem 
of balancing it without reference to the torsional vibra- 
tions of the ship. I aimed at balancing the whole effect 
on the main bearing, leaving a single force unbalanced 
at the bars. 

When I stated that the errors due to the connecting- 
rod tended to neutralise one another in a four.crank 
engine, I did not say quite enough to convey my meaning. 
I really meant that the errors due to obliquity tended to 
neutralise one another as the masses and crank axles re- 
spectively approached equality and 90 deg. This con- 
dition of things is, of course, inconsistent with balance 
among the couples. I had intended to develop this part 
of the subject at greater lengtb, but want of time pre- 
vented me. 

I quite agree with Mr. Macalpine that the problem of 
balancing covers a larger field than is attempted in my 
paper. he errors due to obliquity are, as Mr. Mac- 
alpine remarks, an essential element in the problem. It 
is an element, however, which cannot be eliminated by 
any practical setting in a four-crank engine. The object 
of my paper was to show how easily settings could be 
arrived at for simple harmonic motion alone, as any 
attempt to eliminate connecting-rod error, even by the 
method of using cams, suggested by Mr. Macalpine, leads 
to mechanical complications which I do not think would be 
very welcome to marine engineers. The best solution of 
the difficulty is, I venture to think, the adoption of five 
cylinders, as suggested by Mr. Robinson and Captain 
Sankey in their paper to the Naval Architects, 1895. 

Yours truly, 
W. KE. Datpsy. 

Technical College, Finsbury, July 20, 1899. 








PrinTING BY Execrriciry.—The Electrical Inkless 
Printing Syndicate, Limited, St. Bride Foundation, 
Bride Lane, Ludgate Circus, E.C., is introducing a 
machine for printing without the aid of ink or rollers, by 
means of chemical change brought about on the surface 
of specially prepared paper, where the latter comes in 
contact with the type. This chemical change is pro- 
duced by the action of an electric current at the surface 
of the type. 





A New Gravine Dock 1n Lonpon.—On Saturday last 
there was opened a new graving dock at Limehouse by 
Messrs. Fletcher, Son, and Fearnall, Limited, of the 
Union Docks, Limehouse, E. This dock replaces one, 
described in our issue of September 30, 1898, vol. Ixvi., 
page 432, which was constructed by sinking the East 
ndiaman Canton, and fitting gates at her stern. The 


vessel was fastened down by through — and for seventy 
years she served her purpose admirably. The task of re- 
moving her was one of great labour, for her oak timbers 
were perfectly sound, and had to be separately split out. 
The new dock is 440 ft. in length, 79 ft. broad at the cop- 
ing, and 60ft. at the entrance. It is built of concrete 
throughout, the bottom being pierced at every 10 ft. by 
4-in. iron tubes to enable any erosion in the ballast to be 
made good by stock ramming with clay, or by cement 
grout, ag to the methods which the consulting 
engineer, Mr. W. R. Kinnipple, explained at length in 
the series of articles on Subaqueous Foundations, which 
he wrote for our columns. The contractors were Messrs. 
Kirk and Randall. The dock sill lies above low-water mark, 
and consequently the water will run out, but to expedite 
matters pumping machinery has been provided, driven by 
gas engines of an aggregate of 340 horse-power. These 
will empty the dock, without a vessel in it, in two hours, 
through a cast-iron pipe 3 ft. 6 in. in diameter. The 
pumping plant is also available for two older docks. In 
connection with the new dock, railways have been laid 
round it and the other dry docks, and trayelling cranes 








have been provided to run on these. 
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THE HELE-SHAW EXPERIMENTS AND 
THE STREAM-LINE THEORY. 
To rue Eprror or ENGINEERING. 

S1r,—More highly than men of science even, will in- 
telligent seamen value the very ingenious film experi- 
ments of Professor Hele-Shaw ; but the opinion that the 
stream-line theory is in some wise confirmed thereby will 
be shared by few of them. They may know very little of 
mathematics, but they are well aware of how a movin 
vessel treats and is treated by the water under a thousan: 
different sets of circumstances, under none of which can 
they descry the slightest outcropping of this hypothesis 
into the actual. 

In a letter to the New York Tribune of July 4, have 
been indicated roughly several reasons why the “‘ steady 
motion ” demanded by the established theory in hydro- 
dynamics, as applied to ship resistance, is impossible in a 
perfect incompressible fluid, although always possible 
and commonly actual in a viscous one. The possibility 
of such motion in the latter fluid is the true cause of those 
occasional coincidences between the theory on the one 
hand, and these experiments on the other. In certain 
well-adapted situations, the actual stream-lines of a 
viscous fiuid can easily (of course quite unintentionally) 
be brought to a form resembling the bizarre compound- 
ing of the parallel and sink-and-source streams of the 
theory. 

But assuming for present purposes that no viscidity or 
other imperfection would be necessary to be added asa 
qualification to a perfect fluid, in order to establish some- 
where within it a point of final equilibrium between the 
continuous stress exerted in an unvarying direction, by 
the bow, and the deformation which a perfect fluid sub- 
jected to such stress must undergo in a steadily increasing 
degree (unless its inertia resistance shall be backed up 
and reinforced by a positive indisposition to yield its 
form), it may be of interest to examine the conditions of 
the Hele-Shaw experiments just the same as if experi- 
mental evidence could become competent to prove the 
absolutely impossible. 

In one of these—an experiment in which the streams 
are made to strike a plate obliquely—the point at which 
they divide, in order to pass around it, is ascertained to 
be the very spot at which a mathematical formula devised 
by Professor Lamb declares it should be found. This 
coincidence is indeed evidence that there is nothing in 
mathematics which renders the conclusions of that science 
incapable of a with fact in the concrete. No 
testimony to this, however, is necessary. On the other 
hand, the essential characteristics of the stream-line 
theory are not exclusively involved in the experiment 
with the oblique plate ; but if they exclusively had been 
involved, there is no reason why we should go so far 
afield for a proof of the theory, or should negligently pass 
over such readier-to-hand proof as may be extracted from 
the fact that with a regularly shaped vessel the actual 
point of divergence of the streams is established by 
experiments as occurring invariably at the precise point 
foretold by the stream-line theory, viz., at the exact 
middle of the bow. In this last piece of evidence, the 
circumstance that all theories whatsoever, and however 
warring against each other, must and do prophesy that 
exact point as the one at which divergence will occur, 
might or might not be considered significant by the 
adherent of the stream-line theory, precisely according 
as his temperament might be. 

Proceeding to matters concerning which an argument 
is more practicable, we find inherent in these experiments 
certain conditions which, virtuous in themselves and both 
useful and necessary for all purposes of fact and practice, 
become vicious if employed as foundations for theories 
involving considerations of the infinite. 

But before entering upon those, it is needful to note 
certain features in the experiments which are not to be 
disputed. One of these is water was the fluid used, and 
that water is practically incompressible. A second, 
there was a perfect rigidity of the sides of the slide 
which were constituting the channel borders. A third, 
considerable pressure was employed, and it did actual y 
send the water through the channels. Those who have 
no belief of the stream-line theory will unite with its 
adherents in admitting that under these conditions 
there will be observable, in one respect at least, a 
similarity between the forms of the compelled currents 
and the streams of the theory, of which theory one of the 
doctrines ‘is ‘‘that the streams shall be narrower and 
swifter abreast of the vessel or other obstacle than they 
are at any time before reaching it. But this doctrine is 
not a property or possession of the stream-line theory 
peculiarly or exclusively. Doubtless every theory holds, 
and cannot but hold, that if a fluid is made to pass 
through a space less wide than that which its flow has 
hitherto been occupying, its flow durin 
be occupying a space narrower than before ; moreover, 
that every aliquot longitudinal or fore-and-aft division 
of the general stream will, in the narrow area, me 
slenderer than where the area was broader ; and further, 
that if the fluid remains incompressible, the particles 
will have to hasten along more ~~, where the channel is 
narrow than where it is still broad, unless something 
first shall burst. On these accounts we are fully prepared, 
and, in fact, expect to see in these experiments so much 
coincidence with the diagrams of the steam-line theory as 
lies in a general narrowing of the streams wherever they 
have to narrow in order that they may get through, that 
is to say, abreast the obstacle where the channel is not 
so wide. We shall note, however, that this coincidence, 
so far from being a determining one, is not even signifi- 
cant with respect to the question at issue. For the 
doctrine that streams will narrow where they must narrow 
cannot be pre-empted by. the 
The éole exclusive property or posses- 


the passage will 


if they shall stream at all, 
steam-line theory. 


sion of the stream-line theory, on the subject of narrow- 
ing, appears to be this doctrine, viz.: That a quickening 
in the stream shall certainly take place abreast of the 
vessel ; because abreast of the vessel there is a narrowing 
of the channel by reason of the introduction of the 
vessel as an obstacle ; that the breadth of the channel is 
infinite, and the breadth of the obstacle finite, between 
which infinite and finite no ratio exists; wherefore there 
is not in any sense a practical narrowing of the channel ; 
nevertheless a quickening properly attributable to a 
narrowing of the channel shall assuredly obtain abreast 
the obstacle. Such, briefly put, is one of the doctrines 
of that theory, stated as justly as I have been able to 
collate it from various sources. If this statement appears 
in any respect unjust, the injustice may readily be pointed 
out by the observer. 

Recurring now to the conditions which existed in these 
experiments, we find several facts and circumstances 
which ought to be carefully noted. 

1. There was a prodigious narrowing of the channel. 
This was effected —— employing (a) a slide having 
very little width; and (+) through employing an obstacle 
which relatively was broad ; whereas, on the contrary, in 
the stream-line theory the channel suffers no narrowing, 
i.e., none which is regardable ; forasmuch as the breadt 
of the ship, which might reduce the breadth of the 
channel, is at most a finite measure, and, in fact, a ver 
petty measure; and the breadth of the channel, whic 
might be reduced by the breadth of the ship, is at least 
immense, and, in fact, is an infinite measure ; and between 
the finite and the infinite there exists no comparison. 

Certainly, all actual streams passing through a narrow 
channel will, on the whole, have forms quite different 
from streams ing through a channel which preserves 
its breadth. Hence, if actual streams passing through a 
narrow channel, such as exists in these experiments, are 
observed to have the same forms as those conjectured for 
streams ing through a channel which, like that of the 
stream-line theory, retains its full width, it must follow 
that the conjecture forms should be considered forms of 
false conjecture; in other words, that the forms con- 
jectured by the stream-line theory should be considered 
erroneous wherever the streams observed in Professor 
Hele-Shaw’s experiments coincide in form with those of 
the stream-line theory. I say wherever, meaning where- 
ever such coincidence is not explained by causes merely 
accidental, and having no bearing upon the essential 
questions, : 

2. The approach to the obstacle, i.e., the distance 
between the obstacle and the entrance line of the 
streams, was shortened till it became of very insignificant 
length—in one case only half a ship’s length; whereas 
the stream-line theory demands a length of approach 
which shall be short only of the infinite, throughout 
which length of approach the streams (which at an infi- 
nite distance pdine had been of undiminished swiftness, 
and been parallel, and been precisely fore and aft in direc- 
tion), are to be, for a duration short only of the infinite, 
subjected to those retarding and off- breasting and breadth- 
ways-swerving forces of reaction which proceed ever and 
steadily from the vessel’s bow. 

This defect in the conditions of the experiment being 
self-evident, a discussion thereof seems unnecessary. 
But here it may be useful to remark that, quite apart 
from the impossibility of steady motion in a perfect incom- 
pressible fluid, the facts of fluid motion render absolutely 
impracticable, in — representation, the construc- 
tion of curves in which the source-and-sink system is 
involved, render impracticable at least the system_out- 
lined by Clerk Maxwell and Rankine, and followed in all 
the text-books. For such a process ignores all priorit 
and all posteriority in the various effects produced, al- 
though priority and posteriority are always of the essence 
of the situation or circumstances; but such a process 
commingles the prior with the posterior, projecting 
graphically the discreetly successive into the confusedly 
simultaneous ; so that the graphical result loses out of 
itself all the uences, and mes a chaotic inversion 
— emcee of the successive facts - oe 
which a rs, on mere inspection of the diagrams, but 
can veal y be demonstrated in both mathematical and 
physical detail. For brief example, it is principally in 
the close neighbourhood of the bow that the sink-and- 
source system, as exhibited in the diagrams, achieves the 
swerving of the parallel streams; whereas, if the truth 
and the fact were regarded, the thrust of the most for- 
wardly of the bow-source streams having driven unhalt- 
ingly against the oncoming parallel streams throughout a 
previous infinity of time, should at an almost infinite 
distance ahead have already quite breasted aside the 
parallel streams and have left absolutely no raison @étre 
to the broad-off streams of the bow-source. This will 
serve as an example of what is meant by saying that 
Maxwell’s graphical representation disastrously ignores 
the all-important athe. mone which distinguishes causes 
from effects, and that he thoughtlessly plunges the suc- 
cessive down into the midst of the merely simultaneous. 

3. Even within the ype as narrowed channels and 
within the improperly shortened paths of approach to 
the obstacle, there were other fatal defects in the experi- 
mental conditions as follows, viz.: The peculiar trends 
or curves of the streams, within those narrow limits of 
approach, were chiefly direct results of mere reactions 
from the sides of the slide; that is to say, the streams 
did obtain from those sides almost every distinctive 
feature of their respective trends, so that the curves of 
the sides governed the curves of the streams, all which 
conditions are wholly foreign to the scheme of the stream- 
line theory, which scheme contemplates no definitely 
shaped reactions, and no moulding impressed from a rigid 
or clearly marked outboard boundary, but only an in- 
definitely directed and formless pressure, or only such 





moulding of the streams as shall be the joint result of 








reaction from the obstacle itself, and of mutual reaction 
among the streams themselves. 

These defects it appears unnecessary to demonstrate 
since they become self-evident on inspection of the 
pho phs. But a demonstration can easily be framed 
upon the furnishing of a statement of the exact form and 
the exact extent of the reactive sides. 

4. And for a profounder error. In certain cases the 
experimenter erred in that by a mere slight carving-out 
of the sides of the slide, he sought to satisfy the theory’s 
demand for a channel of indefinite and therefore un- 
narrowed width. 

In order that the real absence of narrowing in the 
theory might find in the experiment its due pre ans and 
representation, it was necessary to provide in the experi- 
ment an equally real absence of narrowing. The provid- 
ing for the outer border in the experiment a shape or 
curve. borrowed from the shape or curve of the hypo- 
thetical stream-line which is located at that distance, is, 
in and for itself, and on principles of logic alone, a ste 
which is not allowable, since thus, in seeking to eatablish 
the reliability of a hypothesis, the experimental chain 
which he offers is made to contain a link borrowed from 
the hypothesis itself. A yet more ay Ah a ray objec- 
tion to this procedure is found in the absolute lack of 
correspondence between the hypothetical circumstance 
and the experimental circumstance. For, in the stream- 
line,theory or hypothesis, the stream line in ques- 
tion exists merely as an ideal tracing of an imagi- 
nary line of demarcation, along which there prevails a 
balance of mutual pressures between the stream which 
lies inboard of the line and the stream which lies outboard 
of it ; and, in the theory, the trend or form of the stream- 
line at that precise point is determined by the previous 
mutual conditions of pressure between the two streams 
all along the infinite stretch of the eg ; the addi- 
tional trend which the stream-line takes at the point in 
question being only such addition to the trend as may be 
necessary for the making up of any lack in the trend 
whica has been in process of acquisition along the infinite 
stretch of approach. Now, the shortening of approach 
which this experience (with perhaps an 8-in. slide) 
effected, abolished very much, or, in fact, about all, 
of those previous and pene mutual experiences 
of the streams, by which experiences they should have 
been (as it were) educated into courses adapted to round 
the obstacle ; therefore the hypothetical stream-line which 
in the theory had been playing the réle of a mere con- 
tinuation of the line of equal mutual reaction between 
two neighbouring streams, having then (so to speak) no 
will of its own, and absolutely no compulsive power, did, 
as soon as it was taken over by the experimenter into his 
experiment, and made by him the pattern of the outer 
bank of his channel, immediately cease to stand for an 
inherently free mutual and equal reaction between two 
streams, and me, on the contrary, an arbitrary ulti 
mate boundary for that stream and for all the streams; a 
boundary not spontaneous, not evelved from the streams 
themselves, not the mere expression or outcome of their 
internal impulses, and their consequent interpressure, but 
a boundary enforced upon them ab extra, the streams 
being now compelled to flow in a rut or groove between 
two absolutely rigid borders, hustled forward in strictest 
conformity with the barriers. Certainly it would be a 
strange fluid that would fail to adopt the form of the 
solids which restrain and contain it. 

Several other objections present themselves, but space 
furbids discussing them. Apart from these, and merely 
in general, it is permissible to remark, first, if it were . 
allowable to take it for granted that an equality, or an 
aw permitting a substitution, exists between a hypo- 
thetical stream-line which may be brought over by the 
experimenter from the theory, and be oo by him as 
a border in his experiment, on the one hand, and the 
actual stream-line as experiment might reveal it. On the 
other hand, then, it would be quite allowable to take it 
for granted that a like equality or identity exists between 
each and every hypoiietical stream line, on the one hand, 
and each and every corresponding actual stream line as 
experiment might reveal it, on the other. Therefore it 
would become allowable to substitute hypothesis through- 
out, and experiment and proof would me wholly un- 
necessary ; a general or ransacking belief in identity 
between the hypothetical and the actual forms, as wholes, 
being no greater a strain upon the faculty of faith than a 
solitary belief in identity with respect to a pair of forms 
would be. Secondly, the experimenter must do away 
with all contraction whatsoever in the channel, since 
contraction is a variation from the conditions of the 
steam-line theory ; and for channel sides he must adopt 
either (a) a reactive border as perfectly elastic as he can 
make it—but this seems _ impracticable in view of 
the necessary pressure to be exerted upon the streams in 
order to u them forward ; or (b) must carve out the 
sides to so abundant an extent that when channel breadth 
is measured orthogonally to the streams, channel breadth 
will remain absolutely undiminished by the introduction 
of the obstacle, and so that this will be the case all the 
way from the very entrance of the streams even to their 
very exit. But whether such orthogonal measurement 
is practicable, it is not now necessary to inquire. 

In spite of all these seemingly insuperable defects, 
Professor Shaw’s system may be seen at a glance to be 
of inestimable value. And for this reason. It makes 
visible to the outward eye those motions which, in the 
transparent fluid, have hitherto been visible only to that 
eye which is within ; and that eye (if it is proper to judge 
from the hosts of mathematical formulas, not one of which 
is found ble to fact or can be used in practice) is 
afflicted with a sort of squint or strabismus, whereby it 
comes to behold all fluid motion quite a-skew. ore- 
over, there are those persone, and very sound thinkers too, 
who will cling to the stream-line theory for-ever, unless 
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they be furnished with testimony to the contrary by the 
way of some of the five senses. Ocular evidence against 
the stream-line theory can easily be furnished by Pro- 
fessor Shaw, and in the manner following. 

Let there be four or five ship-shaped obstacles of sizes 
ranging either in arithmetrical or geometrical ratio from 
the size which he has already employed, down to the size 
of, say, the hundredth of an inch in breadth of beam. 
The ratio demanded by the stream-line theory, namely, 
that between a ship’s beam and a channel of infinite 
width (which, however, is no real ratio), of course cannot 
be had, since this (very clearly in an 8-in. slide) would de- 
mand that the obstacle should be of zero breadth, and 
this would give no trend whatever to the stream lines. 

It will be found, with any one obstacle, that the trends 
of its stream lines differ from the trends with every other 
obstacle. The reason is, the limitations upon stream- 
line formation which are imposed by the limited boun- 
daries of the slide, are different in the case of each ob- 
stacle ; the distance of the limits from the obstacle being 
different with all the obstacles, and the reactions from the 
limits being consequently different in respect to energy. 
The modus by which the change in trends progresses, as 
we proceed from the largest obstacle, through the smaller, 
and to the smallest, is easy of detection, and it can be 
represented by a curve. A further projection of this 
curve, a projection far beyond the range of the experi- 
ments to be made, will enable the experimenter to estab- 
lish approximately what will be the forms of the trends 
in the case of the smallest conceivable obstacle. In this 
manner, substantially those same effects which would 
be produced by enlarging indefinitely the slide—a pro- 
ag quite ee en be produced in practice 

y the use of obstacles whose size diminishes by x 
It would be unnecessary to — to a high degree of 
refinement. For all practical purposes, the useful limit 
would be reached very soon; since as a matter of fact, 
there is no fluid but a viscous one with which experi- 
mental tests can be made ; but the viscidity of all actual 
fluids puts a soon-reached limit upon the distance to 
which the reactive lines of force from an obstacle can 
propagate the stream-line swerve. A ship’s breadth of 
rjy in, with a ship-shaped length in proportion, will 
probably afford a ratio to the size of the actual slide 
which would amply correspond to the conditions in 
practice with an actual ship. 

From the very definition of a perfect fluid, it being a 
substance which yields with constantly increasing defor- 
mation to a constant deforming force or stress, it follows 
that in such a fluid, if incompressible, there can be no 
steady motion such as has been assumed in the founda- 
tions of the stream-line theory; nor, consequently, can 
there be ~ one conformation or configuration of stream 
lines ; but the configuration of the stream-line system will 
change from instant to instant, beginning its existence 
at the bow, where alone it is at first observable, but 
swiftly pushing its extension further and further towards 
the infinite, and causing that, at any one fixed distance 
ahead of the obstacle, the trend of a stream line shall at 
each succeeding instant be different from that which it 
has possessed at any previous instant, or will possess at 
any later one. The result is, there forms ahead (and 
likewise astern) of the obstacle a cone of fluid, at first 
very blunt and partaking but little of the relative motion 
of the obstacle, and this cone rapidly lengthens and 
sharpens itself and partakes more and more thoroughly 
of the obstacle’s relative motion, and at last it becomes 
infinitely long and sharp, and possesses substantially all 
the obstacle’s relative motion, 

In an imperfect fluid like water, such a cone forms 
likewise, though not at the surface ; and it forms with 
this limitation, viz., that although it lengthens and 
sharpens itself, and takes upon itself in part (yet in 
steadily increasing measure) the obstacle’s relative motion; 
still, after it has reached a certain ae the viscosity 
of the particles in it and the viscosity of the particles out 
of it, find themselves quite equal to the reactive lines of 
force lenge | from the bow, and the result is finally 
that the viscosity of passing particles strips away from 
the cone those particles which the reactive lines of force 
would otherwise cause to be added to the cone; it stri 
these away as fast as added. The impairing and the 
repairing energies in and about the cone have now become 
perfectly balanced, and they will remain so unless the 
speed, or other conditions, be changed ; consequently a 
fixed configuration of the stream lines will now exist. 
The equilibrium of forces which, as between a stead 
force and a steadily yielding fluid, could never be stor wx f 
but must further and further be departed from, in a 
perfect incompressible fluid, has now been reached exactly 
in a viscous one ; the viscosity furnishing a steady force 
(in place of the former yielding of the fluid) which now 
sets itself over against the steady reactive lines of force 
from the bows and precisely counterbalances them. 
Thus viscosity furnishes to a fluid a capacity for steadi- 
ness of motion of which a perfect fluid is by its very 
definition destitute. 

In such experiments, should Professor Shaw be pleased 
to conduct them with his inimitable skill, the progress of 
the cone-lengthening, as well as the stop ultimately put 
to the lengthening, can easily be observed, and it can be 
caught by instantaneous op ypyans taken at intervals 
of perhaps one-hundredth of a second from the time of 
letting loose the parallel streams. For the smallest 
obstacle and its stream lines, a larger screen than that 
which he has employed might possibly be necessary. 

Yours truly, 
Marston NILEs. 

Army and Navy Club, Washington, July 11. 
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EXPERIMENTS ON THRUST-BLOCK 
FRICTION.* 


By Herr F. von Kopourtrscu, Member. 


In the various text-books for marine engineers are to 
found various data about the internal friction of marine 
engines, and we know approximately the proportion 
which exists between indicated horse-power and brake 
horse-power. But we know very little how much we 
lose in the thrust-block, tunnel bearings, ard stern tube. 
To determine at least the amount of friction lost in the 
thrust-bleck, I have carried out a series of experiments to 
ascertain what percentage of the indicated horse-power is 
lost by friction. 

Before I begin to describe how the ex ¢ 
carried out, I will give a description of the construction 
of the thrust-block itself. ag 

As you can see by the sageeving which is placed 
below, this thrust-block is not of an ordinary design, but 
is a combination of a roller thrust-block for going ahead 
and an ordinary thrust-block with thrust collar and ring 
for going astern. ; 

You will see that the distance from the centre line of 
the thrust-block to the outside of the rns is for each 
side the same. Also the holding-down bolts are symme- 
trically placed in the centre lines of the block. More- 
over, there are in the two couplings no conical holes, 
and parallel ones, so that it is ible to use either the 
rollers for going ahead, and the white metal rings for 

ing astern, or vice versd, by turning the shaft round. 
The object of this design is twofold. As this kind of 
thrust-block was a novelty to me, I wanted to secure by 


riments were | § 


meter. If we multiply the indicated amperes by the 
indicated volts, and divide by 736, we find the indicated 
electrical horse-power. f ee 
But what we actually want is not the indicated elec- 
trical horse-power, but how many foot-pounds were neces- 
sary for driving the loaded thrust-shaft at 136 revolu- 
tions. This would correspond to the brake horse-power 
on the small shaft on top of the thrust-shaft. The pro- 
portion between this brake horse-power and the indicated 
electrical horse-power is, of course, in this case, the effi- 
ciency of the driving apparatus. This was ascertained 
y brake experiments independent of the thrust- 
block experiments. . 
A brake was applied at the end of the drill press and 
the number of amperes inc and the brake corre- 
ndingly tightened up until the same conditions were 
) tained, as in the case of the thrust-block experiments. 
The result of these experiments was that there existed an 
efficiency of 63 per cent. between the indicated horse- 
power and the brake horse-power in the one case and 67 
per cent. in the other case. 
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this design ‘‘ a second string to my bow,” so that in case 
the roller bearing should give trouble during the first 
voyage the whole ing can converted into an ordi- 
nary one by simply turning it round. The second con- 
sideration was P uced by the intention to carry out the 
experiments which I am going to describe. 
ou will see by the engraving on each side of the 
thrust - block is a short stuffing - box, and the whole 
block is cased in an_ oil-tight cast-iron box. This 
box is completely filled with oil to run the shaft 
in an oil bath. The experiments for ascertaining the 
friction produced with a full load on the block were 
carried out in the erecting-shop. The dimensions of the 
marine engine to which this block belongs are as follow: 
13f in. high pressure, 22} in. intermediate pressure, 36 in. 
low pressure, by 24 in. stroke, and this engine develops 
600 indicated horse-power, at 136 revolutions per minute. 
The ship travels at a _ of 12 knots. Apply: 
ing now the formula for the indicated thrust, we find 
that to run the shaft in the shop under the same con- 
ditions as on rd, it is necessary to place on top of 
the coupling a load of 98 cwt. 2 qrs.161b. As you will 
see, the shaft was placed in a vertical position in order to 
utilise the top surface of the coupling as a platform for 
applying the weights. On to the platform was fixed a 
a shaft of 24 in. indiameter, with a square head at the 
top of it. On this square head was “Pp ied a drill press 
with a pair of mitre wheels, of which the smaller pinion 
was driven by a universal joint attached to a telescopic 
shaft, At the further end of this shaft is again a 
universal ball joint, which is driven by an electro- 
motor. By means of this arrangement it was ible to 
drive the thrust shaft at 136 revolutions with a load of 
11,047 Ib., and I was able to determine how many horse- 
power would be consumed by friction in actual running. 
As you will know, an electro-motor may as 
accurately indicated as a steam-engine, if we place along- 
side of the electromotor an amperemeter and a volt- 

















* Paper read before the Institution of Naval Architects. 
















































shows the results obtained when rollers were used, and 
B the results when white metal rings replaced the rollers. 
The manner in which the experiments were carried out 
was so simple that it will require very little explanation. 
The first experiment, A, was made with rollers. The 
shaft was turned round at 136 revolutions with a load of 
11,047 1b., and the amperemeter showed 20.97 amperes 
and the voltmeter 100 volts; that means to say that we 
required 1321 foot-pounds for turning the shaft. After 
this experiment the thrust-block with the shaft was 
turned round and fixed against the wall. The load was 
applied and the shaft again turned round at 136 
revolutions. 

The results are given in the second line of the Table. 
Tu this case the efficiency of the motor and gearing was 
found to be 67 per cent. ‘ 

To sum up the whole experiments, I found that in a 
marine engine of 600 horse-power 136 revolutions and 12 
knots speed of the ship, 29.75 horse-power are lost in the 
thrust-block if of ordinary construction, and 2.4 horse- 
power are lost if the thrust-block is made on the roller 
system. 








Tue TyNe.—Important developments are taking place 
in connection with the Tyne shipbuilding trade. mith’s 
Dock Company, Limited, has decided to build at Jarrow 
two pontoon docks, one 650 ft. long, capable of lifting any 
steamer afloat; and to make provision for two more 
docks to be added at a later period. 





Beteian Coat Mininc.—An official report just issued 
shows that 573,660 tons of coal, of the value of 220,712/., 
were raised last year in the province of Namur. e 

ition of the Namur coal trade was somewhat better 
fast year than in 1897 ; but still the general result of last 
year’s working was a profit of only 864/. The quantity 
of Namur coal sold last year for eral consumption 
was 531,380 tons, as compared with 521,235 tons in 1897. 
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INDUSTRIAL NOTES. 


Tue state of employment, according to the returns 
to the Labour Dapartment of the Board of Trade, con- 
tinues good, the proportion of unemployed being lower 
than in any similar period since 1890. The figures 
given are based on 2517 returns, namely, 1739 from 
employers, 621 from trade unions, and 157 from other 
sources, so that the area covered is a large one. In 
the 123 trade unions making special returns as to the 
state of employment, there was an aggregate member- 
ship of 502,712 persons, of whom 11,604, or 2.3 per 
cent., were reported to be unemployed at the close of 
the month, as compared with 2.5 per cent. in the pre- 
vious month and 2.6 per cent. a year ago, in only 116 
unions, with a total of 465,143 members. The chart 
line compares very favourably with that of last year at 
the same period, and it is trending downward to a 
lower level in a satisfactory direction. Altogether the 
position is most favourable. 





As regards employment in the various industries, 
the reports from the various collieries indicate a lower 
average of time worked than in the previous month. 
At collieries employing 392,508 persons, the average 
time worked was 5.34 days per week in the month, as 
comp3red with 5.61 in the previous month. But in 
some districts the annual gala days sufficiently account 
for the decrease. 

In the ironstone mining industry employment has 
continued good, with very little change. At mines 
“<a 17,207 persons the average time worked 
was 5.86 days per week, as compared with 5.83 days 
in the previous months. In both cases the average 
time put in is exceptionally good when we remember 
the arduous nature of the employment. In the case of 
the ironstone workers, the high average has been con- 
tinuous for a long period, which speaks well for the 
sobriety and industry of the men, often working in 
out-of-the-way places, and frequently under diffi- 
culties. 





In the pig-iron industry there was a slight falling off 
in the number employed, and in the furnaces in heat, 
but this does not mean in any sense a falling off in the 
demand for pig iron, for that demand is more pressing 
than ever. At the works of 113 ironmasters making 
returns there were 374 furnaces in blast, or two less 
than reported a month ago, but 28 more than a year 
ago. The number of workpeople employed was 24,785, 
or 32 fewer than in the previous return, but 2124 more 
than a year ago. In the manufacture of iron and steel 
employment was reported to be ‘‘ not quite so good” 
as in the previous report, but considerably better than 
ayear ago. At 221 works sending in returns 80,530 
persons were employed, as compared with 81,021 in 
the previous month, but at the same date a year ago 
only 76,017 were employed. The number of shifts 
worked in the period reported on was, 5 54, in the 
previous month 5.60, and a year ago 5.51 respectively. 
The decrease, both as to the number of men employed 
and of shifts worked, cannot be due to any falling off 
in demand, but is traceable to other causes. 

In the tinplate trade a further improvement is re- 
ported, and it is considerably better than a year ago. 
The number of mills reported to be at work was 391, 
employing 19,422 persons, as compared with 380 mills 
employing 19,101 in the previous month, and 325 mills 
employing 16,789 a year ago. These figures show a 
substantial improvement in the tinplate trade. 





In all branches of the engineering and metal trades the 
state of employment has remained good, and has even 
improved. The proportion of unemployed was 2.3 per 
cent. in the various unions, as compared with 2.4 per 
cent. a month ago, and 3.1 per cent, a year ago, and 
this, too, with one or two disturbing causes of an acci- 
dental nature. In the shipbuilding group of trades 
there has been further improvement, employment being 
good. The proportion of unemployed members was 
only 1.7 per cent., as compared with 2 4 per cent. in 
the previous returns, and 3.3 per cent. a year ago. 
The percentage is lower than it al been for years, and 
it would be smaller still but for the malingering of a 
portion of the members, as the reports testify. 

Employment in the building trades has continued 
— good, in spite of some disturbing causes, espe- 
cially in connection with the Plasterers’ Union. The 

roportion out of work in the Carpenters and Joiner3’ 

nion, and in the Plumbers’ Union was only 1.5 per 
cent., in the two previous months 1,3 per cent., and a 
year ago 1.2 per cent. Masons, bricklayers, and 
plasterers, except in cases affected by the dis- 
pute, are equally busy. As a matter of fact, the 
whole group is exceptionally busy. In the furnishing 
trades also employment has been and is good, the pro- 
portion out of work being only 0.9 per cent. in the 
two last months, while a year ago it was 1.3 per cent. 
In = of these groups of trades the prospects remain 
excellent. 


In the printing and bookbinding trades employ- 
ment has been steady on the whole, but the book- 








binders are scarcely so busy. The proportion of un- 
employed members at the date of the return was 
4 per cent., as compared with 3.9 per cent. in the 
month previous, re 3.8 per cent. a yearago. Em- 
ployment in the paper trades has remained good on 
the whole. Tne proportion out of work among union 
members was 2.4 per cent., in the previous month 
2.1 per cent., and a year ago 3.3 per cent. 

In the glass trades employment is a little better, 
9.9 per cent. being idle as compared with 10.2 per cent. 
@ year ago. 

In the boot and shoe trades there has been a seasonal 
decline in some centres, but on the whole employment 
has been fairly good. Trade in the leather branches 
has been fairly steady, the proportion of unemployed 
being 2.9 per cent., a month ago 3.1 per cent, and a 
year ago 4.7 per cent. In the tailoring trades employ- 
ment has been fairly good generally, especially in the 
bespoke branches, with some slackening off in the 
ready-made centres. 

In the cotton trades employment has been good in 
the spinning department, and is improving in the 
weaving branches, 96 per cent. of the females in the 
former, and 90 per cent. in the latter being on full 
time. In the worsted and woollen trades employ- 
ment has been good, and also in the hosiery trades on 
the = Generally the textile trades are well em- 
ployed. 

Taghiymens of dock and riverside labour in London 
was not quite so good as in the previous month. The 
average number employed was 13,862, in the previous 
month 14,251, and at the same date a year ago 13,595. 
But at this season of the year there is some field 
work asa compensation. In the agricultural districts 
there has been plenty of work in most districts ; in 
some there has been a dearth of labour. 





There were reported to the department 59 fresh dis- 
putes in the month, involving 14,254 workpeople. In 
the previous month there were 94 disputes, asia 
23,577 persons, and in the same month a year ago 4 
disputes, involving 12,087 persons. Of the total dis- 

utes recorded, occurred in the building trades, 9 
in mining and quarrying, 9 in the engineering, ship- 
ping, and metal trades, 7 in the textile trades, 7 in the 
transport trades, and 5 in other industries. The 
number of disputes settled, old and new, was 66, 
involving 18,263 workpeople. Of these, 12, affecting 
2670 persons, were in favour of the workers; 23, 
affecting 5259, in favour of employers ; and 30, affect- 
ing 9744, resulted in a compromise. In one case the 
points in dispute were under consideration at the date 
of the report. The disputes, on the whole, were not 
of a serious nature, nor were they prolonged. 

Changes in the rates of wages reported in the month 
affected 51,500 workpeople, all of whom obtained 
advances, the average amount of the advance being 
ls. 1ld. per head. ‘The increases were mainly in the 
iron and steel trades, under sliding scales, affecting 
17,316 persons ; in the tinplate trades, affecting 15,000, 
by mutual arrangement; and in the textile trades, 
affecting 8793 workpeople. In the case of about 5300, 
the changes were preceded by a stoppage of work; 
but in the case of 13,800 persons there was no stoppage, 
the concessions being under sliding-scale arrange- 
ments, while in the remaining 32,000 workers the 
settlement was effected by direct negotiation, or were 
voluntarily conceded by the employers. The result 
generally was very favourable to labour, in whatever 
way the changes were made, 

The latest authentic returns as regards the state of 
employment in the engineering, and in the general 
trade of Lancashire, indicate continued prosperity. 
Employment is good, even where some of the branch 
secretaries of the unions only describe it as moderate. 
In the Manchester district, in branches of societies 
with 21,390 members, only 517 were reported to be 
out of employment, or over 100 fewer than a month 
ago. In the districts of Manchester, Salford, North- 
wich, and Warrington, the secretaries report trade as 
moderate, and yet in all the —— branches 
only 151 were reported to be out at the date of the 
last report from all eauses. In the Liverpool and 
Birkenhead districts employment, in all branches of 
engineering and shipbuilding, was fairly good. In the 
Oldham district only a comparatively few were out in 
the whole of the nine branches. In Bolton, Chorley, 
Heywood, Leigh, and Wigan, employment was from 
good to steady, and at Bury the machine-making 
establishments were fairly busy. .In the Blackburn 
and Burnley districts employment, in all branches of 
engineering, was good, overtime being worked in the 
machine shops. If we follow district by district the 
reports are generally the same, with variations in 
siaete--abuiil , fair, or moderate, all meaning that 
employment is at least fairly good, if not very good. 
In proof of this statement it may be stated that in 
some districts marked ‘‘ bad,” not a single member 
was out of employment. In many marked ‘‘ moderate” 
there were none out of work. In eleven branches 
only one member was returned as on the funds, and 
all those branches follow each other in the published 








list. In another part of the list there are thirteen 
branches with only one member unemployed, in 
another part seven branches. A close examination of 
the returns shows that there is very little to complain 
of in most cases, willing workers, competent at their 
craft, being required. Even where men are out of work 
men are required, as shown by local reports. 





In the Wolverhampton district employment con- 
tinues good in the whole of the iron and steel trades, 
the mills and forges, as well as the furnaces, being in 
full swing. The only real difficulty is with the raw 
material, which cannot be produced fast enough to 
meet requirements of customers. Employment is good 
with engineers, ironfounders, smiths, boilermakers, 
tankmakers, gasholder makers, bridge and girder 
constructors, electrical engineers, and in the railway 
sheds. At Madeley and Coalbrookdale employment 
is good, and moderately so in the malleable iron 
trade at Walsall. Iron and steel forgers at Wednes- 
bury report employment as brisk. In the hardware 
trades employment generally is good—fourteen union 
branches so describe trade; fifteen state that it 
is moderate ; seven that it is quiet. At Halesowen 
wrought-iron nail makers say it is dull, but brisk 
with shoe-nail makers; and at Bilston and Lye the 
ironplate trade is moderate. Most of the workers at 
Cradley Heath—-chainmakers, strikers, and anchor 
smiths are a employed, while the anvil and vice 
makers at Dudley report trade as slack. On the 
whole, the reports are most encouraging, and the 
prospects are good. 





In the Birmingham district only 411, out of 21,007 
members of local trade unions, are reported to be 
unemployed. Nine branches of engineers report trade 
as moderate, two as good. In the whole of the 
branches, forty-four were reported to be unemployed 
from all causes; but of these a large a see were 
out owing to temporary causes. ‘atternmakers, 
ironfounders, smiths, and strikers report trade as 

ood, toolmakers as fair. At Coventry, West 
romwich, and Redditch employment is fair; but 
quieter in the cycle branches, and brisker in the 
motor-car industry. In the brass and copper trades 
employment is good generally. Ina number of other 
branches trade is reported to be from good to fair or 
moderate; in no case is employment said to be bad or 
slack. Altogether the position is most favourable, 
and the prospects are good. 


The Trades Union Congress scheme of general fede- 
ration has been so far successful that it starts with an 
assured membership of 297,083 members, that being 
the total declared on the last day for receiving appli- 
cations. Forty trade unions had joined at that p 
paying their subscriptions for 90 per cent. of the total 
members on their ks. The bulk of the unions 
which have joined consist of the smaller unions, the 
largest being the Engineers, with 80,000 members. 
Then comes the Gas Workers’ Union, with 44,000; 
the Boot and Shoe Operatives, with 20,000 members ; 
the Card and Blowing-Room Operatives, the Friend] 
Society of Ironfounders, and then the National Amal- 
gamated Union of Labour of a miscellaneous cha- 
racter. The absentees are as curious in their way as 
those included in the list. For example, the Boiler- 
makers and Iron Ship Builders, the Amalgamated 
Society of Carpenters and Joiners, and the great 
mining federations kept aloof. The future action of 
the Federation Council will determine whether those 
not now federated will join, or whether they will 
continue to keep aloof. So far, the new federation 
and the Trades Union Congress will run side by side, 
but if the federation assumes its rightful place, there 
will be less necessity for the congress, certainly less 
for the Parliamentary Committee. There have been 
federations in the past, but, as a rule, they were 
short-lived. There are a variety of interests in the 
forty unions which are not altogether at one; they 
are diversified to such an extent that it is not only 
possible, but probable, that they will clash. But the 
test of usefulness will come when a strike of some 
importance arises in connection with one of the unions 
which may not be quite congenial to the rest, or to 
which one or two of the unions strongly object. The 
power of the federation will be greatest in the direc- 
tion of conciliation, if that policy is pursued. In this 
direction there is no erd to its usefulness if it can be 
carried on successfully. If its object be war, indus- 
trial war, it will fail; if it be peace, it may be of real 
service. 


The friendly societies continue to nibble at the pro- 
posals to establish a scheme of old age pensions, but 
they do so hesitatingly as though they were afraid 
that poison lurked in the dish or dishes spread before 
them. At the annual delegate assembly of the Imperial 
Order of Oddfellows, held in Leeds, the Grand Master 
said that there was not the slightest doubt that old 
age pensions would come, and it was the duty of the 
friendly societies to assist the Government as far as 
possible to solve this perplexing problem. He went 
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on to say that friendly societies would reap great 
benefit from such a scheme, as under it they would 
not have to pay pensions, as they were doing 
at present under the guise of sick pay. That is 
so. The great friendly societies ought to be anle 
to give effective assistance if the thing is at all 
feasible. Their vast organisations, their numerical 
strength, the wide experience which they have had, 
quality them to take a leading part in the settle- 
ment of a practicable scheme. Any scheme which 
has the support of the friendly societies would 
carry with it the support of the public also, for 
it would be prudent and not extravagent in its work- 
ing. At the same meeting the question of lapsed 
membership was referred to with deep regret. The 
financial position of many of the branches was 
also referred to as one deserving of grave considera- 
tion. Suggestions were made respecting it, but it was 
left for the incoming executive to take action. The 
Independent Order of Foresters’ High Court has also 
been in session at Eastbourne, where the mayor re- 
ceived the delegates, and was, in return, presented 
with a history of the order, and en honorary degree 
was conferred upon him. The High Court of the 
Ancient Order of Foresters will meet in Cardiff the 
first week in August. All these gatherings are of 
public interest, because of the vastness of the re- 
sources represented, as well as the numerical strength 
of the several orders, and because also of their great 
influence for good throughout the land. 


According to a statement made in the Queensland 
Parliament by the Colonial Premier, in reply to a 
question addressed to him by the leader of the Labour 
varty there, Mr. Ben Tillett has accepted the post of 
oe Me in the counties of Gloucestershire, Somerset- 
shire, and Yorkshire, in this country, on the resources 
of Queensland, and its advantages to British work- 
men as emigrants to that colony. The acceptance of 
this post by Mr. Tillett has given umbrage to the 
Labour leaders in the other Australian colonies. For 
example, he is asked by an Adelaide correspondent 
whether, if Queensland offered such advantages, so 
many men would be kicking up their heels in Mel- 
bourne and Sydney. It is stated that from one end of 
Australia to another men are vainly seeking an oppor- 
tunity of earning a living, and also that in the cities 
the workers besiege the various State Labour Bureaus 
by the thousand. In Victoria there are, it is 
said, 10,000 unemployed, in Sydney from 3000 
to 5000, and in Adelaide nearly 3000 are regis- 
tered at the local labour office. Victoria and South 
Australia have a diminishing population owing 
to the prolonged drought, some 120,000 having left to 
seek work elsewhere. Still there is plenty of un- 
occupied land in Queensland for those able and willing 
to till it; but if the emigrants from this country 
seek the towns there is little chance for them. It 
would seem that the Australian workmen are not over 
anxious to welcome co-workers from the old country, 
thinking, perhaps, that the fewer the better. But 
after all this is not a far-seeing policy. 
men’s paradise is not where the population is sparse, 
but where it is more or less dense, for supply stimu- 
lates demand, as well as demand stimulates supply. 
They react upon each other. But Mr. Tillett’s enter- 
tainers, those who played host to him in Australia, do 
not appear to be very well pleased at his acceptance 
of the post of a paid advocate of emigration to the 
unoccupied territory of Queensland, the area in which 
for settlers is immense. 








SUBMARINE TELEGRAPH ENTERPRISE. 

SuBMARINE telegraph enterprise has developed of 
late a phase of considerable gravity. After many 
millions have been invested by private capitalists in 
laying down cables to the Mediterranean, Africa, 
India, China, and Australasia, the British Govern- 
ment has announced that it is prepared to co-operate 
with the Governments of Australasia and Canada 
in laying a Government cable from Vancouver, or some 
similar point, to some landing place on the New Zea- 
land coast, and thence to Australia proper. A Pacific 
cable has been long under consideration, and if it 
were promoted by private enterprise, the Eastern 
and the Eastern Extension Companies would have no 
fair ground of complaint, as they must, of course, take 
their chance of private competition ; but the case is 
altogether altered when Governments pledge the credit 
of the United Kingdom and some of its principal colonies 
for the purpose of entering into active competition 
with private enterprise. The establishment of a Pacific 
cable is a hazardous and doubtful enterprise, from 
which private capitalists naturally shrink ; and even 
the British, Australian, and Canadian Governments 
appear not to have actually commenced work at pre- 
sent. It is pretended in some quarters that it is better 
that telegraphic communication with the colonies, and 
with what is rather vaguely styled “the Empire” 
should be in Government hands, and under Govern- 
ment control. If this is really the case, the Govern- 


best of them; but the question, after all, is whether 
the management would be better under an officialism 
which has generally shown itself inefficient and un- 
enterprising than under companies which have virtu- 
ally to — for a livelihood, and which to attain 
that object have to put forth the utmost industry, skill, 
and intelligence. Of course, every question has two 
sides, and firms and individuals who entrust tele- 
(oe business to the Eastern and Eastern Extension 

ompanies complain that the rates charged are far 
too high, and that a wholesale reduction ought to be 
made. The managers of the two companies rejoin 
that the cost of establishing the existing cables has 
been very heavy, and that it is necessary to conduct 
the business of the two companies upon the soundest 
possible basis, or, in other words, to accumulate great 
reserves to provide for all eventualities. The reserves 
of the Eastern Telegraph Company stood at the close 


with the East and other quarters, as during the past 
half-year it increased its capital obligations with this 
object to the extent of 306,324/. is is a state of 
things of which, one would think, account should be 
taken in official quarters. Great Britain has highly 
important interests in the Far East, and the Eastern 
Telegraph Company is certainly doing what it can to 
protect and develop these interests. Is it too much 
to say, that in pursuing such a policy as this, the com- 
pany has deserved well of the country? 





CLARK’S ADJUSTABLE SHIP CURVE. 

We: illustrate on this page an ingenious adjustable 
ship’s curve which has been designed by Mr. Gordon 
P. Clark, of 10, Lansdowne-road, Notting Hill, W. 
As shown in our illustration, the instrument consists 
of a wooden spline mounted on a metal rod, around 
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of March, 1899, at the goodly sum of 1,239,457/., the 
dividend paid by the company for the year ending at 
the same date having been 7 per cent. The traftic 
receipts of the Eastern Telegraph Company for the 
half-year ending March 31, 1899, were 467,506/.; and 
after providing for working expenses and the 7 per 
cent. dividend, the company was enabled to add 
100,000/. to its general reserve, and 17,000/. to its 
miscellaneous reserve funds. The miscellaneous re- 
serve funds are intended to provide for the mainten- 
ance and insurance of repairing ships, the depreciation 
of land and buildings, the insurance of goods in transit, 
&c. All this is highly commendable, but the question is 
whether the period has not arrived when some effort 
should be made by the two companies to reduce 
their cablegram charges. It is all very well for the 
directors to protest upon abstract politico-economic 
principles against Government interference and Go- 
vernment competition; but any declamation of the 
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kind has very little weight with the public, which 
requires to be served more cheaply, and which will 
not relax its efforts to attain that object. 

A convention concluded with the French Govern- 
ment some years since for a land Jine through 
France to Marseilles terminated in March, 1899; 
and the Eastern Telegraph Company has laid a 
new cable from the United Kingdom to Gibraltar, 
Malta, and Egypt. Direct communication with 
Egypt and the Far East as well as South Africa has 
y this means been materially strengthened. The 
cost of the Malta and Alexandria section of the 
new cable was charged against the general reserve 
fund. A new repairing ship which is being built 
by the Eastern Tabaniets Company, to replace the 
cable ship John Pender, will be completed by the close 
of 1899, and will be at once put in commission for im- 
rtant renewal work in the Red Sea. The Eastern 
‘elegraph Company derived a revenue of 25,113/. in 
the six months ending March, 1899, from dividends 
on shares in other telegraph companies ; and altogether 
its aggregate revenue from all sources for the six 
months was 493,504/. The working expenses for the 
half-year were 168,829/., or about 35 per cent. Home 
expenses figured in the total of 168,829/. for 13,955/.; 
working expenses at stations, for 97,025/.; and the re- 
pair and renewal of cables for 34,5207. The actual 
cost of the repair and renewal of cables for the half- 
year was 44,907/., but this was reduced to 34,520/. by 
a charge of 10,387/. made to the Italian Government 
for repairs of cables under its control, and to sundry 
companies for the call of ships for cable-repairing 
purposes, and for the hire of ships for cable re- 
pairs. The cost of the Malta and Alexandria sec- 
tion of the new cable to Egypt was charged, as 
has been already stated, against the general reserve 
fund ; the amount thus charged was 135,774/. The 
ope: reserve was increased during the six months 
y an allocation of 100,000/. from revenue and 10,9531. 
was received for interest on investments. Even 
then, however, the general reserve fund was reduced 
from 938,551 at the close of September, 1898, to 
913,553 at the close of March, 1899. The object of 
the directors in charging part of the cost of the new 
Egyptian cable to the general reserve was, of course, 
to keep down the capital account. The expenditure 
made upon the new cable to the East as between 
Porthcurnow, Gibraltar, and Malta was 306,324/. The 
total cost of the cable from Porthcurnow to Alexandria 
was accordingly 442,099/. It will be seen that even 





ment should buy up the existing cables and make the 


now the Eastern Tele; —_ Company is not relaxing 
its efforts to afford the best possible communication 





the end of which it can be bent by means of the cord 
shown. This cord, when tightened to the desired 
extent, is fixed by forcing it into a tapered extension 
of one of the holes through which it passes. The 
shape of the curve can be varied by sliding the metal 
rod in or out, and also by varying the position of a 
hook which is arranged to slide on the rod and to hook 
over the spline. Two of these hooks are provided, 
one of which is used when a right-handed curve is 
being drawn, and the other for a left-hand curve, thus 
enabling the user to place the instrument flat on his 
paper. The metal-work of the instrument is heavily 
plated, and thus will not be easily tarnished by hot 
hands. 








CanaviaAn Paciric Ramway.—The Canadian Pacific 
Railway Company has inaugurated a 100-hour service 
across the North American continent between Montreal 
and Vancouver. The new service brings London within 
ten days of Vancouver, and New York within fifteen 
days of Japan. 





CaTaLocurs.—The Linde system of refrigeration and 
ice-making for use on land and on board ship is fully des- 
cribed and illustrated in a new catalogue just issued by 
the Linde British Refrigeration Company, Limited, 
whose London house is at 35, Queen Victoria-street, E.C. 
Over 4000 machines are in use—2036 in breweries, 728 for 
meat stores, 417 for ice-making, 323in ships, 102 in dairies, 
and the remainder in various industries.—The Garrard 
Manufacturing Company, Limited, Magneto Works, 
Ryland-street, Birmingham, send a catalogue illustrative 
of the manufacture and use of their Garrard chains for 
cycles, &c.—In view of the great interest being taken 
in automatic couplings in this country the catalogue 
just issued by the McConway and Torley Company, 
Pittsburg, Pa., will be welcome, for the company are 
sole manufacturers of the Janney coupler for passenger 
cars, freight cars, and locomotives, extensively used in 
the State, as well as of the Janney vestibule. The cata- 
logue gives full details on the subject, there being about 
forty plates with illustrations of all parts.—Messrs. 
Whitmore and Benyon, Limited, of Wickham Market, 
and 64, Mark Lane, London, E.G, have sent us a very 
complete catalogue of their rice mill machinery. — Messrs. 
Rooper and Harris, Limited, Stafford, have issued a 
price list of emery wheels and emery grinding machinery, 
with a few remarks upon emery and emery grinding and 
other useful data. Hach of the well-known machines 
of the company is illustrated and all details of the design 

ven. ns, sony Dick Kerr and Co., Limited, 110, 
annon-street, London, E.C., have sent us one of their 
circulars, No. 101, in which there is a complete illustrated 
description of the solenoid blow-out series parallel con- 
trollers, now in use in connection with many of the 
electric railways and tramways in this country.—Amongst 
other catalogues received this week are: Tangyes Limited, 
Cornwall Works, Birmingham, giving a revised price 
list of chain blocks and chains (Weston, Cherry, facile 
and worm); Messrs. H. B. Barlow and Co., Cornbrook 
Works, Chester-road, Manchester, on automatic gear and 
rack cutting, and patent e ding mandrils ; The Lan- 
cashire Patent Belting and Hose Company, Strangeways, 
Manchester, dealing with ‘‘hair belting” ; The Coheen 
Manufacturing Company, Canton, Ohio, U.S.A., one on 
carbonising coating and a composition oats intended 
for preserving iron and steel; The n Regulator 
pines Dorchester Lower Mills, Mass., on steam 
regulating devices and steam pumps including valves, 
governors, pressure reducers and regulators for engines 
and pumps; Campbell Printing Press and Manufactur- 
ing Sime, Brooklyn, New York, with London office 
at 96, Leadenhall-street, E.C., on ‘‘multipress” and the 
“new model” series of rapid rotary web perfecting 
newspaper presses.—Herrn. R. Kurka, Frankfurt -on- 
Main, on filters, 
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THE SUPPORTING OF SHIPS IN DRY 
DOCKS. 


The Distribution of Pressure over the Bottom of a Ship in 
Dry Dock and over the Dock Blocks.* 

By Mr. Francrs Exear, LL.D., F.R.S., Vice-President, 

A RECENT accident to the North German Lloyd steam- 
ship Fulda, while being dry-docked in one of the Birken- 
head graving docks, has attracted much attention to the 
distribution of a ship’s weight over the blocks in docking. 
The matter has proved to be of considerable practical im- 
portance, especially in view of the increasing size and 
weight per foot of length of steamers, and it might, 
therefore, be interesting to place some of the facts of this 
case upon record before they are forgotten, and to con- 
sider a few points that appear to be suggested by them. 

This is not the first accident of the kind that has hap- 
pened; nor have these accidents been confined to any 
particular type or design of blocks. The consequences 
are very serious in such cases for all concerned ; and, as 
the chief elements in the matter are the pressure upon the 
dock blocks, and the evenness of its distribution over 
them, it is important to consider how, and to what extent, 
the amount and distribution of that pressure may become 
dangerously affected by conditions that sometimes arise 
in docking. 

The Fulda is a vessel 430 ft. in length between perpen- 
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bottom to the pressure of the blocks; and (2) that the 
blocks are perfectly elastic, so that the amount of com- 
pression of any block due to the load upon it is directly 
proportional to the load. It is easy to calculate the pres- 
sure upon any block on these assumptions ; and the re- 
sults so obtained have a certain relative value, but the 
figures they give for the maximum pressures are much 
lower than these would actually amount to. As the 
blocks are not perfectly elastic and no ship is appa f 
rigid, the distribution of pressure over the blocks would, 
in practice, be more uneven, and the figures for maximum 
pressure would be increased. 

It is also assumed, apart from all other considerations, 
that the line of keel agrees with the line of top of blocks, 
so that, when the vessel first takes the blocks right fore- 
and-aft, the keel touches the top of every block. If, for 
instance, the line of blocks is straight and the keel of the 
ship is hogged, the pressures upon the blocks at each end 
would obviously be increased, and those near the centre 
would be reduced. This is also a condition of perfection 
that not only cannot be relied upon in a but is 
frequently departed from to an extent sufficient to greatly 
increase the maximum pressures. 

Suppose, however, the above conditions to be fulfilled 
in the case of a vessel whose displacement is W tons, 
and whose centre of gravity is in the middle of her 
length. Let her length be/ feet, and the distance between 
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the blocks from centre to centre a feet, so that / = na, 
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of the centre one being p, that of the second will be 2 », 
that of the third 3p, and so on to the foremost block, 


where, in this case, it would be 3n p. The moments of 
these increases of pressure about the middle block 


woul 
3n\2_ 
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3n\2 
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To these require to be added the moments of the reduc- 
tions of pressure upon the after blocks, which are exactly 


the same, so that the tipping moment of the ship = ws 


pa,4pa,9pa 
and their sum would be 
pa{t+ 2+ 3+ 


is balanced by a moment of pressure upon the blocks = 
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diculars ; 45 ft. 9 in. in breadth moulded; and 36 ft. 9 in. 
in depth moulded. Her displacement, as laden at the 
time of the accident, was about 6600 tons. She has a 
bar keel, 12 in. deep and 3} in. wide; a section of which 
is shown in Fig. 1. The blocks upon which she was 
docked are of cast iron, with greenheart caps, and soft 
wood on top of the greenheart, as shown in Figs. 2 and 3. 
They are of a type that has been employed in several of 
the Mersey dry docks for nearly forty years. The blocks 
are 2 ft. 6 in. high, and are spaced 4 ft. 6 in. apart from 
centre to centre. The length of the Fulda from front of 
stem to after side of sternpost being 430 ft., was nearly 
equal to 96 of these spaces. Her profile, as she rested 
upon the blocks, is shown in Fig. 4. 

After the vessel had been well grounded upon the 
middle of the blocks and was side-shored, the water was 
pumped out of the dock. About 15 to 20 minutes after 
she had been left dry upon the docks her keel cut through 
them, and she fell down to the bottom of the dock. The 
injuries to her bottom and structure generally were so 
great that she became a constructive total loss. 

The length of overhang forward is unusually great in 
the Fulda, and I have never any vessel in which it is ex- 
ceeded. Her keel, assuming its line to have remained as 
originally laid off, rises ? in. at the block numbered 24 in 
Fig. 4, or at one-fourth of the length of the vessel from 
the front of the stem. It rises 18 in. at 23 block, 23 in. 
at 22, 32in. at 21, and 54 in. at 20. No weight could, there- 
fore, be taken by No. 24 block, or any block forward of it 
till the keel of the vessel had comp , or cut into, the 
blocks abaft it. The small depth of the wood caps upon 
the cast-iron blocks, 6 in. of greenheart and 3 in. of soft 
wood, would not admit of sufficient compression to enable 
or support to be contributed by the blocks in front 
of 24, 


It may appear at first sight easy to determine the pres- 
sures upon the blocks in such a case, and what the maxi- 
mum pressure would be, but it is in reality extremely 
difficult to even —- with reasonable accuracy to 
the amount that the maximum pressure might reach in 
certain circumstances, Itis easy, by making assumptions 
with regard to the flexibility or non-flexibility of the 
ship, and the elasticity of rigidity of the blocks, to arrive 
at certain figures for the pressures, but these require to 
be used with great care, and with close reference to the 
conditions that are involved in the assumptions. 

For example, it may be assumed: (1) that the struc- 
ture of the vessel is rigid, and does not bend as a whole, 
because of differences between the longitudinal distribu- 
tion of the load and thesupports, nor yield locally in the 
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where n is the number of block spacings in the length. 
The number of blocks supporting the vessel would then 
be n +1. If such a vessel were supported upon equi- 
distant blocks from the front of stem to aft side of stern- 


post, the pressure upon each block would be “ i 
n 





We will now consider the change in the amount and 
distribution of the pressures if the blocks were re- 
moved for one-fourth of the length from front of stem: a 
is, as before, the distance between any two blocks, and 
there are {+1 blocks left to support the ship. 


The mean pressures per block would now be ei 7” 
n 
z bl i’ If the centre of gravity of the vessel were at 
n 


the middle of the supported part, 7.¢., at three-eighths of 
her length from the after block, the pressures upon the 
blocks would be uniform, as before. But the centre of 
cour is at half of the vessel’s length from the after 

lock, so that there is a moment to tip her by the head 


equal to W ; . This moment requires to be balanced by 


an excess of pressure upon the forward blocks, and a re- 
duction of pressure upon the after blocks, sufficient to 
give an —_ moment in the opposite direction. 

The keel of the ship and the line of top of blocks both 
being assumed straight, it is obvious that any variation 
of pressure along the line of blocks must be by arithme- 
tical progression from one end to the other, Suppose the 
vessel is placed upon blocks which leave one-fourth of 
her length forward unsupported, and that her centre of 

vity is for the moment at three-eighths of her length 
rom the after block ; the pressure upon the blocks is now 
4W 
3n + 
a moment to tip the ship by the head equal toW < » which 


uniform, being equal to r upon each. Now, apply 


would be the effect of shifting the centre of gravity to the 
middle of the length, and let p be the difference between 
the pressures of any two adjacent blocks caused by this 
tipping moment ; the pressure will remain the same at 
the middle block, but it will be increased at any block 
before the middle of an amount equal to p multiplied by 
the number of block spacings between it and the middle 
block, and it will be diminished by an equal amount at 
the same distance abaft the middle. The keel will, there- 
fore, rotate about the the middle block through a small 
angle, till » becomes sufficient to constitute a moment 
that is equal and opposite to the tipping moment of the 


ship. 
The increase of pressure upon the first block forward 
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The increase of pressure upon the foremost block and 
reduction upon the after block, being equal to p a , is 

therefore 
Sn 
w__* 
(5"+ )(4rt2) 
The actual pressure upon the foremost block will be 
+ the increase of pressure p 


4W s-.. 
3n+4 


: 4 
3n+ 4 
; and that upon the after block will be 


Sw. —upon the foremost block, and 


3n 
32 W 
(3 n + 8) (3n + 4) 
upon the after block. 3 

The Table on the next page gives the pressures upon 
each block, as thus calculated, for any number of blocks, 
and with various lengths of —e increasing from 
nit to three-eighths of the vessel’s length. W is, as 
before, the weight of the vessel, and n the number of 
block spacings in the total length. 

The corresponding figures are given in the Table for 
the Fulda. The conditions of the accident were, how- 
ever, slightly different from those of the formule in the 
Table, as the vessel did not receive any support from 
Nos. 95 and 96 blocks, and her centre of gravity was 
about 2.6 ft. abaft the centre of length. The necessary 
corrections could readily be made, if desired, for the 
exact circumstances of this or any other case, but they 
would not affect materially the figures here given. It is 
not now £0 much a question of any particular ship as of 
the general conditions of docking ; and vessels might, for 
instance, sometimes be dry-docked, with the centre of 
gravity quite as far forward as the centre of length. The 
weight of the Fulda is taken at 6600 tons, and n = 96, 

It can readily be shown that, when the vessel rests in 
equilibrium upon the blocks under the conditions 
assumed, there will be no pressure upon blocks that are 
more than twice the distance abaft the centre of gravity 
of the vessel that the foremost block is before it. The 
aftermost block that would take any pressure with 
five-sixteenths of overhang is at one-eighth of the 
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length of the vessel from the after block; and with 
three-eighths of overhang it is at one-quarter of the 
length from the after block. In the latter case, three- 
je of length overhang forward would require on»- 
uarter of length overhang aft in order to bring 
the centre of pressure of the blocks under the centre 
of gravity of the vessel, and satisfy the conditions of 
equilibrium. With five-sixteenths of overhang forward, 


the last block upon which pressure would come is the 5 
from the aftermost one, and the pressure upon it would be 
512 W . With three-eighths of overhang 
(9 n + 32) (On + 16) 
forward the last block to take pressure would be the ” 


aft, and the amount of pressure would be 
; 128 W 

(3 n + 16) (3 n + 8) 
cases given in the Table by arithmetical progressions 
between the foremost and after blocks, and in the last 
two cases this progression would, of course, commence at 
the last block which sustains pressure, instead of at the 
after block. 


rom 


The pressures vary in each of the 
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In the case of the Fulda, the last block to sustain pres- 
sure with five sixteenths of overhang would be No. 84, 
and the amount would be 4? tons. With three-eighths 
of overhang the last block would be No. 72, and the 
pressure 9}43 tons. 

The foregoing results are based upon the assumption 
that the ship is rigid and the blocks perfectly clastic. It 
i3 necessary to consider how a departure from these con- 
ditions would affect the pressures upon the blocks. 

We will first suppose that the blocks are only elastic 
up to a certain point, and that afterwards their resistance 
increases so that the amount of compression is less than 
in direct proportion to the load. This would be the case 
after they had been strained by over pressure beyond the 
elastic limits of the material. With such blocks as are 
shown in Figs. 2 and 3 the relative resistances of the soft 


wood cap, greenheart block, and cast-iron blocks might | 8Te¢ 


be taken roughly as 1:3:15. If one of these blocks 
were loaded to destruction, the soft wood cap would first 
be compressed beyond its elastic limit, and this compres- 
sion would continue till the resistance of the material to 
further compression became equal to that of the green- 
heart below it. By further increasing the load, the soft 
wood and the nheart would become so closely com- 
pressed that the resistance to further compression might 
ultimately equal that of the iron block. In other words, 
the resistance of the block te compression would pass by 
gradual transition through tkree stages. It would com- 
mence with the resistance of the soft wood cap; it would 
then increase to the resistance of greenheart, the soft 
wood being compressed so hard upon the latter as to have 
practically the same resistance; and the resistance of 
the whole would afterwards gradually increase till it 
ultimately reached that of the cast-iron blocks. 

Now, the results given in the Table above would 
apply, with fair approximation, to blocks of the same 
material throughout, when the latter is not strained 
beyond its elastic limit. In the case of the Fulda, they 
would apply so long as the prescures upon the blocks 


were not sufficient to compress the soft wood of the cap| blocks 


beyond its elastic limit ; or if the pressures were sufficient 
to compress the soft wood beyond that limit, they would 
also apply so long as that was not the case with the green- 
heart below it. It may not be practicable to determine 
the exact variations of resistance of materials that would 
actually occur in practice, but a few illustrations of the 
obvious effects of certain increases of resistance due to 
en ag ge of blocks might serve to indicate how 
rapidly the maximum pressure rises after the limit of 
elasticity of the material has been passed. 

The exact line of keel is such an important factor in this 
problem, and the distribution of pressure depends so 
much upon it—especially in the case of iron blocks with 


blocks due to any arbitrarily assumed line of keel. In 
docking ships, the worst conditions that occur in practice 
require to be allowed for; and it would he difficult to fix 
upon any deviation of keel from the straight line, and be 
sure that these would give the greatest irregularities of 

ressure upon the blocks that are possible. In the follow- 
ing illustrations the line of keel is supposed to be such as 
would cause variations of pressure over the blocks—reduc- 
ing it amidships and increasing it aE 6 nee pee y 
equivalent to the case of a perfectly straight keel upon 
blocks whose relative resistances for equal amounts of 
compression are the same whatever the load might be. 
This would be something like the case of a keel that 
would cut deeply into the foremost blocks and strain some 
of them beyond the elastic limit of the wood caps before 
bringing much pressure upon the blocks nearer amidships. 
At any rate, this is an assumption that may serve to illus- 
trate—as other conceivable conditions might be made to 
do—the tendency to great increase of maximum pressure 
that would follow any straining of the wood blocks beyond 
their elastic limit. The figures thus arrived at must be 
regarded more as illustrations of this tendency than at 
quantitative values. 

In calculating the pressures when the resistance of the 
material to compression is not uniform, I have adopted a 
less general and exact method than the former, in order 
to simplify the procass. We will take the case of a vessel 
similar to the Fulda, whose centre of gravity is in the 
centre of her length, or vertically over No. 48 block, when 
she is supported only over three-fourths of her length, 
from blocks 24 to 96; and we will suppose that the dis- 
tance between the blocks is increased from 4 ft. 6 in. to 
. <4 6 in., so that she has 25 blocks under her instead 
of 73. 

First, we will assume that the soft wood caps on the 
foremost blocks have been strained beyond the elastic 
limit of the material, so that the resistance to further 
compression of No. 24 is trebled, and that of Nos. 27, 30, 
and 33 is doubled. The conditions of equilibrium of the 
ship upon the blocks being: (1) that the sum of the pres- 
sures upon the blocks must be equal to the weight of the 
vessel, and (2) that the moments of the pressures about 
the centre of gravity of the vessel must be zero—it follows 
that the pressure upon block 96 would be 108.23 tons, 
increasing by arithmetical progression up to block 36, 
where it would be 270.21 tons. It would be 556.61 tons 
at No. 33, 572.81 tons at No. 30, 589 tons at No. 27, and 
907.80 tons at No. 24. 

If the 25 blocks upon which the vessel rests were per- 
fectly elastic, the pressures upon the foremost and after 
blocks would be given by making n = 32 in the fifth line 
of the Table annexed. The minimum pressure at 96 
would thus be 20.31 tons, and the maximum pressure at 
24 would be 507.7 tons. As each of these blocks is ap- 

roximately doing the work of three of the Fulda’s, these 

gures require to be divided by 3, in order to compare 
them with those of the Fulda. The pressure upon the 
after block No. 96 will therefore have been increased by 
the assumed variation of resistance of the forward blocks, 
from 6.77 to 36.8 tons, and that upon the foremost block, 
No. 24, from 169.2 to 302.6 tons. 

Secondly, we will assume that blocks 24 to 39 inclusive 
have all been strained beyond the elastic limit of the soft 
wood to such a degree that the resistance of the latter to 
further compression has been incr to that of the 
egy ag 7.¢., it has been been trebled. The pressures 
upon the blocks would then be 134.12 tons at No 96, 
increasing by arithmetical progression to 186.94 tons at 
No. 42; and 569.63 tons at No. 39, increasing by arith- 
metical progression to 613.65 tons at No. 24. Dividing 
these figures by 3, we have 44.71 tons pressure for the 
Fulda on the after block, and 204.55 tons on the foremost 


lock. 
Thirdly, we will suppose that in the latter case the 
nheart of the two foremost blocks is strained beyond 
its elastic limit, so that at No. 24 the resistance to fur- 
ther compression has practically become as great as that 
of the iron upon which it rests, and at No. 27 it is a mean 
between that and the resistance at No. 30. The resistance 
of No. 24 to further compression will then be fifteen times, 
that of No. 27 will be eight times, and that of Nos. 30, 
33, 36, and 39 will be three times that of No. 42, and the 
blocks abaft it. Under these conditions the pressures 
upon the blocks would be 195.35 tons at No. 96, diminish- 
ing by arithmetical progression to 119.5 tons at No. 42, 
345.87 tons at No. 39, diminishing to 307.94 tonsat No. 30, 
885.91 tons at No. 27, and 1413.3 tons at No. 24. 
Dividing these figures by 3, we have 65.12 tons pressure 
for the Fulda on the after block, and 471.1 tons on the 
foremost block ; or about seven times the mean pressure 
hd in the first line of the Table. 
n+1 

These are hypothetical cases, but they indicate the 
possibility of great increase of pressure upon the fore- 
most blocks when the overhanging weight is sufficient to 
compress the wood caps beyond the limit of elasticity ; 
and they show that, whatever amount of weight the 
may be intended to support, the actual pressures 
upon them may become far greater than is intended or 
supposed, if care is not taken to distribute the —— 
so that none of the blocks become strained beyond the 
elastic limit of the material. It may be observed that 
the above considerations apply as well to wood blocks of 
full height as to blocks upon which the wood was only, 
asin the Fulda’s case, a few inches deep. The amount 
of compression of the wood would be proportional to its 
deptb, but the ultimate resistance of the material to 
crushing would be the same in both cases. 
It is, of course, the common practice in docking vessels 
to fit intermediate blocks, or, as it is called, to double or 
treble the blocks where excessive pressure is likely to be 





only a few inches of wood at the top—that it would be of | b 
little use to calculate the variations of resistance of the | 





rought to bear, by great length of overhang or other 
causes. The effect of this can readily be illustrated by 





referring to the cases just considered, in which the resist- 
ance of the foremost blocks is greater than that of the 
others. Take the first case, where the resistance of 
No, 24 is trebled, and that of Nos, 27, 30, and 33 is doubled. 
This would be practically equivalent to ‘‘trebling” 
No. 24 to 26 blocks, and “doubling” Nos. 27 to 33 ; 
that is, to fitting two intermediate blocks adjacent to 
each of Nos. 24 to 26 and one intermediate block adjacent 
to each of Nos. 27 to 33. The maximum pressure would 
thus be reduced to 100.87 tons at the foremost block. 

In the second case given above, where the resistances 
of Nos. 24 to 39 blocks are all trebled, similar results 
would be obtained by “‘ trebling” these blocks or fitting 
two intermediate ones adjacent to each. The maximum 
oe ge would then be only 68.18 tons at the foremost 

lock, and would actually be reduced to the mean pressure 


Ww ; in the Table. 


n+ 

The breadth of the Fulda’s keel is 34 in., and the width 
of the block at the = | is 12 in. It is doubtful if the 
extra breadth furnished by the garboards is of much use 
in distributing the pressure over the top of the wood cap 
so as to offer resistance to the crushing of the wood, see- 
ing that it is tapered away to nothing at the bottom ; but 
we will assume that the effective breadth of keel to resist 
crushing is increased to 44 in. by the garboards. If we 
take 2 tons per square inch as the crushing load for the 
soft wood caps, 6 tons as that of the greenheart block, and 
30 tons as that of the cast-iron block—the average of tests 
made by Mr. Snelus for the Fulda’s blocks was 32 tons— 
it will be seen that the soft wood would be completely 
crushed by a pressure of 108 tons upon the block, and the 
greenheart by a pressure of 324 tons. It is therefore con- 
ceivable that even if the ship were absolutely rigid, and 
the maximum pressure upon the blocks not affec 
by her flexibility, the pressure upon the foremost block 
might become sufficient to completely crush the green- 
heart. If that point were passed, the pressure would 
come upon the cast-iron block in a different manner from 
that intended, and break it much more easily than when 
transmitted through the medium of an elastic wood block. 

But, besides the alteration in the distribution of pres- 
sure after the material of the blocks has been strained be- 
ee its elastic limit, there is the further effect that would 

produced if the structure of the vessel were not per- 
fectly rigid, but were sufficiently flexible to yield sensibly 
under a bending moment. In order to make even the 
roughest approximation to this, it would, however, be 
necessary to make assumptions with regard to the elas- 
ticity of the structure, the accuracy of which would de- 
pend upon the manner in which resistance to bending 
might might be modified by the connections of the various 
parts, and the variability of resistance to bending at dif- 
ferent points in the length. I shall not now attempt to 
deal with this difficult question, but will rest content 
with indicating that the maximum pressures upon the 
foremost blocks, when a vessel is docked in the manner 
under consideration, might rise to a surprisingly high 
figure, and that a large margin of support is necessary in 
the neighbourhood of the maximum pressures. 

It will, however, be obvious that the effect of a long 
and heavy overhanging pow of the bow of a ship woul 
be to bend the fore end downwards, thus cutting more 
deeply into, and bringing more pressure upon, the fore- 
most of the blocks that support her weight, than upon 
those farther aft. The effect of this flexibility of struc- 
ture would be similar to that of blocks strained, when 
under age es pressure, beyord the elastic limit, and 
would additional to it, viz., the pressure would be 
still further increased upon the foremost blocks, reaching 
a maximum at the last one forward. The pressure upon 
the after blocks would also be further increased, and that 
— the midship ones would be further reduced. This 
effect might be approximated by observing a ship’s break- 
age when docking, and correcting the line of keel for it. 

e figures for maximum pressure given above would thus 
be increased by any departure from absolute a aad in 
the hull of the vessel, and consequent yielding by bend- 
ing downwards of the fore part; and the less rigid the 
vessel the greater would this effect be. 

The effects of local bending of bottom, through unequal 
distribution of weight and pressure, have also been left 
out of account, but these might increase the maximum 
pressure, so that it would not be safe to assume, even if 
the effects of imperfect elasticity of blocks and flexibility 
of structure could be accurately calculated for the over- 
hang, that the maximum amount of pressure upon the 
foremost blocks so arrived at would not be exceeded. 

No doubt vessels having = lengths of overhang for- 
ward have often been dry-docked upon ordinary blocks, 
and no accident has happened. It does not follow, however, 
that the risk insuch cases has not been serious. The Fulda’s 
blocks supported her weight for some time after the water 
had left her, and if they had held out a little longer there 
would have been time to make up the blocks under the 
rising part of the keel and the accident might have been 
prevented. Probably in that case no one would have sup- 

there had ever have any danger. i ; 

It has been shown that the ordinary practice of fitting 
intermediate blocks is very effective in preventing acci- 
dent, even in cases of excessive omenee We have seen 
that, neglecting the flexibility of the hull of the ship, the 
“‘trebling” of blocks 24 to 41 would alone have been 
sufficient in the Fulda’s case to prevent the pressure upon 
any block from rising above what it would be if the vessel 
were completely blocked from front of stem to aft side of 
sternpost. It would appear, therefore, that a reference 
to the sketch of rise of keel generally supplied by the 
builders of vessels with long overhanging bows, and the 
placing of intermediate blocks near the commencement 
of the rise, and for some distance on both sides of that 








point, are precautions which should be effective, and can- 
not be aaplecied without risk in such cases. 
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KEYHAM DOCKYARD EXTENSION WORKS. 
The Mechanical Appliances Employed in the 
Construction of the Keyham Dockyard Extension Works.* 


By Mr. Wuatety Etror, Admiralty Superintending 
Civil Engineer, Keyham Extension Works. 

THE great advances that have been made in machinery 
of every description during the latter part of this century | 
have had a great effect upon all kinds of public works, | 
both in reducing their cost and also in limiting the time 
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be a lock leading from the closed basin to outside the | 
tidal basin ; this lock will be constructed to be used 


as a | quantit 
raving dock if required. Extending along the whole | scoups, 


the basins. This mud, of which there is a very large 


to remove, is excavated at first by means of mud 
igs. 2 to 5, worked to and fro over the site by 


ength of the works, and facing the Hamoaze, will be an | hauling engines which are placed on each side of the 


t ll with sufficient depth of water for the und. Those on the outside 
lengest slate of Satthadinn ah sae aiete erie aa i are fixed at the end of an elevated stage, 


the mud is discharged into barges and conveyed by them 
to sea; those on the inside are of 20 horse-power and 
are fixed to travelling frames, and can thus be moved 
to lead the scoop to such part of the mud as may be re- 
quired. The mud scoop, Fig. 2, on being hauled for- 


largest class of battleships at any state of the tide. The | 
whole of the river front of the site is enclosed during 
construction by a cofferdam to exclude the tidal and river 
water ; this cofferdam is more than a mile in length. 

From the magnitude of the works, it will be at once 
seen that a very large amount of machinery must be em- | 


Fig. 1. Keyham Dockyard factension. 
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required for their execution. For instance, such a work 
as the Manchester Ship Canal would probably never have 
been attempted if the steam navvy had not come into 
existence to take the place of the pick and shovel, The 
time that would have been occupied in excavating and 
removing the millions of yards of material in the 
various cuttings of the canal would have amounted to 
many years of pick and shovel work, ins of the 
marve)lously short time that was actually required by the 
use of the steam navvy. As in excavation so in other 
work; the old methods are being superseded by the 
various ingenious machines that pry Beas constantly de- 
vised, thus enabling those engaged in large public works 
to view with cape gocree og] figures representing such enor- 
mous quantities of work as would have almost appalled 
them in former days. It is apparent that the cost of 
many operations connected with the carrying out of large 
works has been considerably lessened by machinery, from 
the readiness with which contractors adopt the same 
wherever practicable. These remarks, of course, apply 
to large works, where the quantities to be dealt with are 
of such a nature and amount as to bear the cost of 
providing the — machinery. 

The work now being carried out in the extension of the 
—— at Keyham appears to afford a good example 
of advantage being taken of the use of machinery in all 
available situations. 

These works, Fig. 1, occupy ground to the extent of 
113 acres, of which 35 acres are situated above high-water 
mark, being chiefly land which has been reclaimed in 
former years from that part of the Tamar called the 
Hamoaze. The remainder of the area, 78 acres in 
extent, is the foreshore of mud from high-water line 
to about low water of spring tides, the range of tide 
being 154 ft. The works comprise a tidal basin of 
10 acres and a closed basin of 354 acres, divided by a 
— about 900 ft. in width, in which space there will be 
three large graving docks, asshown on the plan. Two of 
these graving docks will have an opening at either end, 
and will be accessible from either basin. There will also 
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ployed to complete them in a reasonable time. It is 
therefore proposed to describe briefly the machinery which 
is here being employed with advantage in excavation, 
dealing with Bers 0 14 building operations, and work- 
shops. The whole work is being curried out by contract, 
Messrs. Sir John Jackson and Co., of Westminster, being 
the contractors. 

Excavation.—There are three different materials to be 
dealt with in the excavation, namely, made ground, mud, 
and rock. ; 

Made ground consists of rubble which was obtained 








from the rock excavated in the construction of the existin 
Keyham docks and basins, and was tipped on the mu 
foreshore some thirty years ago, to reclaim land north of 
the Keyham yard. e depth of this rubble averages 
about 20 ft. A part of this has been taken out in trenches | 
for those portions of the walls of the basins and docks, | 
which are situated landwards of the original high-water | 
mark. The material was excavated by hand labour, 
filled into skips, and lifted out of the trenches by steam 
cranes, the contents being tipped into wagons, which 
were conveyed by locomotives to suitable parts of the 
works. The remainder of the material, forming the made 
ground which has to be removed, being distributed over 
a large area to an average depth of 12 ft., will be ulti- 
mately excavated by some of Ruston and Proctor’s steam 
navvies, and removed to be made use of when required. 
The appliances for this work are steam navvies, 5-ton 
steam cranes, iron skips, &c. Locomotives are universally 
employed in removing all excavated and other materials 
to and from such parts of the works as may be desired. — 
The mud is of two — hard and soft ; the hard is 
that on which rubble been tipped in former years and 
which has become compressed to such an extent that it 
is now quite dry and hard, and of the nature of stiff clay. 
Being under the made ground it is met with only in the 
deep trenches which are situated landwards of the high- 
water line. It is excavated and dealt with in the same 
manner asthe made ground. The soft mud is that which 
has remained uncovered and exposed to the action of the 
tide, being the foreshore between high and low-water 





marks, and extending from the surface down to the rock. 
It lies consequently on the site of the graving docks and | 


are of 40 horse-power 
from which 
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ward over the mud, fills itself, the depth to which 


the cutting edge enters the mud being regulated by 
the tilt given to the scoop by the arrangement of the 
bauling chains. These chains are attached to the front 


and the back of the scoop—those on the back A can be 
shortened by winding round the bar B to which they are 
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attached; this shortening of the back chains causes the 
scoop to tilt forward and the cntting edge C to enter the 
mud, as in position (Fig. 2), When the scoop is filled, a 
catch D, holding the rod on which the back chain is coiled, 
is knocked out; the back chain is at once lengthened, 
and the cutting edge is lifted by the front chain E, and 
the scoop takes position (Fig. 3). It isin this position 
hauled over the surface of the mud, up an incline and 
along the high-level stage until it is over the shoot lead- 
ing to the barge beneath. The rope F of the hauling 
engine on land is so arranged that as soon as it begins 
to haul the scoop back it causes it to turn completely 
over, and thus discharge its contents through an aperture 
in the staging, and down a shoot into the barge. The 
empty scoop is now in position, Fig. 4, and is drawn in 
this position back down the incline and across the surface 
of the mud to fill itself again as soon as the forward haul- 
ing engine turns it over into position, Fig. 2. The back 
chain is set to the proper length as soon as the scoop is 
empty, and before it commences the return journey. One 
complete journey is made in from 5 to 10 minutes, the 
oad varying from 2 to 3 cubic yards when the mud is 
very wet to a maximum of about 5 cubic yards when 
t is dry. The wear and tear on the wire hauling 
ropes is very great, and it is found difficult to control the 
work of the scoops. They, however, answer their pur- 
se in preparing the way for wagons, which could not 
ave been used at first upon the soft mud during the 
wet winter months. Wagons have now almost entirely 
replaced the scoops ; these are filled partly by hand and 
partly by steam navvies, the latter being used as soon as 
the site is sufficiently opened up to allow of the necessary 
roads being laid down to take away the mud as excavated. 
Small locomotives are used in hauling the wagons, as filled 
from the steam navvies, to the foot of the inclines, and for 
supplying the navvies with empty wagons. The wagons 
are drawn up the inclines by the hauling engines which 
have previously worked the scoops. The walls of the 
basins are constructed in timbered trenches, and the soft 
mud in these trenches is excavated by hand and filled into 
skips, which are lifted out of the trenches by steam 
cranes, discharged into wagons, and conveyed by them 
to the barges. Six large hopper barges are employed in 
conveying the mud to sea, two being steam barges, while 
two powerful tugs are employed in towing the others. 
The special appliances for dealing with the mud are mud 
scoops, —— engines, steam navies, locomotives, skips, 
wagons, &c. The rock is of a slaty nature, is much de- 
composed on the surface, which portions are not gene- 
rally hard to excavate. : 

In the trenches the rock is drilled by hand for blasting, 
and also by rock drills worked by compressed air. When 
loosened by blasting, the rock is excavated by hand and 
filled into skips and treated in the same way as the other 
material nearer the surface. On the site of the docks and 
basins, when the rock has been loosened by blasting, it 
will be excavated as much as possible by steam navvies. 
The special appliances for the rock are air-compressors, 
rock-drills, steam navvies, steam cranes, &c. __ 

Dealing with Materials.—On a work of this nature, 
where the various materials which are required are deli- 
vered in very large quantities, it is necessary that extensive 
arrangements be made for landing, removing, and storing 
them expeditiously as they arrive. Nearly the whole of 
the materials are delivered by sea, and for unloadin 
them two extensive timber jetties have been construc 
by the contractors at the site of the works. Four 10-ton 
steam cranes are kept constantly at work unloading ships 
as they arrive. At present about 35,000 tons of various 
materials are landed per month, and this quantity will be 
much increased. Work is carried on at the jetties by 
night as well as by day. 

Portland cement is brought round by sea from the 
Thames. It is conveyed in sacks, an average of 2200 tons 
being delivered per month; this will soon be largely in- 
creased. Thesacks are loaded into wagons and conveyed 
to the cement stores, where it is tipped in bulk until 
required to be used. There are two stores, one capable 
of storing 5000 tons, and the other somewhat less. 

Granite is also brought by sea, about 2500 tons being 
delivered per month. The stones arrive dressed ready 
to set in the work. On being landed the stones are con- 
veyed to portions of the yard set apart for stacking them. 
Two 10-ton Goliaths of 60-ft. span are used for slacking 
the granite, and for loading it up again when required to 
be used. 

Limestone is brought in barges from the local 

uarries, is discharged at the jetties and stacked in 
the yard by steam cranes. About 1500 tons are landed 
per month, 

Shingle and Sand.—Very large quantities of these ma- 
terials are required for concrete. About 25,000 tons are 
delivered per month during fine weather, and arrange- 
ments are being made for about double this quantity. 
They are obtained from Start Bay, where they are 
duvlioed up near the shore. For this purpose two suction 
dredgers are employed ; one delivers into barges and the 
other carries its own load. A powerful tug is provided 
for towing the barges to-and-fro, a distance each way of 
about 30 miles. The dredger delivering into barges can 
send 2000 tons per 24 hours, the other dredger conveys 
about 600 tons each journey, making one journey a day. 
When the barges or dredger arrive alongside the jetties, 
their cargoes are discharged by Hone’s grabs attached to 
the cranes. Four of these grabs can discharge a cargo of 
1000 tons in about four hours. The cargoes are deposited 
from the grabs into wagons and removed to be tipped on 
the storage ground, whence the shingle is in loaded 
into wagons by hand, to be conveyed to the concrete 
mixers as required. 

Broken Stone is occasionally used for concrete instead 
of shingle. The stone is obtained from the local quarries 


in the form of rubble, and crushed on the works to the 





required size by two of Baxter's stone-breakers, which 
are worked by portable engines. 

Timber in quantities is floated in rafts from the 
timber ponds to the jetties, and there loaded on wagons 
to be conveyed to various parts of the works. ‘ 

Coal for the machinery is required in large quantities. 
The average amount discharged at the jetties per month 
is over 2000 tons. ' 

Building Operations.—The concrete is all mixed in 
Taylor’s concrete mixers, of which there are six on-the 
works. They are mounted on frames at such a height 
that “= discharge direct into skips on trucks beneath 
them. bey are worked by gas engines. The leadin 
feature of Taylor’s mixer, Figs. 6 and 7, is that, althoug 
it is a closed mixer and thoroughly mixes the materials 
by revolving on a horizontal axis, it does not require to 
be a either to receive its charge or to deliver it when 
mixed into the skips beneath. The materials are placed 
dry in required proportions in a hopper A, Fig. 6, fixed 
above the mixer C, and from the Seanae they are sent 
into the mixer through the trunnion D on one side: the 
requisite amount of water, which can be regulated, is 
admitted from the tank B at the same time through the 
opposite trunnion E. The concrete when mixed is dis- 
charged into the skips through doors H, which are opened 
and closed by the the sliding collar G worked by lever F, 
and conveyed on trucks to the required site where it 1s 
deposited by steam cranes. 

he masonry in the walls and docks is set by ordinary 
steam cranes and by 10-ton steam derrick cranes, the 
latter being used in positions where a greater length of 
reach is required than can be obtained by the ordinary 
cranes. All the piles in the cofferdam and in the tem- 
porary stagings have been driven by pile engines, spe- 
cially constructed on the works for the purpose, and 
worked by steam winches with 8-in. cylinders. As there 
is a large quantity of permanent piles to be driven in 
foundation work, two of Sissons and White’s pile engines 
have also been obtained. All the piling is in soft mud. 

In works extending over such a large area, taking into 
consideration the depth of the trenches and length of the 
cofferdam, it was expected that large quantities of water 
would probably have to be dealt with. So far, however, 
very little water has been encountered in the shape of 
springs, and except in heavy and continuous rain there is 
not much work for the pumps. 

The leakage from the cofferdam is very small and is 
easily dealt with by a 6-in. pump working occasionally. 
A list of the pumps in use or in reserve to meet emergen- 
cies in given in the Appendix. 

Workshops.—The carpenters’ shop contains two saw- 
mills, one of which is worked by a gas engine and the 
other by a portable engine. The fitting-shop contains a 
large nnmber of lathes, drilling and screwing machines, 
&c., which are worked off a shaft driven by a gas engine ; 
blast fans are worked off the same shaft for the smithy 
and also for the cupola of the foundry. All repairs to 
the machinery and plant are carried out in the work- 
shops, where a large staff of men are constantly employed 
in repairs of all kinds due to wear and tear and also to 
accidents. 

The smithy contains 12 hearths and a steam hammer, 
and adjoining is a foundry in which castings are made 
for repairs of plant, and also for the permanent work, 
such as manhole covers, gratings, &c. 

As the unloading work on the jetties and the excavation 
in various parts of the works are carried on by night as 
well as by day, it is necessary to provide some means of 
lighting up the works after dark. Electric light has accord- 
ingly been produced over the greater part of the works and 
in the workshops. The works are lighited by thirty-two arc 
lamps, and the sheds, trenches, s. ops, offices, &c., are 
lighted with about 350 incandescent lamps. The current 
is generated by two continuous-current bi-polar Tyne dy- 
namos by Messrs. Scott and Mountain, running at a speed 
of 750 revolutions, giving an output of 135 amperes at a 
pressure of 220 volts. .When only a portion of the lights 
are uired one dynamo can supply the necessary cur- 
rent. The dynamos are driven through countershafting 
by one of Messrs. Davy Paxman and Co.’s 40 horse-power 
compound engine with a steam pressure of 120 Ib. per 
~ en inch, <A 40 horse-power compound engine by 

essrs. Marshall and Sons is kept in reserve for emer- 
gencies. The boiler on the top of the Marshall engine 
supplies steam to either engine, a second boiler being 
kept in reserve. 

n addition to the electric light, forty Wells’ lamps are 
used in various parts of the works; these lamps have 
been fitted with special burners for the use of kerosene. 
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THE PrincipAL MACHINERY USED ON KEYHAM 
DockyaRD EXTENSION Works, 
Machinery. Design. 
Ten vertical boilers. 
Six 40-horse-power winding en- 
gines. % 
Six 20-horse-power winding en- Used for hauling wagons and 


gines. mud scoops. 
Two 40-horse - power fixed ne 


Robey, and Ruston and Proc- 
r. 


nes. 
Three 25-horse-power portable 


engines. Used for dynamos, pumps, saw 


90. eee mills, and other pu Ss in 
Ser eae 
Four 18-horse-power portable 


ae . ee 
‘our 15-in. amin ccna sete Made by Barclay, Manning and 


—six-whee' " 
Four 12-in. cylinder locomotives betrays me roe — o— 
—four-wheeled. > : p 
Four 10-in. cylinder locomotives / (; gene! Leslie, and Oo. 
—four-wheeled sed in conveying materials 


from landing jetties and to 


Two 9 in. cylinder locomotives various parts of works 


—four- wheeled, 





Design. 

Made by Smith, Booth, Whit 

taker, and Wilson. 

Used in landing goods at jetties, 

lifting materials from the 

trenches, lowering concrete 
~ and masonry into the trenches 

and setting masonry, and 

various other purposes. 

Four of the 10-ton cranes are 

fitted to be worked as steam 

navvies. 

Used for setting masonry. 

ade by Stothert and Pitt 

Two 10-ton Goliaths, 60-ft. span; and used for stacking granite 


Machinery. 


Eight 10-ton steam cranes. 
Two 7-ton - mi 
Thirty-seven 5-ton steam cranes 


Sixteen 10-ton derrick cranes. 


in yard. 
Ten steam winches, 8-in. cy- For pile engines, &. 
linders. 
Four gas engines, for concrete 
mixers. 
One oil engine, for concrete | Gas engine made by Tangye. 
mixers. Oil engine by Noble. 
Four gas engines for workshops 
and yard. 
Six dynamos. 
Forty Wells’ lamps. 
Five rock drills ‘‘ Larmuth.” 


Four rock drills “‘ Little Her- McCulloch, 
cules.” 

Two air compressors. 

Six concrete mixers, Taylor. 


Sissons and White. 
Ruston and Proctor. 
Baxter. 


Hone. 
Other makers. 


Two pile-drivers. 

Four steam navvies, 

Two stone breakers. 

Eight grabs. 

Four _,, 

Seven patent mud scoops. 
Pumps. 

One 18-in. duplex. 

One 18-in. large rocker. 

Three 12-in. centrifugal. 

Two 10-in. . 

Sixteen 6-in. to 8-in. direct- Wade and Cherry, Owen and 

acting. Bailey. 


Clyne, Mitchell, and Co. 


Floating Plant. 
Two tugs 500 indicated horse-power. 
100 


” ” ”” 
Two suction dredgers—22 in, in diameter of suction pipe. 
Two £00-ton steam hopper barges, 
Six 1250-ton ordinary hopper barges. 
Twelve smaller barges of various sizes. 





FreNcH Steam Navication.—The value of the fleet of 
the French General Transatlantic Company stood in the 
company’s books at the close of 1898 at 4,650,447. The 
corresponding item stood at the close of 1897 at 4,947,707/. 
The —e of the company from all sources last year 
were 1,829,663/., while the net profit realised was 255,755/., 
reduced to 49,9557. by the allocation of 205,800/. to the 
reserves. The final balance of 49,955/. admitted of the 
distribution of a dividend of 3 per cent. for 1898, leaving 
a reliquat of 1955/. to be carried to the credit of 1899. 
Two steamers named the Lorraine and the Savoie, in- 
tended for the company’s New York line, have now 
reached an advanced stage of construction, and will 
shortly be launched. As regards the company’s other 
steamers, it may be noted that changes of boilers and 
other works have been carried out on the Bourgogne, the 
Saint Domingue, and the Eugene Peréire. 





WATER IN_THE MipLanps.—The great battle about 
water in the Midlands, which has been one of the leading 
features of the private Bills business of the now fast 
waning session of Parliament, has ended virtually in favour 
of the promoters, although the Bili upon the subject, 
which will a receive the Royal assent, bears little 
resemblance to the measure originally introduced. In 
the first instance, Leicester showed a disposition to move 
in the matter pap eh een reng is, to endeavour to 
obtain water from Derbyshire for its own use only. The 
Leicester authorities, however, soon found that the un- 
dertaking upon which they had entered was such an 
arduous one that they must have allies, They accord- 
ingly made common cause with Nottingham and Nott- 
inghamshire, and later on with Sheffield and Chesterfield. 
The outcome of the struggle is that a kind of water trust 
is to be formed to meet the water requirements of three 
counties and one large Yorkshire town, viz., Derbyshire, 
Leicestershire, Nottinghamshire, and Sheffield. The 
expression ‘‘ Sheffield” is also to be taken for the pur- 

of the Bill to include the neighbouring town of 
hesterfield, which is a growing place, and finds it 
necessary to make provision for its future water require- 
ments. The water which is to be utilised for the 
purposes of the trust is to be obtained from the Derwent, 
and the valley of the Derwent. The questions at issue 
have been carefully considered by committees of both 
Houses of Parliament, and the result arrived at appears 
to be a fair and reasonable one. The water supply which 
will be controlled by the new trust will be 38, 000,000 
prem per day, or 10,220,000,000 — per annum. 
sicester has failed, upon the whole, to carry out its 
original design ; on the other hand, Derbyshire has not 
succeeded in enforcing its original views, which smacked 
too much of the dog in the . Parliament has 
decided that the water of the Derwent and the Valley 
of the Derwent shall not be regarded as the exclusive 
property of Derby, but shall be utilised for the require- 
ments of an extensive district. The principles involved 
in this struggle for water are of great aes, as the 
supply of water to our great towns probably marks the 
limits of their future development. To put the matter 
in other words, the great towns of England will probably 
continue to w until their water supply proves in- 





sufficient. en their extension must perforce be 
checked, 
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*‘ENGINEERING” ILLUSTRATED PATENT 
RECOR 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
USDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the ‘Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of sae Tasreaeealone tans be cbeathed of the Patel Cilee tals 

Copies of Speci, ions may obtained a 
ok 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the mee of & complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


15,412, S. J. Symes, Tinahely, Ireland. Turnip 
Thinning Machine. [6 Figs.) July 13, 1898.—In this machine 
for thinning turnips and for similar purposes the hoe disc is 
mounted upon a shaft supported ina bracket, which is pivoted to the 
framing of the hine, and adapted to be operated by toothed 
mechanism from one of the driving wheels, the said bracket being 

rovided with means such as a counterweighted lever, controlled 
yy achain or the like, for raising or lowering it. Thechain may be 
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connected to the hoe-regulating lever by means of a spring. The 
hoes are thin blades, each bent to an angle of 50 deg. more or 
less, and arranged in such maner upon the arm that the front 
sides make an angle of, say, 45 deg. with the line of draught. In 
practice, eight hoes are secured to the disc, the speed of which is 
proportioned to the speed of the driving wheels to suit the dis- 
im) to be cleared between adjacent plants. (Accepted June 21, 
1899. 


19,924. W. H. Adasen, Liverpool. Chaft Cutter. 
{7 Figs.) November 12, 1898.—This invention provides a machine 
for cutting fodder in the baled state, the binding only being re- 
moved. A series of fixed and reciprocating knives having notches 
or serrations on their cutting edges are used, and these cut the 
hay or other material as it is fed or pushed onward. The knives 


Fig 1 





= 19,924) 





are mounted in two frames either or both of which is given a 
reciprocating motion by means of a cam, crank or cranks, and 
provision is made for removing, replacing, spacing, tightening, 
and securing the set of blades in their r tive frames. Th 
hay or other material is placed in the feeding trough and feed 
motion or traverse is imparted to it by means of sprocket wheels 
and endless chains (on each side of the said feeding trough) engag- 


@® 


ing a movable push board and bar, or by a rack and pinion on the 
underside of the feeding trough engaging a movable push board 
and bar. The feeding trough is horizontal or nearly so. When 
— alfalfa or other densely packed material motion is given 
to both sets of knives in order to loosen the material and itate 
cutting, but with loosely baled hay it is stated that it is only 
necessary to impart motion to the second set of blades. (Accepted 
June 21, 1899.) 


ELECTRICAL APPARATUS. 


14,450. E. Bohm, London. Ozone-Producing Ap- 
Pparatus. [3 Figs.) June 30, 1898.—This invention has refer- 
ence to ozonisers, or apparatus for producing ozone from 
air, the object of the invention deing to provide a cheap con- 
struction of apparatus, of greater efficiency than heretofore. 
In constructing apparatus according to this invention glass bulbs 
or beads lined with metal are employed, and are threaded together 
on conducting wires. These strings of beads are connected electri- 
cally and are arranged in layers in a closed insulating box, of 
the kind usually employed in ozonisers. The layers of beads may 








be separated by sheets of metal, carbon, or other conducting 
material, perforated or otherwise, in which case the sheets are 
connected to one terminal of the source of electricity and the 
wires of the metal-lined beads to the other. In the absence of 
the dividing plates or sheets, however, alternate layers of beads 
are connected electrically to the terminals. Air is passed through 
the ozonising box, and the ozone produced thereby can be placed 
in containers for use in any manner desired, or it can be utilised 
for domestic, medical, or manufacturing purposes, in the same 
manner, and by the same apparatus, as is described in Patent 
Specifications 615, 1897, and 7177, 1897. (Accepted June 21, 1899.) 


16,460. Verity’s, Limited, ham. and 8. J. 
Steele, London. "electricity Distribution. [3 Figs.) 
July 28, 1898.—This invention relates to three-wire, five- , Or 
other balanced systems of electrical distribution in which 
equalising conductors returning to the generating centre are em- 
=. In such systems the equalising conductors may by over- 
oad or accident be rendered inoperative as regards the portion 
returning to the generating station, and in such a case the lamps 
or other current-consuming devices on the least loaded side of 

















such a conductor may be dangerously over-supplied with current. 
This invention is designed to prevent such an occurrence by the 
a of the circuit in such an event by means of electro- 
magnetic or mechanical devices operated by the disruption of 
the fusible cut-out on the equalising wire or wires, or by any 
considerable want of balance in the potential existing on the 
various circuits. Electromagnetic devices are shown in the dia- 
grams which illustrate the invention as applied to the three-wire 
system. (Accepted June 21, 1899.) 


GUNS AND EXPLOSIVES. 


14,141. 8S. Drzewiecki, Paris, France.¥ Teupote- 
Laun Apparatus. [9 Figs.) June 25, 1898.—This in- 
vention relates to torpedo-launching apparatus, and its object 
is to permit of torpedoes being launched under water in any 
desired direction during pursuit or retreat. The torpedo-launch- 
ing apparatus according to this invention is combined with an 
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anchoring or immersing a) tus forming the to 
and is ly composed of a metal frame in which 


placed 
end the tail of the to: 
vertical axis arrang' 





This arrangement of mechanism constituting the torpedo- 





© carrier, 
e torpedo is 
longitudinally, of a movable arm engaging by its front 
io and pivoting by its rear end around a 
near the rear of the frame, and of a lever 
mechanism operated by compressed air for launching the torpedo. 


launcher, is lowered from the boat into the water by means of 
the anchoring or immersing mechanism hereinbefore mentioned, 
and is retained in a position parallel to the diametrical plane of 
the ship, and with its point in a forward direction. At the 
moment of launching the torpedo by the application of com- 
pressed air, the launching levers move the toi lo feneaged by 
the movable arm) laterally away from the ship. e torpedo, 
owing to the resistance opposed to it by the water during the 
ship’s motion, is caused to turn round towards the rear by pivot- 
ing around the axis of the movable arm until it comes into the 
line of sight or range. At this moment it is released from its 
engagement with the movable arm by the action of an automatic 
mechanism which also at the same time operates the air inlet 
lever, thus causing the torpedo to move off in the desired direc- 
tion by the action of its propeller. (Accepted June 21, 1899.) 


14,470. G. F. Redfern, London. (EZ. Ternstrom and P. 
Nordenfeldt, Paris.) Gun Carriages. [9 Figs.) June 30, 1898.— 
This invention relates to amp mounted on wheels and 
provided with mechanism for checking the recoil such for instance 
as that described in Specification of Patent 7018, 1892, the object 
of the present invention being to improve the construction of such 
mechanism, and to arrange in combination therewith spring sup- 
ports for the gun upon the so as to reduce as far as pos- 
sible the shocks and strains imparted to the carriage when the gun 
is fired. The trail sides which form the body of the carriage and 
carry the gun, instead of being fixed to the axle are carried by 
spring plates secured to pins or bolts inserted through the said axle 
in the longitudinal direction of the = The spring plates may be 
arranged below the axle and have the ends bent up to the pins or 
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bolts, or they may be more or less straight and the axle bent. The 
ends of the springs which are united to the pins or bolts are bifur- 
cated and springs are introduced between the arms formed by the 
bifurcation and the adjacent sides of the axle. In order to diminish 
the recoil of the carriage at the back of wheel there is a brake 
shoe of similar construction to that described in the aforesaid 
specification, the said shoe being pivoted on brackets carried by a 
transverse beam, the shoes, brackets, and beam being hung by 
means of rods and straps upon eccentric discs on the axle. Be- 
tween the rods and the straps embracing the discs, elastic discs or 
.——- are introduced and held in place by nuts. The brake 
shoes are connected to the trail by chains and springs. The de- 
vice is adapted for use as a brake when going down hill. (Ac- 
cepted June 21, 1899.) 


16,744, O. Imray, London. (A. T. Dawson, Boisogne, 
France.) Rammer tor Breechloading Ordnance. [4 Figs. 
August 2, 1898.—This invention relates to a rammer for breechload- 
ing guns, so constructed, that, when notin use, it occupies compa- 
ratively small opece behind the gun ; but, when uired for ram- 
ming, it is rapidly elongated, so as to force the charge into the 
breech of the gun. For this purpose, the rammer proper, which 
is a tube made with a suitable ramming head, is enclosed within 
several concentric tubes fitted to slide tel ically one within 
another, and within an outer tube or casing which is fixed behind 
the gun in the axial line of the bore. On the casing is mounted 
a winch having attached to its barrel one end of a chain which 
passes over a pulley mounted on the front end of the casing, and 
extending backwards, has its other end attached to the rear end 


Fég.. 
a Fig.2. 








of the first telescopic tube. This tube has mounted on its front 
end a pulley round which 8 a chain that has its one end 
attached tothe front end of the stationary casing, and extending 
backwards within the first tube, has its other end attached to the 
rear end of the second telescopic tube, Another telescopic tube, 
or several of them, is or are provided with pulleys similarly 
arranged, and, finally, the central rammer tube has its rear end 
attached to one end of a chain which overa —— mounted 
on the front end of the innermost telescopic tube, and has its 
other end attached to the front of the next telescopic tube in 
order. The rear end of the rammer tube has attached to it one 
end of a wire rope, which passing over a pulley mounted at the 
rear end of the casing, is attached toa drum suitably geared to the 





winch barrel, to revolve in the opposite direction. In all the 
telescopic tubes there are longitudinal slots to accommodate 
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the chains. On turning the winch barrel all the tubes and the 
rammer are caused to move simultaneously forward so as to 
effect the ramming, the drum unwinding the wire rope. On re- 
versing the motion of the winch, the drum winds up the wire 
rope, drawing back the rammer and the other tubes with it. 
(Accepted June 21, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 


11,847. J. Hargreaves and A. Poulson, Widnes, 
Lancs. Preparation of Moulding Sand. May 25, 1§98. 
—tThis invention relates mainly to the treatment of sand or like 
substances which have been used for making moulds or cores for 
casting metals, but is also applicable to some extent to fresh sand 
or other like substances to be used for a similar purpose. The 
objects of the invention are to economically impart cohesiveness 
to sand which has been used or burnt so as to render it suitable 
for re-use in mening moulds or cores for castings ; to obtain the 
treated sand in such condition that the mould or core shall be 
more easily rendered porous to readily allow of the escape of gases 
evolved, and to insure that a smooth or finished surface shall 
be formed on the metal castings, and also to provide means for 

roducing ically some of the materials employed in such 
preparation of the sand. To impart cohesiveness to the materials 
they are mechanically mixed with colloidal silica or alumina. 
When the material is to be employed for making dry sand or 
loam moulds or cores a solution of bicarbonate of may be 

The colioidal substance may be prepared as follows: A 
solution of a silicate (preferably supersilicate of soda) is mixed 
with a solution of sesqui or bicarbonate of soda in proportions of 
about the proper chemical equivalents to decompose the silicate 
of soda so as to form a jelly-like mass of water and hydrated 
silica containing the soda liberated from the silicate of soda and 
also the said added soda in the form of mono (or it may be sesqui) 
carbonate of soda. Other methods of preparing this substance are 
described. Bitumen may be used in combination with the hy- 
drated silica or alumina, with the soda, or with both. (Accepted 
June 14, 1899.) 





PUMPS. 


4738. H. S. Maxim, London. Vacuum Pumps, 
(14 Figs.] February 25, 1898.—The object of this invention is 
the production of higher vacua by means of the Sprengel pump 
than has hitherto been attained. It is stated that the limit of 
vacuum obtainable by such a pump is determined by the amount 
of air and moisture carried through to the vacuum chamber by 
the mercury. In order to avoid the introduction of air and 
moisture into the pump by the mercury, an arrangement is pro- 
vided by which the mercury is first subjected to a vacuum in the 
presence of phosphoric anhydride (P,0;) or other highly hygro- 
scopic material. In this way the mercury is almost freed from 
both air and moisture, and flowing downward from the bottom of 
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the reservoir, enters an auxiliary reservoir of the pump in a pure 
condition. As it enters the said auxiliary reservoir, the mercury 
falls upon a plate that impedes its flow, and causes it to be 
broken up into small drops, in which condition it is effectually 
relieved of the air or other undesirable gaseous matter it may 
contain. A special form of mechanical pump is used for the pre- 
liminary exhaustion of the vacuum vessel, and for freeing the 
mercury from air. When exhausting electric incandescence 
lamps, acetylene gas is introduced into one part of the apparatus 
to form a final atmosphere for exhaustion. Means are provided 
for elevating the mercury by an opronins in which packings and 
atuffing-boxes are absent (Accepted June 14, 1899.) 


RAILWAYS AND TRAMWAYS. 


12,627. J. — + and J. W. paeidey, Manchester. 

[3 Figs.] une 6, 1898.—The 
object of this invention is to provide a brake for railway trucks 
which may be applied or released from either side of the vehicle. 
Upon the ordinary brake shaft is mounted at or near one end the 
usual brake lever and at or near the other end is mounted a cam 
which is designed to be engaged by a cam depending from a 
brake lever by means of a stud or short shaft, and alongside such 
ordinary brake shaft is mounted a second shaft, and from both 
ends of such second shaft lifting levers are extended to engage 
with the brake levers, one of said lifting levers being provided with 


_Fig.t.__ 
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an adjusting device for the purpose of regulating the lifting of 
the brake levers as necessitated by the wearing of the brake 
blocks. The action of thiscombination is as follows: Upon the 
depression of one of the usual brake levers, the brake is applied 
in the usual manner, but if it is desired to release the brake from 
the Bg wy side of the vehicle the lever at that side is de- 
pre , the first action of which is to lift the brake lever first 
depressed by means of the lifting levers and so to release the 
brake, but upon the depression of such lever being continued, 
the brake is again applied, and so it will be seen that the brake 
can at all times be applied or released from either side of the 


vehicle. (Accepted June 14, 1899.) 
5841. Pacific Car Equipment Com: y and A. C. 
Rumble, Alameda, Cal.. U.S.A. Railway 


Axles. [4 Figs.] March 17, 1899.—This invention relates to im- 
provements in the bearing parts of car axles. Supplemental steel 
sleeves are pressed or shrunk upon the ends of the iron axle, and 
form removable wearing surfaces integral therewith, the peri- 
pheries forming the journals which turn in the boxes. An axle of 
the ordinary construction for railway cars is and has an 
enlargement upon which the wheel is forced by hydraulic pres- 
sure in the usual manner. Exterior to this part, the axle is turned 
smaller, and at the junction between the inner end of this reduced 
portion and the enlarged part is a curved fillet which forms the 





junction between the two, and by thus not presenting | sharp 
angle minimises the tendency to break at this point. is the 
sleeve which forms the journal bearing, and it has an exterior 
diameter equal to the standard adopted for the boxes, and fits in 
the usual box. The ends of the axle are turned to a suitable 
diameter, and the interior of the sleeves is co ndingly formed 
to fit thereon, the inner ends being also curved to coincide with 
the fillets abutting closely against the shoulders formed by the 
enlarged part so that the journals are, in appearance, a part of 
the axle, and the peripheral flanges are of a diameter not greater 
than the part of the axle upon which the wheels are fitted, thus 
allowing the wheels to be removed or replaced without disturbing 
or interfering with the journals. (Accepted June 14, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
14,872. I. Wittenburg, Nagy Hungary. 
ced Engine. [5 Figs.1 July 6, 1898.—It is stated in 
this specification that in an engine having three cylinders, all on 
the same side of the common crankshaft, the axes of which are 
all parallel and in the same plane, and the cranks of which form 
angles of 120 deg. between themselves, the reciprocating parts— 
i.e., piston, piston-rod, crosshead, and the respective part of the 
connecting-rod—may be constructed in such manner that there is 
little movement of the centre of gravity of the whole system even 
when the connecting-rods are comparatively short, but that even 
when this condition is fulfilled there remain rocking forces turn- 
ing the whole system around the centre of gravity and causing 
vibrations of the engine and of its foundations which are of con- 
sequence in ships, locomotives, &. The object of this invention 
is to prevent the aforesaid movement of the centre of gravity and 
also the rocking movement around the same, so that the whole 
— has very = — — by eth mat of the a 
¢ ting parts. Three pairs of cylinders are employed, arrang: 
with their reciprocating poets in such manner that they fulfil the 
following conditions: ‘ tly : Each pair of cylinders should be 
8 etrical to a central line of the whole system.” ‘‘ ondly : 
The pe ition of the cranks belonging to each cylinder of one pair 
should be parallel homologous.” ‘Thirdly: The angle 
between the cranks should be 120 deg.” ‘‘ Fourthly : The weight 
of the reciprocating parts should be made such that the product 
of this weight into the length of the corresponding crank should 
be the same for each cylinder of the system.” ‘‘ Fifthly: The 
ratio between len of connecting-rod and that of the corre- 
sponding crank ould be the same for each cylinder in the 
system.” It is stated that on arranging the engine system accord- 
ing to these rules all forces arising from the movement of the 
reciprocating parts belonging to the cylinders practically vanish 
even when the ratio between the length of the connecting-rod and 





of its crank is very small. In a modification the pair of cylinders 


next to the central line is replaced by one cylinder only, the axis 
of which coincides with the axis of symmetry. In a further 
modification of this invention the valve motions belonging to the 
to are arranged on similar principles. (Accepted June 7 


6811. R. J. Smi Sunderland. 5 Valve. 


J top 
(2 Figs.] March 29, 1899.— invention relates to the instan- 
taneous shutting cff of steam or other fluid in an emergency ; 
such, for instance, as may be caused by the bursting of a steam 
Pipe on shipboard. The drawin 
used, 


p illustrate the form of valve 
The operation of the valve is not automatic, but it is 





closed by the action of a weight when the spring catch bolt G is. 
freed from engagement therewith. The spring catch bolt is 
actuated by a chain or the like attached to the eye at its end, 
and which is led past or to any situation from whence it may be 
pulled on, the necessity for its action being observed. .(Ac- 
cepted June 14, 1899.) 


Weir, Cathcart, Renfrew. Steam 
oil ‘urnaces. [8 Figs.) June 4, 1898.—The objects of 
this invention are to render the brickwork of water-tube beilers. 
less liable to decay and displacement, and to facilitate the clean- 
ing of the fires and tubes in such boilers, particularly when these 
are fitted with the arrangement of brickwork shown and described 
in Patent Specification 15,953, 1897. The clinker which forms on 
the bars is liable to adhere to the bricks of the side walls of the 
furnace near thelevel of the firegrate, thus rendering the fires 
difficult to clean, and the bricks liable to displacement and decay ;. 
also over and at the openings through the brickwork between the 
tubes forming the walls of the mixing or combustion chamber the 
bricks are liable to displacement when cleaning the tubes, or from 
other causes. These improvements consist in protecting the build- 
ing or lining at the furnace sides by fitting shield-plates thereon, 
which are supported by framework or web brackets. The frames. 


gf. 





or brackets extend from below the furnace bars up to some dis- 
tance above them, and are bevelled back at the top on the side 
next the fire to receive the F peernpacan plates. These plates are 
made of cast iron, and fit and rest on the bevelled portions of the 
frames or brackets and extend a short distance below the surface 
of the firegrate. The brick walls may be supported on these 
brackets. The openings between the webs or framework may be 
provided with doors, and the air entering by these openings keeps 
the shield-plates cool, .and prevents the adherence of clinker to 
the sides. To prevent the displacement of the bricks between the 
tubes which form the walls of the combustion chamber, projec- 
tions or rings are formed on the outsides of the tubes on which 
the bricks or tiles rest at or over the openings. These rings or 
SS may be formed of hard solder, or fixed on by brazing, 

y pressing up the tube, or by welding. (Accepted June 14, 1899.) 


MISCELLANEOUS. 


17,000. A. Frampton, Manchester. Nails. [2 Figs.) 
August 6, 1898.—This invention is designed to provide a nail suit- 
able for use with bamboo or like substances. It has hitherto been 
found necessary to bore holes for nails in bamboo cane, because the 
ordinary pointed nail usually splits the cane if driven into it ; but 
it has been found that by making a nail with a sharp flat point, 
it may be driven into the across the fibres without 
splitting the material. The invention, therefore, provides a nail 


Fig .7. 
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Fig.2. 
cS 
717000) 
formed with a flat sprig-bit or bradawl-shaped point sufficiently 
sharp to cut or sever the fibres of the cane when driven in across 
the grain, without splitting or forcing them asunder in a sideways 
direction. The nails are made of wire of circular cross-section, 
but may be of square, oval, or other cross-section if desired, and 
may be cut instead of drawn. The flat point is shaped by dies or 
stamps, and may be ground or otherwise sharpened. (Accepted 
June 1, 1899.) 
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AUTOMOBILE EXHIBITION AT PARIS, 
(Concluded from page 82.) 

Tue conditions of traction on ordinary roads and 
on railways are essentially different. Inthe former, 
even approximate uniformity in gradients, char- 
acter and quality of surface are impossible ; and till 
mechanical road traction becomes generally in- 


troduced, there is the superadded difficulty to} 
contend with of the absence of necessary supplies, | 





in having no horse attachments. The compressed 
air is carried in special mild steel removable 
holders, filled at a minimum pressure of 4000 lb. 
to the square inch, and delivered in the driving 
cylinders at about 80 lb. pressure, as required, 
through a simple reducing valve, the intention 
being to replace compressed air by liquid air when 
the latter can be practically used. The horizontal 
motor consists of four cylinders, driving directly a 
geared shaft, off which the rear axle of the van is 
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every succeeding 100 kilogrammes, if the plant is 
worked continuously, costs 4s. Four hundred 
pounds of compressed air will transport 20 tons of 
goods for 30 miles on one of these vans which cost 
4001. The rate of transport per ton-kilometre 
amounts toa little over 24d. for 50 kilometres and 
is under 2d. for 100. One of these vehicles will do 
the work of six horses and two vans, carrying 
1} tons each and with a radius of delivery of 25 
kilometres (15? miles), the goods handled by which 
oe ton-kilometre about 64d. (10d. per ton- 
mile). 

Among the heavy carriages Messrs. Dion Bouton 
had several fine examples of steam omnibuses and 
diligences ; there is at present a good demand for 
this type of vehicle in Spain, where road traction 
appears to have a great future owing to the high 
cost and general inefficiency of the railways. The 
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Srx Horse-Power Petroteum Motor anp Five-Seat Doc Cart, 


MADE BY MM. Favucere, OcuHIn Et Cre, CorBeti-Essones. 

















Fic. 2. Exectric Paarron, JENATzY Type. 


To successfully overcome these difficulties, it is 
necessary that the motors used should be capable 
of developing at any required instant, say five times 
their normal power, and that this should not entail 
any substantial increase in weight ; and that motors 
used outside towns should be dependant on supplies 
which are commonly to be procured wherever there 
are inhabitants. 

Up to the present time the ideal motor for 
hauling heavy weights is still the steam engine, 
although compressed air may possibly be a for- 
midable competitor under favourable conditions. 
One of the most novel, as well as most interesting, 
objects at the Automobile Exhibition was a de- 
livery van, constructed by Messrs. Molas, La- 
mielle, and Tessier, and driven by compressed air. 
In outward appearance it was undistinguishable 


from a horse van of the same dimensions, except | 


driven by an ordinary chain, working in a socketed 
pulley. Changes of speed are effected by admitting 
the compressed air at higher or lower pressure into 
the cylinders through the reducing valve, so that 
from 1 to 35 horse-power can be delivered at the 
driving axle, corresponding, for a load of 2 tons, to 
a varying speed on the level of from 1 to 10 kilo- 
metres (2 to 6} miles) an hour. The whole of the 
compressed air is practically available for driving 
purposes, and the holders can be recharged during 
loading up, in the dinner-hour, or after the day’s 
work during cleaning down. The loss in energy 
through expansion in passing through the reducing 
valve, is made good by heating the air delivered to 
the cylinders, in a coil before it is allowed to enter 
them. With a compressing plant of 5 horse-power 
(Crossley gas engine) costing 3001., the production 








of 100 kilogrammes of compressed air costs 8s. and 





Fic. 3. Exectric Paarton, AMERICAN TYPE. 
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Fig. 4. Taree Horse-Power Petroteum Motor, Dion-Bouton CARRIAGE. 


following Table gives sqme general particulars of 
these diligencies : 
Dion-Bouton Steam Omnibuses. 
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2 |S5| 33 |od| # Peed «- 
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z tons Ib. miles | miles 
920 | 14 4.15 385 | 25 8} 11} 1.39d. 

to to te 

1000 20 4.85 465 | 30 93 124 1.53. 
* Constructed up to 25 seats. 


+t Weight per passenger, 15 stone. 
t For 433 miles’ run. 

§ Up to 50 horse-power. 

|| Up to gradients of 1 in 25. 





4 On level. 
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Messrs. Panhard and Levassor are also turning 
their attention to the same class of vehicles ; and 
H. Brulé and Co. exhibited an omnibus specially 
constructed for service in Madagascar, seating six- 
teen persons, and worked by a Roser Mazurier 
motor. This seems to be a type likely to find 
extensive application for colonial service. The fol- 
lowing Table of particulars of heavy vehicles is of 
considerable interest : 


of their ‘* Leon Bollée” motor with two cylinders, up 
to six horse-power. Five changes of speed are pro- 
vided by shifting the driving belt along two series 
of graduated pulleys, mounted on the motor shaft 
and the driving axle respectively. The shifting is 
effected by an ingenious contrivance consisting of 
two inverted stirrups, which give the advancing 
edge of the belting an inclination to the pulleys. 
The weights are all concentrated at the centre of 





TABLE COMPARING VARIOUS TYPES OF AUTOMOBILES FOR TRANSPORT OF HEAVY WEIGHTS, EXHIBITED 




















AND ENTERED IN THE LAST COMPETITION. 
Steam. Petroleum. Electricity. |Compress<d Air. 
DETAILS. Omnibus | Omnibus Omnibus | DeliveryVan Delivery Van 
(Scotte). | _ (Dion (Panhard- | (Panhard- | Delivery Van.|(Molas-Lamielle- 
* | Bouton). | Levassor). | Levassor), Tessier). 
Weight of Carriage ‘ - tons ee | os a 118 0.98 1.38 
ae motor and accessories .. os 1.15 to4.13 1.28 to 4.13 2.07 1.28 0.49 0.44 
” reservoirs and accumulators ° se oe ni | * 1,28 1.03 
In working order * 5.18 4.95 236 | 2.46 2.75 2.85 
Paying weight ne 1.18 1.00 0.98 0.59 0.59 1.96 
Total .. ee » | 6 37 5.95 3.34 | 8.05 3.34 4.81 
Ratio of paying t> total weight o» | 0.186 0.181 0.204 | 0.240 0.177* 0.408 
Economical speed % oe --|_ 7 miles 8} miles 6} miles | ae © 6} miles 
Power developed es Se -| 13.81 H.-P, | 24.67 H.-P. | 11.34 H.-P. | 6.41 H.-P. 1 to 34.52 H.-P. 
Revolutions per minute ‘s = * ous 400 600 50 - 280 
Daily cost of working over 50 kilos. (31} miles) ..| 15s. 2d. | 18s. 8d. 12s. 6d. | 18s. 94d. 14s. 10d. 
Average cost perton-mile.. sip es * 6d. 4.6d. | 7d. | $.52d. 
Cost of automobile complete 8802. | 8802. | 7201. Ne 40v/. 

















* The Jenatzy van had a ratio of 2,20, and worked so satisfactorily that this type has been adopted by the Grand Magazins 


du 


Louvre. 























Fia. 5. 


The number of petroleum motors is very great, 
and more novelties were exhibited in this direction 
than any other. In fact, most of the best-known 
automobile constructors have a pet motor of their 
own, which differs in some more or less important 
detail from that of their neighbours. Most makers 
have also their favourite form of truck, and their 
special plan of distributing weights. Many of the 
most noticeable exhibits consisted of an automobile 
truck, motor, and accessories, without any carriage 
attached. In many of these, devices not yet 
patented were exhibited. 

Most of the petroleum motors, however, belonged 
to the sepa 9 (Otte and Beau de Rochas) type, 
and to the two-cylinder model. It, however, is 
still a more or less open question whether the addi- 
tional difficulty involved in regulating the explosion 
of the carburated air in the two-cylinder engine is 
effectively compensated by the removal of the dead 
points existing in the single-cylinder model. 

The weak points of all petroleum motors are: 
(1) Proper supply of carburated air ; (2) effective 
explosion ; (3) efficient cooling of cylinder during 
working ; (4) difficulty of starting and control of 
speed ; (5) the well-known drawbacks of disagree- 
able noise and smell. All these points have been 
taken up by inventors, and the results were appa- 
rent at the Exhibition, in the number and variety 
of exhibits connected therewith. Ina general way, 
the weak points 1, 2, and 3 may be said to have 
been successfully overcome, while 4 still remains ; 
noise will probably never be wholly done away 
with, ron the offensive smell, is in the latest 


motors, much reduced. 
MM. A. Darracgq et Cie. have increased the capacity 
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the truck and kept low. This is one of the indis- 
pensable conditions for high speeds, as Jenatzy has 
conclusively shown, and depends upon the fact that 
the greater the distance between the points of sup- 
port, the less the amount of departure from the 
plane parallel to the roadway of the plane in which 
the centre of gravity of the vehicle moves 
when passing over an obstacle, and th ‘ess the 
disturbance in the rate of motion. A strange simi- 
larity in the proportions of racehorse and racing 
car has thus been evolved, depending upon parallel 
causes. De Dietrich and Co., who held, till quite 
lately, the record for the kilome* +e, and took first 
ne in the Bordeaux-Perigord and the Céte de 

hanteloup races, exhibited an automobile truck 
with their ‘‘Amédé Bollet” motor, where the weights 
are distributed entirely ahead and behind, weighing 








1870 lb., having a winged condenser of the coiled 
type, where the whole of the water evaporated in 
cooling the cylinders, is condensed practically with- 
out loss, thus obviating one of the chief difficulties 
attending the use of water for cooling purposes. 
This company also exhibited many handsome car- 
riages, large and small. The Société Francaise 
d’ Automobiles, showed one of the newest forms of 
single-cylinder vertical benzo-motors, known as the 
Caillardet motor, which weighs 77 lb. for 3 horse- 
power, and works at 1800 revolutions to the 
minute. These motors are made up to 12 horse- 
power. The chief point of interest is the 
arrangement of the cooling discs around the cylin- 
der and exhaust, and the electric spark device, 
which comprises a cell, a step-up transformer, and 
a vibrator, making and breaking contact with 
each turn of a cam working off the main shaft. 
The carburator has an automatic indicator, and its 
working is adjusted by hand. With this fitted to 
a tricycle, new records were established for the 
kilometre under the minute, for 10 kilometres 
in 9 minutes 50 seconds, and for the hour’s run, 
from start to stop with pedalling, 58 kilometres 
623 metres (36.43 miles), in February of this year. 
The ‘‘ Buchet ” motor, which is of the horizontal 
type, is constructed with one, two, or four cylinders, 
developing from 1 to 30 horse-power. A tricycle 
fitted with a 3 horse-power motor of this type broke * 
the record for the kilometre at the ‘‘ Velo” com- 
petition in June last. The carburator is of the 
spray (pulveriser) type. One of the most 
interesting points of this system is the device by 
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Fic. 6. THe Carnnarpet Moror. 


which the five changes of speed are effected by two 
expanding cones, made up of radial segments, 
which are expanded or contracted by the motion of 
conical plungers and form a series of pulleys of five 
different diameters. The movement is transmitted 
by a single belt shifting on the pulleys. The 
cooling of the cylinders is effected by water cir- 
culation, worked by a slow motion pump and 
cooled by passing through an aluminium worm 
with radiating discs. 

The ‘‘ George Richard ” motor has two cylinders, 
with the cranks set 180 deg. apart ; the charge is 
exploded by electric spark or a red-hot tube ; it is 
made in sizes, running from 7 to 10 horse-power. 
The Sphinx motor has a single cylinder for 
2} horse-power, and a double-cylinder for 4} horse- 
power, with cylinders inclined at 45 deg. Running 
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at 1600 or 1700 revolutions, it has recorded a speed 
of 70 kilometres an hour. 

A motor of the newest type, particularly easy to 
start and manage, and with practically no smell 
while running, is the improved Ravel motor manu- 
factured by the Usines Boubey ; it is a low-speed, 
two-cylinder motor, where the carburated air under 
compression is heated to 30 deg. or 35 deg. Celsius. 
The 6 horse-power motors of this type weigh 183 lb. 
only : as much as the Phoenix 4 horse-power motors 
—without flywheel. 

The ‘*G. Doré” engine, weighing 163 lb. com- 
plete, is an example of the newer form of horizontal 
motor, the cylinders being set at 180deg. It is 
compact and serviceable. This engine developed 
4 horse-power on the brake, and the carburator 
weighing 14 oz. is the simplest and most efficient 
we have seen. Another motor of the horizontal 
type, which is interesting on account of some of its 
accessories, is the ‘‘Cyclope” motor of Messrs. 
Daniel Augé and Co., weighing complete 198 lb. for 
4 horse-power effective (35 nominal). The 6 horse- 
power nominal (7$ horse-power effective), by the 
same makers, weighs 308 lb. complete. These 
motors have the cylinders set parallel to each 
other, and are provided with three changes of 
speed ; 8 kilometres (300 revolutions), 18 kilo- 
metres (for 600); and 30 kilometres (for 1200), 
these changes being effected by a friction clutch 
worked by a cone. We need not add that each 
of the chief makers have been perfecting their 
particular form of motor, and completing its 
adaptation to the various vehicles that they turn 
out. The motors now built by the best makers 
run each other very close in the matter of 
efticiency. The advantages and disadvantages of 
different types depend chiefly upon shape, dimen- 
sions, and weight, which render one more suitable 
than another in a particular vehicle. The same 
may be said with reference to the best types of 
speed controllers and of carburators. It is evident, 
that the greatest improvement is to be looked for 
in the construction of speed regulators, which 
should permit of any desired intermediate speeds, 
or rather a continuous range from zero to the 
maximum of which the motor is capable. 

The weak points of electric motors are practically 
centred in the question of accumulators ; and al- 
though notable progress has been made during the 
last eighteen years in reducing the weight of these 
_ per horse-power hour of storage, from 100 kilo- 
grammes to 30 kilogrammes — as in the latest 
Blot-Fulmen type—still very much has yet to be 
done in the way of reducing the deadweight 
carried, before this form of propulsion can attain 
the full usefulness for which it is eminently fitted. 
A practical drawback to the use of electric motors 
is the very restricted number of charging and re- 
charging stations, even in the most advanced towns, 
and their absence in country places. Messrs. Dion- 
Bouton and other leading makers are solving the 
latter difficulty by the manufacture of a portable 
charging station on wheels, consisting of a 3 kilo- 
watt dynamo and accessories, driven by a petroleum 
motor and mounted on a covered truck. 

The dry batteries of the ‘‘ Leroy” type, much 
used for submarine mines, are being advocated for 
motor cycles, small carriages, and relays in aid of 
petroleum motors. These are recuperative bat- 
teries, with an electromotive force of 1.6 volt, 
have an internal resistance of 0.05 ohms, a short 
circuit intensity of 32 amperes, and a capacity of 
59 ampere-hours, with a weight of from 2} to 3} 
kilogrammes per cell. 

The Compagnie Internationale des Transports 
Automobiles (Systéme Jenatzy) have particularly laid 
themselves out, in addition to their heavy-weight 
delivery vans, to the production of electric pheetons, 
which are very stylish carriages with two seats, and 
one of which took the first prize at Monte Carlo 
for elegance. An electric dog-cart of the same com- 
pany covered 1800 metres over the mountain course 
at Chanteloup in 3 minutes 52 seconds, bringing 
Jenatzy in well ahead of all competitors. Nobody 
forgets his torpedo-shaped car (also exhibited), 
which did the kilometre in 33 seconds, at the rate 
of 66} miles an hour. 

Messrs. Vedovelli and Priestly have adopted an 
electric generator weighing 220 lb., in addition to the 
accumulators, which enables them to be re-charged 
at a portable charging station, one of which was 
exhibited, and attracted much attention. It was light 
enovgh for a man to wheel about, or a pony or 
donkey could be placed between the shafts, and take 
it longer distances. The Blct Fulmen accumulators, 








which ar» the type adopted by the Compagnie 
Générale des Voitures de Paris for their electric 
cabs, and by the Compagnie Francaise des Voitures 
Electromobiles, for their private livery carriages, in 
frames containing 40 to 44 elements, are combined 
from the positive elements Blot and the negative 
Fulmen ; they are guaranteed for 365 re-charges, 
and will receive 50 per cent. of the full charge in 
one hour, the remainder taking about four hours 
longer, but to avoid wear and tear, the re-charging 
should be extended over 7 to 8 hours. They are 
composed of oxide of lead strips with conducting 
cores, and the insulators are of vulcanite and glass. 
Each box of accumulators of the type used for elec- 
tric cabs and carriages, weighs 33 lb., producing 15 
amperes at 15 kilometres an hour, 135 amperes at 
27 kilometres an hour, and 120 amperes at 40 kilo- 
metres an hour. One of these boxes of 40 elements 
will give enough current for 60 to 70 kilometres at 
15 kilometres per hour, or a four hours’ run in case 
of necessity. The accumulators carried are sufficient 
for from 30 to 50 kilometres of run without re-charg- 
ing, but generating apparatus carried in reserve in- 
sures the vehicle against accident. 

Two American firms, the Cleveland Machine 
Screw Company and the Columbia Electromotor 
Company, exhibited some particularly choice speci- 
mens of American style of electric carriages. The 
former use a type of accumulator of their own, 44 
elements of which will run their carriages on a good 
road, from 110 to 120 kilometres without re-charg- 
ing, and weigh 825 lb. complete. The Columbia 
Company use the Phcenix accumulator, which has 
about the same capacity. Both these companies, 
but especially the former, pride themselves upon 
turning out ladies’ automobiles, i.e., for ladies’ 
driving, which are remarkable for ease and con- 
venience. The general appearance and finish is up 
to the best American standards. 

The Belgian makers are chiefly responsible for 
the introduction of the mixed driven vehicles, where 
petroleum engines are supplemented by an elec- 
trical reserve for use on gradients, of a small battery 
of accumulators and motor ; but this is taking on 
generally with French makers, and seems to be one 
of the manifest tendencies for the future. 

We alluded to another tendency which this exhi- 
bition has accentuated —the replacement of the 
motor cycle with arant or arriére train by the 
Voiturette, or Voiturelle, with two or three seats, 
which is more sociable, comfortable, and nice 
looking than any of the devices which have been 
evolved in connection with the tricycle. The 
motor cycle will undoubtedly hold its own for 
** scorching” and isolated individual purposes ; 
but the small carriage, of which the Decau- 
villes are the type, will replace it in general 
estimation and use. These are not only light, 
elegant, and inexpensive vehicles, but well adapted 
to hold their own in endurance and speed. Thus, in 
the competitions for this class of vehicle on June 6 
last, six were entered and five obtained a place, 
the sixth being out of the running owing to a 
slight accident. The first of these arrived second 
in the race of 100 kilometres (623 miles) in 2 hours 
17 minutes 13¢ seconds (over 27 miles an hour ; 
the world’s record being just over 28 miles for 
that distance). This type of vehicle is to our mind 
the one most likely to achieve the greatest measure 
of popularity. 

here is one accessory to which, among many of 
very great interest, we wish to draw attention as 
likely to revolutionise wheel construction for heavy 
loads, and this is a wheel without spokes or tyre. It 
is simply an india-rubber rim on a metallic hub—a 
huge pneumatic flattened spherical cushion. The 
invention is an English one, and it is known as the 
Hall patent. Its peculiarity lies in the possibility 
of carrying loads of, say, ; ton per wheel with no 
more pressure on the rubber composing the wheel 
than in an ordinary Dunlop tyre on a bicycle. It 
certainly has a clumsy look, but it allows much 
easier and quicker motion, and there is a notable 
reduction in the wear and tear of the rubber. 

On pages 131 and 132 we publish illustrations of 
some of the vehicles exhibited, and to which refer- 
ence has been made in the foregoing article. Of these 
Fig. 1 shows a Faugétre, Ochin, and Dangleterre 
6 horse-power petroleum motor dog-cart ; the weight 
in running order is 16501b. Fig. 2 is an electri- 
cally driven phaeton of the Jenatzy type ; this ob- 
tained the first prize for elegance at the Monte Carlo 
competitions, in the early part of the year. Fig. 3 
is also an electric phaeton built by an American 
firm. Fig. 4 is a small Dion-Bouton carriage bu'lt 


with a 3 horse-power single-cylinder petroleum 
motor driven direct with chain transmission. The 
weight of the motor is 5501b., and changes of 
speed are produced by friction gearing. Fig. 5 isa 
view of the so-called Quadricycle Perfecter with 
Caillardet and Dion motors of 23 and 1? horse- 
power. Fig. 6 is an outside view of the Caillardet 
motor, and Fig. 7 shows the form of the Hall 
pneumatic wheel. 





THE WESTINGHOUSE ELECTHIC 
WORKS AT PITTSBURG. 
Prorie’s Light aND Power Company, 
New JERSEY. 

(Continued from page 72.) 

TueE State of New Jersey occupies the opposite 
bank of the River Hudson from New You and 
seems to have caught some fire and energy in busi- 
ness affairs. The organisation and expansion of 
the People’s Light and Power Company, of New 
Jersey, form one of the most interesting chapters 
in the history of electric current supply in the 
United States. Hver since its formation, a broad- 
minded and liberal policy has been followed by the 


company. 
The company has demonstrated that it is both 
feasible and advisable to furnish current from a 


single central station to several municipalities. It 
has always been the aim of this company to 
furnish to its customers the most efficient service 
and modern apparatus, and to reduce its rates 
whenever the amount of current sold and other 
conditions warranted such a course. Perhaps the 
most striking feature in the company’s history is 
the extreme vigilance and tact employed by it at all 
times. This has brought about the remarkab!e 
result that in its entire territory, covering two 
entire counties, twenty miles by eight miles, with a 

opulation of 600,000, there are in existence to day 
eas than one dozen isolated electrical plants. This 
may well be pointed out as a notable achievement 
in central station management. 

The People’s Light and Power Company was 
incorporated in 1894, taking over the business of 
the Newark Electric Light and Power Company, 
which was. organised in 1882. Year by year addi- 
tions were made to the central plant, as the demand 
for current increased. Rival companies were 
eventually absorbed or amalgamated with the 
People’s Light and Power Company. The territory 
supplied with current for light and power includes 
eighteen cities and towns of considerable size and 

pulation. Part of the territory abuts on the 
hime Hudson, with its important wharves for 
shipping, and it embraces a district of suburban 
residences, now rapidly filling up with the homes 
of New York business men. The main station is 
at Newark, New Jersey, with smaller power sta- 
tions at Orange and Jersey City. 

The Jersey City station contains two Westing- 
house generators, one of 250-kilowatt, and one 
150-kilowatt, 500-volt, direct current. These gene- 
rators, with others, supply current to 10,000 incan- 
descent lights, 1700 arcs, and 350 kilowatts in 
motors. The Orange station contains: one 300- 
kilowatt Westinghouse direct current, 500-volt 
generator, also several arc machines, supplying 
light for 750 arcs, 10,000. incandescent lights, and 
500 kilowatts in motors. The main station is at 
River-street, Newark. In December, 1896, a fire 
occurred at the River-street station, entirely de- 
stroying the electrical machinery, which at that 
time consisted of several types. The reconstruc- 
tion was commenced in the fall of 1897, and has 
recently been completed. The designs for the new 
electrical were made and carried out by the West- 
inghouse Electric and Manufacturing Company. 
The new station is admirably situated upon the 
west bank of the Passaic River, at the right-hand 
side of the Pennsylvania Railroad entering Newark, 
and is located between the main line and the Centre- 
street branch of that line. 

The Newark power-house shown in Fig. 46, page 
134, eccupies a space of 173 ft. by 136 ft. It is of 
steel frame, bricked in, and has a tile roof and cement 
floor, and is divided (longitudinally) by a wall 
which cuts the grees on two parts, one part being 
occupied by the two boiler-rooms, which are again 
divided by a brick wall, the other the engine-room, 
also divided into two sections by a brick wall. 
The new section of the power-house, known as 
engine-room No. 1, is constructed on a foundation 
of piles, which are capped by a mass of concrete 








4 ft. thick, upon which are built the several engine 
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Fic. 46. Westincnovuse 850-Kinowatt Two-Paase Generator, Peorie’s Licut anp Power Company's Station, N.J. 











foundations. The flooring is constructed of I- 
beams, upon which is laid the concrete flooring in 
flat arches. The wainscoting is of enamelled brick 
to a height of about 8 ft., above which the walls are 
painted white. The roof is of fireproof tiles. A 
‘*monitor” is constructed on the roof, running the 
entire length, giving ample ventilation. The 
switchboard gallery (see Fig. 47) is about 12 ft. 
wide, and extends across the entire west end of the 
building. A 25-ton crane spans the width of the 
building. 

Another crane of the same capacity spans the 
distance between the large door of engine-room 
No. land the railroad, and gives ample facilities 
for unloading machinery from the trains to the 
building. Engine-room No, 2 is only partially 
new, having had parts of the walls and a new room 
constructed, making it similar in appearance to 
engine-room No. 1. 

Boiler-room No. 1 has been practically rebuilt, 
having had the front wall moved out 10 ft. to make 
room for two new boilers, and the side wall taken 
down and rebuilt on piles; steel columns being 
added to support the roof, which is of corrugated 
iron. A space 10 ft. in width, running the entire 
length of the engine and boiler rooms No. 1, and 
directly against the wali between these rooms, is 
utilised as a pump and heater room. A 12-in. wall 
supports the steel I-beams which form a roof to 
this room; the space between the beams being 
filled in with concrete flooring. Through the base- 
ment, under the floor of this room are run the 
injection and overflow pipes to the station. Boiler- 
room No. 2 is the only section of the power-house 
that stands in its original condition, and it has room 
for four new boilers. 

Coal is delivered by the Pannsylvania Railroad 
upon a spur siding, from which it is dumped into 
coal pockets placed under the tracks, whence 
it is carried by a conveyer to the battery of seven 
500 horse-power boilers, located in boiler-room 
No. 1, and to the two 600 horse-power boilers 
located in boiler-room No. 2 with an aggregate of 
4700 horse-power. These boilers supply steam at 
a pressure of 145 lb. to the 14-in. main, which is 
supported by adjustable wedges, placed upon the 
I-beams in the pump-room ceiling. The ends of 
the main are joined together by a 12-in. loop which ry 
runs through the centre of the engine-room No. 1. ee 
This enables each engine to be run from either end 
of the main, which is subdivided by valves in such 
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manner that any section may be cut off without | Holly cistern, which returns the condensation to 
affecting the rest of the main. | the boilers. 5 

The piping system was installed by Messrs.| The equipment in engine-room No. 1 consists of 
Westinghouse, Church, Kerr, and Co., of New three Corliss 30 in. and 52 in. by 48 in. cross-com- 
York. All fittings are extra heavy, and the piping | pound condensing engines, each direct connected to 
is covered with the Nonpareil Cork Manufacturing 'a Westinghouse 850 two-phase alternating-current 
Company’s covering. The pipe is dripped into a| generator, generating 2400 volts, 7200 alternations, 


at a speed of 90 revolutions per minute. These 
generators have fixed armatures with rotating 
fields. The generators are so arranged that 
they work in parallel. As the demand for current 
decreases, either unit can be cut off, or as the load 
becomes too heavy for the engine, the other unit 
can be switched in. The generators work in 
perfect synchronism. They supply current for 
incandescent lighting throughout the city, and 
also. power for a large pai of Westinghouse 
induction motors in various industrial establish- 
ments. 

The 850-kilowatt dynamos are of the two-phase 
rotary field type, and are excited through a col- 
lector on the shafts. Views of the rotating field 
and of the fixed armature, while under construction 
at the works of the Westinghouse Electric and 
Manufacturing Company, Pittsburg, are shown in 
Figs. 48 and 49. They are designed with a view 
of being of a higher all-round efficiency, and 
with a larger margin than is usual for such 
work. For example, they are guaranteed to 
carry their full rated loads at a rise in temperature 
not to exceed 35 deg. Cent. in any part of the 
machine, and to carry a continuous overload of 60 
per cent. above their normal rating, with a total 
rise in temperature not to exceed 60 deg. Cent., 
and to carry an overload of 75 per cent. for one 
hour with a total rise in temperature not to exceed 
75 deg. Cent. The flywheels of the engines are of 
special interest, the wheel proper being in eight 
sections of cast steel, linked together in the usual 
manner. Each side of the rim is built up of seven 
layers of steel plates, each layer breaking joints with 
the succeeding one. The whole mass is then riveted 
together, and weighs 100,000 lb. The generators 
supplying the current for the incandescent lighting, 
have a capacity of 50,000 lights. They are ex- 
cited by two 62-kilowatt Westinghouse generators 
direct connected to 8 in. by 144 in. and 104 in. by 
41} in. tandem compound engines, run at a speed of 
275 revolutions per minute. These exciters are 
run in parallel, and each is of sufficient capacity 
to excite all the alternators and to light the station. 
There is also one 20 in. and 40 in. by 48 in. cross- 
compound engine direct connected to a 500-kilo- 
watt, 500-volt Westinghouse direct-current gene- 
rator, which is used to supply the current for the 
power circuits, running ata speed of 90 revolutions 
per minute. This engine exhausts into a horizontal 
condenser. 

In engine-room No, 2, which is devoted to the 
arc lighting, are eighteen 125-light Brush machines, 
which furnish the larger part of the current to 2700 
arc lights. Fourteen of these arc machines are belted 
to a shaft which is driven by a 25 in. and 48 in. by 
60 in. cross-compound condensing engine. There are 
also in this room two 18} in. and 31 in. by 16 in. 
cross-compound condensing engines, one of which 
drives four arc machines ; the other drives an arc 
machine and a 250-kilowatt direct-current Westing- 
house generator for power, and a 75-kilowatt direct- 
current Westinghouse generator—220 volt, also for 
power current. One of these engines exhausts into 
a horizontal jet condenser. 

In the annexe to the engine-room No. 2 is a 
Westinghouse two-phase 2000-volt 200 horse-power 
alternating-current induction motor, direct con- 
nected by means of flexible couplings at each end 
of the shaft to two 125-light Brush arc machines, 
used to operate day arc lights. All the conductors 
in engine-room No. 2 are lead covered, run in con- 
\duits of the National Conduit and Cable Company’s 
manufacture under the concrete floor. 

The switchboard in the gallery in engine-room 
No. 1 was constructed and erected by the Westing- 
house Electric and Manufacturing Company, and 
is of blue Vermont marble. It consists of two 
exciter panels, and one station-lighting panel, three 
alternating-current generator panels, eight double- 
incandescent circuit panels, two 500-volt direct- 
current generator panels, and two 500-volt and one 
two-phase power panels. The generators are all 
connected to their respective panels by heavy 
insulated cables, which are supported by porcelain 
insulators set in iron racks, secured to [-beams, 
there being six conductors to each generator. 
Wires are run under the floor, except where they 
rise on the side wall at one end of the gallery, 
running on the [-beams which support it to their 
respective panels, to which they are connected 
through a slot in the slate floor. Fig. 47 shows 
the front of switchboard. 

The alternating-current switchboard is designed 





primarily for parallel running. Duplicate sets of 
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two-phase bus-bars have been provided, and the 
generator and feeder panels are equipped with 
double-throw switches. Any generator can, there- 
fore, be run separately from the others, and any 
feeder operated from it, should the nature of the 
load ieuhe it desirable to do so. All switches, 
connections, and wiring are behind the board. 
Upon the face of the board are mounted only the 
switchboard instruments and the handles which 
control the switches themselves. The generator 
panels contain the necessary synchroniser de- 
vices, with an ammeter and indicating voltmeter 
for each phase. A direct-current ammeter is pro- 
vided for the field circuit. Voltmeters are mounted 
on swinging arms at the end of the board. Each 
feeder circuit is provided with an ammeter and re- 
cording wattmeter. Circuit regulators are also 
provided with compensating voltmeters and Mer- 
shon compensators. The 500-volt panels are pro- 
vided with voltmeters and ammeters and circuit 
breakers. The lighting and power circuits are run 
from their respective panels along the underside 
of the gallery to iron racks from whence they are 
run through slate slabs in the windows. 

The sub-station at Mechanic-street is about a mile 
from the River-street power-house. The current 
of 2400 volts, 7200 alternations, is conveyed by over- 
head conductors to this sub-station. The installa- 
tion includes a 300-kilowatt 220-volt Westinghouse 
rotary converter, which, receiving the 7200 alter- 
nating current at 2400 volts, delivers direct current 
for motors at both 110 volts and 220 volts. Power 
from this sub-station is supplied to several esta- 
blishments, driving electric motors in mills, hat 
and shirt factories, jewellry manufactories, printing 
plants, &c. 

(To be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
(Concluded from page 119.) 

In our last issue we dealt partially with the pro- 
ceedings of the Institution of Mechanical Engineers 
on the second day of the Plymouth Meeting, July 26. 
We now conclude our report. The last paper read 
at the meeting was contributed by Mr. Henry 
Garrett, borough engineer and surveyor, Torquay. 


Rervse Disprosat. 

The title of the paper was ‘‘ Refuse Disposal and 
the Results obtained from a Six Months’ Working 
of the Refuse Destructor at Torquay.” 

We shall print Mr, Garrett’s paper in full shortly, 
together with the illustrations. The author stated 
that it is now almost universally acknowledged 
that the only satisfactory method of disposing of 
towns’ refuse without nuisance or danger of infec- 
tion is by cremation in suitable furnaces or cells, 
and by the introduction of modern mechanical 
inventions, the heat generated by the combustion 
of refuse may be turned to a useful and profitable 
account. In estimating the power to be derived the 
nature of the refuse must be taken into considera- 
tion. During autumn and winter months the 
material is of better quality and the refuse varies 
in accordance with the nature of the town, 
and also with the different districts within a 
town. Moreover, the price of coal has to be con- 
sidered as bearing on the question. Utilisation of 
waste heat must not interfere with proper burning 
of refuse. Opinions as to the temperature desirable 
in the combustion chamber differ ; but the author 
gathers that the highest temperature destructors 
cost more for working and repairs. The Torquay 
destructor is described in the paper. It has four 
cells, each with about 26 square feet of firebar 
surface. There are two multitubular boilers sup- 
plying steam for two engines, which drive a 
mortar mill, a clinker mill, . dynamo for lighting 
the works and the district in the immediate 
vicinity of the destructor, and a high-pressure fan. 
An oil-jet cremator is placed in the main flue, but 
has not yet been used. Details of tests made are 
given with particulars of refuse burnt. The tests 
showed that steam could be generated beyond that 
required for the machinery originally provided, and 
in consequence an extension of the electric light- 
ing plant was introduced for the purpose of illumi- 
nating the public roads in the immediate vicinity 
of the destructor. An analysis of the residuum 
from the destructor is added. A ready sale is 
found for all mortar made, clinkers, ashes, and flue 
dust. It is proposed to manufacture disinfectant 


powder. 





Mr. Garrett, at the conclusion of the reading of 
his paper, explained that he had been called upon 
by the local authorities at Torquay to say which 
was the best way to dispose of refuse, and whether 
the heat engendered by burning it could be applied 
to any useful purpose. The results of his inquiries 
were embodied in the paper. At first he did not 
believe in the possibility of getting a useful result 
from the waste heat, but experience had led him to 
alter his opinion. 

Mr. H. Davey said that when it was first pro- 
posed to destroy town refuse by burning it, there 
were some who said that the heat generated would 
be sufticient to raise all the steam needed for electric 
light purposes, and therefore there would be no 
need to buy coal. That belief had been got over. 
What he would ask was whether a private indi- 
vidual, wanting to raise steam, would sooner buy 
coal for the purpose or would take the refuse for 
nothing? Then would come the question whether 
burning was the best way to dispose of refuse. It 
might be that the balance of advantages would rest 
with the destructor, but it should be remembered 
that there were other courses open, and the claims 
of all should be considered. 

Mr. S. H. Terry had for many years studied the 
subject under discussion. When at the Local 
Government Board it had been his duty to inquire 
into the problem of refuse destruction, he had 
come to the conclusion that it was undesirable to 
send towns’ refuse to sea for disposal, as it was 
only those substances which would sink that could 
be so dealt with. Lighter components were carried 
about by the currents and thrown up on the coast, 
and though they might not be returned to the 
shores of the town from which they were sent, 
they would prove a nuisance to other districts. He 
had found by inquiry and observation that town 
refuse could be burnt in a properly designed 
destructor without nuisance, but there were certain 
points that had to be remembered. The first was 
that the refuse should be destroyed at once. It 
should not be allowed to accumulate at the works, 
as otherwise it would prove a nuisance to the im- 
mediate neighbourhood. Another thing that should 
be observed was that there should be no dust dis- 
tributed from the chimney, and, of course, there 
should be no unconsumed fumes distributed over 
the neighbourhood. In order to reach this end he 
considered that forced draught should be used. It 
was only in this way that efficient control over the 
amount of air needed could be easily obtained ; ordi- 
nary chimney draught did not answer for the pur- 
pose as the conditions varied so much with weather 
and temperature. In some forms of destructor 
which had been installed he had known as much as 
6001. a year to be spent on coal for what were 
known as ‘‘fume cremators.” That, Mr. Terry 
pointed out, was an absolute waste, and pointed 
to defective design. For disposing of dust he 
favoured a centrifugal action, similar in principle 
to that adopted in the case of certain steam 
separators. Baftle-plates he did not consider so 
good as the current of gases was increased in parts 
and large chambers were required. He was of 
opinion that by a proper design of furnace a 
destructor could be made to burn town refuse 
efficiently without nuisance, and at the same time 
sufficient heat would be obtained to raise steam 
that could be used for purposes of the immediate 
work of the destructors, and still leave an addi- 
tional quantity which would afford a valuable addi- 
tion for the werk of electric lighting. 

The hour for bringing the meeting to a close 
having arrived, the President said the discussion 
must close, and he proposed a vote of thanks to 
Mr. Garrett. He understood that there were mem- 
bers who would have spoken on the paper ; but he 
could only invite them and others who had infor- 
mation to give on the subject to contribute their 
views in writing to the secretary; Mr. Garrett 
could then reply on the whole of the points raised. 


Vores oF THANKS. 


Sir William White next proposed votes of thanks 
to those who had been taken part in the reception 
of the Institution. Amongst others to the Mayors 
and Corporations of Plymouth and of Devonport, 
and to the Chairman of the East Stonehouse Urban 
District Council ; to the Admiral Commanding in 
Chief of the station, the Admiral Superintendant 
and Major Pilkington; to the officials of the 
Devonport Royal Dockyard ; to the Earl of Mount- 
Edgcumbe and the Earl of St. Germans, to Sir 
John Jackson, to the proprietors of works visited, 





to the Directors of the Great Western and London 
and South-Western Railway Companies, and lastly 
to the honorary local secretary, Mr. J. Paton. The 
votes were seconded by Sir Frederick Bramwell, 
and carried by acclamation. 

This brought the meeting to a close so far as the 
sittings for reading of papers were concerned. 


Visits AND Excursions. 
In our last issue we dealt with the visit of the 
Institution to the Devonport Doekyard, which took 
lace on the first day of the meeting, Tuesday, 
5 uly 25. On the following day, after the reading 
of papers a visit was made to the 


KeryHam Extension Works, 


now in progress, The paper of Mr. Whately 
Eliot, published in our issue of last week (see page 
127 ante) deals with these works, and the appliances 
used in their construction. Members were able to 
see the novel mud scoops, illustrated last week, in 
operation. Even apart from their enormous mag- 
nitude, the works are of an exceedingly interesting 
character, and thanks to the lucid description of 
them given in Mr. Eliot’s paper, the visitors were 
able to obtain a very clear idea of the manner in 
which the work is being carried out, and to appre- 
ciate the energy with which it is being prosecuted. 
Those attending this excursion were entertained at 
luncheon by the contractor for the works, Sir John 
Jackson. 

Keyham Dockyard was also visited, and here the 
information conveyed by Mr. Mayston’s paper 
which had been read at the morning’s meeting con- 
tributed greatly to the interest of the visit. In our 
last issue in dealing with Devonport Dockyard we 
gave a few details of Keyham Yard, and the exten- 
sion works. 


Royat Navat ENGINEERING COLLEGE. 


A visit was also made to the Royal Naval Engi- 
neering College at Keyham. This is the only 
educational establishment for Royal Naval Engi- 
neers, and consists of a handsome building of 
Portland stone which is placed just outside Key- 
ham Dockyard at the north end. The chief 
room is a mess hall 56 ft. long, 28 ft. wide, and 
20 ft. high. There are class-rooms, dormitories, 
and other rooms and departments needed for carry- 
ing on the work, the nature of which will be 
gathered from Mr. Mayston’s paper to which refer- 
ence has already been made, and which we shall 
publish in full in an early issue. It may be 
stated that students enter the college by competi- 
tive examination between the ages 144 and 16} 
years. They remain 5 years under training, 
about two-thirds of their time being devoted to 
practical engineering work and the remainder to 
mathematics and physics. There are about 200 
students, all of whom reside in the college and are 
under the charge of Commander Hugh Talbot, R.N. 


PriymMouTtH Water Works. 

The whole of Thursday, July 27, was given up 
to excursions. One party started by train from 
the North-road station for Yelverton, from whence 
they were driven in brakes across Dartmoor to 
Princetown, whence lunch was served. After 
that they were driven to the Burrator Reservoir 
which was inspected, the masonry dam and sub- 
sidiary dam both being examined. These are 
both referred to in Mr. Sandeman’s paper, which 
we shall print in full shortly, and were also de- 
scribed by us in a former issue.* 


Devon Great Consots MINEs. 


Another party were taken on Thursday, July 27, 
by train to Tavistock, from whence they were 
driven to the Devon Great Consols Copper Mines, 
where they were received by Mr. Bawdon, the 
eneral manager, and other officials of the company. 

e workings are of ancient date, but had been 
abandoned for a long period when, in 1844, a com- 
pany was formed to carry on further operations. 
Copper ore was found, and was so successfully 
worked that during the first twelve months a profit 
of over 70,0001. was made, and during the next year 
the results were little less satisfactory, the combined 
profits for the two years being 120,0001. Since then 
large sums have been realised. For many years 
the quantity of copper ore and arsenic realised 
steadily increased. The returns from the com- 
mencement up to April last are given as follow: 
Copper ore, 3,468,122]. ; arsenic, 590,178/. The 


* See ENGINEERING, vol. Ixvi., pages 394 and 452. 
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dividends have amounted to 1,223,878I., and 
the amount paid to the owner of the soil has 
reached a total of 279,6791. To these figures may 
be added the cost of plant, which has been over 
half-a-million pounds, and there have been paid 
for mining over two million pounds. These figures, 
which relate to the palmy days of Devonshire min- 
ing, were certainly satisfactory for a capital of 
20,0001. The deposits of rich copper ore were nearly 
two miles in length, and to mine it eighteen shafts 
had to be sunk, while there were 45 miles of 
drivages at various levels on the lode. The ore 
was not smelted in the neighbourhood, but was sent 
to South Wales for the purpose. 

As is well known, copper mining in this dis- 
trict has ceased to be =. but large quan- 
tities of arsenical mundic are found with the cop- 
per ore. Formerly this was considered of so little 
value that it was looked on as waste, and thrown 
away. About thirty years ago, however, a method 
of extracting the arsenic was discovered, and from 
the mundic on the tip heaps enormous quantities 
of arsenic have been extracted. Arsenic is now the 
chief product of the mines, and for its extraction 
from the mundic there are works covering an area 
of about eight acres, whilst over half a million 
sterling has been realised for the mineral. The 
preparation is described as being a long process. 
The arsenical mundic is reduced to the size of 
ordinary gravel, and is placed in one end of an 
iron tube about 30 ft. long and 5 ft. in diameter 
and placed at a slight incline. This is revolved 
continuously, and at the lower end there is a fire, 
and with the motion of the tube a certain portion 
of the arsenical mundic comes down. At a tempe- 
rature of 356 deg. Fahr. arsenic is vaporised 
without undergoing fusion, and the fumes thus 
obtained are carried through a series of flues that 
lead to a tall stack. At frequent intervals walls 
are built half-way or more across the flues, and as 
the vapour cools the arsenic is deposited, the aim 
being to recover all the arsenic before the chimney 
is reached. After about a month’s burning the 
fire is let out, and there is found on the walls in 
the flues an incrustation of a greyish crystalline 
substance about 2 in. or 3 in. thick ; whilst there 
is a thick layer of soot on the floor. This product 
is collected, and when the flues have been once 
more closed up, it is burnt again. The next time 
the flues are opened the walls are found to be 
covered with a substance described as being ‘“‘ like 
driven snow that sparkles like myriads of dia- 
monds.” ‘These beautiful crystals are a deadly 
poison, pure arsenic, which only has to be ground 
to a fine powder and packed in barrels to be put 
on the market. 

In operating the mines, water-power is chiefly 
used, five large water-wheels being worked, and 
these give collectively about 700 horse-power. 
This is needed chiefly for pumping. There are 
also several steam engines which supply power for 
the works. There are five miles of railway with 
two locomotives, whilst a stationary engine works 
an incline. The wharf which serves the mines and 
works is at Morwellham, and there is a dock 
capable of accommodating six vessels of about 300 
tons. The resident manager, Captain William 
Clemo, has worked on the mines since they were 
started in 1844, and several of the officials have 
been there over fifty years. About 450 workpeople 
are employed on the works. 

After leaving the mines a drive of some 34,miles 
brought the party to Calstock, when they joined 
another party of members who had come up the 
River Tamar by special steamer from Plymouth. 
At Calstock also they were joined by a third 
party of the members, who, leaving Plymouth by 
train, had visited Cotetrele Grounds, and the old 
dining-hall, &c., by permission of the Earl of 
Mount Edgcumbe. The three parties returned 
together to Plymouth down the River Tamar by 
special steamer. 


OrHER Excursions. 

Friday, July 28, like the previous day was de- 
voted wholly to excursions. A special steamer 
left the Promenade Pier in the morning for 
the gunnery school ship H,M.S. Cambridge, whilst 

ip was made to the torpedo school 


another tri 
ship HMS. Defiance, The Park and Italian 


Gardens at Mount Edgcumbe were open in the 
afternoon to members and ladies, and a special 

steamer left the Promenade Pier to visit points of 
interest in Plymouth Sound, including Mount 
dgcumbe, 





The grounds and gardens of the Earl of St. 
Germans at Port Eliot were also thrown open to 
members during the week. Finally a garden 
party, given on the Friday afternoon by the Mayor 
of Plymouth, Alderman John Pethick, at Down 
House, Yelverton, brought to a close a very plea- 
sant and successful meeting. 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CorRESsPONDENT.) 
(Continued from page 107.) 

Tue Sure Mopet Tank. 


THE most interesting excursion made by the 
members of the Society was to the Navy Yard at 
Washington. The first object of interest was the 
gunshop, where the operations of boring, rifling, 
and turning of the guns were witnessed ; all these 
have been described in ENGINEERING on the oc- 
casion of a similar visit by another Society. The 
shop where the ship models are made for the trial 
tank proved very attractive, and the pantographic 
machine for reproducing these models was greatly 
admired. The trial tank, illustrated by Figs. 16 
to 21 on pages 138 and 139, was next visited. The 
photographs from which these views were engraved 
were taken expressly for ENGINEERING, and the 





last year, and the special machinery and apparatus 
have now just been completed and installed, after a 
good deal of delay, due indirectly to the war with 
Spain. 

The basin is located in the south-east corner of 
the Washington Navy Yard. The engravings from 
photographs, taken during construction, Figs. 16 
to 21 on pages 138 and 139, give a very fair 
idea of the external and internal appearance, and 
Fig. 16, on page 138, shows the construction of the 
main body of the tank proper. The building is 
500 ft. long, and about 50 ft. wide inside. The 
water surface of the basin is slightly shorter than 
the building, being about 470 ft. long. The deep 
portion is about 370 ft. long, the south end, from 
which runs begin, being shallow. The water sur- 
face is 43 ft. wide, and the depth from top of coping 
to the bottom of the basin is 14 ft. 8in. The 
basin is materially larger than any other in exist- 
ence. The nature of the ground was such as to 
render the construction of a thoroughly tight and 
stable basin somewhat difficult, but owing to the 
small space available at the Washington Yard, it 
was necessary to locate it upon its present site. 
The bottom of the basin proper is made up of a layer 
of broken stone (Fig. 16) upon which is a thin layer of 
concrete, then 4in. of Neuchatel asphalt, then about 
9 in. of concrete in 16-ft. lengths, the keys between 
the various lengths being filled with Bermuda 








Fic. 17. Generat View or Testina TANK. 


writer and Mr. Taylor, who is the Naval Con- 
structor in charge of the model tank, and who 
superintended its construction, may be seen in the 
background of Fig. 18. Itis to him the writer is in- 
debted for the description of the tank and for the 
privilege of taking the photographs. In respect 
to the tank itself it may be said that the value 
of towing experiments upon small-scale models 
of ships for the purpose of deducing the resist- 
ance of a full-sized ship from that of the small 
model, was demonstrated by the late Mr. William 
Froude, who at his own expense constructed a 
tank for such experimental work at Torquay, 
England, about 1870. The English Admiralty sub- 
sequently recognised the value of his work, and 
assisted him in it, by building a larger basin at 
Haslar, near Portsmouth. which is now in charge 
of Mr. R. E. Froude, son of Mr. William Froude. 
Other Governments, notably Italy and Russia, 
were induced to establish model basins, which were 
largely copies of Froude’s basin; and one firm of 
private builders—Denny Brothers, of Glasgow, 
Scotland—was sufficiently enterprising to build a 
basin for their own use. 

The Construction Bureau of our Navy Depart- 
ment has appreciated for many years the value of 
an experimental basin, but it was for a long time 
unable to secure an appropriation for the purpose. 
Congress, finally, about two years ago, granted 
100,000 dols. for this work, the grant being largely 
due to the efforts of the late Congressman Hlilborn, 





The basin proper was completed towards the close of 





asphalt. The heavy side walls are 6 ft. thick at 
the bottom, and about 4 ft. 6 in. thick on the top, 
not counting the moulded stone coping. They are 
in 40-ft. lengths with a square key between ad- 
jacent lengths filled with Bermuda asphalt. The 
side walls rest upon a double row of piles, and in 
addition there is sheet piling completely around 
the deep part of the tank. The shallow part of the 
tank at the southern extension is also carried on 
piling, as it actually overhangs the water. 

The contractors for the building and basin com- 
lete were the Penn Bridge Company, of Beaver 
alls, Pa., and the sub-contractors for the concrete 

work and basin proper, the Cranford Paving Com- 
pany, of Washington, D.C. 

The law authorising the construction of the 
model basin also authorised experiments to be made 
for private shipbuilders, provided they defrayed 
the actual cost of the same, it being understood, of 
course, that such experiments should not interfere 
with naval work. is being the case, it was 
necessary to lay out the plant with a view to the 
rapid and economical turning out of routine experi- 
ments, and to this end the endeavour has been 
made throughout to use machinery for as many of 
the operations as possible. In Europe it is the 
invariable practice to use paraffin for the construc- 
tion of the models, which are generally made from 
10 ft. to 14 ft. long. The climate of Washington 
is so warm in the summer that it was found impos- 
sible to obtain paraffin which would retain its rigidity 
satisfactorily, and, moreover, it was the desire of the 
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MODEL TANK AT THE WASHINGTON NAVY YARD. 
CONSTRUCTED BY THE PENN BRIDGE COMPANY, BEAVER FALLS, PA. 
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Bureau of Construction and Repair to make the 
inodels as large as possible, thus eliminating one 
source of inaccuracy in applying the experiments to 
full-sized ships. For ia reasons wood was 
adopted as the material for the models, and aftcr 
some difficulty a satisfactory varnish was found 
which rendered the surface of the wood to all intents 
and purposes absolutely watertight. The standard 
length of model used is 20 ft. A model 20 ft. long 
may not seem much larger than one 12 ft. long, 
but when it is remembered that the displacements 
of these two are respectively as 8000 and 1728, 
it will be seen that the 20-ft. model is nearly five 
times the size of the 12-ft. model. 

The method of building the models is as follows : 
The ‘‘lines” of the ship invariably include a body 
jlan giving sections at moderately close intervals. 

rom this body plan new sections are drawn to 
the proper size for a 20-ft. model by means of the 
eidograph or large pantograph. These sections are 
cut out of paper, then transferred to wooden 
boards, which are sawed to shape. The boards are 
then fixed in their proper relative positions upon 
the erecting table, each board section being 
clamped in a vertical plane. They are then covered 
with battens about $ in. thick and tapering from 
amidships towards the end, making a ‘former ” 
model, the surface of which is planed smooth. In cut- 
ting out the sections, allowance is made for the thick- 
ness of the battens which have to be nailed upon 
them. Meanwhile, a number of rough blocks of such 
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shapes and dimensions as to enable the finished 
model to be cut from it, has been prepared and 
glued together under pressure in a large hy- 
draulic press. This block is placed upon the 
upper table of the model cutting machine, illus- 
trated in Fig. 20, the ‘‘former” model being 
placed upon the lower table. The model cutting 
machine works upon the principle of the Blanchard 
lathe, a roller traversing the surface of the 


‘‘former” model, and saws or cutters working upon | 
the surface of the model proper. The bulk of the | 
material is removed from the block by means of the | 


AND RecorpisG APPARATUS. 


| saws, which are shifted along a short distance at a 
time. Rotary cutters are then applied which finish 
| the surface of the model very close to the desired 
|shape. The model is then removed from the 
| cutting machine and finished by hand, a very small 
| amount of hand work, however, being found neces- 
sary. It is then ready for varnishing, and the 
| attachment of any appendages, such as bilge keels, 
| struts, &c. It is finally taken to the measuring 
machine, as shown in Fig. 21, and careful measure- 
ments made of its exact form and shape, which 
not only enable the staff to determine whether the 





TANK, WASHINGTON 
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model represents the lines desired, but gives an 
accurate record. 

The model is now ready for the towing experi- 
ments. Figs. 17 to 19 show the carriage used in 
this work ; Fig. 18 showing the observers in posi- 
tion upon the carriage. It runs upon eight wheels 
and spans the full width of the basin, as shown. 
The platform in the centre carrying the recording 
apparatus can be raised or lowered at will. Elec- 
tricity is used to drive the carriage, and it may be 
mentioned incidentally that this source of power 
is used for all mechanical work in connection with 
the model tank. The speed of the carriage is 
varied not only by making various combinations of 
the four motors—one to each pair of driving wheels 
—but by controlling the output of the generator in 
the lower station, which is _— 100 yards from 
the tank. This control is on the Ward-Leonard 
system, and is very similar to that used to control 
the motion of heavy turrets on board ship. By 
means of a resistance box on the carriage the 
current through the field windings of the generator 
is increased or decreased at will. The revolutions 
of the generator being kept constant by a delicate 
governor, the amount of current generated varies 
with the amount of current through the field coils 
of the magnet. The whole of the current gene- 
rated is passed through the motors, and in practice 
it is found that a very exact regulation of speed is 
obtained by this combination. The carriage itself, 
with its fittings, weighs in the neighbourhood of 
25 tons, so that it alone forms a kind of flywheel, 
and is not subject to sudden variations of speed. 
The speed of the carriage can be varied from 

knot, or 10 ft. per minute, to 20 knots, or 

ft. per minute. The principal difficulty in 
connection with the use of high speeds, which, 
while not necessary for the bulk of the experi- 
ments, will be of great value in certain special 
experiments, is to stop the carriage when once 
under way. The electrical control acts as a brake, 
because when the current is shut off, the motors 
become generators, but this could not be relied 
upon for high speeds, since the sudden rush of 
current due to possible unskilful manipulation 
would throw out the circuit breakers, thus opening 
the circuit and cutting off the currententirely. For 
these reasons there is at the north or terminal end 
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of the basin a double system of brakes to take 
hold of the carriage. The first is a friction brake 
consisting of two strips of iron on either side, 
pressed together by hydraulic cylinders. These are 
forced apart by a slipper on the carriage about 10 ft. 
long, which, as well as the brake strips, is kept 
thoroughly oiled, so that the coefficient of friction 
for stopping, though low, is fairly definite, and 
sudden jerks are avoided. The pressure in the 
hydraulic cylinders is controlled by an accumulator 
and a pump driven by electricity. Great care has 
been taken in connection with this part of 
the installation, that it may be always in 
working order, and any trouble or breakdown, 
except that of the pump itself, which runs all 
the time, will simply result in setting the pressure 
ata maximum. ‘This maximum is 600 lb., but it 
has been found by actual experiment that with 
500-lb. pressure the carriage is brought safely to 
rest when it enters the brakes at a speed of 20 knots. 
It is not expected in practice to repeat this often, 
since even for the high-speed runs the electrical 
brake will be used to reduce the speed of the car- 
riage before the friction brake is used. In addition 
to the friction brake there is what is called the 
emergency brake, so that in case the friction brake 
fails for any reason, the carriage would still be 
caught. This brake consists simply of a piston 
about 16 in. in diameter working in a cylinder 
which is submerged in the water of the tank and 
connected by wire cables to a hook which takes hold 
of the carriage. The head of the cylinder has a 
round hole, and the piston-rod is tapered so that as 
the rod is drawn out by the motion of the carriage, 
the hole is gradually closed, the whole being almost 
exactly —_ the principle of the hydraulic gun 
recoil brake. An escape is provided for the water 
around the piston when it starts from rest, to 
avoid sudden accelerations from the whole mass of 
water in the cylinder. 

The dynamometric apparatus is designed to 
avoid entirely the use of multiplying levers or other 
devices involving the possibility of friction, and 
here again electricity is enlisted. The recording 
drum is fitted with apparatus for recording the time 
and distance as usual. The resistance is measured 
directly by a spring. The forward end of the spring 
is attached to a bracket, which is screwed forward or 
back by an electric motor, and a right arm runs up 
from the bracket, with a pencil recording the posi- 
tion on the drum. The record then is of the posi- 
tion of the forward bracket. The after end of the 
spring takes hold of a small crosshead to the other 
end of which again is attached a towing rod which 
takes hold of the model. This crosshead has a 
very slight play between stops in the after fixed 
bracket, and when it touches either stop it closes an 
electrical contact which again throws over an elec- 
tric clutch, by means of which the motor, running 
all the time, screws forward or back the forward 
bracket, thus increasing or decreasing the tension 
of the spring until the contact is opened again. 

There are many refinements which cannot be 
indicated in this brief description; for instance, 
the operator can throw either clutch at will or set 
them to work automatically. In practice, when 
about to make a run, the operator works the 
bracket forward to the immediate vicinity of the 
position which he knows it will assume during the 
run, the approximate speed of which he also knows. 
The carriage is then started, and after a uniform 
speed has been obtained, which, for speeds up to 
12 knots, is done within 50 ft., he throws in, by a 
single motion of one handle, the automatic appli- 

. ances, which start the drum and record time, 

distance, and resistance. In this way the resist- 
. ance pen has to move but a small distance to reach 
the position of equilibrium and almost imme- 
diately becomes steady. It will be seen that with 
this device, friction is eliminated. The accuracy 
obtainable depends upon the closeness with which 
the automatic stops at the after end of the spring 
ean be set. In practice it is found that these can 
be set to give a play of about J, in., and as the 
springs will extend 10 in., the results obtained are 
practically exact, as indicating the pull of the 
spring. 

It now remains to describe the method by which 
the amount of this pull can be determined in any 
instance. There is fitted at the starting end of 
the basin a kind of weighing machine with one 
vertical and one horizontal arm. This is deli- 
cately balanced, and when the model has been 
connected up and is ready for towing, a certain 

spring being in use, the vertical arm, or rather a 





knife-edge which bears upon the vertical arm, is 
connected to the model. A known weight is then 
put into the scale pan attached to the horizontal 
arm. The automatic attachment in connection with 
the dynamometer spring is thrown into gear, and 
the weighing machine is screwed forward or back- 
ward until it is in perfect balance and the record 
pen recording the position of the spring is at rest. 
It is evident then that the pull of the spring is 
exactly equal to the weight in the scale pan. There 
are a number of pens which can be shifted parallel 
to the recording pen, and set in a definite position 
to record upon thedrum. One of these pens is set 
to correspond to the position of the resistance pen, 
then another weight is put into the scale pan, a 
second pen set to record the resistance, and so on. 
It is evident then that when the run is made these 
fixed pens mark off upon the paper a scale for re- 
sistance, avoiding all complications of corrections 
for temperature of spring or anything else. <A 
complete double outfit of springs is already pro- 
vided for measuring resistances from 1 lb. up to 
500 1b., and for special work additional special 
springs will be obtained. 

In connection with the question of temperature, 
it is impossible to avoid a certain variation of the 
temperature of the water, but as ample heating 
facilities are provided, it is not expected that 
the variation of temperature during the year 
will be sufficient to necessitate correction in 
the results of experiments on this account. 
The basin is filled from the water system of 
Washington and will hold one million gallons. 





its use. Experiments are being made as oppor- 
tunity serves upon models of the naval vessels 
already built and tried for the purpose of accumu- 
lating data which will be constantly needed during 
the life of the tank. As soon as preliminary lines 
of the new third-class cruisers authorised at the last 
session of Congress are completed, experiments will 
be made with them in the tank with a view to in- 
troducing any refinements or improvements found 
desirable. 
(To be continued.) 








ROLLING STOCK OF THE GREAT 
CENTRAL RAILWAY. 

In our issue of July 14 we gave on our two-page 
late, and also on page 45, views of a corridor carriage 
or the Great Central Railway. In the present issue 
on page 146, and also on the two-page plate, are 
further views of a similar carriage for the same rail- 
way, and in a subsequent issue we shall supplement 
these by additional illustrations. We reserve the 
complete description until the whole of the engravings 
are before our readers. We gave a short account of 
these carriages on page 44 ante. 








THE DURABILITY OF WATER-TUBE 
BOILERS.* 


By Mr. A. F. Yarrow, Vice-President. 
FEELING sure that anything which may tend to increase 
the durability of water-tube boilers will interest the 
members of our Institution, I have much pleasure in 
laying before you the results of some experiments which 
we have recently carried out with a view to ascertain the 
comparative merits of nickel steel tubes and tubes of 


























Fig. 1. 


Two electrical centrifugal pumps are provided, the 
larger of which will empty the tank in about four 
hours. The smaller pump is a 4-in. pump used 
for draining the last water from the basin, and also 
for pumping the water from outside the basin to 
avoid the possibility of undue pressure upon it in 
case it is left empty for some time. This is neces- 
sary since the basin is but a short distance 
from the Potomac River and extends 8 ft. or 9 ft. 
below mean tide level. A gauge indicates the level 
of the outside water which is found to be, as a rule, 
about 6 ft. below the water in the basin. 

The leakage from the basin, which is very slight, 
and the evaporation, are made up with filtered 
water, an animal bone filter being installed with a 
capacity of from 50 to 100 gallons per minute, de- 
pending — the turbidity of the water. In prac- 
tice a small stream of fresh filtered water is kept 
running into the basin all the time and the level 
maintained wherever desired by an adjustable over- 


flow. 

The building and tank of the basin proper were 
designed by the Bureau of Construction and Repair, 
as well as the machinery for making models. The 
electrical installation was fitted by the General 
Electric Company, many of the electrical details of 
design being also due to them. The carriage proper 
was built by the William Sellers Company, the 
dynamometer apparatus partly by the Sellers Com- 
pany and partly by Saegmuller, of Washington, 
who also built the large eidograph. All of these 
are upon the designs of the Bureau of Construc- 
tion and Repair. The model cutting machinery 
was built by Detrick and Harvey, of Baltimore, 
Md., from the designs of the Bureau of Construc- 
tion and Repair. 

The model basin staff is now at work upon ex- 
periments to determine frictional coefficients of 
varnished surfaces and other constants needed in 





= steel, such as have hitherto been used in water-tube 
jilers, 

The nickel steel to which this paper refers is an alloy, 
having from 20 to 25 per cent. of nickel, and in these ex- 
periments we have tried to gee as nearly as possible 
the worst conditions as regards wear and tear to which 
tubes in water-tube boilers are subjected. 

The deterioration of the tubes is probably owing : 

1. To the action of acids in the water, due to grease, 
— in spite of every precaution, finds its way into the 

iler. 

2. To the tubes becoming overheated and oxidising on 
the outside, through contaet with the hot gases when 
passing from the furnace to the uptake. 

3. To the action of the steam, which, if superheated, 
enemies, causing deterioration on the inside of the 
tubes. 

The last two conditions occur when the tubes from de- 
fective circulation, shortness of water, or from the collec- 
tion of scale, become overheated. 

Table I. records what we have termed the “corrosion 
test.” It will be seen that the piece of nickel steel tube 
A was compared with the piece of mild steel tube B, the 
original weights of which were 190 and 186 grammes re- 
spectively. Both the tubes were immersed in the same 
dilute solution of hydrochloric acid for various periods, 
as indicated. The duration of the tests varied, as shown, 
from 21 to 168 hours, making a total number of hours for 
all the trials of 533. The ultimate loss of weight in the 
nickel steel was 5 — and in the mild steel tube 98 
grammes. It will be seen that the original weights of the 
two specimens in this case did not accurately agree; but 
in the second trial, E and F, the tubes were of the same 
original weight, namely, 188 grammes each. The ultimate 
loss of weight was found to be 7 grammes with the 
nickel steel tube, E, and 100 grammes with the mild 
steel tube F. 

The upshot of the above tests, it will beseen, is that the 
loss of weight in the first series of tests of the nickel steel 
tube amounted to 5 grammes, being 2.63 per cent., and 
in the mild steel tube to 98 grammes, being 52.68 per cent. 
In the second series of experiments the loss of weight of 
the nickel steel tube was 7 grammes, being 3.72 per cent., 
and the mild steel tube 100 grammes, being 53.19 per cent. 





* Paper read before the Institution of Naval Architects. 
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The average loss of weight in the mild steel tube was | 

therefore 164 times what it was in the nickel steel tube. : 
The tubes as they appeared on the termination of this 

experiment are shown in Fig. 1. . ; 

Tt may be contended that the relative corrosion of the 
two specimens when using dilute hydrochloric acid does 
not correspond with what it would be with such acids 
as are present in boilers under working conditions, but 
it is not unreasonable to suppose that it may serve as a 


o We will now turn to Table IT., which records what we 
have termed the ‘Fire Test.” This was conducted in 
the following way : Two.tubes were placed side by side 








steel tube to be 52 grammes, or 27.66 per cent., and of the 
mild steel tube 143 grammes, or 76.06 per cent. The 
average loss in weight in the mild steel tube was, there- 


TABLE I.—Corrosion Test. Experiments to Ascertain the 
Effects of Acid on Nickel Steel and Mild Steel Tubes. 
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These tubes as they appeared on the termination of this ls | = Hydrochlonte = Part iO 
experiment are shown in Fig. 2. is , 8 
These results were submitted to Sir John Durston, and 3s | Fie 
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TABLE Il.—Five Test. Experiments to Ascertain the 
Effects of Fire on Nickel Steel and Mild Steel Tubes. 
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nasmall brick furnace, where they were heated to the 


fame conditions. The loss of weight of each tube due to | 
indicated by the weights given. It will be seen that the 
original — of the nickel steel tube C was 192 Seger: 
and the mild steel tube D was 185 grammes. The total 
loss of weight in this series of tests was, in the case of the 
nickel steel tu 

the mild steel tu 





Were not exactly the same, and we, therefore, repeated 
the experiment, as shown by G and H, in which the 
Weights of the two tubes were identical, namely, 188 





grammes, and the loss of weight was found in the nickel; ment had proceeded ten hours, it was stopped, as the 





jon the inside. The correctness of this view is unques- 
Same extent, and in every way were practically under the | tionable, and we consequently tested two tubes having 
a length of 1 ft. 8§ in. by a diameter of 1 in. outside by 
oxidation after they had been in a very heated state is/14 L.S.G. This ex 
be heated Steam Test,” and I would now beg reference to 

Fig. 3. The experiment was carried out in the follow- 
ing manner: 
the other of mild steel O, were placed side by side in 
47 grammes, or 24.47 per cent., and of|a small brick furnace; at one end of each tu 
145grammes, or 78.37 per cent. In this | was supplied at 60 Ib. i : 
case also the original weights of the two pieces of tube | slowly from the “a end of each tube, thus insuring 
the steam being D A 

this experiment is shown in Fig. 4. 
weight of each tube was 612 grammes. After the experi- 


mild steel tube O gave out, steam issuing from the 
defective place. The loss of weight in the case of the 
nickel steel tube N was 12.7 grammes, and in that of the 


$. mild steel tube O, 852 grammes. Deterioration in 
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this case is path mp to the action of the steam inside 
the tube and pa i to that of the gases outside. 

The loss of weight of a boiler tube from deterioration at 
the commencement of its life being much less rapid than 
towards the end of its life, therefore the loss o! weight 
cannot be considered as a quantitative guide for durability, 
and we continued the superheated steam test as follows : 
After the mild steel tube O had burnt through and 
allowed the steam to escape, we replaced it by ancther 
similar mild steel tube P, corresponding to what would be 
done in re-tubing a boiler. The experiment was then con- 
tinued, and it was found this second mild steel tube gave 
way and the steam burst through after eight hours, the 
nickel steel tube still remaining intact. We then substi- 
tuted this burnt mild steel tube by another tube R, and 


periunent we termed the ‘Super- 


Two tubes, one of nickel steel N, and 


‘ ‘ steam 
pressure, it being allowed to issue 


ighly superheated. The result of 
The original 
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we found that after three hours the nickel steel tube gave 
out. 

Every two hours during these experiments the posi- 
tion of the tubes was changed about, not only end for end 
but side for side, so as to insure that both tubes were sub- 
jected to the same conditions. i i 

The tubes as they appeared at the termination of this 
experiment are shown in Fig. 3. Ss 

t will be seen from this, that the durability of the 
nickel steel tube corresponded to twenty-one hours, and 
the mean durability of the first two mild steel tubes to 
nine hours. I think, therefore, there is a reasonable pro- 
bability that from this cause of deterioration a_boiler 
would require to be re-tubed 24 times as often with mild 
steel tubes as it would with nickel steel tubes. 

In the last experiment the tubes were heated to a 
bright red, and as it would be unwise to come to any 
conclusion upon a single set of experiments, we 
repeated it in precisely the same manner, with the 
exception that the tubes were in this further test only 
heated up to a very dark red. They were in this trial 
3 ft. 6 in. in length. Fig. 5 illustrates the result. The 
nickel steel tube is indicated by N?, the first mild steel 
tube by T, the second mild steel tube by V, and the 
third mild steel tube by W. It will be seen that the 
result is similar in character to that obtained when the 
tubes were heated to a bright red, the only difference 
being that the trial lasted considerably longer, as the 
deterioration was not so rapid on account of the lower 
temperature. It will be seen from the diagram that the 
greater durability of the nickel steel tube, as compared 
with those of mild steel, was fully confirmed. 

The nickel steel tube N? lasted 2.8 times as long as the 
—_ aa tube T, and twice as long as the mild steel 
tube V. 

The small furnace in which these superheated steam 
trials were made is illustrated by Figs. 6, 7, and 8, and it 
will be seen that both ends of the tubes were fitted with 
copper expansion pipes, the object of which was to allow 
the tubes to freely expand and contract. 

It is a well-known fact that a mild steel plate, or a 
mild steel tube, when heated and cooled, becomes per- 
manently reduced in length, and this fact must be borne 
in mind in boiler design, because frequent variations in 
temperature take place in a boiler owing to the opening 
and closing the fire-door, and the constant varying in- 
tensity of the combustion. 

This permanent contraction during the life of a tube 
varies according to circumstances, but we thought it well 
to have some record of its extent when subject to the 
conditions under which the tubes were placed in this 
superheated steam test, and I would refer to Fig. 9 
which illustrates the result of this experiment. 

During the life of one mild steel tube, 3 ft. 6 in. in 
length, heated twenty-one times to a dull red heat for 
periods of two hours’ duration each (steam passing through 
the tube at a pressure of 60 Ib.), its length was perma- 
nently reduced §{in. The nickel steel tube of the same 
length, subject to the same conditions, increased 4{ in. 

The horizontal dotted line on the diagram serves as a 
base line; the gradual increase in the length of the nickel 
steel tube is shown by the upper dark line ; and the 
gradual reduction in length of the mild steel tube is 
shown by the lower dotted line. 

The yom po were recorded every two hours, and the 
extent and periods at which the increase and reduction 
of length took place are clearly shown on the diagram. 

Although, as I have said, it is a well-known fact that a 
mild steel tube will diminish under these conditions, the 
extent to which this takes place is, perhaps, not gene- 
rally known, 

In the foregoing experiments the tubes were ungal- 
vanised. Had the mild steel tubes been galvanised there 
would have been a small addition to their durability, the 
extent of which is a matter of doubt. 

We then made some trials with a view to ascertain the 
relative expansion by heat of the two materials. Two 
tubes were taken, 22 in. long, 1 in, in diameter, No. 16 
L.S.G. They were inserted in a large tube, and heated 

radually up to a dull red for about three-fifths of their 
ength. The tubes were fastened together at one end, 
and projected freely and independently beyond the fur- 
nace at the other. A record of the expansion of each of 
the tubes was made by means of a trammel, and their 
expansion accurately determined. It was found that the 
expansion of the nickel steel tube was considerably 
greater than that of the mild steel tube. Fig. 10 
shows the gradual increase of length during the process of 
merge J up, which occupied 330 seconds, and it was found 
that the relative expansion was approximately as 3 to 4, 
the nickel steel expanding the most. The object of this 
experiment was to ascertain whether there was sufficient 
difference in the expansion and contraction of the two 
materials to cause trouble when nickel steel tubes are 
placed within a group of tubes of mild steel. The result 
points to possible risk in this direction, and, should it be 
desired to place nickel steel tubes: in those parts of the 
boiler where deterioration proceeds with the greatest 
rapidity, and mild tubes elsewhere, this variation of 
expansion should be borne in mind. I am not prepared 
to say it is a source of risk ; but it is one of those prac- 
tical points which must not be overlooked. 

All the specimens that I have referred to are here for 
your inspection, and I would remark that the tubes 
corresponding to Tables I. and II. were not of quite the 
same length, the nickel steel tubes being in all cases 
somewhat longer than the mild steel tubes, and therefore 
so far as this difference in size is concerned, it was un- 
favourable to the nickel steel tubes, which exposed a 
larger surface to deterioration. 

o illustrate the suitability of nickel steel from a 
mechanical point of view, I have brought a few speci- 
mens, see Fig. 11. Nos. 1 to 6 illustrate its ductility, 





which is almost equal to that obtainable with mild 
steel. I would submit that the ductility of these 
samples is amply sufficient for all practical purposes. 
Nickel steel is considerably tougher in working than 
mild steel; it involves more labour, and causes greater 
wear and tear of the tools employed in expanding and 
bell-mouthing, to which latter operation we have always 
attached the highest importance. The ductility does 
not seem to be impaired by sudden changes of tempe- 
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| tubes is taken into account; and if this surmise be correct, 
clearly a decided gain would be obtained by the greater 
trustworthiness of boilers with nickel steel tubes, and by 
avoiding the frequent loss of time involved in re-tubing 
operations, during which period the boiler is laid up. 
I would observe that we have tried experiments as to 
| the comparative durability of nickel steel having small 
percentages of: nickel, say, up to 5 per cent., and have 
| found that a very slight increase of durability is obtained 
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DIAGRAM ILLUSTRATING THE INCREASE IN LENGTH OF NICKEL STEEL TUBE 
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rature, as shown by specimens Nos. 7 and 8, Fig. 12, 

these specimens having been bent after being heated and 

chilled. The tnbes upon which our tests have been made 

a supplied some by Messrs. Firth and some by Messrs. 
rupp. 

As cost, sufficient has not yet been done to 
know what the probable ultimate price may be; but, 
doubtless, it will be reduced from what it now is, if tubes 
of this alloy are introduced. Even at the present stage, 
judging from the experiments described, it is not un- 
reasonable to expect that the longer life of the nickel 
steel will co fully sna ase to its higher price, if 
the cost of the more frequent replacing of the mild stee] 
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by such alloys, but not sufficient to render them of any 
practical value for boiler tubes. 


SumMarRY. 

From the foregoing experiments, I think it not un- 
reasonable to assume that nickel steel (20 to 25 per cent. 
nickel) boiler tubes wil] have, as acid corrosion, a. 
vastly longer life than those of mild steel, and, as regards 
deterioration from the action of heated gases or steam, at 
least twice the durability of mild steel. : 

Before concluding, I should like to mention that these 
experiments have been carried out in co! uence of oar 
attention having been drawn to the probable advantage 
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THE DURABILITY OF WATER-TUBE BOILERS. 


THE RELATIVE EXPANSION OF NICKEL STEEL AND MILD STEEL TUBES. 
SAMPLE TUBES 221N.LONG, IIN.DIAMETER, N9 I6L.S-.G. 
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: Heated to dull red and cooled by being plunged’ 








ani into cold water 24 times in succession, . ‘a 
Fic. 12. 
nickel steel tubes by Mr. James Riley some years ago, | labourer in the employ of Mr. Nightingale, who was 
and more recently by Mr. Andree, the Engineer-in-Chief rewery. The 


of the Dutch Navy. 

In these remarks only a few points have been touched 
upon in relation to nickel steel, but those members who 
may be desirous of looking further into the matter I 
would refer to the valuable paper recently read by Mr. 
Hadfield before the Institution of Civil Engineers. 

I should also like to add that these experiments have 
been carried out under the direct supervision of my 
friend Mr, Crush, to whom I am much indebted for the 
care he has given to this investigation. 





WORKMEN'S COMPENSATION. 
Cheeseman v. Nightingale, Chorley Third Party.—In 
this case, which was heard by the Tigety Judge sitting 
at the Brompton County Court on June 22, an important 
point was decided as to the liability of the employer for 
the act of a third party. The applicant was a carpenter’s 











building a new wing to the Royal Chelsea 
applicant was ached by a fellow-workman, whom he ha 
been ordered to assist, to fetch a hammer. While on his 
way to execute this order, he went through a gate imme- 
diately outside of which was a cart, the property of 
Chorley. Upon this cart were certain bales of compressed 
straw, one of which fell upon and injured the applicant. 
He claimed compensation from his employer, who sought 
to be indemnified by Chorley, and brought him in as 
third party. 

It was argued by Mr. Lynden Bell, who appeared for 
the employer—(1) that the accident did not arise out of 
and in the course of the employment ; (2) that the acci- 
dent was entirely remote from the employment, just as if 
it had happened owing to a stone thrown by a passer-by. 

Council for the applicant argued that section 6 was 
especially intended to cover a case of this kind. He re- 
ferred to Brown v. Scott, where the Court of — dis- 
missed an appeal from an award in favour of a boy, the 
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accident to whom happened while obeying the orders of 
a man who had no authority to give such orders, and 
quoted from the judgment of Lord Justice Romer in 
Holmes v. Mackay, as to the effect of an accident occurring 
to a man while passing through one part of a factory on 
his way to his work in another part, The Deputy Judge 
found in favour of the applicant. ‘‘ In my opinion,” 
said he, ‘‘the accident did not arise ‘ out of,’ though it 
happened ‘in the course of,’ the applicant’s employment. 
I make an award in favour of the applicant.” 

Williams v. The Birmingham Batteries and Metal 
Company.—This case was heard on July 6, in the Court 
of Appeal. Is raised an important question under Lord 
Campbell’s Act as to whether the master is responsible if 
it be proved that the workman knew that the appliances 
which caused the accident were in an improper condi- 
tion. The facts were shortly as follow: The plaintiff was 
the widow of a workman named Jacob Williams, who 
met with his death on a tramway in the defendants’ 
works. One end of their refinery opened on toa canal, and 
the tramway went down to a point over the canal. The 
—— brought this action, alleging that the defendants 

ad been guilty of personal negligence in not | pene 
proper appliances for workmen to ascend to and descen 
rom the trams. Amongst other questions left to the 
jury were the following: (3) Had the deceased the same 
means of knowing that this was dangerous as the de- 
fendants had? Answer, Yes. (4) Did the deceased know 
that it was dangerous? Yes. The jury assessed the 
damages at130/., but Mr. Justice Darling entered judg- 
ment for the defendants. 

The plaintiff appealed. 

Mr. il Walsh, for the plaintiff, argued that, as there 
was an absence of provision of proper means or appli- 
ances for workmen ascending to and descending from the 
tramway, mere knowledge on the part of the workman of 
the improper means or appliances was not a defence. He 
referred to Smith v. Baker [(1891), A.C., 325]. 

Mr. Hugo Young, Q.C., who appeared with Mr. 
William Shakespeare for the defendants, argued that at 
common law a master was not liable for injury sustained 
by a servant in the course of his employment, where the 
risk of injury was patent. He referred to Skipp v. The 
Eastern Counties Railway Company p Exch. J] 

The Court (consisting of A. L. Smith, Rigby, and 
Vaughan Williams, L.J.J.) having taken time to con- 
sider dismissed the appeal. 

In the course of a written judgment A. L. Smith, 
L.J., said: In the first place there can be no doubt as to 
the duty of a master to his man. and I will take a pas- 
sage upon this subject from Lord Herschell’s judgment in 
Smith v. Baker in the House of Lords. He says “It is 
quite clear that the contract between employer and em- 
ployer involves on the part of the former the duty 
of taking reasonable care to provide proper ap- 
pliances, and to maintain them in a proper condition 
and so to carry on his operation as not to subject those 
employed by him to umsecessary risk.” This being the 
master’s duty towards his man, if the master knowingly 
does not perform it, it follows that he is guilty of negli- 

nce towards the man ; and the first two findings of the 
jury in this case show that the defendants had not per- 
formed this duty, and had, therefore, been guilty of negli- 
gence towards the deceased, and it is not disputed that it 
was by reason of the absence of the ladder caused by this 
neglect of duty that the deceased man met with his 
death. ... If this case had oe there it appears to 
me clear that there must have been judgment for the 
— she having proved personal negligence in the 

efendants, whereby the deceased met with his death ; 
and how do the defendants seek to get rid of this case so 
far successfully made and proved — them? They 
plead that ‘‘the defect and want of the ladder was known 
to the plaintiff?’ That the mere knowledge of the 
risk does not necessarily involve consent to undertake 
the risk has now beyond question been settled by 
the House of Lords. Here the defendants called no 
evidence. They did not even attempt to show what 
was the contract under which the deceased man served. 
Nor did they ask that any question as to whether the 
man had contracted to take the risk should be left to the 
jury. As Lord Watson said in Smith v. Baker: ‘*When, 
as is commonly the case, his acceptance or non-acceptance 
of the risk is left to implication, the workman cannot 
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reasonably be held to have undertaken it, unless he knew 
of its existence, and appreciated or had the means of 
appreciating its danger. But, assuming that he did so, 
I am unable to accede to the suggestion that the mere fact 
of his continuing at his work, with such knowledge and 
appreciation, will in every case necessarily imply his 
acceptance. Whether it will have that effect or not 
depends, in my opinion, to a considerable extent upon 
the nature of the risk and the workman’s connection with 
it, as well as upon other considerations, which may vary 
according to the circumstances of each case. If the defence 
of Volenti non fit injuria had been raised, the defendants, 
in order to succeed, must have obtained a verdict of the 
jury upon that point. They have not done so, and for 
these reasons I think judgment should have been entered 
for the plaintiff. 

Nore.—It will be seen that this case is entirely inde- 
pendent of the Workmen’s Compensation Act. Had the 
plaintiff proceeded under that Act, the defences of 
Volenti non fit injuria and of contributory negligence 
could not have been set up. 

Savoury v, the Great Northern Railway.—This case was 
heard on June 9 by His Honour Judge Bompas, Q.C., at 
the Bradford County Court. It came before the Court as 
an appeal from the decision of an arbitrator, who h 
stated acase. It appeared that the deceased workman, 
Ernest Sapamer. a platelayer, had met with his death on 
the line, and the only question was whether his father, 
the applicant, was ‘“‘a dependant” within the meaning of 
the Act. It was proved that deceased had regularly sent 
his father a sum per fortnight out of his wages, which 
was never less than 6s., and was often as much as 10s. ; 
that he had done this during the last eighteen months. 
The father received 11s. as wages, and was an agricultural 
labourer ; and the arbitrator found, as a fact, that the 
father was earning as much in wages as other labourers in 
the same ition as himself in Norfolk. He found in 
favour of ioutew company. 

The learned County Court Judge took time to consider 
the case. 

In the course of his judgment His Honour said: The 

uestion of law is whether the fact that Richard Savoury 
y sores a benefit from his son’s earnings, in the manner 
described in paragraph 4, made him a dependant upon 
his son’s earnings within the meaning of the Act, and 
the true meaning of the question submitted to me is 
whether, taking into account the facts stated in the case, 
the receipt of the payments mentioned in paragraph 4 
made the said Richard Savoury a dependant according to 
the interpretation of the Act. The meaning of the Act 
was considered by the Court of Appeal in the case of 


Simmons v. White, 80 L.T. Rep. 344 [1899] 1 Q.B., 1005. | 68s. 


It was then held that, in order to bring himself within 
the Act as a dependant, an applicant for compensation 
must show that he was to some extent dependant upon 
the earnings of the deceased workman for the ordinary 
necessaries of life, having regard to his class and position 
in life. The arbitrator here has found that the applicant 
was an agricultural labourer, that he was, apart from the 
sums sent him by his son, receiving the average wages paid 
to agricultural labourers in his district, that these were 11s. a 
week, and that his family consisted of one invalid 
daughter. His son has sent him every fortnight for 18 
months at least 6s. a week, and it may resumed that 
this was used to obtain rather better clothes, food, and 
house than he would otherwise have been able to afford. 
If I rightly understand the arbitrator’s view, I think he 
was of opinion that such better clothes, food, and house 
were not ‘‘necssaries of life, having regard to his class and 
position of life,” because the average agricultural labourer 
did not get them, and the question a I have to decide 
is, I think, whether that is the true meaning of ‘‘ neces- 
saries of life.” In Simmons v. White the evidence was 
that the wages of the son were put into a common fund, 
and that they helped to maintain the applicant’s wife and 
family. The father was in receipt of full wages. Yet it 
was held that there was some evidence that the applicant 
was adependant. In Simmons v. White, both Collins 
and Romer, L.JJ., approved of a passage in Minton- 
Senhouse and Emery on “‘ Accidents to Workmen,” which 
says: ‘‘Dependent probably means dependent for the 
ordinary necessaries of life for a person of that class 
and position in life. Thus the financial and social posi- 
tion of the recipient of compensation would have to be 
taken into account, that which would make one person de- 
pendent upon ancther would in another case merely cause 
the one to receive benefit from the other.” . . . Now it 
seems to me that necessaries cannot be limited to things 
usually obtained by persons of the same class in receipt of 
average wages. Dock labourers in London on an ave 

do not obtain wages sufficient to provide them and their 
families with the food necessary for health. If a relation 
pays regularly a sum per week sufficient to enable a famil 
to obtain the food necessary for their health, would suc 
food be less a necessary because many other dock labourers 
would not obtain it? . . . It is sufficient to say that part, 
at any rate, of the money was .ecessary to enable the 
applicant to obtain food, clothes, and other necessaries 
which, though above the average obtainable by icul- 
tural labourers were not in excess of those obtainable by 
them in the not unusual circumstances of their receiving 
assistance from their children, and that the applicant 
was, therefore, a dependant. The applicant, therefore, 
is entitled under the terms of the case to an award of 
40/., and costs on the B scale, to include the costs of 
taking out administration. 








Sranisu Rotiine Stock.—At the close of last year the 
Northern of Spain Railway Company owned 666 loco- 
motives, 1917 passenger carriages, and 12,895 trucks of 
various kinds. The vacuum brake has been introduced 
into a large proportion of these vehic'es. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon meeting of 
the iron ‘‘ring” on Thursday about 20,000 tons of iron 
were dealt in. The tone was again very firm. Scotch 
iron lost 1d. per ton, and Cleveland 43d. per ton. Hema- 
tite iron gained 4d. per ton. Not much change took place 
in the afternoon. On oo saree warrant market on 
Friday forenoon sellers predominated, and prices had a 
sharp drop. The forenoon finish was a shade above the 
worst, but Scotch iron was still down 114d. per ton 
from the preceding night, Cleveland 9d., hematite iron 
104d. per ton down. The turnover was between 30,000 
and 40,000 tons. In the afternoon the market was firmer, 
Scotch recovering 9d. per ton, Cleveland 34d., and 
hematite iron 44d. The sales amounted to other 30,000 
tons. The closing settlement prices were : Scotch iron, 74s. 
per ton; Cleveland, 73s. 9d.; hematite iron—Cumberland, 
783. 6d., Middlesbrough, 77s. 6d. per ton. The market 
was flat on Monday forenoon, prices declining from 
9d. to 1s. per ton, Friday afternoon’s buoyancy ey | 
ing under the influence of the reports from the United 
States and Germany. Scotch opened 10d. down, and 


ad subsequently fell other 44d. per ton, to 72s. 9d. A little 


bear” covering put the price up to 73s.; Cleve- 
land was ls. per ton lower, and hematite iron 1s. 24d. 
per ton lower. There was a fair amount of business 
done, and the closing settlement prices were : 72s. 104d., 
72s. 3d., 77s. 14d., and 76s. 6d. per ton. The market 
was excited on Tuesday morning, and very flat in the 
forenoon, under a pressure of realising sales. At one 
time Scotch iron showed a drop of 2s. 7d. per ton, but at 
the forenoon close the fall had been reduced to 2s. per 
ton. Cleveland lost 1s. 6d. and hematite iron 1s. 3d. per 
ton. The turnover was 30,000 tons. The market con- 
tinued excited in the afternoon, and on the receipt of some 
buying orders prices had a sharp rally; still the finish 
was under the best, but at the close Scotch showed 
a recovery of 11d. from the forenoon’s close, Cleveland 
8d., and hematite iron 2}d. per ton, the sales again 
amounting to other 30,000 tons. The settlement prices 
at the close were 71s. 10}d., 71s. 44d., 76s., and 75s. 
rton. Prices were very flat this forenoon, when about 
,000 tons were dealt in. Scotch and Cleveland fell 
1s. 2d. and hematite iron 10d. per ton. There was a bad 
break in the afternoon on a heavy pressure of sales, some 
being weak “bulls” clearing out. About 50,000 tons 
changed hands, and Cleveland suffered the sharpest 
relapse, closing 3s. 6d. down on the day ; Scotch finishing 
2s. 34d. 7 tondown. The settlement prices were : 69s. 6d., 
14d., 74s. 6d., and 73s. 6d. per ton. The follow- 
ing are the current quotations for No. 1 makers’ iron: 
Clyde, 82s. per ton ; Gartsherrie, Langloan, and Calder, 
83s. ; Coltness, 85s.—the foregoing all shipped at Glas- 
gow; Glengarnock (ship at Ardrossan), 80s. 6d.; 
Shotts (shipped at Leith), 83s. ; Carron (shipped at 
Grangemouth), 84s. ~~ ton. As Glasgow Fair holi- 
days are now over, and the works are in full operation, 
the warrant market is very busy ; it has been strong but 
irregular, the fluctuations being frequent. Prices broke 
away rather badly towards the end of the past week, a 
great portion of the former advance being lost ; but still 
the warrants are higher than they were a week ago. There 
has also been a further advance in the prices of special 
brands of makers’ iron; indeed, No. 1 brands are 
in a number of cases practically unobtainable. The 
market is exceedingly sensitive and easily affected, 
even by purchasers, of limited amounts of iron. The 
total number of blast-furnaces in active operation is now 
80, compared with 81 at the same time last year. Scotch 
hematite iron is quoted at 82s. 6d. delivered at the steel 
works. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 301,070 tons last 
night, as compared with 302,205 tons yesterday week, 
thus showing a reduction for the past week amounting 
to 1135 tons. 


Coltness Iron Company, Limited.—The shares of this 
old company in its new form have been largely over- 
applied for. 


Finished Iron and Steel.—The makers of finished iron 
have sent out circulars announcing an advance of 10s. per 
ton. That applies to the makers in Motherwell, Wishaw, 
Coatbridge, Glasgow, &c. The accountant, Mr. John 
M. Macleod, who examines the books of the makers, in- 
formed the secretaries of the employer and workmen mem- 
bers of the Scottish Manufactured Iron Trade Conciliation 
and Arbitration Board a few days ago that for the months 
of May and June the books showed an average realised 
net price at the works of 6/. 3s. 11.60d. per ton, so that 
the workmen are entit'ed to an increase of 24 per cent. 
on the rate of their wages. The steel trade continues to 
be characterised by great firmness. Fresh business is 
coming in freely, notwithstanding the high prices. In 
these there is still a further 3 ee tendency, more 
especially for boiler-plates, which will probably be ad- 
vanced almost immediately. Prices maintained are 
quoted as follow: Angles, 7/. 2s. 6d. per ton; bar (round, 

uare, and flat), 82. 2s. 6d. ; ship-plate:, 7/7. 15s. ; boiler- 
plates, 8/. 10s. per ton. 


Glasgow Copper Market.—Copper was idle and cheaper 
on Change last Thursday forenoon, cash buyers so ed 
quoted 5s. per ton down at 77/. No material chan 
took place in the afternoon. On the following day the 
forenoon market was idle and flat, cash buyers being 
quoted 15s. per ton down. In the afternoon copper rose 
5s. to 767. 10s. per ton. No business was done in the 
forenoon on Monday, buyers were offering 76/. 2s. 6d. 
per ton cash, and sellers were asking 6s. 3d. per 
ton higher. No transactions took place in the after- 
noon, but prices were 5s. per ton up. Copper was 
undealt in on Tuesday forenoon, and quoted 17s. 6d. 





per ton down; and in the afternoon the metal 
was again quite idle, the quotations, however, rallying 
to 76. per ton cash buyers and 76/. 10s. three months. 
No business was reported this forenoon, and the quota- 
tions were 12s. 6d. lower at 75/. 7s. 6d. per ton. In the 
afternoon the market was again idle, and the quotations 
were further down—to 75/. 7s. 6d. cash buyers, and to 
75l. 17s. 6d. three months. 


Sulphate of Ammonia.—The shipments of sulphate of 
ammonia as last reported were 2247 tons, bringing the 
total for the year up to 79,022 tons, being an increase of 
2853 over the shipments at the corresponding pericd of 
last year. The market shows a decided improvement in 
regard to inquiry, and makers are holding firmly to their 
prices, which ranged from 12. 1s, 3d. to 12/. 5s. per ton. 


Clyde Shipbuilding Trade: Launches in July.—As 
regards output from Clyde shipbuilding yards, July 
almost always proves to be the lowest month of the year, 
and the month just closed pe to be no exception to 
the rule. The early part of the month of July is taken 
up with the Greenock and Port Glasgow holidays, fol- 
lowed in ten days or so on the upper reaches of the river, 
All the same, the new tonnage launched was consider- 
able, and for seven months of the year the output is still 
considerably above that of any corresponding months 
in past years. New orders are scarce. Owners have 
for some months been holding off in the hope that 
shipbuilders’ prices would show a downward ten- 
dency ; but so far their hopes have not been realised. 
Ten vessels were launched during July, the same as last 

ear, but they gave an increase of 9480 tons, the total 

ing 21,750 tons; while for the seven months there was 
an increase amounting to 25,427 tons, the total output 
being 252,313 tons. The following are some of the biggest 
steamers that were consigned to the water during the 
month: The Montezuma, a twin-screw steamer, 8000 
tons, built by Messrs. Stephen and Sons, Linthouse, to 
the order of Messrs. Elder, Dempster, and Co., Liver- 
ey for the Canadian service. She is the first of the 
eet which is to carry the Canadian mails; the Macheon, 
6700 tons, built for the Ocean Steamship Company, of 
Liverpool, by Messrs. Scott and Co., Greenock; the Bale, 
3800 tons, built by Messrs. Carmichal, Maclean, ard Co., 
for the Nederland Steamship Company, of Amsterdam ; 
and the Spartan Chief, 1700 tons, built for Mr. T. B. 
Stott, of Live’ 1, by Messrs. R. Duncan and Co., Port 
Glasgow.—-Orders were booked in the course of the 
month by Messrs. Stephen and Sons, for two steamers 
for the Jamaica trade; a light paddle steamer for China 
service, by Messrs. Blackwood and Gordon, Port Glas- 
ow ; a steamer of 2000 tons deadweight carrying capacity 
or the Bristol Steam Navigation Company ; a barque of 
3000 tons for Messrs. Browne and Watson, Glasgow, by 
the Ailsa Shipbuilding Company, Troon; and a fast 
steamer for the Ostend and Belgian service, to be built by 
a Clyde firm. 


Ben Nevis Observatories.—The half-yearly meeting of 
the Scottish Meteorological Society was held on Monday, 
Dr. John Murray, F.R.S., presiding. The continuance 
of the observatories came up again, when it was announced 
that Mr. Mackay Bernard, Dunsinane, said he would be 
able to give the 500/. necessary to continue the observa- 
tions for another year, and he hoped that before the year 
was done the Government would see their way to make 
the regulation grant. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Dearth of Labour in Sheffield. — A somewhat serious 
state of things exists in some of the heavy trades of 
Sheffield, where the prolongation of abnormally good 
trade has created a problem which will, with difficulty, 
be solved. For some time past there has been an in- 
creasing scarcity of-labour in the large iron, steel, and 
rolling-mill industries of the city. Since the beginning 
of the year employers in these branches have been unable 
to find any surplus labour to draw upon, and now the 
works are not only undermanned, but orders are getting 
more and more into arrear. The building trades, which 
afford gue wages for less laborious work, have absorbed 
most of the spare labour, and even attracted men from 
the great iron and steel establishments at the east end of 
the city. Further, it is complained the men will not 
work nearly so hard nor so long as was formerly the 
case, the result being a diminished output and increased 
cost of production. So acute has the situation become 
that a number of local manufacturers have taken action 
with a view of ascertaining if itis possible to recruit the 
ranks of their workmen from abroad, and inquiries on 
the subject are now being made in Sweden, where there 
is said to a surplus of labour among men acquainted 
= the manipulation of iron and steel and with rolling 
mi 


Tramways for the Spen Valley.—Mr. A. R. Fitzgerald 
and Colonel Boughey, light railway commissioners, 
on Tuesday last Yar key an application made by the 
British Electric tion Company, for an order author- 
ising the construction of tramways from Dewsbury to 
Ravensthorpe on the one hand, and from Dewsbury to 
Heckmondwike, Liversedge, and Cleckheaton on the 
other. The length of the am es line is 74 miles, the 
gauge being 4 ft. 84 in., and the method of working 
electrical by the overhead trolley system. Going from 
Ravensthorpe the line will pass from Dewsbury into the 
borough of Batley, then forward to Heckmondwike, and 
through Tivemiies and a portion of Gomersal, termi- 
nating at Cleckheaton. 

Iron and Steel Trades.—Notwithstanding the recent ad- 
vance in the prices of iron, the market, so far as this 
district is concerned, continues to harden. Ata meeting 
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of the South Yorkshire Bar Iron Association, held in 
Teeds on Monday last on the subject of the prices of mer- 
chant iron, it was resolved not to make any further ad- 
vance at present, but to withdraw all outstanding quota- 
tions. In accordance with this resolve the following 
circular has been sent out to customers: ‘‘ In consequence 
of several advances in pig iron and fuel, and the higher 
wages, we herewith withdraw all outstanding quotations. 
We shall, however, be gid to quote prices whenever you 
are in the market.” The heavy iron and steel works con- 
t nue fully employed, the rolling mills and forges being 
exceptionally busy. 

South Yorkshire Coal Trade.—The coal trade in the 
South Yorkshire district shows little variation, though 
perhaps it has been _— so brisk during the last week 
or two, having been interfered with by local feasts, and 
the fact that the railway companies have not yet placed 
their contracts. A slight slackening is also observed in 
the demand for coal for shipment, but this is attributable 
chiefly to the congested state of the Humber ports. The 
railway companies continue to buy their coal in the open 
market, a fact which must tell heavily on their working 
expenses. Demand for house coal has not changed dur- 
ing the week. Owing to the hot weather the call for 
domestic purposes is very low, and the output being large, 
stocks might be expected to accumulate. The coal, how- 
ever, is now marketed for other purposes, and the ton- 
nage left about the collieries is by no means above the 
average. Considerable pressure continues to exist in the 
coal trade, and though prices are now high increased 
rates have to be paid for special delivery. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Clereland Iron Trade.—Yesterday the attendance 
on ’Change was thinner than has been seen at the 
weekly market for years pas, many of the ’Change 
habitués being absent holiday-making. Contrary to 
what we have experienced of late, the tone of the 
market was rather flat, and very little business was 
transacted. Pig-iron quotations fell, but this was not 
attributable to any serious alteration in trade, but 
was solely caused by warrant holders selling out and 
realising profits. That the lull in genuine buying of pig 
iron is likely to be of temporary duration was generally 
opined. No. 3. g.m.b. Cleveland pig iron was at one 
part of the day quoted as low as 7l1s., but we did 
not hear of any business done at that figure. There were 
merchants who sold small odd Jots at a little above that 
figure, but makers, as a rule, would not entertain offers 
at any such price. No. 4 foundry was about 70s., and 
grey forge 68s. 9d. Middlesbrough warrants fluctuated 
a good deal. -After falling to 70s. 9d. they rallied a 
little and closed 71s. 3d. cash buyers. East coast hema- 
tite pig was in good demand, and prices ranged from 
75s. to 76s. for early delivery of mixed numbers. 
Middlesbrough hematite warrants were idle. Spanish 
ore was'strong. Rubio was fully 17s. 6d, ex-ship Tees, 
and in some cases more was asked. Freights Bilbao- 
Middlesbrough were fixed at 7s. To-day the market was 
thoroughly a and it was almost impossible 
to fix quotations for makers’ iron. It was said that No. 3 
was obtainable from second hands, at 69s., but makers 
ignored any such quotation. Middlesbrough warrants fell 

to 68s. 14d., which was the closing cash price of buyers. 


Manufactured Iron and Steel.—Little new can be said 
of the manufactured iron and steel trades. At all the 
works there is very great activity, and most firms are 
well supplied with orders. Quotations all round are 
strong, and further advances have been made in 
bars. One or two firms report that they have contracts 
in hand that will keep them in full swing to the end 
of the year. A good few orders might recently have been 
placed if makers had been in a position to undertake 
them for early delivery. Common iron bars are now put 
at 7/. 10s.; and best bars, 87.—both less the customary 
24 per cent. discount for cash. Plates, angles, and rails 
are about the same prices as last week. 


Coal and Coke.—Fuel keeps strong. For bunker coal 
there isa good demand without much change in price. 
Manufacturing coal is rather scarce. Noalteration in gas 
coal. Coke continues in excellent demand, and is quoted 
from 21s. upwards for average blast-furnace qualities deli- 
vered here. 


The Cleveland Bridge and Engineering Company, 
Limited.—This company, which was incorporated in 1893 
to carry on a business established in 1877 at Bank Top, 
Darlington, is applying to the public for additional 
capital. It is issuing 20,000/. in ordinary shares, and 
17,2501. in 6 per cent. cumulative preference shares, 
bringing the total capital to 70,0007. e works manager 
certifies there are upwards of 150,000/. of unexecuted 
remunerative orders on the books; the present issue is 
for extensions and working capital, 





NOTES FROM THE SOUTH-WEST. 
London and South-Western Railway.—The expenditure 
made by this company on capital account to the close of 
June, 1899, was 42,109,9212. Working stock figured in 
this total for 4,888,045/.; and Southampton Docks, for 
2,828,0587. The net profit on revenue account for the 
first half of this year was 863,722/., as compared with 
810,472/. in the corresponding period of 1898. The ratio 
of the working expenses to the traffic receipts in the first 
half of this year was 58.30 per cent., as compared with 
58.69 per cent. in the corresponding half of 1898. The 
revenue of Southampton Docks showed an increase of 
88197. in the first half of this year, but the working ex- 








penses expanded to the extent of 6307/7. The revenue of 
the Waterloo and City electric line in the first half of 
this year was 13,393/., while the working expenses were 
69197. Widenings of the line are being carried out at 
Waterloo and Queen’s-road, and between Winchfield and 
Basingstoke. ‘Che construction of the Amesbury and 
Military Camp light line has been commenced. he 
works of the Meen Valley line from Alton to Fareham are 
making good progress. A light line from Basingstoke to 
Alton, and the doubling of the line between Farnham and 
Alton are expected to be finished this year. 


_Newport Corporation Water Works.—The annual offi- 
cial inspection of the works at Wentwood was made on 
Monday. Mr. Baldwin Latham expressed his opinion 
that the works in hand would be completed in two and a 
half or three years, but he abstained from giving any 
estimate as to the cost. The Town Council is now carry- 
ing on the works, upon which (including the cost of the 
land) about 200,000. has been expended. A tunnel about 
three miles long is being bored through a section of the 
Grey Hill, and will collect the waters from the high 

athering ground at Newchurch, and also catch the 

astraggy brook. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The report of the directors of this company for 
the half year ending June 30, 1899, shows a disposable 
balance of 7996/., and the directors recommend a dividend 
a the rate of 10 per cent. per annum (free of income-tax), 
leaving a balance of 15152. to be carried to the current 
half year. The rolling stock of the company consists of 
13,699 carriages and wagons and fifteen locomotives. The 
contingent fund stands at 37,161/. 


Greater Plymouth.—The Ponds estate is the latest dis- 
trict about to be developed for building purposes in the 
Three Towns. Plans have been siananae for the erec- 
tion of 2000 houses. The property will be traversed by 
two main roads, to be known as Peverell Park-road and 
Gifford Park-road, which will run parallel from north to 
south, the other roads being at right angles. It is pro- 
bable that when electricity is applied to the Mannamead 
section of the local tramways, a branch of the system 
will be run down from Hyde Park-corner, crossing the 
estate to the Devonport-road. A new artery is to be cut 
from Mutley Station, crossing the Cemetery-road ; it 
will enter the estate at the bottom of Gifford-terrace. 
The owners are engaged in laying drains throughout 
the estate, while gas and water are also laid on from 
Plymouth. 


Rhymney Railway.—The capital expenditure during 
the past half year was 15,8827. In the course of the half 
— a third line was laid in two places between Ystrad 

unction and Aber Junction, at a cost of 9866/., the section 
adjoining Ystrad Junction being 1 mile 60 chains in length, 
and that adjoining Aber Junction 75 chains in length. 
This work has expedited the passage of mineral trains 
throughout the line. For similar purposes it has also 
been found expedient to lay a second line of rails upon 
the Walnut Tree branch, between Aber Junction and 
Penrhos Junction, for about a mile, at a cost of 3000/. 


Briton Ferry.—Large consignments of iron ore have 
been received at the Briton Ferry Works, and the output 
of hematite iron has been satisfactory. Two mills have 
been started at the Vernon tinplate works, and other 
mills are being got ready for re-starting at an early date. 


Cardif.—The steam coal trade has been quiet and 
somewhat irregular. The best steam coal has made 
12s. 9d. to 133. 3d. per ton, while secondary qualities have 
— 12s. to 12s, 6d. per ton. The demand for house 
coal has been about as good as could be expected ; No. 3 
Rhondda large has made 12s. 9d. to 13s. 3d. per ton. 
Foundry coke has made 26s. 6d. to 27s. 6d. per ton, 
while furnace ditto has brought 23s. 6d. to 24s. per ton. 
Tron ore has continued firm ; the best rubio has realised 
15s. 3d. to 15s. 6d. per ton. 





? MISCELLANEA. 

THE City and Guilds of London Institute for the 
Advancement of Education have resolved that the 
fellowship of the Institute be conferred u the follow- 
ing Associates: William J. Pope, A.C.G.I., F.0.8., for 
the valuable and original chemical research work which 
he has done since he gained his diploma in 1890, and on 
Arthur E. Childs, A.C.G.I., B.Sc., for the services he 
has rendered in developing several new branches of 
engineering industry since he gained his diploma in 1891. 


A writer in the Moniteur Industriel is greatly exercised 
by the proposal for an all-British cable between Canada 
and Australia, asserting that the matter is one of life or 
death to the French possessions in the Pacific. He calls 
on France to come to an ement with the United 
States.for the laying of a cable from San Francisco to 
New Caledonia, with a view to forestalling the British 
ag being of opinion that were this done the proposal 
or a Canadian cable would be abandoned. 


Certain of the Texas railroads have suffered heavily 
from unprecedented floods. In some localities 42 in. 
of rain are said to have fallen within a period of 36 hours. 
As a consequence 20 towns were inundated and whole 
herds of cattle washed away. On one railway line sixteen 
bridges and many culverts were destroyed, and many 
miles of track were entirely —— On another line 
six bridges were washed out as well as 5000 ft. of trestle 
and several thousand feet of heavy embankments. Other 
lines were also much injured. 


Her Majesty’s Office of Works have issued a regulation 
that all articles for domestic use supplied under contract 
for the Public Departments, the Houses of Parliament, 
and such cf the Royal palaces as are under their charge 





shall be made with leadless glaze. Earthenware, stone- 
ware, and glazed bricks used for sanitary or architectural 
pu have to be obtained as required by the surveyors 
of the department. It has been found impossible at the 
present time to insure an adequate supply of these articles 
made with leadless glaze; but Her Majesty’s Office of 
Works are making inquiries with a view to arrangements 
which will effect this object. 


In an article recently published in the Zeitschrift fiir 
Angewandte Chemie, Dr. C. O. Weber prophesies an im- 
portant industrial future for the acetate of cellulose dis- 
covered by Messrs. Cross and Bevan, some two or three 
years ago. In many respects this body resembles the 
well-known nitro-celluloses, but differs from them in being 
non-explosive, and is able to stand a high temperature 
without decomposition. It is not soluble in alcohol, 
acetone, or ether, but dissolves in_chloroform, nitro-ben- 
zine, and certain other bodies. It isan excellent insu- 
lator, its resistance being greater than that of either 
gutta-perch or india-rubber, and it is suggested, therefore, 
as a substitute for mica as an electric insulator, whilst in 
other applications it should replace celluloid. 


The British Fire Prevention Committee have recently 
carried out a number of experiments on ‘‘non-flammable” 
wood, wire glass, slag wool, and the like. The object of 
the test with ‘‘ non-flammable” wood was to ascertain in 
a reliable and independent manner whetber thin boards 
(g-in. rebated) would sustain or spread flame when in 
contact with fire of such high temperatures as 1000 deg. 
Fahr., for terms of five, ten, and fifteen minutes respec- 
tively. The wire glass both in skylights and windows 
was to show its resistance under a fierce firé increasing to 
a temperature of 1000 deg. Fahr., water being applied 
during and after the teste, which lasted thirty and forty- 
five minutes respectively. The slag-wool ceiling was to 
withstand a fire increasing to a temperature of 2U00 deg. 
Fahr. for an hour, followed by the application of water. 
The reports embodying the important results of these 
tests will be issued in due course. 


A very interesting piece of work has recently been 
accomplished at Jersey City Terminus of the Penn- 
sylvania Railroad Company. ‘The necessity having 
arisen for increasing the length of the train shed, which 
is covered by an arched roof of 253 ft. span, it was deter- 
mined to move back the two end bays bodily a distance 
of 125 ft. towards the river, the extension to the roof 
being erected in the space thus provided. The weight 
shifted was 300 tons. The arches, as already stated, 
were of 253 ft. span, and the centre height was 92 ft. 34 in. 
To prevent the arches spreading during the work of 
renewal, the springings had at the outset to be tied 
together by 2-in. tie-rods. The ribs were then jacked up 
clear of their foundations, and the weight transferred to 
nests of rollers running on a double track laid with 85-lb. 
rails. To prevent the arches overturning during the 
process of removal, a large A-frame of timber was secured 
to the structure near the crown. The legs of the A- 
frame just cleared the platform when the arches were 
upright, but prevented any dangerous tilt occurring in 
either direction. During removal the arches were shifted 
at the rate of 5 ft. to 10 ft. a minute, and the work was 
accomplished without any accident to men or material. 


The present condition of the Thames and the Lea is 
dealt with in a —— submitted to the London County 
Council by the Water Committee. Dealing first with 
the Thames, they give in the following Table the facts 
as to the natural daily flow of that river during the 
months of May and June—the words ‘natural flow” 
being used to express the volume which would have 
flowed over Teddington Weir had no water been pre- 
viously extracted by the Metropolitan water companies: 

Average natural daily May. June. 

flow taken over a period 
of 16 years prior to 


Natural daily flow, 1898 
1899 


926,100,000 682,800,000 
957,700,000 549,000,000 
666,600,000 368,700,000 


Commenting upon this Table, the committee point out 
that both in May and June of the present year the 
Thames has fallen far below not only its average flow, 
but even below the flow of 1898, . On the other hand, the 

uantity of water abstracted ty. the companies is greater 
this year than it was last year. The average daily draught 
on the Thames in June, 1898, was 120,000,000 gallons, 
whereas that in June, 1899, has been 131,800,000 gallons. 
The quantity left to pass over Teddington Weir has been 
consequently much below that of last year. The smallest 
flow on any one day in June, 1898, was 245,500,000 gallons, 
whilst in June, 1899, it was only 158,300,000. With 
regard to the River Lea, although the committee know 
the flow over Fielde’s Weir in June to have been 
23,500,000 gallons a day, they have not sufficient informa- 
tion as to the arrangements between the New River Com- 
pany and the East London Company to compare the real 
condition of that river at the present time with that of 
last year. It y «gr. however, that in the month of 
June the river fell short of supplying the needs of the 
two companies to the extent of 9,000,000 gallons a day, 
and therefore the East London Company is already de- 
pending very largely on the water obtained through the 
‘Thames companies. The capacity of the East London 
tg 3 to meet a recurrence of drought in 1899 was 
be fully investigated by Lord Llandaft’s Commission, 
and from their interim report on the subject it was 
evident that, in the opinion of the Commission, no recur- 
rence of a short supply was to be feared in East London 
in 1899, provided that two conditions hold good—first, 
that the Thames companies have sufficient water avail- 


able in that river with which to assist the East London 
Company ; and, secondly, that the means of communica- 





tween the companies are complete and adequate. 
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WARSHIP DESIGN. 


A pIscussIon which, it may be said, broke out at 
the recent meeting of the Institution of Naval 
Architects, held in Newcastle, and which was re- 
ferred to in our issue of July 21, brought forward 
in public a matter which has long been discussed, 
generally and with much animation, in naval circles. 
The question is, ‘‘ Why are some warships built in 
England for foreign Powers so superior to our own 
Admiralty-designed ships in certain defensive and 
offensive qualities?” It may be said at once that 
there can be only one way of obtaining a conclusive 
answer to this question, and that would be the 
rough arbitriment of war. It does not follow, 
however, that though the question is not capable, 
in peace time, of receiving a definite answer, it is 
unprofitable to consider it, and that is what the 
discussion in question did in an unexpectedly frank 
manner. 

The occasion arose through the reading of Mr. 
Watts’ paper, which we print on page 156 of this 
issue. This paper, in itself, was of a very peace- 
able nature, if a memoir dealing with such a war- 
like subject can be so described. Mr. Watts con- 
tented himself with almost a bald enumeration 
of the chief elements of the war vessels he had de- 
signed. It wasa gallant admiral, Sir E. R. Free- 
mantle, ‘‘rejoicing,” as Sir William White later 
said, ‘‘in a freshly-acquired freedom,” who opened 
by a broadside directed with sailor-like bluntness. 
‘* Why,” he said, ‘‘cannot we have ships in the 
Royal Navy just like those successful ships that are 
launched from the Elswick slipsfor foreign Powers ?”’ 
NowSir Edmund Freemantle, in addition to his long 
professional service, is in an exceptionally good posi- 
tion for forming an opinion on the subject, as 
he was in command of the China Station during the 
late war between China and Japan. He had seen 
Elswick ships, built for the Japanese Navy, under 
the stress of actual war, and he was struck by the 
admirable manner in which they worked. They 
were ‘‘never sick or sorry,” and when an attack 
was made, it was two Elswick ships that were 
‘* fastest and first.” Further, when one of these 
vessels got ashore on a dangerous bottom she was 
successfully floated again after 24 hours, although 
the Admiral had concluded she must have been 
a total loss, and this he attributed to the ex- 
cellence of her construction. This testimony 
from so unquestionable a source is valuable be- 
cause we have been so often told of these 
ships that the qualities which were apparent on a 
paper comparison were obtained at the sacrifice of 
elements not tabulated ; and that if ever it became 
a question of real warfare, ‘‘what was left out” 
would be very apparent. For instance, an eminent 
designer of war vessels once described these ships 
as ‘* bubbles of steel,” and we have been continu- 
ally told how the ammunition would give out, or 
the failure of coal supply would leave them help- 
less as logs on the water, if they attempted any- 
thing more than trial trips or peace manceuvres. 

It will be well to look at this matter a little 


50! more closely. Limits of space will confine us to 


one comparison. The Asama is a cruiser built for 
the Japanese Navy at Elswick, of which Mr. 
Watts gave particulars in his paper. She may be 
fitly compared with H.M.S. Cressy. The follow- 
ing are the leading elements of design in the two: 


H.M.S. H.1.J.M.S. 
** Cressy ” ** Asama.” 
Length 444 ft. 408 ft. 
Breadth ... et 69 ft. 6 in or. 
Maximum draught 2. 24 ft. 6 in. 
Displacement 12,000 9700 
Normal coal he 800 tons 600 tons 
Armament, main Two9.2-in.guns. Four 8-in. 
: guns 
Armament, auxi- 
liary Twelve 6-in. ,, Fourteen 
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H.M.S. H.1.J.M.S. 
“ Cressy.” “ Asama.” 
Indicated _ horse- 6-in. guns 
power ... ate 21,000 20,550 
S a oe 21 knots 22 knots 
Submerged __tor- 
pedo tubes... 2 4 


We see in these figures that the Japanese ship 
is considerably smaller, but is better armed and 
has higher speed. On the other hand, the normal 
coal is less for the Japanese vessel. We have yet 
to deal with the important element of armour. The 
exact weights devoted to this are not available, but 
it is apparent on published data that the Japanese 
ship has again an advantage ; remembering, of 
course, that she has less area to protect ; that is to 
say, an equal weight of armour would give superior 
protection to the smaller ship. The Cressy has a 
6-in. belt which does not extend over the whole 
length of the ship, and she has 6-in. citadel armour 
The Asama has a complete belt of 7-in. amidships, 
tapering to 34in. at the extreme ends. Her citadel 
armour is 5in. The Asama has also armoured 
barbettes. 

It is not pretended that a decision can be arrived 
at upon the details given, and the above compari- 
son is brought forward as much to give an indica- 
tion of the difficulty of the subject as for any 
other purpose. As we have said, the Asama appeais 
greatly superior in comparison of the elements of 
design which are usually given in outline descrip- 
tions for public use. ‘‘ What,” it will be said, ‘‘ has 
been left out?” That is a question that can only 
be answered by her designers or owners, and we 
are not in their confidence. There are, however, 
one or two things that are known, or may be in- 
ferred from general knowledge. Thus the Cressy 
has a forecastle, and in some other respecte has 
superior seagoing qualities. She affords more 
ample accommodation for her crew. All her 6-in, 
guns are in casemates, while four of the Japanese 
are on upper-deck mountings ; a shelter deck in 
the Cressy gives accommodation for more numerous 
boats, and the masts are taller; the requirements 
of the British sailor are higher than those of the 
Japanese, whilst, in addition to this, the cruises 
are longer and the ships stationed further from 
home. This isa far more important item than is 
often considered. The Cressy is also wood sheathed. 
The horse-power given for the Asama is with forced 
draught, whilst in the English ship natural draught 
is assumed ; and the Cressy has the advantage of 
Belleville boilers. 

There remains the important detail of ammuni-+ 
tion supply. If any reliance can be placed in 
general belief, English ships have an advantage in 
this respect ; but even making all possible allow- 
ance for this, and for the points last enumerated, 
one cannot escape the conviction that the Asama 
is superior to the Cressy in offensive and defensive 
qualities, compared on a basis of size. But here 
it should be said that size is not the true criterion. 
It is the amount of the Estimates that rules the 
power of the Fleet, and the displacement of the 
Asama is largely made up of the most expensive 
features, armour, and armament. Still, the ques- 
tion again arises, What has been left out ? 

So far that question has never been definitely 
answered. Noone has been able to say that the 
Elswick ships are deficient in this or that useful 
quality. Sir William White, who spoke so ably in 
defence of the work of himself and his colleagues 
in the discussion before the Institution of Naval 
Architects, gave no sure ground in this respect. 
But though there is no one definite and striking 
feature, there are a multitude of small matters 
that amount in the gate to a very big 
total indeed. Sir Edward Reed and Mr. Thorny- 
croft between them gave the key to the solution 
when the first said that every one who could in- 
fluence the design of the ship (except, of course, 
the naval architect) wanted to put something into 
her, while no ever thought of taking anything out. 
Mr. Thornycroft quoted an expression used by Mr. 
Watts in his paper when he spoke of a “ stock 
ship,” i.e., one laid down for stock in the expecta- 
tion—never yet unrealised at Elswick — that a pur- 
chaser would come along. 

It would be invidious to make comparison of the 

rofessional abilities of Sir William White and Mr. 

atts, and no such comparison is needed. Both 
are naval architects in the very foremost rank ; 
designers of warships who are acknowledged by 
their brethren to be at the very summit of their 
profession. How is it then that British ships fall 
short in- certain characteristics? The answer is 








148 





ENGINEERING. 


[Auc. 4, 1899. 








contained in what we have said, and was given by 


Sir William White himself during the discussion ; 
it is ‘‘the free hand.” When Mr. Watts has a 
ship to design he, or the purchasers, lay down 
certain leading elements of attack and defence, and 
he can then make all other features subordinate to 
these ruling factors. When Sir William White 
has a sbip to design he has a hundred and one 
persons who have much to say in the matter. 
If he attempt to leave anything out that is 
obsolete, or, at any rate, which might be omitted 
with advantage for other features, there is sure to 
be an admiral or a captain (if not half a dozen) to 
think himself defrauded, and who will raise the 
question before the other admirals who form the 
Board of Admiralty. Naturally naval men must 
be the final authorities as to what is needed in a 
warship, but at present there are too many fingers 
in the pie—too many cooks to spoil the broth 
by insisting on their own particular seasoning. 
No better instance of this could be given 
than that of the old ‘‘torpedo- boat catchers,” 
as they were called until the absurdity of the name 
was made manifest by their inability to catch any- 
thing. They were designed at Whitehall under 
all the trammels of red tape. Some of the details 
were ridiculous for vessels in which speed was to be 
the ruling factor — fittings such as were suitable 
for heavy armourclads, and other details which need 
not be referred to. Then a change in procedure 
was tried, and the torpedo-boat builders were given 
the ‘‘free hand”—tempered by inspection—and 
the entirely successful torpedo-boat destroyers were 
evolved. It is a fact worth noting that of the two 
Japanese cruisers referred to by Sir Edmund Free- 
mantle as being fastest and first, one was designed by 
the present Director of Naval Construction during 
his term of management at Elswick ; and, indeed, 
Sir William White has himself told us how often, 
since he rejoined the Government service, he has 
been reproached for not designing for the Royal 
Navy, ships as valuable as those he had himself 
originated when at Hiswick. There can be no 
better proof that it is not the rivalry of naval 
architects we have to consider, but the systems 
under which they work respectively. 








SELF-PROPELLED TRAFFIC. 

Dvurine the present week the Liverpool Self- 
Propelled Traffic Association, of which the Karl 
of Derby is President, and Mr. E. Shrapnell 
Smith, Hon. Secretary, are carrying out a series 
of trials of self-propelled vehicles suitable for 
carrying goods. It will be remembered by our 
readers that last year the same Association 
organised trials of this nature, which resulted in 
some interesting competitions, and these were 
described by us at the time.* The various runs 
were not carried out without some mishaps on 
the part of all the competitors, the chief defects 
being due to wheel troubles. These, and other 
defects were, however, plainly not due to faults 
inherent to the systems, being manifestly the 
result of want of experience. It would seem 
that such experience has been gained, as the 
mishaps reported up to the time of writing 
are few and unimportant. The chief difficulty 
complained of by makers of motor cars for 
heavy traffic is the Government restriction put 
upon them in the matter of weight ; and the acci- 
dents that happen, so far as our observation has 
gone, are due to lack of material. It is to be 
hoped that the Government authorities may see 
their way to modifications of existing regulations 
in this respect. It is really difficult to see why the 
weight of a vehicle should be governed by the load 
it carries. One can understand a restriction as 
to total weight supposing bridges of insufficient 
strength have to be crossed, although in that case 
highways ought to be so constructed as to accom- 
modate modern traftic. Supposing a sufficient 
width of tyre is provided, greater latitude ought to 
be given in regard to weight of self-propelled 
vehicles designed for carrying heavy loads. When 
travelling at moderate speeds, well-designed vehicles 
of this nature are fulfilling an eminently useful 
function at a minimum of inconvenience to the 
general public, and they must by no means be 
classed with the average passenger motor car which 
rushes about the country roads at a pace which is 


not only dangerous to the occupants, but also to] p 


other wayfarers. 
In the Liverpool trials of this year the vehicles 








~* See ENGINEERING, vol. lxv., pages 628, 666, and 685. 


-have been divided into four classes. The following 
Fare the entries in the various classes, but all entered 
did not compete : 
Class A. Minimum load, 2 tons ; maximum tare, 2 tons; 
minimum level, platform area, 50 square feet: 
The Automobile Association, Limited, London. 
T. Coulthard and Co., Cooper- , Preston. 
The Thornton Motor Company, Limited, 
Worsley Mills, Hulme, Manchester. 
Class B. Minimum load, 3} tons; maximum tare, 3 tons; 
minimum level, platform area, 65 square feet : 
Bayleys, Limited, Newington Causeway, 8. E. 
The Clarkson and Capel Steam Car Syndicate, 
Limited, Deverell-street, London, S.E. The 
Grayham Equipment Company, 170, Summer- 
street, Boston, Mass., U.S.A. The Lancashire 
Steam Mvtor Company, Leyland. Simpson 
and Bodman, Cornbrook, nchester. The 
Steam Carriage and Wagon Company, Limited, 
Homefield, Chiswick (Thornycroft). 
Class C. Minimum load, 5 tons ; maximum tare, 3 tons; 
minimum level, platform area, 80 square feet : 
. and A. Musker, Liverpool. 
Class D. Minimum load, 64 tons; maximum tare, 4 
tons; minimum level, platform area, 110 square 


eet : 
The Steam Carriage and Wagon Company, 
Limited, Hcmefield, Chiswick (Thornycroft). 

The vehicles had arrived in Liverpool on the 
Friday previous to the trials, July 28, and the first 
competition took place on Monday last, July 31. 
They consisted of ‘‘ Hill Climbing Tests,” and were 
carried out at Everton, where a particularly steep 
pitch had been selected to fully try the powers of 
the vehicles. In the morning light trials were 
made, the cars being unloaded, and in the afternoon 
they were loaded before making the ascent. The 
hill to be climbed is known as Everton Brow. For 
a distance of 47 yards the gradient is 1 in 22, then 
for 29 yards 1 in 17, then 30 yards 1 in 14, then 
25 yards 1 in 10, and, lastly, 52 yards of 1 in 9. 
The road is paved with sets at the steepest part, 
the lower portion being macadam in the middle and 
what are aptly described as ‘*‘boulders” at the 
sides. In the centre of the top length of 52 yards 
of 1 in 9 a complete stop was to be made, the cars 
starting again to complete the climb. The descent 
was also to be made in the same way. 

The steam trolley of Messrs. Bayleys, of New- 
ington Causeway, was the first to make the trial. 
This is a Class B vehicle, the tare of which is 
2 tons 19 ewt. 2 qr., whilst with water and fuel in 
running order the weight is 3 tons 8cwt. This 
vehicle is designed to carry 3} to 44 tons. The 
following are the leading particulars as supplied 
by the makers : 

The engine is a ‘‘ Straker ” compound, of the closed- 
in type, provided with single eccentric reversing gear. 
Steam is supplied by a De Dion patent water-tube 
boiler, and the fuel used is coke. The working pressure 
is from 175 lb. to 250 lb. per square inch. The boiler 
is fed by meansof a pump on the engine and an injector. 
Power is transmitted from the engine to the hind road 
wheels by means of steel toothed gearing. The design of 
the underframe provides for perfect grip of both driving 
wheels on the road surface under varying conditions. 
Two ratios of gearing are provided, viz, 13.7 to 1 and 
8.4to1. There are two brakes, one a grip brake on the 
engine crankshaft, the other a hand-brake acting on the 

r rings which are bolted to the hind road wheels. 

teering is effected by means of a pivoted front axle 
actuated by a hand-wheel through spur-gearing. The 
framing is constructed of channel steel. The wheels (dia- 
meters 2 ft. 2 in. front and 3 ft. hind) are of wood spokes 
and felloes and steel stocks. The tyres are 4 in. front and 
5in. hind. Thecapacity of the water tank is 75 gallons. 
It is believed by the makers that this is the first heavy 
freight vehicle which has been manufactured with the 
wheels ‘‘ dished.” 

This vehicle is reported to have had a difficulty 
during the light trial on the 1 in 10 gradient, but 
after stopping, started again and finished the 
jouruey. In the afternoon tests this trolley car- 
ried a load of 34 tons without difficulty at a slow 
pace, and stopped quickly coming down the steep 
gradient. 

Messrrs. Clarkson and Capel’s lorry was next 
tried, this also being a Class B vehicle. It is de- 
scribed as a ‘‘ four-ton steam lorry,” the tare being 
2 tons 19 cwt. 3 qr. 201b. The following details 
are taken from the builders’ description : 


The frame is constructed of channel steel, and to this 
the boiler, machinery, and springs, as well as the platform 
and cab, are attached. The boiler is of the vertical type, 
with small inclined cross tubes of steel. Heating surface 
66 square feet, which is supplemented by 14 square feet 
of heating surface in a copper feed coil that is located in 
the uptake. The boiler feed is automatically controlled 
y rkson and Capel’s patent reciprocating float 
gear. A pump, driven by the main engine, operates in 
conjunction with the float gear, but an injector is _ 
vided as a stand-by. The boiler is also fitted with safety 





valve, set to 220 Ib. (being 20 lb. in excess of the working 


ressure), and is heated by a Clarkson patent oil Bunsen 
Coase, The oil is vaporised in a heated tube, and a 
regulated jet of vapour induces with it a suitable pro- 
rtion of air, which passes into a mixing chamber, and 
rom this chamber the mixture issues through regula 
openings, and is burned. The preliminary mixing of air 
with the vapour improves the combustion, prevents smoke, 
and also enables a higher power flame to be produced 
efficiently in a firebox of given dimensions than would 
otherwise be possible. The engine is a two-cylinder com- 
pound (marine type) enclosed and self-lubricating by an 
oil force pump and distributing tubes. Stephenson link 
r, piston valves to both cylinders. igh pressure 
? in. in diameter ; low pressure 6 in. in diameter by 4 in. 
stroke. The case is constructed of aluminum. Two 
speeds are ape corresponding to six and two miles 
an hour. he exhaust steam is dealt with by one of 
Clarkson’s patent atmospheric condensers fitted into the 
roof of the cab, a propelling fan being used to circulate 
the air for cooling purposes. The condensed steam 
returns to the water tanks that are in front on each side 
of the boiler. The oil tanks are in the rear of the car. 
A steam brake is fitted to each of the driving wheels, 
and comes into operation by a reverse movement of the 
steam regulation lever. Another brake in the form of a 
band on the engine shaft is operated by a foot lever ; 
this is the brake ordinarily employed, the steam brake 
being used for emergencies. The level platform area is 
66 square feet. 


This vehicle was not very successful in the light 
hill climbing test. For some reason not stated, it 
failed to get up the incline, and then attempted to 
turn, but not succeeding it backed down the hill 
again. Inthe second trial it attempted to climb 
the hill with a load of 4 tons, but it was found that 
about 15 cwt. had to be taken off before the ascent 
could be made. 

The ‘*Thornycroft” steam lorry of the Steam 
Carriage and Wagon Company, of Basingstoke and 
Chiswick, made a successful ascent in the morning 
when unloaded : and during the afternoon loaded 
trials, when carrying 3} tons, performed very satis- 
factorily, being reported as having ‘‘stopped 
quickly, started easily, and being well under con- 
trol.” The following is an outline description of 
this vehicle : 


The boiler is of the Thornycroft water-tube type, with 
special arrangements for the control of steam, and is 
fitted with a silent blowing safety valve and an auxiliary 
safety valve with hand-easing gear. he boiler is so 
constructei that all its tubes can be thoroughly cleaned 
inside and outside, and, when necessary, can be retubed 
in ition. An injector is also fitted for auxiliary 
feeding, in addition to the feed pump; the engine is of 
the compound, reversing type, and is entirely enclosed in 
a dust-proof and oil-tight casing ; the gearing is of the 
silent chainless description, and including a two-speed 
gear ; the wheels are of the military type, with metal 
naves, oak spokes, ash felloes; a brake is fitted capable 
of ———s the vehicle within 20 ft. when at full speed ; 
the body is of the open platform type, with a floor area 
of 65 square feet; the frames are of steel throughout ; 
the weight of vehicle light—2 tons 18 cwt.; and the 
weight of vehicle in running order, with full load, is 
7 tons 1 cwt. 


The steam road wagon of the Lancashire Steam 
Motor Company, of Leyland, duly made the ascent 
when unloaded, although at a slow pace on the 
steep gradient. Like most of the other vehicles it 
negotiated the steep ascent in better style when 
loaded in the afternoon with 4 tons, although the 
engine was objected to by some as being a trifle 
noisy. The following is from the builders’ descrip- 
tion of this wagon : 


It is built on a steel frame, and is constructed to carry 
loads up to 4 tons. The steering is effected by means of 
—— axles and worm and wheel gear. The wagon i3 

tted with two independent brakes, one applied to the 
hind wheels by means of a screw arrangement fixed to the 
dashboard ; the other a band brake, worked from the end 
of starting lever on to a drum in the gearing. Both of 
these brakes are capable of:holding the machine’ with a 
full load. The vehicle is arranged for three changes of 
gear, keeping the engine ata constant s The fast 
gear is equal to six miles an hour, the second gear 
34 miles an hour, and the third two milesan hour. The 
third gear is only required for steep hill work and 

tting out of bad places. The engine is a 14 brake 

orse-power compound with cylinders 2? in. by 5 in. 
by 6 in. stroke, and runs at 400 revolutions per minute. 
It is fitted with Pickering governors, and oil sight 
feed drips to all bearings. t has — wearing 
surfaces, and also is arranged so that bot —. 
can be worked high pressure for starting. The boiler is 
of the fire-tube type, with special copper conical tubes, 
and has a heating surface of 110 square feet. It is 
arranged so that the inside can be easily taken out for 
cleaning. This can be done in place, without taking the 
boiler from its seating. It is constructed for a working 
pressure of 200 lb, and is tested to 450 lb. per square 
inch. Ordinary petroleum, which can be obtained from 
34d. to 4d. per gallon, is used as fuel. The oil is va rised 
in a coil pipe above the burner in the firebox. The gas 
thus generated is burnt in a specially simple and efficient 
burner. The condenser is com: of a number of very 





light brass tubes indented under the Row process. The 
feed water is heated in a copper coil enclosed in a case 
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temperature being about 180 deg. The oil tank has a 
pea a 20 pa 20 which is sufficient for a full day’s 
run. The water tank holds 46 gallons, which is enough 
for running the wagon about 15 miles. 


The Steam Carriage and Wagon Company had a 
second ‘‘Thornycroft” vehicle, in the shape of a 
6}-ton lorry and trailer, the only entry in class D. 
It made the ascent successfully, carrying a 6-ton 
load at a slow pace, and stopping once or twice on 
the steep bit of lin 9 at the top. The machinery 
of this vehicle is similar in principle to that of the 
other ‘‘Thornycroft” lorry already dealt with. 
The two bodies, however, give a combined area of 
110 square feet, the weight of the vehicles light is 
3 tons 19 cwt. 2 qr., and the weight of the two in 
running order with full load is 11 tons 15 cwt. 

The last competitor to be mentioned is the 2-ton 
steam lorry of Messrs. T. Coulthard and Co., of 
Preston. It was said not to have fulfilled the con- 
ditions of trial, but made the ascent of the hill not 
without difficulty when light, and at a slow though 
steady pace when carrying 2 tons. We add a 
description of this vehicle : 


This vehicle is 15 ft. 6 in. long by 6 ft. 6 in. extreme 
width. The wheel base is 9 ft. 6 in. longitudinally and 
5 ft. 8in. centre to centre of tyres transversely. The 

latform, which is carried on a steel frame, is 10 ft. 6in. 

y 5 ft. 8 in. wide, and has therefore 56.7 square feet of 
available surface for carrying goods. The height of the 

latform when light is 3 ft. 9 in. and 3 ft. 64 in. when 
oaded with 24 tons. The front wheels are of iron through- 
out, 2 ft, 9in. in diameter, and have tyres 4 in. wide; 
the driving wheels are 2 ft. 114 in. in diameter and have 
tyres 5in. wide, the former being fitted on Ackermann’s 
system controlled by worm gearing and a hand-wheel. 
The boiler is of the fire-tube type, and has77 square feet 
of heating surface. It has been tested to 4501b. per square 
inch, and is constructed for a working pressure of 200 Ib. 
to 225 1b. per square inch. It is fed by means of a small 
pump which is driven at a reduced peal | by means of gear- 
ing. The inside of the boiler can be lifted out for cleaning 
without removing any of the steam fittings. Liquid fuel 
isemployed to generate steam. The lorry is fitted with an 
air condenser placed in the front of the vehicle. The 
regulation of the supply of the oil to the burner is auto- 
matic, and dispenses with a stuffing-box. The burner 

roper is a casting suspended inside the firebox of the 
boiler by a coil of piping, the oil being forced by com- 
pressed air through the régulator to the burner and 
vaporised on its passage to the orifice. The burner is 
started by igniting an asbestos pad soaked with ordinary 
paraffin. The engine is of the triple-expansion vertical 
type, and develops 14 brake horse-power when running at 
500 revolutions per minute. The cylinders are 2# in., 
44 in, and 6 in. by 5in. stroke. Spur gearing is used to 
transmit the power from the engine shaft to the first 
motion shaft by means of patent friction clutches. Hans 
Renold’s chains form the connection between the counter- 
shaft, the differential gear, and the driving wheels. The 

earing is arranged to give a ratio of 7, 113, and 19} to 1 
sein A the engine and the driving wheels. The vehicle is 
fitted with two brakes, a hand brake on the second motion 
shaft, and a shoe brake on driving wheels. The former is 
actuated by a foot lever, the latter by worm gearing. By 
means of a friction clutch the direction of a vehicle can be 
readily reversed, which gives us an additional brake. The 
water tank holds 50 gallons and the oil tank 25 gallons. The 
cylinders are arranged in such a manner as to provide only 
a very thin wall between the bore of each cylinder, the 
piston valves being at the back of the cylinders. By this 
system the usual central bearing is dispensed -with, and 
by using a slightly larger shaft and careful balancing a 
uniform pressure is insured on the two main bearings. 
The hot-water tank is also arranged so that the condensed 
steam is conveyed from the feed-water heater, the air 
condenser, and the drain cocks on the cylinder. The 
object of using this hot-water tank is as follows: Assum- 
ing the cold-water tank to be filled with water, the hot- 
water tank will then be empty and the evap yes of the 
two tanks are such as to insure the whole of the cold 
water having been taken from the tank before the hot- 
water tank has been filled; the hot water is then trans- 
ferred to the cold-water tank. By this arrangement is 
insured the satisfactory working of the boiler-feed pump: 
The speeds are 24, 44, and 74 miles per hour forward, 
and 2 miles per hour reverse. 

On Tuesday, August 1, a long-distance run was 
made to Widnes and back, the distance being 
36 miles. The results of these trials are to be 
published later. It is reported, however, that the 
best speed was made by the Thornycroft 64-ton 
lorry and trailer ; but this will be more definitely 
known when the judges’ report comes out. 

Awards have been made as follows: In class B 
the gold medal to the Steam Carriage and Wagon 
Company (Thornycroft), silver medals to Messrs. 
Bayleys, Limited, and the Lancashire Steam Motor 
Company. In class D the gold medal to the Steam 
Carriage and Wagon Company (Thornycroft). 








SHIPPING IN JAPAN. 
At the recent half-yearly meeting of the Nippon 
Yusen Kaisha, the most important steam shipping 
company in Japan, the President, Mr. Kondo, 





stated that the past half year had been.a time of de- 
pression for the maritime carrying trade on the coast 
and in neighbouring waters. No signs had appeared 
of an improvement in Japanese economical condi- 
tions, and comparative dulness of goods traffic had 
to be recorded.. The fishing industry in Hokkaido 
proved almost unprecedentedly unsuccessful, and 
that fact, supplemented by the opening of railways 
in the Hokuroku district, caused a very marked 
diminution in the revenue as compared with the 
figures for the preceeding year. ith regard to 
the European service, again there had been since 
last autumn a great falling off in goods traffic, and 
a marked tendency to dulness, but by exercising 
diligence in obtaining cargoes, the company was 


‘able to secure a fairly good result, and to escape 


the large reduction of business that threatened at 
one time. As for the American service, the con- 
clusion of the war with Spain was followed by a 
tolerably good trade. On the Australian line, the 
depression existing in Japan resulted in an unavoid- 
able diminution of imports, but on the other hand 
exports increased and the passenger traffic was 
good. Nevertheless, in consequence of employing 
vessels of an expensive character on these lines, 
it was found difficult to secure a proper return on 
the capital involved, and the company had to ask 
the Government for assistance. The application 
was successful, and since April it had been in re- 
ceipt of an increasing subsidy. Finally, on the 
Bombay line the returns had been satisfactory. 
The accounts are as follow : 


Yen. 
Brought over from preceding period . 587,036 
Net profit, &c., for the half vear ee 1,155,110 
Total ... 1,742,146 
To reserves ssh 57,755 
Rewards to officers... — Ss 42,293 
Dividend, at the rate of 9 per cent. 990,000 
Carried to next account . ee 652,098 
Total .. 1,742,146 


A larger dividend was not proposed because 
small returns were anticipated during the next 
half-yearly period owing to a depressed state of the 
carrying trade in domestic and adjacent waters. 
Moreover, now that the company had achieved its 
long-entertained hope, and obtained a special sub- 
sidy from the Diet for the American and European 
lines, it had incurred corresponding responsibilities 
with regard to these services, and therefore required 
to be cautious in its provincial arrangements. The 
shareholders were evidently pleased with the re- 
sults of the company’s operations, as they passed 
the accounts without discussion, after a meeting 
which lasted over an hour. The vernacular papers 
state that 2076 shareholders were present—although 
this seems scarcely credible—representing 295,330 
shares. The three largest shareholders are: the 
Imperial Estates Bureau (80,550 shares), Baron H. 
Iwasaki (26,447 shares), and Baron T. Mitsni 
(8212 shares). 

According to the ‘‘ List of Merchant Vessels of 
Japan, 1898,” published by the Department of 


Communications, the number of vessels registered ' 


was 797 in all, with a tonnage of 454,036 tons, of 
which 626 were steamers with a tonnage of 426,624 
tons, and 171 sailing vessels with a tonnage of 


27,412 tons. These were: 
Steamers. 
Number 
of Vessels. 

Under 50 tons ... as a my po 77 
Above 50and under 100 tons ies 98 
” ” 300 ” 188 

” ” 500 ” 72 

‘s 500 SC, 1000 ,, BL 

” 1000 39 2000 ” 69 

” 2000 %” 3000 ” 47 

a MOT ire sic aes 14 

x: See as Ee ee ae 2 

552 I cn ee 1 

6 ee” ss TORO oo nk oe 7 
Total 626 

Sailing Vesse’s. 

Under 100 tons at Sis 69 
Over 100 and under 300 tons 83 
oi a os ne ae ra 12 
», 500 tons... he ie = aca 7 
Total 171 


Japan apparently does not rest satisfied with the 
extraordinary efforts already made by her for the 
development of her mercantile marine and shipping 





According to a recent consular report, 


trade, 


during 1898 the Nippon Yusen Kaisha added six 
vessels (five of whom were built in England) 
aggregating 34,724 tons to their fleet ; and it has 
now running on the European line 12 steamers of 
a gross tonnage of 73,623 tons, and six steamers 
averaging 3000 tons on the Australian and Ameri- 
can lines. In addition, another Japanese company 
the ‘*Toyo Kisen Kaisha” (Eastern Steamship 
Company) has started running three new steamers 
of 3000 tons each, between San Francisco and 
Hong Kong vid Japan ports and Honolula, and 
which are likely to have a large share of the ever- 
increasing trans-Pacific passenger traffic. The in- 
creasing share of Japanese vessels in the export 
and import trade is the principal feature in the 
shipping industry of the past year. The Nippon 
Yusen Kaisha’s lines to Europe, America, and 
Australia were in regular operation ; and the clos- 
ing months of the year saw the arrival of three 
new steamers built for the Toyo Kisen Kaisha, 


whose route will be from Hong Kong to San 
Francisco by way of China and Japan ports. 
Recently a Bill was passed granting special sub- 


sidies to the vessels of the Nippon Yusen Kaisha 
and Toyo Kisen Kaisha employed on the European, 
Seattle, and San Francisco lines. The expenditure 
authorised was : 272,9591. for the European line 
(Nippon Yusen Kaisha), 66,7651. for the Seattle 
line (Nippon Yusen Kaisha), and 103,500/. for the 
San Francisco line (Toyo Kisen Kaisha), and the 
payments are to continue for a period of ten years 
from January 1, 1900. For the European service, 
which is to be fortnightly, 12 steamers of not less 
than 6000 tons gross, with a minimum speed of 14 
knots, are to be furnished. For the service be- 
tween Hong Kong and San Francisco, which is to 
take place at least every four weeks, three steamers, 
of not less than 6000 tons gross tonnage, with a 
minimum speed of 17 knots, are required. And 
for the Hong Kong Seattle line threa steamers are 
provided for, with a gross tonnage of not less than 
6000 tons each, and a speed of not less than 15 
knots, which shall make at least 13 trips a year. 
The subsidy is to be granted for vessels which shall 
be engaged in these services for ten consecutive 
years, the proportion they are to receive being the 
same as that which they are entitled to under the 
laws for the encouragement of navigation, the pro- 
visions of which must be observed. The steamers 
must be less than 14 years old when the contract 
takes effect, and must pass the necessary official 
examination. Postal matter is to be conveyed free 
of charge. 





NOTES. 
Tue Late Mr. Henry Simon. 


By the death on July 22 of Mr. Henry Simon the 
community has lost an engineer whose great abilities 
have been shown in most varied fields of work. Born 
at Brieg, Silesia, on June 7, 1835, Mr. Simon’s taste 
for mechanics was fostered by the opportunities which 
his father’s position as director of one of the first 
German railways secured for him. Later on the 
family moved to Zurich, and Mr. Simon, on leaving 
school, entered the University of Breslau, after- 
wards studying engineering at the Swiss Federal 
Technical College at Zurich. In 1859, however, 
he had to return to Berlin to undergo his term of 
military service. This done, he took a position with 
Messrs. Rohrig, Rohrig, and Konig, of Magdeburg, 
as draughtsman, but in 1860 he came to England, 
and was then appointed by Messrs. Jametel, of 
Manchester, to represent them in their railway 
contracts in Russia, where some 300 miles of line 
were carried out under Mr. Simon’s direction. 
Shortly afterwards Mr. Simon was naturalised 
as a British subject and established himself as a 
consulting engineer in Manchester, where he has 
identified himself with many public and charitable 
undertakings. Mr. Simon’s name is inseparably 
connected with the introduction of roller mill- 
ing into this country, and it is in this field 
of work that his name is best known. Never- 
theless his activities were by no means confined 
to this department, since he was also respon- 
sible for the introduction of the Simon-Carves 
by-product coke ovens, which were first applied on 
a large scale at the collieries of Messrs. Pease and 
Partners, co. Durham. - Mr. Simon was a member 
of the Institution of Civil Engineers, and in the 
session 1881-2 contributed an important paper on 
the roller flour-milling plant, which he subse- 
quently did so much to introduce into the country. 





He was also a member of the Institution of Mecha- 
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nical Engineers, of the Iron and Steel Institute, 
the Society of Civil Engineers of France, and of 
the Society of Engineers and Architects of Austria. 
He was also a Fellow of the Royal Geographical 
Society. Mr. Simon was twice married, and 
leaves behind him a widow, five sons, and three 
daughters. 


Test or A NorpBerG Pumpine ENGINE. 


A pumping engine, constructed by the Nordberg 
Manufacturing Company, of Milwaukee, has lately 
been erected in the Wildwood Pumping Station of 
the Pennsylvania Water Company, at Pittsburg, 
U.S.A. It has been tested by Mr. R. C. Carpenter, 
of the Cornell University, Ithaca, N.Y., the con- 
sumption being found to be 12.263 lb. of dry steam 
per indicated horse-power per hour, and the British 
thermal units of heat per indicated horse-power 
per minute were 185.96. The duty of the pump 
per million British thermal units which the steam 
supplied to the engine in excess of the feed water 
returned to the boiler was 162,948,824 foot-pounds, 
and the duty per 1000 lb. of dry steam 150,254,138 
foot-pounds. The contract provided for 110 
million foot-pounds per million thermal units, 
and this was greatly exceeded. The engine 
is of the quadruple-expansion type, with cylinders 
19.5 in., 29 in., 49.5 in., and 57.5 in. in diameter, 
with a stroke of 42 in. The pump cylinders are 
two in number, each 14.75 in. in diameter by 42 in. 
stroke. The boiler pressure is 200lb. per square 
inch, and the piston speed 250 ft. per minute. The 
valve gears are of the Cornish type, except the 
exhaust valves on No. 3 cylinder, which are single- 
beat poppet valves, and all the valves on No. 4 
cylinder, which are also single-beat poppet valves. 
The most noticeable feature of the engine is the 
arrangement for heating the condensed steam on its 
way from the hotwell to the boiler. A surface con- 
denser is employed which is kept at a low tempera- 
ture by large quantities of circulating water. The 
condensed steam is delivered by the air pump into 
a hotwell, from which it is pumped into an oil- 
purifying tank at a high level. From this tank the 
feed water passes to a heater in which it falls in 
drops over shelves through the ascending current 
of exhaust steam from the low-pressure cylinder ; 
this heater is under the same vacuum as the con- 
denser, and is termed the exhaust or preheater. 
The water discharged from the preheater is pumped 
into heater No. 1, which is of similar construction 
to the preheater, heat being taken from the low- 
pressure cylinder, however, for warming the feed 
water. The steam is drawn into the heater 
through a pair of auxiliary valves in the low- 
pressure cylinder; these valves are opened at 
about seven-eighths of the stroke and after cut- 
off. From heater No. 1 the water is discharged 
into heater No. 2 by gravity. In heater No. 2 
the feed water is further warmed by discharge 
of steam from receiver No. 3. The water is 
then pumped from heater No. 2 to heater No. 3, 
where it is warmed by steam from receiver No. 2, 
and by the jacket discharge from cylinders No. 3 
and 4. It is then pumped to heater No. 4, where 
it is further warmed by steam from receiver No. 1, 
and by the discharge of water from the jackets of 
cylinders No. 1 and 2, and the reheaters of the 
receivers. Starting with water in the outside tank 
at 88 deg., it is raised in the exhaust heater to 
105 deg., in heater No. 1 to 156 deg., in heater 
No. 2 to 193 deg., in heater No. 3 to 260 deg., and 
in heater No. 4 to 311 deg. The various cylinders 
are jacketed on the barrels, and the receivers be- 
tween the cylinders are provided with reheating 
pipes. The indicated horse-power during the test 
was 712. Ata test made without heaters the con- 
sumption of dry steam was 11.4 Ib. per indicated 
horse-power per hour, the duty was 147,525,550 
foot-pounds per 1,000,000 B.T.U. supplied, and a 
duty of 159,824,700 per 100¢' 1b. of dry steam. It 
will be noted that the effect of the heaters is to 
increase the duty from 147.5 to nearly 163 millions, 
an amount slightly over 11 percent. The with- 
drawal of steam for use in the heaters, on the other 
hand, reduced the duty on the basis of 1000 lb. 
of dry steam used by the engine in the ratio of 
160 to 150. This computation would indicate that 
the gain from the use of the heaters was not com- 
pensated for by the higher economy in steam con- 
sumption of the engine when running without the 
heaters, or, in other words, that there is a distinct 
gain in using the heat of steam, which has done 
some work, in raising the temperature of feed 
water. 








TRIPLE-SOREW SHIPS. 


Ar the meeting of the Institution of Naval 
Architects, held in March last, a paper was con- 
tributed by Rear-Admiral Melville, Engineer-in- 
Chief to the United States Navy, on ‘‘ The Logical 
Arrangement of Motive Power of Warships.” This 
paper we commenced to publish in full in our issue 
of March 31 last, when we also (see page 403 of our 
last volume) gave a report of the discussion that 
followed its reading. The paper was read by Lieu- 
tenant Harold P. Norton, U.S.N., who did not 
undertake to reply for the author. It was then 
arranged that Admiral Melville should communi- 
cate his reply in writing. We have been favoured 
with a copy of this reply, which we now print : 


I note that the principal desire expressed by the members 
of the Institution in regard to this paper is for more data. 
I fully a the position of Sir William White re- 
garding data which he is unable to publish. In fact, much 
of the information used by me in the preparation of this 
article is such as I feel unwilling to make public. Iam, 
however, at liberty to give the results obtained from a 
consideration of the data, and I have done so. I realise 
that a considerable amount of detailed information which 
was omitted might have been included in the article. 
This omission was caused largely by my desire that the 
paper should not be too long for ready presentation before 
the Institution of Naval Architects. It was caused also 
by the fact that the number of trials from which the con- 
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clusions were drawn, something over 200, was considered 
tvo small upon which to base any absolutely accurate 
figures, although establishing fully the general law. On 
that account such figures as have been included in my 
paper have been specifically stated to be tentative. They 
are subject to alteration as a result of future experiment. 
I have attempted so carefully to avoid_any Op on 
of the advantages of triple screws that I think the figures 
enumerating the economic — due to their use, both for 
high and low powers, will found greater rather than 
less than those given in my paper. 

In deference, however, to the expressed desire of the 
Institution, I submit such data regarding the performance 
of triple-screw ships as may be communicated without 
breach of a public trust. In this connection let me 
remark that I regret that Sir William White finds him- 
self unable to give us the benefits of such model experi- 








ments as he may have made with triple screws. While 
I believe that no tests of propellers are so valuable as 
those obtained from the rs so themselves in position 
on ships where the theoretical conditions are thus mini- 
mised, and where we have to deal only with full loads 
and with service conditions, [am sure that it would be 
very interesting to compare these results with those ob- 
tained from tank ee. It ry to me that 
such comparison would be a good test of the accuracy of 
model trials. 

I append a speed and power curve of certain battle- 
ships reduced to 12,500 tons displacement by Froude’s 
well-known laws of comparison, giving a se te curve 
to those ships fitted with triple screws. trials from 
which these curves were constructed are of ships of ap- 
proximately the same size, none of them being of less 
than 10,000 tons displacement; all belong to the same 
navy ; they have the same character of hull and the same 
general under-water body. They are, in fact, almost 
identical in all respects, with the exception of the pro- 
pelling machinery and of the slight modifications in the 
under-water body necessary from the introduction of a 
central screw in the ships so fitted. 

Consideration of these curves will show at once that 
the power required is in all cases high in proportion to 
the speed. This is due to the peculiar character of the 
hulls in all of the ships considered. It is to be noted, 
however, that these characteristics obtain in the cases of 
the triple-screw ee as well as in those fitted with 
a twin-screw system. he points marked by small 
circles are obtained from actual trials, and include the 
power of the auxiliary machinery. 

I append also a speed and power curve of cruisers, 
reduced to 11,000 tons displacement by the same laws of 
comparison. While these vessels are not so homogeneous 
in type as the battleships cited, it will be noted that 
there is with them about the same gain for the triple- 
screw system in the power requi to attain a given 
speed. This difference is somewhat greater than that 
which I have given in my paper as the probable advan- 
tage to be derived from the use of triple screws. Each 
point is from the actual trial of some cruiser, although 
they are not all from the same navy. Only a part of these 
trials includes the power of the auxiliary machinery. 

It appears to me that these curves, drawn as they are 
to give the fullest advantage to the system of twin-screw 
propulsion, develop fully the superior efficiency of the 
triple-screw system for full-power trials; or, indeed, 
wherever all engines are in use. However, as Sir 
William White says, the matter of the propulsive effi- 
ciency of the propellers is but one of the desiderata to be 
sought in the design of a naval vessel. I submit, how- 
ever, that the superior propulsive efficiency of triple 
screws is an element of considerable advantage in their 
favour, although it must by no means be considered the 
deciding one. The deciding point in this matter seems 
tome to be the fact that naval vessels do at least 80 per 
cent. of their cruising at speeds below 16 knots. In 
vessels of the fast type now so universally prevalent, the 
condensation in the low-pressure cylinders is enormous 
when the — are making these low speeds. 

Mr. Barnaby has pointed out that the greater efliciency 
of propulsion incident to the use of three screws, and 
consequent upon the utilisation of the following wake, 
would apparently imply that a single propeller is more 
efficient than are twin serews. I have stated that up to 
a certain speed I consider that a single screw is most 
economical. Beyond that speed it is necessary to increase 
the size of this screw so greatly that the efficiency of the 
propeller is considerably reduced on account of the in- 
creased friction and also on account of the increased diffi- 
culty of securing a free run of the water to the blades. 
I am not sure when the critical point is passed. In the 
light of experience, however, it would seem that for ships 
having a maximum speed of as much as 15 knots the ad- 
vantages due to the division of the propelling instrument 
into two screws are more than equivalent to the loss due 
to working these screws in the less advantageous position 
under the quarters of the ship. This may explain why 
twin screws are in many cases more efficient than single 
screws. The use of triple screws, however, includes not 
only the advantages due to the use of smaller screws, but 
also the advantage due to the following wake. Triple 
screws must, therefore, always be more efficient than 
twin screws. 

Data concerning the cruising efficiency of ships fitted 
with triple screws have been obtained from various sources. 
Tests of the steam consumption of the main and auxiliary 
engines of the triple-screw cruiser Minneapolis have been 
made. Trials have been made of this and other ships 
working with one, two, and three screws at (a) constant 
speed ; (b) constant power ; (c) with a fixed coal consump- 
tion. Trials have on made of the Kaiserin Augusta 
(the details of which have been published) with and with- 
out a d ing screw. We have made trials of the 
Minneapolis at a constant speed, and have measured the 
speed of rotation of the central screw (a) when revolving 
freely, and (b) when connected with the central engine. 
Several twin-screw ships have been tried with one engine, 
with a resultant gain in coal consumption at the lower 
es, when not only was there a heavy drag from the 
idle screw, but also there was a considerable rudder 
resistance. Trials have been made of the Kaiserin 
Augusta, working with one engine (a) with the centre 
engine, and (b) with one of the wing engines ; in either 
case the other screws being left to revolve freely. The 
difference in power required to attain a fixed speed in the 
last trials measured the resistance of the rudder. 

The trials of the Kaiserin Augusta, which were con- 
ducted with great thoroughness, measured accurately the 
drag of the screw and also the resistance of the rudder, 
the latter being at a speed of 14.1 knots, considerably 
more than twice as great as the drag of two idle screws 
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when one of the wing engines was used alone. These 
trials developed = the further fact that there is not 
not sufficient propeller area in the central screw (the 
three screws being equal) to drive the ship economically 
at a speed greater than 9 knots, Trials of the Minne- 
apolis were made with a constant coal consumption and 
working with both one and two engines, and with abso- 
lutely the same auxiliaries in use in both cases. It had 
been found that the condensation in an engine was ap- 
proximately a constant irrespective of the power de- 
veloped, this condensation increasing slightly for the 
lowest powers. On these trials with a fixed con- 
sumption, with two engines in use, 938 horse-power 
were developed, giving the ship a speed of 9.53 knots. 
With one engine only in use there was sufficient steam 
to give 1236 horse-power, though the speed of the ship 
did not exceed 9.36 knots. Knowing from previous ex- 
periments exactly the steam consumption per horse- 

wer of these engines, it was possible to ascertain accu- 
rately the condensation, which was found to be, as has 
been stated in my paper, about 1 lb. of water per horse- 
power of the maximum power of the engine. 

The resistance of a dragging screw was measured in the 
experiments of the Kaiserin Augusta. It, as well as the 
engine friction, was also obtained on the Minneapolis in 
the following manner: The number of revolutions of the 
central engine when coupled with and turned m4 its drag- 
ging screw, was observed accurately for a fixed speed of 
the ship, and also the number of revolutions of this screw 
for the same speed of the ship, and when uncoupled from 
the central engine. The power developed by the pro- 
pelling engines (the two wing engines) was observed for 
the two conditions, and the difference between these 
powers measured the unloaded engine friction of the 
centre engine. Further, on the assumption that the 
resistance of the dragging screw varied as the square of 
the difference between the number of revolutions made 
by it, and the number of revolutions which would give it 
a zero slip, there was obtained the ratio between the 
resistance of the screw and the resistance of the engine 
and screw combined. The resistance of the dragging 
screw ascertained in this manuer agreed very closely wit 
that obtained from the results of experiments on the 
Kaiserin Augusta. 

It is of importance to note that the unloaded engine 
friction of the central engine was, at a speed of 10 knots, 
considerably greater than the drag of the central screw 
when the latter was left to revolve freely. If it be 
granted that the engine friction varies as the power of 
the engine (this is only an approximation of the correct 
rule), it is evident from the above that the horse-power 
required to attain a speed of 10 knots is greater with 
two engines than it would be with one if the latter has 
sufficient propeller area to avoid excessive slip. This is 

uite apart from the saving due to the decreased con- 
Tenties of the engines. In fact, the Minneapolis ran 
at the rate of 9.73 knots with 1873.6 horse-power and 
with one engine, while with two engines to make a speed 
of 9.71 knots she required 1940.94 horse-power. On the 
other hand, however, the speed of the Kaiserin Augusta 
was 9 knots with two engines developing 932 horse-power, 
while for a speed of 9.07 knots with one engine 1030 
horse-power were required. As I have said, in order 
that one engine alone poy Rape ge properly it is necessar 
that the propeller should be of sufticient disc area, whic 
is not the case when the gh coo is designed to transmit 
but one-third of the full power, and it is to this cause 
that I attribute the above comparatively unfavourable 
results. Experience with twin-screw ships has shown 
that propellers having a disc area of one-half that which 
is necessary to drive a vessel at a full speed of as much 
as 20 knots are efficient at ordinary cruising speeds. It 
appears to me that these results fourm a very strong 
argument against the use of a small central engine for 
cruising purposes. 

The figures set forth in my paper as to the power 
absorbed in the drag of the gl the saudaains 
those given as to the gains due to the use of triple screws 
under cruising conditions are minimised. Instead of 
stretching the case in favour of three screws I believe 
that I have done rather the reverse. I have been careful 
to give the established twin-screw practice the benefit of 
every doubt, which, I think, is quite proper. There 
are, however, a great many points in favour of the triple- 
screw — which are touched upon in my article, and 
which have not been controverted in the least. I cannot 
say that I recommend the installation of triple screws in 
all naval vessels, but wherever as much as one-half the 
total power is sufficient to obtain a speed of, say, 16 
knots, that system appears to me to be the only logical 
one to instal. 

The weight and cost of the machinery in a triple-screw 
ship is certainly no greater than for large twin-screw ma- 
chinery of the same power. It is possible, as was shown 
off Santiago in the case of the Minneapolis, to couple up, 
without damage, the central screw of a triple-screw ship 
while the vessel has a speed of 18knots. This was actually 
done, and is an instance of the great tactical advantage 
possessed by = screws over the method of arranging 
two engines on the same shaft, a system which our recent 
war experience will probably prevent us from installing 
in any naval vessels. In the discussion of my paper 
attention has been called to the engines not ordinarily in 
use under cruising conditions with triple-screw practice. 
I desire to call attention again to the fact that there is 
page as much power not in use in twin-screw practice 
or the same ship and speed. Further, the idle power in 
triple-screw practice is maintained in much more efficient 
condition while cruising, and this with considerable more 
case than obtains if all the machinery isin motion. 

The matter of the short lengths of shafting outside the 
ship with triple screws is one to which I think not suffi- 
cient attention has been paid. It would avoid the neces- 








sity for the 70-ft. propeller shafts which, I believe, are 
now yay By Ns 

As to the space gained by the arrangement of triple- 
screw machinery proposed by me in this paper, I may 
say that, in a design now being prepared, it is found that 
the use of a large central engine and two small engines 
saves enough space below the protective deck from that 
required for twin-screw machinery to instal the evapo- 
rating plant of this ship, and to provide for a pump-room. 
I append a short sketch of this design. It will be noticed 
that the central engine is a five-cylinder engine. This is 
intended to be used only in connection with the wing 
engines, and when the maximum power is to be deve- 
lope The wing engines, it will be noticed, are four- 
cylinder engines, and it is expected that these will be 
used during ordinary cruising. The number of cylinders 
ordinarily in use will, therefore, be but eight. No 
difficulty has been experienced in securing sufficient 
ammunition rooms, &c. The most serious problem has 
probably been the installation of the steering gear. 

The United States Navy had a twin-screw ship in 
1862—the Forbes—and for river service in the Civil War 
had a great many multiple-screw ships called at the time 
‘*tin-clads.” There was also the Agamenticus class of 
twin-screw monitors, constructed in 1863 for our Navy. 
These were four ships of something over 3000 tons, and 
one of them visited the Thames something over thirty 
years ago. This was some time before Sir William White 
first advocated the use of twin screws in the British Navy. 

The scheme — by Mr. Barnaby for working the 
central shaft by means of a circulating pump engine 
would probably lead to a slight economical gain, on the 
principle that the engine efficiency will probably be 
greater than the efficiency of the dragging screw. I 
think, however, that the introduction of this feature will 
not lead to any very great saving, and it might interfere 
with quickly connecting up the central engine at the 
commencement of a chase, forinstance. This is a detail, 
however, which further experience may very possibly 
show to be worthy of installation and of use, at least 
during ordinary cruising. 

Tam pleased to note that Sir William White says that 
a continuation of pi in design along present lines 
may lead to triple or other a e screws being intro- 
duced into the British Navy. believe that we have 
already arrived at the point where triple screws are con- 
sidered necessary. 

In conclusion, I desire to thank the Institution for the 
discussion of this paper. I regard intelligent criticism, 
whether favourable or the reverse, as of much value in 
bringing out the points of any matter at issue. 








New Bripek Over THE CALDER.—An agreement has 
been concluded between the Lancashire and Yorkshire 
Railway Company, the Thornhill Urban District Council, 
and the Ossett Town Council, for the erection of a road 
bridge, 12 ft. wide, across the Calder at Healey, Ossett. 
The company will erect the fabric of the bridge, towards 
the cost of which the two councils will contribute 6007. 
each, and they will also form the approaches on their 
respective sides of the river. The latter is crossed at 
Healey by the company’s main line, which is about to be 
widened. 

Browett, LINDLEY, AND Co., LimrrED.—The business 
carried on at the Sandon Engine Works, Patricroft, by 
this company, has been reconstructed, a new company 
with a capital of 120,000/. and working under the old 
title having been formed to acquire the undertaking. 
Four of the directors of the vendor company have seats 
on the new board, in addition to Mr. W. R. Goulty, late of 
the firm of Messrs. Wheatley Kirk, Prise, and Goulty. 
The business of the vendor company is stated to have 
Pp practically continuously since its origin, with 
the sole exception of 1897, when the engineering strike 
caused a loss, which has since, however, m wiped out. 
The turnover for 1898 was the largest in the history of 
the company. 


PreRSONAL.— The Western Electrical Company, of 
North Woolwich, London, E., ask us to state that the 
damage done by the recent fire at their works, though 
considerable, is not so great as at first reported, and in 
many of the departments work will not be interrupted. 
The firm hope to resume their normal output in all de- 

rtments within six weeks.—The Horsfall Furnace 

yndicate, Limited, have transferred their head office to 
new premises at 5, Greek-street, Leeds.—The Delta Metal 
Company, Limited, of 110, Cannon-street. E.C., have 
opened new branch works at Birmingham, having taken 
over the business of the Heagard Metal Company of that 
town. Mr. H. A. Dugard and Mr. S. Sanders have been 
elected additional directors of the company. 





Buivur-Book oF AMERICAN SuHipprinc.— This volume 
contains particulars of American steam and sailing vessels, 
with names and addresses of owners, separated as to 
coasts, Western rivers and great lakes, lists of shipowners, 
ship and engine builders, naval architects, marine engi- 
neers, vessel masters, and members of various organisa- 
tions made up from the Navy and Merchant Marine. It 
also contains particulars of the United States Navy, the 
heads of the Government bureaus in the United States 
and Canada connected with shipping, the statistics of 
water commerce, and steamship lines, with details of 
service and names of seman. It is published by the 
Marine Review Publishing Company, of Cleveland, Ohio. 
The fact that there are at the present time building in 
the United States more than fifty naval vessels, valued at 
upwards of 8,000,000/., exclusive of armour and armament, 
and more than 200 merchant vessels, exceeding 6,000, 000/. 
in value, lends special interest to this issue of this very 
jmportant publication, 








GLASGOW TRAMWAY RESULTS. 


Tur Glasgow tramway system is certainly the most 
extensive at present worked by a corporation, and the 
financial results are particularly interesting in view 
of the detail which is given in the official accounts 
just issued. Indeed, no such complete analyses of 
traffic have ever come within our observation. The suc- 
cess of operating the service is most marked ; but that 
is just je was to be expected, as the Glasgow Cor- 
poration are by universal consent regarded as the most 
experienced in such municipal undertakings. They 
have had many years’ practice in other departments, 
and know the value of prudence, and the concern is con- 
ducted on sound commercial —— The general 
manager, Mr. John Young, is endowed with great 
powers which are satisfactorily administered, and 
although he has a tramways committee, it may 
be said that in practice they merely stand be- 
tween him and any unreasonable demand made 
upon the department, although in the convener— 
Bailie Walter Paton—he has an admirable coadjutor. 
Prudent management, however, has rendered such in- 
terference almost a negligible quantity. Very cheap 
fares are provided : 33 per cent. of the passengers tra- 
velling pay halfpenny fares; the service is frequent, 
while fully remunerative ; every probable extra influx 
of traffic is anticipated, and the workmen are well 
treated—they have five days’ holiday per annum, with 
pay. A superannuation fund in connection with the 
departmental friendly society has also been instituted, 
the Town Council agreeing to contribute to the fund a 
sum equal to 1d. per week per member, and fifteen years’ 
service entitles an employé to an allowance on becom- 
ing incapacitated for work. 
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Horse Haulage. tes Electric Traction. | 5% 5 = a 
> > > 
58 yan) 2 
I. Horsina Expenses. d. |. Power Expenses.| d. d 
Provender and litter ..|2.43 |Salariesand wages | .22 | .30 
Dépét wages --| 87 |Fuel .. ae --| 61 | .83 
Shoeing ‘ -20 |Oil, waste, and sup- 
Veterinary .. ag --| 014 | plies oe oof Oe bh sO 
Coal and dr ee --| 005 |Gas .. -O1 | .02 
Gas .. a ee ..| OL |Water 03 | .04 
Water OL —— |-__—_— 
—_— 94 | 1.30 
3.54 II. Trarric Ex- 
II, TRAFFIC EXPENSES. PENSES, 
Salaries _.. ve --| .104 |Salaries --| 08 | .11 
Wages 2.41 ages ee «| 1.60 | 2,21 
Washing cars -15 | Washing and oiling 
Lighting cars .0U7 | cars a oof 261 .34 
Axle oil -004 |Salt and savd -006; .018 
Salt and sand 05 |Fuel.. = -005| .007 
Coal and dross -005 |Gas .. ‘i 
Gas .. -Ol | Water ‘ee --| .03 OF 
Water ns -OL |Ticket check (pro- 
Ticket check oe af ae portion) .. ee ake 7 
Printing and stationery..| .01 |Printing and. sta- 
License of vehicles -01 tionery (propor 
Accident insurance -06 tion) ys --| 008] .01 
Miscellaneous -004 |License of vehicles} .01 | .02 
Accident insurance} .09 | .13 
Miscellaneous (pro 
portion) .. -006| .008 
2 220 | 3.02 
III. GENERAL EXPENSES. III, GENERAL Ex- 
PENSES, 
Salaries and wages --| .105 |Proportion from 
Auditors’ fee for aud-t of horse traction re- 
accounts for year to venue account 
May 31, 1898 -| 003 |4dd— Amount 
Rents 43 a --| .023 | charged direct to 
Feu duties and teinds ..| .024 | this account 44 | .61 
Taxes és ed ++| .197 | }- —-—— 
Property and income tax] .06 
Iaterest .. ain --| .002 
Fuel, light, and water ..| .007 
Fire insurance premiums] .02 
Parliamentary expenses..| .012 
Municipal eae pee for 
roportion of expenses 
ot City Chambers . | 014 
Law expenses a «| .002 
Employers’ liability pre- 
mium.. sil --| .007 
Printing, stationery, and 
advertising a ..| 012 
Contributions to friendly 
society .. se -.| -088 
Miscellaneous -036 
56 
Less—Proportion charged 
to electric traction re- 
venue account .. --| 02 
54 
IV. MAINTENANCE AND IV. MAINTENANCE 
RENEWALS, AND RENEWALS. 
Permanent way .. -60 |Permanent way ..| .49 | .68 
Buildings and fittings -08 |Electrical equip- 
Machinery and plant .02 ment ofline ..| .05 | .07 
Horses on ia ..| .80 |Buildings & fittings} .01 02 
Harness... <o --| 05 |Generating statio 
Rolling stock «| -26 plant... --| .07 | .10 
Equipments -06 |Electric cars --| .81 | .48 
Uniform... 08 |Car and general) 
equipments -04.| .05 
Uniform .. .07 | .10 
1.47 1.05 | 1.44 
Total amount of working|——Total t of 
expenses .. 2s ..|8.51 working expenses} 4.65 | 6.38 
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are laid is 41 miles 3 furlongs, and of this only 
1 mile 2 furlongs is single track, while 4 miles of 
double line of the length is leased from Govan. In- 
cluded are 44 miles laid during the past year. The 
interesting point of the whole report is that 34 miles 
have been operated by the overhead system of electric 
traction, and the details of working expenses are thus 
available for both systems, although the electric 
system appears at a less advantage than would other- 
wise be the case if a longer length had been in opera- 
tion. The central power station management charges 
will be reduced by any increase in the duty of the 
electrical plant consequent on extensions. The details 
(see table on preceding page) are worth giving, if only 
for future reference, as about the best that can be done 
by the extensive adoption of horse haulage. 

This rate of 84d. per car-mile for horse traction is 
2d. more than in the previous year; due to provender 
being costlier, and to renewals being more expensive. 
Even with only two short sections the electric trac- 
tion shows a saving of nearly 2}d. per mile, due 
entirely to power expenses, and there is no doubt 
that = Be the whole system of 41 miles, with 19 miles 
additional authorised, is converted—and the work is 
now being pushed forward in view of the Glasgow 
Exhibition —the charge will be considerably less. 
The receipts per electric car-mile are higher, 13.91d., 
against 11 5ld., and here another 24d. is gained, so 
that each electric car-mile yields 4fd. per mile more 
in gross profit than each horse car-mile. The follow- 
ing Table shows the progress since the Corporation 
took over the tramways : 





| Ave- | oe I 
ae rage ; r ——— Re- | rage i 
Mileage.’ Carried. | ceipts. r |Surplus. 
Cars. P ulile. | Pp 
& | 4. | £ 


For 11 mths., 
1895. |170,97/5,192,031 


57,104,647 222,121) 10.26 | 35,758 
For year 1896|227.66|6,932,650 


86,462,594 328 827) 11.38 | 83,267 
»» _ 1897|268.20|8,127,111 98,966,658 365,761) 10.80 | 84,596 
1893|280.96|8,483,012 106,344,437 389,216, 11.01 |100,539 
1899/305.85 9,071,640 118,775,688 433,128 11.46 (121,118 


” 





It will be seen that while gross receipts have in- 
creased by about one-fourth, the gross surplus has 
increased by about one-half since the first complete 
year, 1896. The car mileage has increased in the 
same proportion as the receipts, but the number of 
passengers has gone up at a quicker ratio, due to the 
4d. fares, so that the citizen has greater and cheaper 
facilities for travelling. We have given the gross 
surplus, which is somewhat of a misnomer, for there 
must be taken from it the rent of the 4 miles of tram- 
way belonging to the Govan Corporation, which for 
the year ending May last is 4908/., the payment of 
interest on the money borrowed (12,926/.), the 
provision of a sinking fund (11,352/.), an allow- 
ance for depreciation, which is an important ele- 
ment in view of the early sale of all the horses 
and cars now running (29,157/.), and, finally, a 
payment to the ‘‘Common Good” fund of the Town 
Council, in name of the rent of the tramway within 
the city, (9000/.). These amounts, given within 
parentheses, are the allowances for the past year, and 
total 67,345/., leaving a net balance of 53,772/., which 
is carried to the general reserve fund. The rolling 
stock and plant has been greatly written down since 
the Corporation took over the works, and the sinking 
fund now totals 43,775. ; while the general reserve 
fund, which really represents the net profit for the 
five years, is 122,923/. Of course, we assume that 
the payment to the Common Good is for rent. But 
even this profit is very gratifying to the citizens, 
—— in view of the large allowances for deprecia- 
tion, sinking fund, and renewals, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 20. 

Tue iron markets are quiet, and comparatively little 
material is selling, for the excellent reason that there 
is nothing to sell. The present condition may con- 
tinue indefinitely, in view of the unwillingness manu- 
facturers manifest to selling more of their capacity. A 
conservative feeling prevails, but it is offset by the 
existence of large requiremerts, which may be pre- 
sented under conditions that will crowd prices to a 
higher level, despite the conservative management of 
manufacturers. No. 14 foundry has reached 21 dols., 
billets 35.50 dols., steel rails 30 dols., and plates 
2.75 dols. to 3dols. This level may continue through 
July, but everything depends upon the amourt of 
demand that will be crowded in. It was impossible 
to predict what effect present high prices will have 
on demand. The scarcity of iron is world wide, and 
may become greater. There are hundreds of iron and 
steel.consuming enterprises awaiting material. It 
has been pointed out that railroad building is about 
expanding ; everything is favourable. The railroads 


are doing well. Roads that have not paid dividends for 
years are now paying. There is a crush of traffic. 
Cut rates are rare. 


Farmers are prosperous. The 





diversification of crops continues. Prices outside of 
manufactured products are low. Tinplate 14 and 20 
has been advanced 1 dol. per 100 lb. Iron and steel 
plates have not been nominally advanced, but pre- 
miums have to be paid for accommodations. Billets 
are oversold. New plate and axle mills are being 
built. In fact, there is a remarkable expansion 
of capacity in every direction. Furnaces are coming 
into blast that have been idle for years. In twenty 
leading cities building operations exceed in value by 
one-third the cost of buildings erected during the first 
half of last year. The pipe and tube combination has 
taken possession of its properties. Efforts are being 
made on other lines, but bankers are less willing to 
aid, thinking that the craze is going too far. Apart 
from all fortuitous conditions the consumption of iron 
and steel is increasing steadily, and to all appearances 
= autumn prices will be on a higher level. Nearly 
all old contracts have been filled and manufacturers 
have begun to make money fast. Enormous deposits 
of coal are being opened up in the mountain regions, 
and the facilities for production are bound to soon ex- 
ceed all possible demand. The rush to increase iron 
capacity must tell, but whether as soon as six months 
or not until twelve months is a question which the 
wisest cannot answer at this time. 
July 26. 


The American iron market is very strong, but the 
volume of business is small. Everything may be said 
to be sold up for the year. Considerable material is 
being sold for next year’sdelivery. Buyers are acting 
with a great deal of caution, and believe that in- 
creasing production will ere long come to their rescue. 
Prices are still tending upward. Mills and furnaces 
have clouds of orders hanging over them. The reports 
from abroad are indications of a pressure from that 
side for material during autumn. Nearly five hun- 
dred railroad companies are in the field for some- 
thing or other. Ship and boat companies have big 
contracts for material placed, and need much more. 
The newspapers are making a great fuss over an order 
for 1000 tons per day of plates to extend over a series 
of years placed by the Schoen Steel Car Company 
with the Carnegie interests. The Carnegie people 
intended to start a car-building plant, but are satis- 
fied to sell all the material needed. Their great 
axle works will be built rapidly. Upwards of a 
dozen 500-ton-a-day blast-furnaces have been pro- 
jected within a month. The craze of expansion 
is on, and it will not be exhausted until a capa- 
city of 20,000,000 tons per year will be created. 
No. 14 foundry is now 21 dols.; forge iron, 18 dols.; 
billets, 36.50 dols.; bridge iron, 2.25 dols.; bar iron, 
2.2.10 dols.; steel rails, 30 dols. People are guessing 
as to when the rush will slow up. The condition of 
mills affords the only possible answer. Everythin 
is oversold, and orders are accumulated that it will 
take months to fill, The largest shipbuilding plant 
in the world is to be established within eyesight of 
this office. Car-building plants are to be built that 
will largely increase capacity. The present upward 
rush, it is believed, is good for six or eight years if 
the destructive force of competition can be controlled. 
The trusts selfishly aim to do this, but probably bring 
in their train serious evils. All manufacturing 
capacity is being enlarged. Agriculture is pros- 
perous. Large crops and big prices are promised. 








STEAM TRIALS OF H.M.S. ‘‘ OCEAN.” 

HER Majesty’s first-class battleship Ocean, which has 
been built at Her Majesty’s Dockyard, Devonport, and 
engined by Messrs. R. and W. Hawthorn, Leslie, and Co., 
of Newcastle-on-Tyne, commenced her contract trials 
last week. 

This vessel is the first ship of the Canopus type to 
undergo her steam trials, and is also interesting as athe 
the first battleship in Her jesty’s service which has 
been tried with Belleville boilers, although, of course, 
many cruisers have passed through their trials fitted with 
this type of boiler. She is also of interest as being the 
first battleship of modern type which has ever been built 
at Devonport, although two other vessels of this class are 
now in hand at that dockyard. 

The main propelling machinery of the Ocean consists of 
two sets of vertical three-crank triple-expansion engines. 
The diameters of the cylinders are 30 in., 49 in. and 
80 in. by 51 in. stroke, and the engines are designed to 
run at 108 revolutions per minute when indicating full 
power. All the cylinders of the engines are fitted with 
separate liners, the hi pore cylinder being controlled 
by a piston valve, and the intermediate and low-pressure 
cylin me de double-ported slide valves. All the valves 
are worked by ordinary double-bar link motion. The 
bedplates are of cast steel, the back columns being of cast 
iron and the front columns wrought steel. The con- 
densers, which are of cast gun-metal, have a total heatin 
surface of 14,500 ft. All the auxiliary machinery usu 
in vessels of this class has been fitted. 

The boilers, which are twenty in number, are of the 
Belleville type fitted with economisers, ten of the boilers 
having nine elements and ten having eight elements. 
The tubes, which are all of solid-drawn steel, galvanised 
externally, are 44 in. outside diameter in the generator 
elements and 2{ in. diameter in the economiser elements. 
The total heating surface is 37,715 square feet, of which 
24,155 square feet are in the generator elements, and 








11,560 square feet in the economiser elements. The total 
grate area is 1035 square feet. : 

The boilers are arranged in three watertight compart- 
ments in two groups of eight and one group of four. 
The steam pressure is 300 lb. per square inch in the 
boilers, which is reduced to 250 at the engines by means 
of Belleville reducing valves. 

The contract trials specified are as follow: 

a: @ ee trial at sea. 

2. A 30 hours’ trial at one-fifth power, i.e., 2700 indi. 
cated horse-power. ; 

3. A 30 hours’ trial at 10,250 indicated horse-power. 

4, An eight hours’ trial at full power, viz , 13,500 indi- 
cated horse-power. 

On July 26 the vessel was taken to sea for her preli- 
minary trial, and the machinery was worked ually 
up to about 100 revolutions. Everything worked without 
the slightest difficulty, and on the 27th the vessel pro- 
ceeded to sea for her thirty hours’ trial at one-fifth 

wer. The results of this trial are tabulated below. 

he trial passed off most satisfactorily, no difficulties of 
any sort being experienced, the machinery running very 
smoothly without the slightest signs of heating. 

It will be noticed that the coal consumption is 1.84 lb. 
per indicated horse-power. It should be mentioned, how- 
ever, that the modifications which have been made to the 
auxiliary exhaust system in several recent ships, with 
successful results in the matter of coal consumption, 
could not be carried out on board the Ocean without de- 
laying the trials, and it was, therefore, decided that these 
modifications would be made after the ship was taken 


over. 
The further trials are being continued this week. 
The Engineer-in-Chief’s Department of the Admiralty 
was represented on the trial by Mr. Ellis, the machinery 
being in the charge of Mr. D. C. Beadon, on behalf of 


Messrs. R. and W. Hawthorn, Leslie, and Co. 
Mean Results of 30 Hours’ Trial. 
Starbd. Port. 
Mean steam in boilers 5. Fae 210 210 
o » at engines ate “* »» 184 184 
» vaeuum.. . ee in. 27.8 27.5 
» revolutions ae _— 4 Se 
Mean pressure in sae a x 7 8.2 
cylinders {intermeatat * = oe 
& ” - J .2 
: High .. oo ve 506 466 
Indicated horse- I atermediate 527 «501 
ssitisteca Sines ts 398 869 
Total indicated horse-power ss oo . 1481 —:1886 
Gross total indicated horse-power ae 2767 
Coal per indicated horse-power Ib. 1.84 
Spe es a6 = we .. knots 11.4 





THE STREAM-LINE THEORY. 
To THE Epitor oF ENGINEERING. 

Sr1r,—You publish this week a long letter on the above 
subject in which reference is made to the experiments I 
have been conducting for the last ae or two, but inas- 
much as no criticism is made of the experiments them- 
selves, which are, if anything, spoken of in a too com- 
plimentary manner, I will confine my remarks to the 
more general subject of the heading of this letter. It 
is at once evident that your correspondent has very little, 
if any, faith in the truth of the stream-line theory itself, 
as applied to a perfectly incompressible liquid, and I am 
afraid it would be impossible on the present occasion to 
argue the whole matter in any satisfactory manner. 
The stream-line theory has been —— by scientific 
men for more than a hundred years and has been, during 
that time, the subject of continuous mathematical in- 
vestigation. Inasmuch, however, as we do not know of 
the existence of any tangible fluid which is both imcom- 
pressible and inviscid, there had m no experimental 
method of putting any of the mathematical results to 
the actual test of experiment. 

The attention which, I am led to believe, my own ex- 
periments have excited has been due to the fact, that 
starting from experimental investigation of the turbulent 
flow of ordinary liquid, and without any hope of obtain- 
ing results which agree with the behaviour of a perfect 
liquid, I was, by a train of reasoning, of which I have 
given an account in the Proceedings of the Institution 
of Naval Architects, led to devise the method of thin 
films for water and other liquids, such as glycerine. 
this method the character of their flow, even at high 
velocities, was found to correspond to that predicted 
mathematically for an ideal liquid. It has since been 
proved mathematically (Report of the British Associa- 
tion, 1898), that such a result might have been antici- 
pated, and is capable of easy explanation. re 

Now the case which your correspondent cites in the 
fourth paragraph of his letter, viz., that of the flow of 
stream lines round a plate placed obliquely to the current, 
was of great interest. This was because the behaviour 
of the liquid under these circumstances proved to be so 
totally different to what any practical man would have 
anticipated, but nevertheless corresponded exactly with 
what had been predicted by means of the stream-line 
theory several years before. This ticular example 
enables me to answer one of the chief difficulties which 
your correspondent appears to find in accepting such a 
result as conclusive, viz., that in my Ney ae ga a border 
was ‘ea. which, so to speak, guided the flow of the 
liquid. ? 

"he mathematical theory for the flow in this particular 
example had been calculated for the case when the fluid 
extended indefinitely on either side of the obstacle, any 
sort of restriction by parallel channels making the problem 
practically Sepuuias of solution, at any rate, in this 
case. If, however, any pair of calculated stream lines, 
one on each side of the obstacle, are employed for the 
artificial borders in the experimental slide, it becomes easy 
to examine whether the flow within such borders 
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corresponds to the other calculated stream lines 
within them. As your correspondent remarks: ‘‘In 
the stream-line theory or hypothesis the stream line in 
question exists merely as an ideal tracing of an imagi- 
nary line of demarcation, along which there prevails a 
balance of mutual pressures between the stream which 
lies inboard and the stream which lies outboard of it ; and, 
in the theory the trend or form of the stream line at that 
precise point is determined by the previous mutual condi- 
tions of pressure between the two streams all along the 
infinite stretch of the approach, the additional trend 
which the stream line takes at the point in question being 
only such addition to the trend as may be necessary for 
the making up of any lack in the trend which has been in 
process of acquisition along the infinite stretch of ap- 
proach.” If I understand this sentence aright he will 
agree with me that the conditions of flow, using such a 
line as an artificial border, are absolutely the same as if 
the liquid flowingin the slide were in contact with the 
external fluid extending to an infinite distance. Assum- 
ing this to be the case we have only now to see how far 
the flow in this space agrees with that predicted by 
theory. Here I venture to think your correspondent en- 
tirely fails to grasp the full and striking significance of 
the resulta which have been obtained. He says: ‘‘ There 
is no reason why we should go so far afield for the proof 
of the theory, or should negligently pass over such readier 
to hand proof as may be extracted from the fact that with 
a regularly shaped vessel the actual point of divergence 
of the stream is established by experiments as occurring 
invariably at the precise point foretold by the stream- 
line theory, viz, at the exact middle of the bow.” He 
appears to overlook the fact that the mere presence of a 
stream symmetrically divided at the bow of a vessel, as 
an obstacle would prove nothing at all, since there is no 
reason why, under any conditions, we should not have a 
symmetrical division of the streams meeting such an 
obstacle. In the case of the inclined plate, however, we 
have a remarkable series of lines behaving in what every- 
one must consider an extraordinary manner, the centre 
stream line taking the form of a hyperbola, and 
striking the plate at the point, not at its centre, but ata 
distance which differs in position for every angle through 
which it is turned, and which can be accurately predicted. 
Moreover, the symmetry which occurs with the inclined 
plate is of a very extraordinary character, the streams 
flowing round the plate co that the central one leaves it 
exactly at a corresponding distance on the other side, but 
at the opposite end, and with the exact hyperbolic form 
which it had upon the other side. Surely it could not be 
argued that such a result “ might or might not be con- 
sidered significant by the adherent of the stream-line 
theory, precisely according as his temperament might be.” 

I now come to another point in which your correspon- 
dent appears to take a diametrically gen view to 
that which is —— accepted. 6 says, in the 
second paragraph of his letter, there have been indicated 
“roughly several reasons why the steady motion de- 
manded by the established theory in hydrodynamics as 
applied to ship resistance is im ible in a perfectly in- 
compressible fluid, although always possible and com- 
monly actual in a viscous one.” Now the exact opposite 
of this would be, I think, anticipated. To whatever the 
property of vicosity may be due, it results in producing 
even at very low velocities an action of the particles on 
each other which causes groups of them to rotate, form- 
ing eddies and causing what we know as ‘‘ unsteady 
motion.” If this property were absent the particles of 
the liquid would move as smooth and incompressible 
spheres, so that no eddies or vortices could possibly be 
produced, and we should have steady or stream-line 
motion. By allowing a body of liquid to stand for hours 
in a uniform temperature, experiments have been made 
which closely imitate stream-line motion, but as the 
velocity increased the performance of this stream-line 
motion was soon destroyed. Now the essential principle 
of the stream-line experiments conducted by means of 
thin films is as follows: Owing to the constraint in {which 
the flow takes place, due to the action of the surfaces be- 
tween which the liquid is retained, the formation of 
these eddies or whirls is prevented, and the particles 
behave as if they were perfectly free from er at 
any rate in so far as their paths of flow are concerned. 

As to the variation of pressure in the liquid films, 
I may remark that I am at the present moment en- 
gaged in making experiments upon this subject, the 
results of which, I must confess, at first, were a matter 
of considerable surprise to me. It now seems clear 
that the law of variation of pressure which I have as- 
certained, only confirms the correctness of the explana- 
tion as to the behaviour of the thin films, and the reason 
why such a thin film gives us correct stream-line motion. 

I have already exceeded the limits of an ordinary letter, 
but if I followed your correspondent into all the points 
which he raises in such an ingenious and interesting 
manner, or attempted to reply to his strictures upon the 
work of Clerk Maxwell and Rankine, this letter would be 
longer still. I have tried, however, to answer the main 
points which he has raised, and shall certainly give a 
careful consideration to the experimental suggestions 
which he makes. His remarks indicate that though he 
holds views which are opposite to those generally accepted 
by scientific men on this question, he has attacked the 
problem from an original point of view, and free from 
those trammels which so often hinder the progress. in 
knowledge. In the subject of hydromechanics, where so 
much has yet to be learnt, such acute and thoughtful 
criticism can only be welcomed, especially by mathe- 
maticians, who admit the comparatively meagre results 
in any practical direction of what must be regarded as one 
of the most striking and interesting branches of their 
subject, H. S. Hete-Suaw. 
University College, Liverpool, July 29. 


GRAPHICAL METHOD OF FINDING THE 
PRESSURE ON BLOCKS UNDER A SHIP 
DUE TO OVERHANG. 

To THE Eprror or ENGINEERING. 

Str,—Nothing could be clearer than the accuracy of 
the results obtained by Dr. Elgar in his paper, reported 
this week in your journal, or more lucid than the manner 
in which he has eet them forth. As, however, the pro- 
blem he deals with is one of great importance, and as it is 
not easy always to follow a numerical calculation, how- 
ever clear, when approaching a subject like this for the 
first time, I send the graphical solution which you ex- 
pressed the intention of publishing when reporting my 
remarks at the recent meeting of the Institution of Naval 


“Tae f hical method is th peals 
e advan of a graphical method is that it ap 

to the eye pone ooh at once the general nature of the 
results arrived at, instead of presenting a number of sepa- 
rate facts, and hence it is naturally becoming more and 
more used by naval architects and engineers. I wi 
adopt in the first case the fundamental assumptions made 
in the paper, viz., that the ship is rigid and rests on per- 
fectly elastic blocks. Let the figure represent by the 
upper curved line (A BC) the curve of weight or load 
curve, A C representing the length of the vessel and G 
the centre of gravity, which is assumed to be in the 
middle. 

If, now, underneath is drawn the rectangle A DEC, 
equal in area to the closed figure A B C, this will repre- 
sent the curve of resistance which would be the curve of 
buoyancy for a rectangular tank of the weight of the 
vessel. For convenience it may be assumed that there 
are 100 blocks under the vessel, in which case each would 
bear a load of 66 tons. Next suppose the overhang is 
one quarter of the length, so that at the point M now 
corresponds to the position of the foremost block. In 
order to find the load upon this block, it is not necessary 
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Nw CE =- 66Tons. 
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GRAPHIC CONSTRUCTION FOR PRESSURE DUE 
(5043) TO OVERHANG. 


to take moments for the graphical construction, since the 
line of resistance of parallel forces must act vertically 
through the centre of gravity. Thus the problem amounts 
to finding the figure of area equal to A D EC, one of 
whose sides is A M, and whose centre of figure is in the 
vertical line through O. 


Now 
OM=3A0O 
AO =#AM, 


and the figure must be a triangle, the side M F of which 
is found thus : 


MFxAM=2(areaADEC)=2ACx CE; 


but 
AM=#AC. 
2AC 
* M¥F=.——- CEa2 QC E. 
FAC’ #C 
Hence 


Load at M = 2% x 66 = 176 tons. 


This triangular figure does not, of course, represent 
exactly the distribution of pressure upon a series of blocks, 
except when there is practically no limit to the number 
of blocks occupying that portion of the length of the vessel, 
and then the value of the 176 tons represented by theside 
of the triangle gives a pressure for a certain definite area 
at the extreme end of the front block. The pressures for 
the case taken by Dr. Elgar are really represented by the 
stepped line shown in the figure, the number of ste 
however, would be 96 in number, and would hence 
practically indistinguishable from the side of the triangle 
itself. 


The figure given in the paper for a pressure of 96 
blocks is 178}+ tons, which on the graphical solution could 
not be distinguished from the value 176 as obtained in the 
present case. 

Proceeding next to the case in which the overhang is 
three-eighths of the length, it is easily seen according to 
the reasoning which is used, that if the distance 


OK=20N 
be taken, the point K corresponds to the position of the 





block at the stern on which any pressure could be obtained 


for this particular case, i.e, for a quarter of the length 
of the ship there is no aac wer on the blocks at all. 

Making a similar calculation to that given above, the 
pressure on the foremost block is now found to 


NH=5§CE 
.*. the load at N = 54 x 66 = 352 tons. 


The value given by Dr. Elgar at this point for the pres- 
sure under conditions assumed by him, is 347/s tonsa, 
which in any graphical method would agree with the 
calculation in the present case under the present assumed 
conditions. 

It is evident that the curve drawn through the points 
F H downwards is a rectangular hyperbola, the origin 
being at O, and the vertical line through the centre of 
gravity of the ~~ an asymptote to the curve. This 
curve may be called the ‘‘curve of pressures on the front 
blocks” for any given overhang, any vertical line to it 
from a point in O C representing the pressure on the 
front block when the overhang begins at that point, - To 
find the rest of the curve it is necessary to determine at 
least one point between E and F. This portion is not a 
continuation of the hyperbola, for the hyperbola would 
pass through a point below E at a distance from it one- 
third of the distance of CE. It is unnecessary to give the 
details of the calculations for finding, say, the ordinate 
P J, which is obviously one of the sides of a trapezium, 
the side opposite and parallel to it being A L, which re- 
presents the pressure on the sternmost block. The centre 
of gravity of the trapezium must be on the vertical through 
O—this giving one of the necessary conditions, the other 
condition being that the area of the trapezium must be 
equal to that of the rectangle A C E D. 

he real solution of the problem, however, is much 
more difficult than that under the assumed conditions, 
since the a must, as pointed out by Dr. Elgar, itself 
be conside as an elastic body. If this is done, the 
pressure on the front block may rise to more than 
1000 tons. The problem, assuming the ship to be per- 
fectly elastic, and to bend in accordance with the elastic 
curve, and the blocks to be perfectly rigid is capable of 
solution, and gives a pressure of about 1800 tons on the 
front block. This, however, is obviously far from the 
actual conditions of the case, and all that can be said with 
certainty is, that the pressure on the front block, with an 
overhang of one quarter, cannot be less in the given case 
than 176 tons, but may very considerably exceed that 


value. 
Yours — 
. S. Herz-Suaw. 


July 30, 1899. 

Tue Water Suppity o1 York.—The report of the 
York Water Works Company states that the directors 
have had under consideration the best method of extend- 
ing the company’s works, and they propose to lay down 
plant capable of providing a considerable additional 
supply. They have laid down new mains to the extent 
of 1 mile 573 yards, 








Prussian Coat Mininc.—The railway deliveries of coal 
from the three principal Prussian producing districts in 
the first half of this year amounted to 33,448,470 tons, as 
compared with 30,923,380 tons in the corresponding 
_ of 1898, showing an increase of 2,525,090 tons, or 

+ per cent. In the total of 33,448,470 tons representing 
the deliveries in the first half of this year, the Rubu 
figured for 22,318,416 tons, the Sarre for 3,380,364 tons, 
and Silesia for 7,749,690 tons. 





CATALOGUES.—We have received from Messrs. Walker 
Brothers, of Pagefield Iron Works, Wigan, a large volume, 
comprising great numbers of illustrations of machinery 
made by the firm. It commences with eight views of the 
workshops, showing their great size and the large variety 
of work carried on in them. Then follow views of gas- 
compressing machinery, air-compreasing machinery, 
colliery ventilating machinery, tunnel ventilating machi- 
nery, winding and hauling machinery, coal-sorting and 
cleaning machinery, locomotives, rock tunnelling ma- 
chines, and rolling-mill plant. Under some of these 
heads there are dozens of full-page illustrations, showing 
machines of hundreds of horse-power, the whole being a 
wonderful exemplification of the vast amount of work of 
the largest size, and most intricate design, which can be 
turned out by one firm.—Messrs. Masson, Scott, and Co., 
Limited, of York-place, New Wandsworth, 8.W., have 
sent us a copy of a pamphlet describing the Wilson auto- 
matic and self-cleaning filter.—The New Explosives 
Company, Limited, of 75, Queen Victoria-street, E.C., 
have issued a pamphlet drawing attention to their new 
method of moulding and pressing gun-cotton, by which 
not only is a uniform density secured in the product, but 
charges of a size and weight hitherto unapproached can 
be prepared. With the new process, for example, the 
charge for 18-in. Whitehead torpedo can be obtained in 
a single solid piece in place of being built up out of over 
sixty separate blocks as hitherto.—The Parker Foundry 
Company, of the Brunswick Iron and Steel Works, Derby, 
who make a speciality of malleable iron and steel castin 
have issued an illustrated catalogue giving the prices of a 
large variety of engineers’ sundries cast from standard 
patterns. — A ‘fine catalogue of machine tools has 
ust been issued by Messrs. William Sellers and Co. 
Incorporated), of Philadelphia, U.S.A. Excellent 
illustrations and very complete descriptions are given of 
the different classes of machine tools manufactured b 
the firm, which include heavy boiler works plant as well 
as the oe milling, lathe, and planing machines, 
&c., intended for ordinary machine-shop use. In another 
section of the catalogue are to be found particulars of the 
various styles of steam and electric cranes erected by the 








firm in different parts of the States. 
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INDUSTRIAL NOTES. 

THE question of old age pensions may be said to 
have advanced a stage by the report of the Committee 
appointed to pace a the subject just laid on the 
table of the House of Commons. The question is one 
of great difficulty and complexity, about which 
opinions are as various and diverse as canbe. Ex- 
tremists there are on both sides—those who either see 
no difficulties or ignore them, and those who eontend 
that the difficulties are insurmountable. On _ the 
other hand, there is a mass of opinion favourable to 
the principle, but impressed with the fact that 
great obstacles exist, and which have to be cautiously 
and even delicately dealt with. The Committee re- 
cognise and concur in the expressed desire for some 
practicable scheme, especially to meet such cases as 
came before them, of poor and aged people whose 
conduct and whose whole career have been blameless, 
industrious, and deserving, and who, through no 
fault of their own, find themselves at the end of a 
long and meritorious life with nothing but the work- 
house or inadequate outdoor relief as the refuge for 
their declining years. Taking this view as the basis 
of their report, the Committee sought to devise a 
scheme of a workable kind, but they reject two 
proposed schemes, for reasons given, namely, one for 
universal pensions, irrespective of merit or thrift on 
the part of the recipient, and schemes which require 
contributions from the pensioners at an early age, or 
by deductions from wages as in Germany. The Com- 
mittee give reasons briefly for discarding all such 
proposals, one being that the scheme first mentioned 
was beyond the scope of their inquiry. The matter 
seems to have been considered from the point of view 
of adaptability to existing conditions, both as regards 
the Poor Law and the institutions of thrift in this 
country, such as friendly societies, trade unions, and 
other associative efforts. This standpoint has neces- 
sarily restricted the suggestions, but the merit is in 
their practicability. 

Having rejected certain schemes, the Committee pro- 
pose their own, the general purpose of which is that 
the applicant for a pension shall be a British subject, 
and of sixty-five years of age. That within twenty 
years of the application he has not been convicted of 
any offence punishable by penal servitude or imprison- 
ment without option of fine; and has not received 
poor relief, other than medical relief, during the twenty 
years prior to application for a pension—save under 
exceptional circumstances. That he has not an income 
of over 10s, per week; and, lastly, that he has en- 
deavoured to the best of his ability, by industry and 
the exercise of reasonable providence, to make pro- 
vision for himself and for those immediately dependent 
upon him. As regards the latter, the pension autho- 
rity is to take into consideration what the applicant 
has done by membership of a benefit society, or by 
some other mode of thrifty provision, during the pre- 
vious twenty years. The expression ‘‘ applicant” 
means either man or woman. he Committee divest 
themselves of all responsibility as regards the financial 
aspect of the question, as to which no reference was 
made to them. They then proceed to recommend the 
establishment of a pension authority in each union of 
the country, of not less than six or more than twelve 
persons, to be nominated by the Poor Law Guardians in 
the first instance, but after formation to be independent 
of the Guardians. The cost to be borne by the common 
fund of the union, with a contribution from the 
national exchequer not exceeding one-half of the total. 
The amount ‘of pension to be not less than 5s. nor 
more than 7s. per week, to be paid through the Post 
Office. The pension to be awarded for a period not less 
than three years, to be renewed at the end of that 
time, but subject to withdrawal if the circumstances 
should demand. In brief, thatis thescheme. It does 
not solve the whole question, but it proposes a system 
of outdoor pay better than any in vogue under the 
Poor Law system. 





The Jronworkers’ Journal for August reports meet- 
ings of the North of England and the Midland Wages 
Boards. As regards the former, the accountant’s 
certificate states that the net selling price was 
6/. Os. 6.25d., giving an advance of 3d. per ton on 
puddling and 2} per cent. advance on forge and mill 
wages from July 31. The ma at the Consett 
Light Plate Mills was again before the standing 
committee; but as they were not able to agree, the 
matter was referred to the referee, Sir David Dale. 
At the Newburn Works certain workers complained 
that they were working as much as 174 per cent. 
below some other rates quoted. The committee con- 
sidered the question, and awarded advances up to a 
given date, after which the rates were to be assimi- 
lated, and made subject to the fluctuations and con- 
ditions under the sliding scale. The Jarrow men 
complained of loss through waiting, the committee 
decited that they had failed to substantiate the claim. 
At the Midland Wages Board there was a complaint 
that the men were being unfairly dealt with by the 
marking of brands; the suspicion of this being the 
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case had been going on for nearly three years, but|use of the special terms used if the men so desired. 
the operatives could not make out a case. When | The explanations were to some extent satisfactory ; 
the matter came before the board, the employers | but the men’s representatives thought it best not to 








explained matters, and even offered to give up the | close the matter at this stage. 
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ELSWICK CRUISERS. 


(For Description, see Page 156.) 
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At the annual meeting of the Federation of Master |and in the speech of the president, is the successful 
Cotton Spinners, held in Manchester at the close of | way in which the millowners and the operatives now 
last week, the report of the past year’s working was | deal with all labour questions, inclusive of accidents 


adopted, the position and outlook }eing regarded as | occurring in the course of employment. 
resident spoke of the belief is that a Conciliation Board will now be formed 


generally satisfactory. The 


The general 


long years of depression, which for duration and | which will deal with all such questions, and avert 
eeverity were unparalleled in-its history. A year ago | strikes and lock-outs in the future. This is the end 


trade began to improve, and.that improvement had con- 
tinued and had been maintained. The outlook for the 
immediate future was satisfactory. He then referred 
to the amicable manner in which the wages question 
was dealt with this year, as in 1897, and expressed the 
opinion that the operatives never before realised how 
nearly identical were the interests of employers and 
employed, and he believed that in future they would 
work more harmoniously than ever. The amicable 
relations were mostly due to the Brooklands Agree- 
ment, and he hoped that the conciliation scheme now 
being drafted would bring about an equitable treaty 
of a permanent character. He then referred to the 
way in which the Compensation Act had been worked, 
the claims under which had been comparatively small. 
The premium rates quoted by the various companies 
were very large—too large to be undertaken—but by 
mutual arrangement the risks were small. 
the work of the Federation had been successful, al- 
though very arduous, and the joint committee of the 
two parties had worked together extremely well. ‘The 
Federation represents 18,000,000 spindles, and it is 
hoped that the whole of the employers will shortly be 


Altogether | 
| masons, bricklayers, plumbers, painters, and now also 


enrolled as members. The great feature in the report, 





aimed at. 





The building trades dispute may now be said to 
have been settled. In its later stages the plasterers 
have acted alone, and the other branches in combina- 
tion, the latter endeavouring to arrange a scheme of 
conciliation for dealing with labour disputes. At the 
conference held towards the end of last week, at the 
Salisbury Hotel, a general scheme for the establish- 
ment of a Board of Conciliation was adopted. At 
the next conference, in about a month’s time, the rules 
are to be submitted and ratified. The arrangement 
arrived at so far has had the effect of putting an end 
to the Yorkshire lock-out, this being one of the con- 
ditions of such an arrangement. The important fea- 
ture in connection with this scheme is that it affects 
the building trades generally throughout the country. 
The board will represent the carpenters and joiners, 


the plasterers. Probably the labourers will also be 
included—the . whole representing a vast body of 
organised and skilled labour. 

he dispute with the plasterers may also be said to 


have come to an end. At a corference held at the | 








Ae, 


Salisbury Hotel last week various points at issue were 
discussed, some questions being held over for another 
meeting. The question of rates of wages in Man- 
chester, and the differential rates at Rochdale, Ashton- 
under-Lyne, and Stalybridge, was referred to the 
Lancashire and Cheshire Federation, the secretary 
of the plasterers to visit the city of Manchester in 
reference thereto, and report thereon. Practically, 
therefore, the dispute is at an end. It is to be hoped 
that the princi ke of conciliation will now govern all 
branches of the building trades, and thus avert strikes 
and lock-outs which have in the past been so frequent, 
and on a large scale. Every step in this direction in- 
creases the force of the movement. It is more difficult 
to start conciliation than it is to continue it when once 
started. The strides in this direction recently have 
been great and important. 





The condition of the engineering trades throughout 
Lancashire continues to be good, all the leading de- 
partments being — employed. Machine tool- 
makers are exceptionally busy, a large export trade 
being done, particularly to China. Locomotive 
builders are exceedingly pressed with orders, and so 
also are boilermakers and makers of electrical cranes. 
Ironfounders, smiths, and machinists — are 
also busy. In some cases it is reported that orders 
are not coming forward so freely, but this probably is 
due to the advance in prices, some customers holding 
back in the hope of some abatement. But there does 
not at present appear to be any chance of this. For 
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this reason some makers of tools are content to keep 
up a stock rather than diminish the output, as cus- 
tomers can only wait a certain time or buy elsewhere. 
In the iron trade there is little change. ‘The advance 
in the price of pig iron has, perhaps, tended to check 
buying, but makers are well sold and prices are firm. 
The demand for finished iron is larger than for many 
years past, and the indications are that it will be 
maintained for some time. The steel trade is excep- 
tionally brisk, and nut and bolt makers are very busy 
at advanced prices. Altogether the position is favour- 
able and the outlook is good. 





The wages question in mid-Lancashire looks rather 
threatening, as notices have been tendered to cease 
work unless an advance of 1s. per week is conceded. 
But the chances are that a settlement will be arrived 
at, as the employers agreed to give that advance if 
trade continued good in July. The question has been 
on hand ever since January, and it is not very likely 
that at the last moment a stoppage will be risked, ex- 
cept for very good reasons. At a recent meeting the 
employers stated that trade did not warrant the ad- 
vance, but things have not gone worse since then. 

In the Wolverhampton district the demand for iron 
and steel is far in excess of the supply, pig iron being 
very scarce, the hot weather having decreased the 
output. » Quotations are very firm all round, but the 
Ironmasters’ Association has not given any sign of a 
further advance. Steel manufacturers report heavy 
bookings and large inquiries for future supplies. 
Indeed there seems to be no abatement in the 
demand for material of nearly all kinds and quali- 
ties. The local trades, users of iron and steel, 
such as the engineers, ironfounders, boiler makers, 
smiths, bridge and girder constructors, tank makers, 
and the workers at the railway sheds, are all ver 
busy. Itis the same for the most part in the hard- 
ware trades, both light and heavy. There is scarcely 
an industry that can rightfully complain of slackness, 
though some are less busy than others. The heat has 
been so great that at the mills and forges, as well as 
at the furnaces, the men have had to give in fora 
spell for health’s sake. The advance in the men’s 
wages will doubtless affect the rates of bar iron of the 
best qualities, probably this week. 





In the Birmingham district the iron and steel trades 
are exceedingly busy. Certain specialities of bar iron 
have been in great request for Government purposes, 
some = realising exceedingly heavy prices per 
ton. Unmarked bars continue in good request at the 
advanced rates, even on the basis of no discounts. 
Pig-iron makers are said to have sold in advance the 
entire output for the current quarter. Engineers, 
ironfounders, smiths, boiler makers, &c., continue to 
be well employed, and so are most of the other iron, 
steel, and metal-using industries. There is scarcely 
an industry that can complain of slackness, though in 
a few cases they may complain of comparative dulness 
in view of the great activity in certain branches. 
There is peace in all the chief centres of industry 
throughout these districts. 





The miners of South Wales commence the current 
month with an advance of 1} per cent., making the 
total equal to 25 per cent. above the standard of 1879. 
This advanee is given under the old sliding scale. 





While old-age pensions are being suggested at 65 
years of age, it appears that labourers and gardeners 
in the Royal parks are being discharged at 60 years 
of age. How are they to live to 65 to get the pension? 
As a matter of fact workmen at the age of 60 find 
more and more difficulty in finding employment, 
especially if they have neen in one be or a long 
time. Even with the roving class when age is appa- 
rent, the men find a difficulty. Strength and endur- 
ance are pitted against age and experience, often to 
the latter’s disadvantage. 





One of the saddest things in connection with labour 
disputes is the increasing violence, especially in 
America, Australia, and other new countries where 
labour has an equal voice in all matters pertaining to 
legislation. The rioting and outrages at Cleveland, 
Ohio, U.S., are sad from every point of view. The 
wrecking of cars by dynamite and the maiming of 
innocent people who happened to be in them is a 
mode of argument not to tolerated. In all such 
conflicts the innocent suffer, and in case of death the 
crime is murder. If the mob is faced with Gatling 
guns the fault lies with the rioters, not with the 
authorities. The mob was furious with the conductor 
who shot a boy, but what of the miscreant who blew 
up a car, injuring fourteen persons, four of them 
most seriously? The labourers’ strike at Leicester was 
bad enough, and might have ended disastrously, a bad 
example enough in the old country. Violence cannot 


be defended on any ground, and, as a rule, it ends 
badly for the men. 


In England we are learning, 


slowly it may be, but surely, that amicable settle- 
ments are the best for all parties in labour disputes. 





The labour war io Denmark is not yet settled ; the 
men are showing great persistency in standing out. 
The English trades are sending some assistance, but it 
is not much for the number of men requiring assistance. 
But the Danish men are peaceful in their attitude, 
action, and language. 


reported. 





ELSWICK CRUISERS.* 
By Mr. Paiie Watts, Member of Council. 

I puRPOSE in this paper giving some particulars of 
Elswick cruisers built during the last ten years. 

In the Esmeralda, Figs. 1 and 2, e 156, built in 
1882-3, from designs by Mr. George Rendel, considerable 
advance was unquestionably made towards what may. 
called the modern protected cruiser. The features which 
it was sought especially to develop in the design of this 
vessel were, first, great speed and manceuvring power ; 


So far no riotous scenes are | 


be | vessels built by my firm during the 


ticulars, armament, pon, &c., of a number of 
typical cruisers completed at Elswick during the past 
ten years, including those of the Piemonte, which were 
also given in my paper to this Institution at the spring 
meetings in 1889* ; tke illustrations show some of these 
vessels in outline, and particularly the disposition of 
| armament, armour, &c. 
| The vessels given in Table II. have protective decks 
and no side armour; thosein Table III. have side armour. 
The Piemonte and Yoshino (Figs. 3, 4, and 5) have each 
a poopand forecastle. The other two vessels in Table II., 
which are upwards of 4500 tons displacement, and the 
three vessels in Table III., which are upwards of 7000 
tons displacement, are all flush-deck ships. The Piemonte 
had only a single bottom, as had also the 25 de Mayo and 
the 9 de Julio, but the Yoshino and all other cruisers 
since built at Elswick, some five-and-twenty in all, have 
been provided with inner bottoms. 

Machinery, Speed, &c.—The vessels given in Table I. 
were provided with horizontal engines; but all the 
t ten years, 
including those shown on Tables II. and IIT., have had 
vertical engines wholly below the water line. I believe 
the Piemonte, laid down in 1887, was the first cruiser 












































TABLE I. 
“ ” **Naniwa” and “ ” “Chih Yuan” and 
— ee “ Takachiho.” tate) “Obing Yuan.” 
’ (Japanese. ) “ (Chinese.) 
Year of launch ae | 1883. 1885. 1885. 1886. 
Length between erpendiculars| 270 ft. 300 ft. 250 ft. 250 ft. 
Breadth, mould igaes, 42 ,, 46 ,, 37 ,, 88 ,, 
Draught, mean = | 18 ft. 6 in. 18 ft. 6 in. 14 ft. 6 in. 15... 
Displacement, in tons .. . 2950 8727 2050 
Indicated horse-power— | 
With forced draught. . | ae je 7179 6850 
With open stokeholds 6083 7120 6012 
Speed, in knots— 
With forced draught .. is ™ 19.66 18.5 
With open stokeho'ds.. ... _ 18.3 18.77 17.68 | 
Armament .. a es .. Two 10-in. B.L.R. guns ;/Two 10-in. B.L. guns;|Six 6-in. B.L. guns;Three 8-in. B.L. guns; 
| six 6-in. B.L.R. guns ;| six 6-in. B.L. guns; two} nine 6-pdr. Hotchkiss ;| two 6-in. B.L. guns; 
two 6-pdr. R.F. guns;) 6-pdr. R.F. guns; ter| six Gatlings; fourtor-| eight 6-pdr. Hotchkiss; 
five 37-mm. Hotchkiss;| 1-in. Nordenfelt ; four} pedo tubes two 3-pdr. Hotchkiss ; 
two Gardners Gatlings; four torpedo eight 1-pdr. Hotchkiss ; 
tubes six Gatlings ; four tor- 
pedo tubes 
Protective deck— 
Thickness on slopes .. me 1 in. 3 in. 2 in. 4 in. 
Thickness, horizontal parts .. oo S = 
Conning tower .. ge ‘ 1, 25, 2,, 35 
Coal supply, normal .. 400 tons 350 tons 160 tons 200 tons 
- bunkers full *” » 480 ,, 52) ., 
TABLE II, 
| | 
} ** Piemonte.” ** Yoshino.” | ** Blanco Encalada,” | ** Buenos Aires. 
— | (Italian.) (Japanese.) (Chilian.) (Argent ne.) 
Year of launch 7 1888. 1892. 1893. 1£95. 
Length between perpendiculars| 800 ft. 360 ft. 370 ft. . 
Breadth, moulded aa sal 38 ,, 46 ft. 6 in. 45 ft. 9 in. 46 ft. 6 in. 
Draught, mean= .. 16 ,, 17 ft. 1B oo 5 os es | 
Displacement, in tons 2500 4180 4568 4788 
Indicated horse-power— 
With forced draught 12 786 15,750 14,500 
With open stokeholds 7,050 10,320 9,500 13,292 
Speed in knots— | 
With forced draught aed 22.3 23.0 22.8 
With open stokeholds E 20.41 : 21.6 21.7 23 20 
Armament .. < a .. Six 6 in. Q.-F. guns ; six|Four 6-in. Q.-F. guns;/Two 8-in. Q.-F. guns;Two 8-in. Q.-F. guns; 


eight 
6-pdr. Hotchkiss; six 
1-pdr. Hotchkiss ; four 
10-mm. Maxim ; three 


| 4.7-in. Q.-F. guns; ten 
| 





guns; twenty-two 3- 
pounder Q.-F. guns ; 
five torpedo tubes 


‘| ten 6-in. Q.-F. guns; Four 6-in. Q.-F. guns ; 
twelve 3-pdr. Q.-F.| Six 4.-7-in. Q.-F. guns; 
guns; ten 1-pdr. Q.-F.| Sixteen 3-pdr. Q.-F. 
guns; two Gatlings; guns; six 1-pdr. Q.-F. 


4.7-in. Q.-F 





dais torpedo tubes five torpedo tubes | guns; fivetorpedo tubes 
Protective deck— | 
Thickness on slopes .. es 3 in. 4} in. and 34 in. 4 in. and 3 in. | 8 in. 
+ se ag horizontal ports | : ~ it in. 1} in. | | an 
onning tower .. es Bs | 6 
Coal supply, normal .. 3 ‘| 200 tons 350 tons 350 tons 350 tons 
bunkers full A | 400 , 1000 ,, » ” 





second, exceptional power of attack; third, protection 
other than by side armour. ; 

rd Armstrong advocated this class of vessel in the 
early days of protected cruisers almost to the exclusion 
of armourclads, and, before the introduction of high ex- 
plosives, there can be no doubt that such vessels were 
very much more on an equality with armourclads, as 
fighting ships, than they have been since. _ 

Particulars of the Esmeralda are given in Table I. 
She was 270 ft. long, of 2950 tons displacement. Her 
engines were of 6083 horse-power, and she attained a 
speed of 18.3 knots. Her armament consisted of two 
10-in. guns, six 6-in. guns, and a number of smaller guns. 
Her machinery, magazines, &c., were i below the 
water line, and were protected by an arched deck of 1-in. 
armour from stem to stern, 

After the Esmeralda the Giovanni Bausan was built, 
practically from the same designs, and later the Naniwa 
Kan, Dogali, Chih Yuan, and Ching Yuan were also built 
by my firm from designs by my predecessor, Sir William 
ite. The Dogali was of 2050 tons displacement, some 
950 tons less than the Esmeralda, but she steamed at 
19.6 knots speed. Her armament consisted of six 6-in. 
guns and a number of smaller guns, and her armour deck, 
which extended from stem to stern, consisted of acentral 
flat portion 1 in. thick, and sloping sides 2 in. thick. 

In Tables II. and III. are given the dimensions, par- 








* Paper read before the Institution of Naval “Architects. 





| built with vertical engines wholly below the water line. 
|The advantages of vertical engines had for some time 
been fully. recognised. They could be more conveniently 
| balanced, and brought less strain on the ship’s structure, 
were considerably lighter than horizontal engines, were 
subject to less wear and tear, and wear did not throw 
them out of truth to the same extent as in horizontal 
engines ; with twin-screw engines they could also be got 
into much less space, especially in a fore and aft direction, 
and all the working parts were much more accessible. 
But difficulty had been found in getting them below the 
water line, and, where adopted in protected cruisers, 
great weights of armour had to be expended in protecting 
the tops of the cylinders, which extended some feet above 
the water line. 

In the Piemonte my first intention was to have two or 
more sets of vertical engines upon gach shaft, arranged in 
such a way that one set only could be used for economical 
‘steaming. But this arrangement involved some addi- 
| tional weight; and, finally, I found it possible to accept 
a single set of vertical engines of 27 in. stroke upon each 
|shaft. Each set of engines had four cylinders, the low- 

pressure cylinders being divided into two, each expanding 
into its own condenser. This enabled well-balanced 
smooth-running to be provided, which have proved satis- 
factory in every respect. The — of these en- 
gines were given in my paper of 1889. 


* See ENGINEERING, vol. xlvii., page 508. 
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All the vessels given in Table II. and in Table III. 
have been im by Messrs. Humphrys, Tennant, and 
Co. They all have boilers of the ordinary cylindrical type, 
having a working pressure of 155 1b. per square inch, ex- 
cepting the O’Higgins, which has been fitted with Belle- 
ville boilers. The boiler tubes in these veesels have been 
fitted with Messrs. Humphrys’ patent tube connections. 

In the Piemonte, as I have already stated, a stroke of 
2ft.3in. was adopted, and 7050 indicated horse-power 
were realised on the trial with open stokeholds, and 12,780 
indicated horse-power with forced draught. The number 





horse-power, with about 145 revolutions, and a piston 
speed of about 940 ft. ag minute, and with less than 
14 in. air pressure in the stokeholds the engines deve- 
loped upwards of 20,000 indicated horse-power, with 
about 160 revolutions and a piston speed of about 1040 ft. 
per minute. 

It may be remarked that with this quick-running 
machinery low powers may be developed more economic- 
ally than in slower running machinery, as they are deve- 
loped in smaller engines. In this respect increased 
piston speeds and revolutions for full powers appear pre- 


—* YO SHINO” — 


our agent, he had unwisely argued that our: undertaking 
to give the additional half-knot ‘could make no ible 
difference to us. These two vessels, at‘ their official trials, 
exceeded slightly their contract speed... The s given 
for the vessels in Table II. are the means obtained over a 
number of hours.~ Natural draught and open stokehold 
speeds have usually been taken over six hours, and forced 
draught speeds have usually been taken over three or four 
hours. urves of s corresponding .to revolutions 
have been constructed from data obtained by running the 





vessels over the Admiralty measured mile at the mouth 
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of revolutions corresponding to these powers were re- 
spectively 160 and 185, and the corresponding piston 
speeds 720 ft. and 832 ft. per minute respectively. In 
the 25 de Mayo, 9 de Julio, and Blanco Encalada s igs. 6 
and 7, page 155), the low-pressure cylinders were each 66 in. 
in diameter, and the stroke 2 ft.6in. Inthe Yoshino and 
Tak the stroke was 2 ft. 9 in., and in the Buenos 
Aires the stroke was 3 ft., while in each of the vessels 
given in Table IIT,, the Esmeralda, and O’ Higgins (Fi 

8 and 9) Asama and Tokiwa (Figs. 10 and 11) the stroke 
was 3 ft. 3in. In all of these vessels and others, at full 
Speed with open stokeholds, the number of revolutions 
varied from 155 to 185 per minute. In the Tokiwa, with 
Open stokeholds, the engines developed about 15,000 
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SECTION 


ferable to the increased boiler pressures which have been 
adopted in many recent vessels, 

ith reference to the s of these vessels, our rule 
at Elswick has been to aim at giving half-a-knot more 
speed than we have undertaken by contract, and with one 
exception we have succeeded in doing this; the one 
exception being the case of two cruisers recently built for 
a distant country, in completing the contract for which 
our t exceeded his instructions, and undertook to 
give the half-knot which we had in reserve. There were 
no penalties in the case, the purchasers only reservi 
the right of refusing the vessel in case a certain s > 
considerably below the contract speed, should not be ob- 
tained ; and as this minimum speed was not changed by 











0° 


x 
Ci 
“<I 

Rel 90 


of the Tyne, and these curves have been used in determin- 
ing the s over the four or six hours’ run from the 
mean number of revolutions of the engines during these 
runs. Four consecutive runs with and against the tide 
have been made over the measured mile under the rules 
which hold for the British Navy. The Commissions re- 
ceiving the ships have taken the times of the runs and 
the revolutions of the engines. The timesand revolutions 
on the runs have also been taken by my staff, the latter 
electrically against a time scale on a continuous sheet of 
—_ passing over a cylinder. 

n_ vessels of from 3000 to 5000 tons displacement, a 
speed of about 214 knots has been obtained with open 
stokeholds, and a knot or so more with forced draught. 
The 25 de Mayo, of 3100 tons displacement, obtained 214 
knots with open stokeholds, and 22.6 with forced draught. 
The 9de Julio, of 3500 tons displacement, obtained 214 
knots with open stokeholds, and 224 with forced — 
The Yoshino, of 4180 tons displacement, obtained 21.6 
knots with open stokeholds, and 23 knots with forced 
draught. The Blanco Encalada, of 4560 tons displace- 
ment, obtained 21.7 knots with open stokeholds, and 
22.8 knots with forced draught. Exceptionally high 
— was provided in the Buenos Aires, of 4800 tons dis- 
P acement; she steamed 23.2 knots with open stokeholds, 

ut no official trial with forced draught was made. 

The Piemonte, and some other vessels, of less than 
3000 tons oer been provided pee em 
lower than 214knots. The Piemonte herself, of tons 
displacement, attained a speed of 20.6 knots with open 
stokeholds, and 22.4 knots with forced draught. 

Of the first-class cruisers given in Table III., the 
Esmeralda, of 7000 tons displacement, attained a speed 
of 23 knots with open stokeholds; the O’Higgi of 
8500 tons iY i attained a speed of 214 knots 
with open stokeholds ; and the Tokiwa, of 9700 tons dis- 
penne attained a speed of 20.9 knots with open stoke- 

olds, and 23.1 knots with forced draught. 

With reference to the manceuvring power of these 
vessels, the resistance to turning been reduced as 
much as possible, chiefly by the removal of the after 
deadwood, and in some cases of ships even exceptionally 
long and of deep draught, remarkable results have been 
obtained. In Table IV. the diameter of the circles 
turned in by several of the vessels given in Tables ITI. 
and III. are recorded, ther with the length of the 
ship over all, ratio of the diameter of the circle turned in 
to the length of the ship, and_ time required to turn 
through 180 deg. at full speed. Each of these vessels can 
turn in about 33 lengths, and reverse their course in about 
two minutes, 

We have received many reports on the steaming per- 
formances of our ships during the past ten years, and 
without any exception they have been of a most en- 
co ing and satisfactory nature. In some cases s 
exceeding those attained on trial have been reached, and 
long distances involving many days’ steaming have been 
pony: eas traversed at full speed. One naturally looks 
to the stress of war for bringing to light defects in war- 
ships, but although we have learnt a great deal from 
recent wars, the steaming performances of the ships have 
always been most highly spoken of. Admiral Ito, who 
commanded during the recent war between Japan and 
China, wrote us: “In no less a degree do I recognise the 





important part played by the ships which were built 
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in your yard, and I cannot here miss the opportunity |armaments of the 25 de Mayo, Blanco Encalada, and 
i ; Buenos Aires include two 8-in. guns. The Blanco En- 
my high sense of admiration for the behaviour of these | calada carries also ten6-in. guns, and the Buenos Aires 
magnificent cruisers. Throughout this war they have | four6-in. guns and six 4.7 guns. All of these vessels carry 
never failed to fulfil our strictest expectations, and they | alsoa large number of smaller 
have been of immense service to us in excouting the | 

1th | 
reference to Yoshino, Admiral Tsuboi, whose flag she 
bore during the war, has since unfortunately died, but 
Admiral Dewa, who was Chief Staff Officer of the Flying 
Squadron during the war, states that being “‘ the fastest 


of expressing to you and to my friends at Elswic 


manifold duties of a modern naval operation.” 


= each case carried on o 


| selves. 
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guns, and all carry five 
above-water torpedo tubes excepting the Piemonte, which 
carries only three. The whole of the main armament is 
yen decks, the gunners being 
protected only by strong shields carried on the guns them- 


Passing to Table III., the armaments of the vessels 


Ten 6-pounder quick-firing guns. 

Four machine guns. 

Two under-water broadside torpedo tubes. 
One above-water torpedo tube. 


The Asama and Tokiwa, of 9700 tons displacement, 
carry : 


Four 8-in. quick-firing guns. 
Fourteen 6-in. quick-firing guns. 
Twelve 12-pounder quick-firing guns. 
Seven 24-pounder 
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vessel in the fleet, and being armed with quick-firing guns 
and smokeless powder, she was taxed to the uttermost 
throughout the whole war, and performed numerous lon 
distance runs extending over many days at speeds o 
21 knots and upwards, and the machinery never failed 
or gave trouble or anxiety on any occasion.” 
Armaments.—The Piemonte was the first ship provided 
with quick-firing guns, and with her powerful main arma- 
ment of six 6-in. guns and six 4.7-in. guns her power of 
attack was at the time ter than that by any 
other cruiser afloat, and many other vessels of twice her 
size. The Yoshino, 9 de Julio, and several other v 
were provided with similar armaments, while the main 





here shown are still heavier. The Esmeralda, of 7000 | 
tons displacement, carries : 

Two 8-in. quick-firing guns. 

Sixteen 6-in. quick-firing guns. 

Eight 12-pounder quick-firing guns. 

Ten 6-pounder quick-firing guns. 

Four Maxims and three above-water torpedo tubes. 

The O’Higgins, of 8500 tons displacement, carries : 

Four 8-in. quick-firing guns. 

Ten 6-in. quick-firing guns. 

Four 4.7-in. quick-firing guns. 

Ten 12-pounder quick-firing guns. 








Four under-water broadside torpedo tubes. 
One above-water armoured torpedo tube. 


The whole of the guns of the Esmeralda (Figs. 1 and 2) 
are carried on the upper deck, except two 6-in. guns 
carried upon a spar pi forwards, and two 6-in. guns 
carried upon a spar deck aft, and four 12-pounders, 
two forward and two aft on the main deck. The arrange- 
ment is such that one 8-in. gun can fire all round the bow 
from 45 deg. abaft the beam on one side to 45 deg. abaft the 
beam on the other side ; and the other 8-in. gun can fire 
all round the stern from 45 deg. before the beam on one 
side to 45deg. before the beam on the other side. All the 
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TABLE III. and depth moulded, 29 ft. 64 in. The ines and boilers 
have been built by Messrs. The North astern Marine 
“‘ Esmeralda.” “ O'Higgins.” “* Asama” and “ Tokiwa.” panne Compan; > Limited, of Wallsend-on-Tyne, 
roe, (Chilian.) (Chilian.) (Japanése.) the sizes of the cylinders being 26 in., 44 in., and 72 in. 
in diameter by in. stroke, supplied with steam by 
a r | three age boilers working at 180 lb. pressure. The 
Year of launch 1896. | 1897. 1898. er which was most successful, was effected by means 
Length between perpendiculars 436 ft. on gamers 408 ft. caslea rence toa 
eee baa =aa\ te 06 ote ou tt din Messrs. Sir W. G. Armstrong, Whitworth, and Co. 
D . m oe ee oe oe 9? ” . eo . . > le 
Dis acementintons =... 7000 | 8,500, 9,700 took the s.s. Luciline on her trial trip on the 20th ult, 
Indicated horse-power with forced draught .. 7 | . 20,550 This vessel is a steamer built for Messrs. Lane and 
tiem a uo Ws | Macandrew, of Landon, under the supervision of Moar 
plies |. openstokeholds 23.03 21.48 20.87 Flannery, Baggallay, and Johnson, of London and Liver- 
Armament .. . owe) we) we) {Two 8-in, Q.-F. guns; six-|Four 8-in. Q.-F. guns; ten|Four 8-in. Q.-F. guns; four- 1. Her dimensions are as follow: » 330 ft.; 
teen6-in. Q.-F. guns; eight] 6-in. Q.-F. guns; four| teen 6-in. Q.-F. guns;| beam 45 ft.; and depth, 294 ft. moulded. The engines 
12-pdr. Q.-F. guns; ten! 4.7-in. Q.-F. guns; ten| twelve 12-pdr. Q.-F. guns; | have been built by the W. d Slipway and Engineer- 
Seer ee thtee tarede| Ocue Quik’ games’ tear! Aue tetiede abes” (onc | 28 Company, Limited, and have cylinders 24 in., 40 in., 
tubes (above water). machine guns ; three tor. forward, armoured, and soe cupipiial ws Shaner Beara ge cingio-endhd badhene, 
Seed). aa ee having a working pressure of 1601b, A speed of 11 knots 
Protective deck— ; : was attained. 
Thickness on slopes... ro lj in. to 2 in. at ends ae to 3 in. at ends 2in. —— 
Thickness on horizontal parts 1} in. to bong at ends lf in. — at ends - ue On Friday, July 21, the steamer Saxon Prince left 
i ee . ee n, n. ” ¢ ays ) 
Pric—a.g tts the shipbuilding yard of Messrs. Short Brothers for her 
Belt (length) 328 ft. 260 ft. 414 ft. trial trip, which proved in every way satisfactory. A 
» (width) 7 ss 7» a series of runs was made over the measured mile and a 
»». (thickness) = Tiagoree Tin. ahi 3} in. mean speed of 13 knots wasattained. The vessel has been 
Gitadel length) *. ha r 260 ft. constructed of steel for the Prince Line, Limited, of New- 
| (thickness) 6 in. castle-on-Tyne. ‘ Her dimensions are: Length, 352 ft, ; 
Barbettes.. re 6,, breadth, 45 ft., and moulded depth, 27 in. 9 in., with a 
Casemates.. .. és Gin. 6 ,, large deadweight and carrying capacity, special attention 
Coil supply, normal 550 tons 550 tons 600 tons having been given to the arrangement of the upper and 
»  benkes a sn ait — main decks to enable a number of cattle to be 
: snd Sous, Limiter, Hartiopeol, having eylinders, 24 fn. 
im: » Hartle C e9 
Taste 1V.—Turning Circles. series of experiments, it appeared to us very desirable 39 in., pon 66 8s in Fey ag bic 2 ot ‘in, _ 
= 7 — —- —_—_ Lrgoegy a pa xa at 
L. | D. ‘ Time ti east a e water line, an e ie Mayo, which was 
Vessel. Length of Diameter — aig then building asa stock cruiser, was pee as tocarry|, On the 24th ult. Messrs. Ropner, and Son launched 
Under- | ce c’ through | belt of side armour extending from the lower ed e of from their ya Yard a steel’ screw steamer, the 
Water Body.) Circle. | 180 Deg. | the sloping deck armour to 3 ft. above the water-line, | Riverton, 325 ft. long. The machinery of the boat will 
th. | min. see. | Her purchasers, however, elected to have her completed | be supplied by Messrs. Blair and Co., Limited. 
Les 308 ie, |B RR ee ee ee ha 
Blanco... t 5 n the cruisers given in Ta’ . side armour has : : 
Ministro Zenteno 355 11450 3.28 1 50 | been provided. The Esmeralda has a 6-in. belt extend- PP nic Naty neice Aaa ond Serdad Dedede +S, 
O'Higgins .. 446 1540 | 3.45 2 6 | ing over three-quarters of her length og 7 ft. wide, | dlesbrough, a handsomely-modelled twin-screw vt and 
Asams ass me. | oe 2 6 | the O'Higgins has a belt over two-thirds of her length| passenger steamer built for Messrs. Elder, Dempster 
7 ft. wide and 7 in. thick, and the Asama and Tokiwa| and Co,, of Liverpool. Her principal dimensions are : 











6-in. guns are placed on the broadside, but four of them, 
including the two on the spar-deck forward, can fire 
directly ahead and 5 deg. across the bow, and four of 
them, including the two on the spar-deck aft, can fire 
directly astern and 5 deg, across the stern. The gunners 
are protected only by gun-shields carried by the guns 
themselves. 

In the O’ Higgins (Figs. 8 and 9) the four 8-in. guns, and 
four of the 6-in. guns, are carried on the upper deck in 
gun-houses, which completely protect the gunners and 
the gun mounts, and the remaining six of the 6-in. guns 
are carried on the main deck in casemates. The gun- 
houses and casemates of the 6-in. guns have 6-in. fronts 
and 5-in. backs, and the gun-houses of the 8-in. guns have 
7-in. fronts and 5-in. backs. Two of the 8-in. guns are 
placed on the middle line, one forward and one aft, with 
arcs of training as in the Esmeralda, the other two are 
placed on the broadside, with arcs of training from right 
ahead to some 50 deg. abaft the beam. The two after- 
most 6-in. guns in gun-houses have similar arcs of train- 
ing, i.e, from right astern to 60 deg. before the beam. 
Of the 6-in. guns in casemates on the main deck two can 
fire directly ahead and two can fire directly astern. Two 
of the 4.7-in. guns are mounted on a spar-deck forward, 
the other two are similarly mounted aft. There are thus: 
Three 8-in. guns, two 6-in. guns, and two 4.7-in. guns, 
besides a number of smaller guns, which can fire directly 
ahead ; and one 8-in. gun, four 6-in. guns, and two 4.7-in. 
guns, besides a number of smaller guns which can fire 
directly astern ; and three 8-in. guns, six 6-in, guns, and 
two 4.7-in. guns, with a number of smaller guns, can fire 
on either broadside. 

In the Asama and Tokiwa (Figs. 10 and 11), two 8-in. 
guns are twin-mounted on the middle line forward in a 
strong gun-house of 6-in. armour, with an arc of training 
around the bow of from 40 deg. abaft the beam on one 
side to the same angle abaft the beam on the other side, 
and the other two 8-in. guns are similarly mounted aft. 
Four of the 6-in. guns are mounted on the upper deck in 
6-in. armoured casemates, six are mounted on the main 
deck, also in 6-in. armoured casemates, and the remaining 
four are mounted on the upper deck in the open, the 
gunners being only protected by the gun-shields. Four 
of the 6-in. guns can fire directly ahead, and four 
directly astern, and two 8-in, guns in pairs and four 6-in. 
guns can fire directly astern, and the four 8-in. guns in 

irs and seven 6-in. guns can fire on each broadside, 

sides which there are six 12-pounders and two 2h- 
pounders able to fire directly ahead, and similar guns 
able to fire direct] astern, and six 12-pounders and two 
24-pounders capable of firing on either broadside. 

Protection.—The thicknesses of the armoured decks in 
the vessels given in Table II, vary from 1 in. to 12 in. on 
the horizontal portions, and from 3 in. to 44 in. on the 
sloping portions. In a fully ee condition the hori- 
zontal parts of the decks would he from 1 ft. to 18in. 
above the water line, and the sloping portions would ex- 
tend to from 3 ft. to 4 ft. below the water line. An out- 
line section of the Yoshino is shown in Fig. 5, in which 
patent fuel is shown stowed to;a-height of 4ft. above the 
water line in the upper side bunkers. Most of the vessels 
in this class have been provided with 6-in. conning 
towers, 

On the introduction of high explosives, and after a 





have belts over their entire length 7 ft. wide and’7 in. 
thick, but tapered to 5in; at the extremities. Each of 
these vessels is also provided with a strong protective 
deck from stem to stern. 





Nortre.—Many of the vessels mentioned in Colonel 

atts’ r have already been illustrated in ENGINEER- 
ING, and the following are the pages on which they will 
be found: The Piemonte, page 622, vol. xlviii.; Neuvo 
de Julio, page 224, vol. lv., Blanco Encalada, page 78, 
vol. lviii.; Buenos Aires, page 568, vol. Ix., and page 707, 
vol, lxi.; O’ Higgins, page 664, vol. lxv.; and the Asama, 
page 282, vol. Ixvii.— Ep. E.] 


LAUNCHES AND TRIAL TRIPS. 

THE steam yacht Golden Eagle, 445 tons, the property 
of Sir Samuel Scott, Bart., designed by Messrs. G. L. 
Watson and Co., and built by Messrs. Ramage and 
Ferguson, Limited, Leith, went on her trials in the Firth 
of Forth on Saturday, the 15th ult., when a mean speed 
of 134 knots was obtained on a run from Inchkeith to the 
May Island. 


On Thursday, the 20th ult., the official trial took place 
of the Sazanami, the fourth Japanese a pg de- 
stroyer constructed by Messrs. Yarrow and Co., and as 
this trial is somewhat exceptional as regards the high 
speed, combined with the low air pressure, we give parti- 
culars of it below. The vessel, we may state, was 
launched on Saturday, the 8th ult. carried, 35 
tons; duration of trial, three hours; coal burnt during 
the three hours’ trial, 154 tons. The following figures 
were obtained on the measured mile : 






































| Mean ean 
: Second | 
Hour.| Air. | Revolu-| Time. | Speed. | Mean. | on 
tions. ” Mean. | wiles. 
— | —_— 
in. | min sec knots 
11.24 | 0.82 , 381.4 28 29.268 
| | 30.850 
1134| 1.06 | 389.2 1 61 82.432 30.910 
| 30.970 
11.43; 1.10 | 390.5 22 29.508 81.119 
| 31.268 31.183 
11.58 | 1.25 | 390.6 1 49 33.027 81.298 
31.328 
12.2 | 1.20| 3953 | 2 14] 29.699 31.405 
| 31.481 
1%.1L) 1.18 | 390.5 1 48 33.333 
Means) 14 | 389.6 





The boiler pressure was 230 lb. per square inch, and the 
vacuum average 247 in. of mercury. Mean revolutions 
for the three hours was 392.09, equivalent to a mean speed 
during this time of 31.382 knots, and the mean air pres- 
sure was 1 in. : 


The s.s. Newton Hall was launched on the 20th ult. by 
Messrs. Joseph L. Thompson and Sons, Limited, of the 
North Sands Shipbuilding Yard, Sunderland, and 
been built to the order of Messrs. C. G. Dunn and Co., 
of Liverpool. The principal dimensions of the vessel are : 
Length over all, 379 ft. 6 in.; breadth extreme, 49 ft. 6 in.; 





has | about to 





382 ft. by 46 in. by 25 ft. moulded. Accommodation will 
be provided for 108 first-class and 50 second-class 
sengers. Twin-screw triple-expansion engines will be 
fitted by Messrs. The Wallsend Slipway and Engineering 
Company, Limited, Newcastle-on-Tyne, having cylinders 
214 in., 34 in., and 59 in. in diameter. The —_ and engines 
have been built under the supervision of Mr. G. H. 
Butterworth, resident inspector. On leaving the ways 
she was christened Elfleda by Mrs. Waynman Dixon. 





The s.s. Elba, 1080 tons, pamcrm | launched by Messrs. 
Ramage and Ferguson, Limited, Leith, for Messrs. 
James Currie and Co., also of Leith, went on her trial 
trip on the Firth of Forth on the 24th ult. The engines 
worked perfectly, and a speed of ten knots was obtained 
on the measured mile, 





There was launched on the 25th ult., from the yard of 
Messrs. S. McKnight and Co., Limited, Ayr, a fine steel 
screw steamer of the following dimensions—145 ft, by 
24 ft. by 11 it. 3in., constructed for Liverpool owners. 
The vessel, on leaving the — was gracefully christened 
Blanche by the daughter of the owner. 





Recently Messrs. Irvine’s Shipbuilding and Dry Docks 
Company, Limited, launched from their shipyard a finely 
modelled steel screw steamer built to the order of Messrs. 
Robert Irvine and Co., Tower Chambers, West Hartle- 
pool. She is of the following dimensions: Length, 
352 ft.; breadth, 48 ft.; depth, 27 ft. 9 in.; and is of the 
single-deck type with poop, bridge, and forecastle, cap- 
able of carrying 6000 tons ne t on a light draught 
with Lloyd’s summer freeboard. Engines of the triple- 
expansion type are being supplied by Messrs. Thomas 
Richardson and Sons, Limited, Hartlepool, with cylin- 
ders 24 in., 39 in., and 64 in. in diameter by <5 in. stroke, 
and two single-ended boilers constructed to work at a 
pressure of 1801b. As the vessel left the ways the christen- 
ing ceremony was performed fg Be oe Irvine, of Ragworth 
Hall, who named the vessel Robert Irvine, in compli- 
ment to the founder of the firm of Robert Irvine and Co., 
Tower Chambers. 





YorxsHrreE Rattways.—The first sod has been turned 
of a new line to connect the Hull and Barnsley system 
with some additional South Yorkshire collieries. The 
growth of the coal traffic of the Hull and Barnsley Railway 
1s evidenced by the fact that several miles of sidings con- 
structed at Spring Head, about four miles from the Hull 
Alexandra Dock, are now nearly fully occupied with coal 
trucks. ‘The new line, the first of which has been 
turned, will be about nine miles in length, commencing 
at Wrangbrook, and terminating at Wath-upon- e. 
It will through Elmsall, Hooton Pagnell, Thurnscoe, 
and Bolton-upon-Dearne. The collieries it will serve are 
Hickleton Main, Wath Main, and Manders Main, which 
are among the largest in South Yorkshire; a pit is 
sunk at Frickley, which will also con- 
ay with apt ge These collieries oe angers 
work for new shipping appliances, which are about 
to be set up at the pyar A Dock. 
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ee — PATENT 


Comprtep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UBDER THE ACTS 1883-1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, é&c., 
of the Communicators are given in italics. 

Onion of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Si Buildings, Chancery-lane, W.C., at 
the uniform Fata of 8d. 

The date of t Serene’ a ie escuiiess of @ complete 
Specification is, in each case, given after the abstract, wnless the 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete S; i 


v r co ipecification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow 


mentioned in the Act. 
AGRICULTURAL APPLIANCES. 

3149. P. Hoft, Gadeland, Germany. Grain Silo. 
{1 Fig.] February 13, 1899.—In this grain silo or elevator build- 
ing a central shaft contains a staircase, and is provided at in- 
tervals with doors. A cylindrical helical floor surrounds the 
central shaft. Portions of the floor are hinged, and may be raised 
(and retained in place in chains) to retard the passage of grain 
or to allow it to pass through orifices below the edges of the said 
flaps. The usual form of elevator is used, and the grain is carried 
upwards by it and discharged into the shoot, wherefrom it falls 
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into the buckets of the wheel 8, which in turn deliver it upon the 
floor, down which it flows, and passes through the pipe H to the 
foot of the elevator, to be again raised to undergo the same trans- 
ference if such ia necessary to prevent deterioration in quality. 
The tendency of the grain is to descend the floor, but in some 
conditions, as when affected by damp or when the silo is not full, 
such motion may not be impeded ; this, however, is prevented by 
the flaps K, K, for on operating them the grain is caused to fall 
through the orifices below, as required. (Accepted June 21, 1899.) 


ELECTRICAL APPARATUS. 


9511. Siemens Brothers and Co., Limited, London. 
powers Halske, Berlin, Germany.) Controlling Ro 

hase Motor Carriage (2 Figs.] May 5, 1899.— 
In working the trains of electric railways by means of rotary 
phase currents, considerable difficulty is stated to be experienced 
in controlling the electromotors, particularly when several motor 
care are employed in one train. The most usual method of regula- 
tion is that in which the turning moments necessary for starting, 
as also the variations of speed while running, are produced by the 
variations of a resistance introduced in the induced part of the 
motor armature. If this method is to be applied to a train 
having several motor cars, there must be provided three leads ex- 
tending from each motor along the length of the train to the 
driver’s platform, in order to enable him to control the whole of 
them, so that with a train having four motors, at least twelve 


























such leads would be required, and this entails complicated ar- 
rangements which necessarily affect the safety of the working of the 
line. It is also stated that similar disadvantages arise in the case 
of other known methods of regulation such forexample as by the 
change from “ star” to “‘ mesh” connection, and the converse, or 
by the ‘‘ cascade” connection, when used for regulating several 


motors from one — in a train’ This invention has for its 
object to obviate the above-mentioned disadvantages. A resist- 
ance is included in the circuit of each motor armature which in- 
volves a certain continuous loss of energy, but it is stated that 
this is compensated for by the extra convenience resulting there- 
from, as under these conditions it is necessary to take only three 
conductors throughout the length of the train to the driver's plat- 
form where they are connected to an electrical regulating ap- 
para‘us, which serves to vary tbe resistance included in the 
common field-magnet circuit. (Accepted June 28, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14.191. J. Imray, London. (J. Moeller, Paris, France.) 
Incandescence tles. June 27, 1898.—This invention 
relates to the manufacture of incandescence mantles of the Cla- 


mond or squirted filament type. Cotton fibre is Tet its objecc is to prevent back firing, i.¢., the premature explosion 
en burnt | of the gaseous mixture while in the reservoir. To this end the 


with thorium or other rare earth metal nitrate, and is t 





supply of the nitrate, and is then pressed through an orifice, and 
the-resul th is formed into a mantle- or “‘ basket’’- in the 


the carbon when required for use. (Accepted June 14, 1899.) 


7652. M. Eissler and H. Strache, Vienna, Austria. 
Water-Gas Apparatus. [2 Figs.) April 11, 1899.—This in- 
vention relates to valves for water-gas generators. Fig. 1 shows 
an exhaust gas valve with mercury seal and a water-cooling 
channel, baffles being arranged below the inlet orifice for the 
purpose of stopping ash carried by the outgoing gases from the 
furnace, which said ash, when accumulated, may be removed 











through the opening O, which is provided with a removable cover. 
Fig. 2 shows a secondary air-blast valve of similar construction, 
but in this the water-cooling ch 1 is only required when hot 
air is to be blown through it. The constructions illustrated are 
used for the pu of avoiding escape of steam or the passage 
of gas into the air pipes or the reverse. (Accepted June 28, 1£99.) 


7653. M. Eissler and H. Strache, Vienna, Austria, 
Water-Gas Apparatus. (2 Figs.) April 11, 1899.—This 
invention relates to apparatus used for the generation of water 
gas, and in which air and steam are alternately admitted. It con- 
sists of a hydraulic two-way valve and conduits to and from the 
furnace, the whole being specially constructed to ape eee od 
with the object of avoiding the explosions which occasionally 
occur when the valve joints are defective. The said valve has im- 
pinging into it a constantly burning flame. In the reversing or 
changing over on the termination of the ‘‘ gas-making ” period, 
the connecting-pipe k is raised untilit passes out of the cup or 
annular trough around the pipe b. At this m-ment the inner 








space of the connecting-pipe k communicates with the outer air 
and the gas contained in the reversing or change-over apparatus 
— at the continually burning igniting flame z arranged over 
the pipe }, filling the whole of the internal space of the reversing 
or change-over apparatus with combustion gases. The connect- 
ing-pipe k is now turned about its shaft d and lowered into the 
cup or annular chamber around the pipe c, thus connecting the 
generator with the air-blast pipe. If air be now blown in it is 
separated from the gas in the generator by a la) er of combustion 
as ; there will, therefore, pass into the generator first the c m- 
ustion gases, and afterwards the air, so that an explosive mix- 
ture of gas and air is avoided. For cooling the sealing liquid con- 
tained in the caps or troughs they are surrounded by a common 
receptacle g, through which circulates a cooling liquid. (Accepted 
June 28, 1899.) 


4037. G. H. iaepe. Sutton Coldfield, Warwick. 
Gas Engines. [4 Fis.) February 23, 1899.—This invention 
relates to explosion engines in which the explosive mixture is 
held in a reservoir previous to its admission to the cylinder, and 
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atas low a temperat The ash is powdered and 





e as 3 2 size of the reservoir is reduced as much as possible, the forma- 
mixed with paste, starch, or the like substance ccntaining a further ! tion of the explosive mixture therein is delayed until the last 


manner now well understood, and is ‘‘ burnt off” to get rid of. 


moment, and the size of the orifice existing between it and the 


passing through it Comaent to prevent the back transmission 
of the explosion wave. Cold water is used to cool the mixture 
during its from the reservoir to the cylinder. In gas 
engines, such as the ‘‘Oito,” air is drawn into the motor cylinder, 
compressed, fired, and the products of .explosion driven out by 
four separate operations, and an explosion obtained once in two 
revolutions, but according to this invention gas and air are 
separately stored in reservoirs, the one at a higher pressure than 
the other.. Both are led to an injector where the higher pressure 
induces the lower pressure on the well-known injector system ; 
the charge being thus admitted to the cylinder in a com- 
pressed state so that an explosion is obtained at each revolution. 
The valves are operated in such manner that the last of the 
charge passing to the cylinder is less explosive than the greater 
and preceding portion thereof. (Accepted June 21, 1899.) 


12,462, C. Salmon and J. Ramsay, Erith. Re- 
sizing Machine for Cartridge-Cases. [3 Figs.) June 
3, 1898.—The object of this invention is to provide a machine 
(either self-contained, or capable of being coupled up to an 
existing hydraulic installation) for the purpose of resizing ord- 
nance cartridge-cases after firing, so that they may be again 


Fig 



































used. The pattern illustrated is of the vertical type, and the die 
or die-holder is capable of angular adjustment about a transverse 
axis. A handle ob gees oe so that the ram can be operated 
manually, if desired, and a spring is used to return it to its 
normal position. The water reservoir and hand pump are at the 
top of the apparatus. (Accepted June 28, 1899.) 


16,655. Armstrong, Whitworth, and Co., Limited, 
and J. Honner, Newcastle-on-' e. Slings for Lift- 
ing Shells. [3 Figs.) July 30, 1898.—The object of this in- 
vention is to enable shells to be lifted from their bays without 
necessitating the use of a bolt screwed into the shell or the neces- 
sity for stowing shell with slings on them. Under the usual con- 
ditions of stowage the shells are so close to each other that it is 
not possible to put the hand between any two shells, and to lift 
one end of the shell is a tedious and difficult operation. For 
moving the shells about, a sling known as the band sling has 
been for some time in use. This sling is fitted with an eye riveted 
to each end, and when in pl.ce on the shell one eye passes 

















through the other, but the eyes (which are either cast or forged 
in metal) are too large to between the shells when the latter 
are stowed, so that the sling is useless for removing a shell from 
the bay. According to this invention one of the eyes is made 
removable by fitting it with countersunk lugs. To put the sling 
thus — round a shell it is only necessary to introduce the 
thin end between two shells and turn the sling so that the end 
shall pass downwards and below the body of the shell, and then 
again upwards on the opposite side, and so coil itself round the 
body of the shell ; the loose eye can then be attached by letting 
the countersunk lugs enter into holes cut in the sling. The 
small eye is then passed through the large eye in the usual way, 
and the weight of the shell tends to make the engagement of the 
countersunk lugs more efficient. (Accepted June 28, 1899.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36 Bedfc1d- 
street, Strand. 





Tur Frencn Navy.—The Creusot Works have received 
an order for the matérial for six first-class torpedo-boats 








for the French Navy, 


cylinder is so proportioned that-the-velocity-of the -mixture. 
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MECHANICAL ENGINEER, 


gOLD MEDAL, Telvedere Road, Westminster Bridge, LONDON, 8 SILVER MEDAL, 



































Class 52. Class 65. 
IMPROVED PATENT SIMPLE OR MRE 
a COMPOUND, 
——— OPEN OR ENCLOSED DOUBLE-AOTING 
3-CYLINDER ENGINES s!mPce orn compounp 
AIR HIGH-SPEED 
Over 144,750 HP, is aaa 
COMPRESSORS mmm ENGINES 
ye >» Driving aioe ke, 
TORPEDO SERVICE, &. AS FITTED ON HM. YACHT 
AS IN GENERAL USE IN BRITISH “VICTORIA & ALBERT,” 
AND FOREIGN WAR SHIPS. H1.M.S. “ROYAL SOVEREIGN,” &e. 











THE LEEDS FORGE COMPANY, L™ LEEDS. 


(Agents: Messrs. TAITH & OARLTON, 63, Queen Victoria Street, H.0O.) 






<<. Ss —_ eae Makers of every description of 
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SUITABLE FOR ANY GAUGH. 















Low Tare. 
- Great Capacity and Strength. 
Durability. 













Frames tested to three times maximum working 
load without permanent set, ™ 
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THORNYGROFT PATENT WATER-TUBE BOILER 


Boilers representing over BQO,QOOO LHP. in use in the Principal Navies of the World. 
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THE PATENTEES ARE PREPARED TO GRANT LICENSES FOR THE MANUFACTURE OF THESE BOILERS: 
AGENTS FOR TBE UNITED STATES OF AMERICA: AGENT FOR RUSSIA: 


THORPE, PLATT & CO., Fidelity Building, 97 to 103, Cedar Street, NEW YORK. R. RUNEBERG, Bureau Vega, Liteinij pr., 67, St. Fetersburg. ss 


== FOR PRICES AND PARTICULARS APPLY TO THE PATENTEES AND MANUFAOTURERS = 


JOHN I. THORNYCROFT & CO., Church Wharf, CHISWICK, LONDON. 
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Molesworth allocates the expenditure to different |more expensive than those on the first 225 miles. 
THE UGANDA RAILWAY. __ | heads of account as follow : Per Mile. |The two escarpments which the line has to cross 
Ir is really remarkable that the Treasury, with Ee £ have greatly added to its cost, and to the difficulties 
its pedantic methods of doing business, was on = of the engineers. From the profile on the next page 
ever induced to sanction the construction of the tan 1 = it will be seen that the line climbs from the 
Uganda Railway, considering how scanty and Earthworks _. - ... 896 level of the Indian Ocean to a height of about 
doubtful were the data on which the estimate Bridges and culverts 324 7700 ft. at the Kikuyu escarpment; it then 
was formed. From a perusal of maps and books Fencing, &e. ... * 12 drops irregularly to 6000 ft., only to climb 
of travel, Sir Guilford Molesworth, Sir John Ear a a a 117 again to 8330 ft. over the Mau escarpment ; 
Fowler, and General Williams, each made a Stations and betidieas <a = Between the two summits lies the great meri- | 
report, the first putting the cost at 27001. a Rolling stock... z 697 dional rift, which has an average width of 25 to 30 
mile, the second at 3166/., and the last at 3400I. i ee 106 miles, and extends north and south considerably 
A survey expedition was then authorised, and Ferries, &c. ... 43 beyond the limits of British territory. The floor of 
started under Captain (now Major) Macdonald, in — the rift is by no means level; but rises from the 
November, 1891. A map was made, and a line 4596 south at a gradual slope, to the saddle at Lon- 
rv 40) 
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laid down, but as the expedition was tied| The line up tothe 225th mile was unfinished, and 
to the caravan route by the density of the | expenditure will be required to complete the per- 
jungle and the difficulties of transpoit, and had | manent line in those parts where temporary diver- 
only a restricted sum to spend, it was unable sions are still used. On the other hand, much of 
to make a detailed examination of the ground. | the expenditure now allotted to these 225 miles 
An estimate was framed on the result of this | will have to be divided over the total length of 
survey, and an average cost of 3422/. per mile |the railway when completed. A new and much 
was assumed. Against this we may set the amount | shorter route has also been discovered for the 
ae oe the railway up to the end of October, | western section, so that it is still possible that the 
age which was, in round numbers, 1,038,6001. | aggregate estimate may not be greatly exceeded, 
At that date the railhead had reached the 225th | although the cost per mile will be much beyond 
mile. In a report* recently issued, Sir Guilford that anticipated. The greater portion of the ex- 
* Africa. No. 5. (1899), Report on the Uganda | penses of the survey has been due to the deter- 
Railway, by @i . |mination of the most favourable route for adop- 
7337 git Guilford Molesworth. K.C.1.E., dated | tion over the escarpments (see map). The 


March 28, 1899. With six maps. P- ted to both 
9 se setting out has already reached the 418th mile. 





Houses of Parliament, June, 1899, Eyre and Spottis- 





woode, [1s, 2d.] 


The works on the escarpment will, of course, be 


gonot, near Lake Naivasha. After several undu- 
lations at Lakes Naivasha, Elmenteita, and Nakuro, 
it slopes downwards again to the north past Lake 
Baringo, The two great volcanoes, Longonot and 
Suswa, with numerous smaller cones and irregu- 
larities, rise from the floor of the mft, and all the 
lakes are manifestly of volcanic origin. On one 
side of the rift is the Mau escarpment, and on the 
other side the Kikuyu escarpment, rising to an 
elevation of from 8000 ft. to 10,000 ft., the crest 
being 2000 ft. to 3000 ft. above the floor of the 
rift. From the summit of Mau the line drops to 
Lake Victoria, which is nearly 4000 ft. above 
sea level. 

The map, Fig. 1, shows the general route, which, 
it will be seen, follows the left side of the valley 
of the Sabaki River from the 128th mile at Tsavo 
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to Nyrobi at the foot of the first escarpment. 
The line starts from Kilindini on the island of 
Mombasa, and immediately crosses an arm of 
the sea on a steel bridge. It then climbs the 
Rabai hills, there being some heavy work. There 
the railway runs along the divide between the 
watersheds, thus avoiding the cross drainage and 
the ravines. From Mazeras (133 miles) the line is 
fairly easy, but the ruling gradient (1 in 60) and 
the minimum curve had to be freely used in order 
to avoid heavy work and expense. At 50 miles the 
line enters the Taru desert, and more nearly ap- 
proaches a surface line. The chief work here was 
the clearing of the dense thorny jungle and the 
grubbing up of the stumps. The jungle would not 
burn readily, and an extra width had to be cleared 
to allow the timber to be drawn clear of the track. 
Owing toa peculiarity of the foliage, the country, 
with few exceptions, affords no shelter from the 
sun. In spite of the closeness of the jungle there 
are no shade trees, and the only effect of the jungle 
is to shut out any breeze. The Taru desert 
extends as far as Tsavo (132 miles), but be- 
yond Voi the features of the country admit of a 
ruling gradient of 1 in 66. At mile 132 the Tsavo 
River is crossed, and thence to mile 162 the railway 
presents no great difficulty. From mile 152 to mile 
193 (Kibwezi) the work is very heavy, and there are 
several considerable bridges. After Kibwezi the 
work is again easy, with the exception of the bridges 
on the Kiboko, Kifaro, and Simba Rivers, to about 
mile 258, where the country becomes very broken 
to about mile 280. The line here follows the 
valley of the Mto-wa-mawe, which breaks up into 
numerous ravines of no great depth, with pre- 
cipitous sides and sandy bottoms, in which water 
holes are found at rare intervals. These ravines 
involve heavy work. From this point (mile 258) 
to Nyrobi (mile 326) the work is compara- 
tively light, with the exceptions of the crossings of 
the Stony Athi, Athi, and Ngongi Rivers. 

Nyrobi will be made the headquarters of the 
line, with the locomotive sheds and repairing 
shops. It stands at the foot of the ascent to the 
first escarpment, as shown in Fig. 3. The character 
of the country here changes abruptly ; a sloping 
upland, well-wooded, cultivated, and densely popu- 
lated, takes the place of the dry, undulating, Athi 
desert. This upland is much broken up by spurs, 
running out from the backbone of the Kikuyu 
escarpment, alternating with ravines, which in- 
crease in depth further to the north. The line 
follows one of these spurs beyond Fort Smith, 
where it gains distance by development, and crosses 
to a parallel spur near Zuwani (mile 339). Here the 
line strikes the north, debouching finally from the 
spur into a valley where forest alternates with open 
grass land. This valley is followed till the summit 
of the escarpment is reached at an elevation of up- 
wards of 7800 ft. After reaching the summit the 
line turns abruptly to the south, and develops 
round a valley, curving north-east again to a broad 
flat shelf, which forms the first step of the escarp- 
ment. From this point a temporary rope incline is 
to be constructed to reach the bottom of the rift at 
once, so that a temporary diversion can be pushed 
on rapidly from its foot up the floor of the rift during 
the construction of the permanent line. The latter 
descends the escarpment with easier grades but 
heavier works, and joins the temporary line again 
about two miles short of the Longonot saddle. The 
ruling gradient on this section is 1 in 50. 

The line has not been staked out for a great dis- 
tance beyond the saddle. The chief engineer, Mr. 
George Whitehouse, M. Inst. C.E., proposes to 
ascend the Mau escarpment almost at once, reaching 
asummit level of about 8330 ft. ; and to descend 
to Lake Victoria by the valley of one of the tribu- 
tories of the Nyando River. This will effect a savin 
in distance of more than 100 miles, when mene 
with the route vid the Eldoma Ravine and the Nzoca 
River set out by Major Maedonald. This officer’s 
proposed route is shown in dotted lines on the maps. 
Beyond Mau it is —— to speak with cer- 
tainty as to the details of the country until the 
survey is further advanced. Generally speaking, 
the proposed line falls at first steeply from the 
summit, the greatest engineering difficulty being the 
descent into the valley of the Kedowa River. In 
the last 25 to 30 miles to the lake the fall is very 
slight. Port Florence, in Ugowe Bay, selected by 
the chief engineer as the lake terminus of the line, 
appears to possess great advantages, affording 
shelter from the prevailing winds, and having 
suflicient depth of water. 


The Uganda Committee, who have the oversight | 


of the railway, felt considerable disappointment at 
its slow progress. Operations were commenced in 
1895, and on February 1, 1898, the first section 
was opened for traffic. 







































































earthwork has been executed. . The work 
'has now been in progress in Africa for nearly 
three years, and only one-third of the estimated 
length of line has been completed.” The object of 


In October, 1898, the |Sir G. Molesworth’s visit was, in the main, to see 
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Committee wrote to Sir G. Molesworth, ‘‘ From the | 
latest information in the hands of the Committee 
the line . . . has now advanced so that the rail- 
head is at 225 miles, that 130 miles have been 








staked out, and a certain amount of preliminary 





if this rate of progress could be accelerated, it being 
suggested to him that possibly the management 
might be at fault. In his report Sir Guilford en- 
tirely exonerates thé chief engineer and the staff, 
and when we read the long list of difficulties they 
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had to contend against, we can only admire the 
great progress they made in spite of them. It 
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must be remembered that the country is entirely ‘ E 
° * = * } IMENSIONS, 
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the American prairies, and the Canadian forests are | | pa | 
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adapted for the residence of white men. For 250 metres | metres| tons 
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thing was carried on the heads of porters, but that ee | f six Mitr, 
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assistant engineers’ camps. iy BS | ve00} 10.50! 2,355 | 2,800! 15,0 \Two 2 + : 

For all penatioal purposes, a great part of the nea | sg sates : “9 — 
country was uninhabited. The natives had no idea | Hai Yung Ditto | China |} 1898 | 96.00] 12.5 | 2,950 | ~8,000| 20.75 gee ns, ange A -* 
of continuous work, and had no food to dispose of, | Hai Shen | | — pope Pong: was ae | ao Slbas cae fam, bees 
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labour had to be imported from India, as many as | pring Adalbert | {1877 | $2.23 | 1400 | 3,925 | 4800 | 15.0 Twelve 17cm. : 6 Mitr. 
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and of all means of animal and wheeled transport. | Comet .|  Gunboat om | 71.35 | 9.20 | 975 | 5,000 | 20.0 ‘pedo tubes. 
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vanced parties all stores had to be carried on the 
heads of porters, who had, in addition, to carry 
their own food. Further there were epidemics of 
fever, fears of the plague, and a very serious in- 
cursion of lions, who carried off some 28 men 
in all, and created a feeling of insecurity which 
caused much trouble and delay. All supplies were 
limited by the facilities for unloading at Kilindini, 
where only one steamer of 7000 tons could be con- 
veniently dealt with per month. 

Delay was caused by want of an adequate 
number of locomotives. In the first instance this 
was due to the engineering strike, and afterwards 
by the great press of work in the locomotive shops. 
Engines were ordered from America, and some 
second-hand metre-gauge locomotives procured from 
India, but not sufficient for the needs of the line. 
These were great on account of the numerous tem- 
porary diversions with grades of 1 in 30, and curves 
of 400 ft. radius, which were put in to allow the line 
to be pushed on past heavy earthworks. The 
number of engines in the sheds was also great, as 
the water was mostly bad, and the boilers had to 
be washed out very frequently ; in addition the 
repairs were heavy, owing to derailments and to 
the wear of tyres on the sharp curyes. 

In concluding, Sir Guilford Molesworth (to 
whose report we are indebted for the maps and 
section, and for much of our information) says, 
‘Taking into consideration the difficulties I have 
enumerated, I am of opinion that the rate of con- 
struction has, on the whole, been maintained in a 
manner highly creditable to the chief engineer and 
the officers concerned. Of the survey and 
setting out I cannot speak too highly. Involv- 
Ing, as they have done, the examination and 
traversing of numerous alternative lines in difficult 
country, they have resulted in a wonderfully easy 
line, considering the broken character of the 
ground.” 

From a later report* we learn that 155 miles 
were staked out from March 31, 1898, to the 
same date of 1899, carrying the permanent 
alignment to mile 418; that is, the centre of 
the rift. Three survey parties are now em- 





* Africa, No. 6. Eyre and Spottiswcode. [Price 84d. ] 





ployed on the remaining 137 miles or so yet 
one working 
from the 418th mile towards Lake Nakuro, and 


requiring to be finally aligned ; 


the other two working from the summit of the 
Mau range, one eastward towards Nakuro, and 
the other westwards towards Port Florence. 
So far as these surveys have progressed, no 
formidable difficulties have been encountered. 
The distance remaining to be surveyed is now 
about 75 miles. By a wise provision a strip 
of land, one mile wide, is being reserved on 
either side of the line as an asset of the 
railway, where such land is unoccupied. During 
the year ending March 31, 1899, the rails were 
laid from mile 139 to mile 279, an advance 
of 140, as compared with 98 miles in 1897-8. 
When Sundays and the various holidays observed 
by natives of India are allowed for, this amount 
shows an average rate of progress of half a mile per 
working day. For purposes of transport two trac- 
tion engines of a special description, with trains of 
wagons, have been imported. These proved most 
effective for distances not exceeding 25 miles 
beyond the rails, in carrying heavy weights, such 
as bridge girders, cement, and similar material. 
These engines also allowed large gangs of labourers 
to be put to work further in advance of the rails 
than had hitherto been possible, the regular supply 
of food, and in many cases of water, being the 
governing factor which regulates the employment 
of large bodies of men in the districts passed 
through. Two more of the traction engine trains 
are being supplied. 

The first length of 101 miles to Voi Station was 
opened for goods traftic on December 15, 1897, and 
for passengers on February 1, 1898. Successive 
portions were opened during the year 1898 as 
follow : 





For Goods, 
To mile 120 April 9 
S 131 ay 14 
‘ 162 June 18 
” 182 August 20 
” 207 October 1 
x 227 November 5 





For Passengers. 


To mile 101 February 1 
132 June 2 
rea 162 July 4 
207 October 24 
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THE STETTINER MASCHINENBAU 
ACTIEN - GESELLSCHAFT “ VULCAN.” 
(Continued from page 6.) 

Somz reference may now be made to warships 
constructed in recent years. We have tabulated 
the leading dimensions of the more important, 
and from this Table (see above) it will be seen 
that they include every type, including 10 
battleships, one armour-clad cruiser of 9850 tons, 
seven protected cruisers, six unprotected cruisers, 
one torpedo cruiser, and one gunboat. We have 
not included in the list torpedo craft, of which 33 
have been built ranging up to 23 knots speed. 

The most notable of the warships is probably 
the Imperial yacht Hohenzollern, which is fitted 
as an auxiliary cruiser. She is a magnificent 
specimen of naval architecture alike in her fight- 
ing qualities and appointments, the decorations 
being very fine. She is of 4180 tons displace- 
ment, and her engines, of 9500 indicated horse- 
power, give her a speed of 22 knots, and she 
carries three 10.5-centimetre guns, and twelve 4.7- 
centimetre, all quick firers. One of the two en- 
gravings on the next page, shows the Hohen- 
zollern passing through the North-Sea Baltic 
Canal. 

The latest of the battleships for the Imperial 
Navy of Germany is illustrated on page 165. The 
engraving shows the Weissenburg steaming at 164 
knots on her trial trip. ‘The principal dimensions 
are as follow: Length, 354 ft. 6 in.; beam, 64 ft., 
draught of water, 24 ft. 7in. The hull is of steel, 
with double bottom, and the ship is divided into 
120 watertight compartments. Further protection 
is provided by a 153-in. compound armour belt, 
supported by an 8-in. teak backing on the Krupp 
system, in way of the vital parts, and by a 24-in. 
steel deck right fore and aft. She is fitted with 
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riple-expansion engines to work up to 9500 horse- 

power, and realised a speed of over 164 knots on 
trial. The armament consists of six 28-centimetre 
guns, mounted in pairs, in three barbettes, six 
10$-centimetre (4-in.), and eight 87-millimetre 
(3$-in.) quick-firing guns, besides lighter machine- 
guns mounted in the military tops. She is fitted 
with several torpedo-launching tubes. The three 
barbettes are placed in the centre line of the ship, 
but the fore-turret is elevated on a lofty super- 
structure which extends for almost half the length 
of the ship. Abaft the fore-turret is the battery 
for the 4-in. quick-firing guns, protected by thin 
armour to exclude explosives and shot. The fore- 
mast and funnels are within the battery, abaft 
which the deck is lower ; the main mast is between 
the centre and after barbettes. The 3}-in. quick- 
firing guns are mounted on bridges forward and 
aft and between the masts, The vessel carries two 
steam vedette boats, besides 12 other boats. She 
is heated by steam and lighted by electricity. 

For the Chinese Government the Vulcan Com- 
pany have built alarge number of warships, and of 
a recent type, the protected cruisers Hai Yung, 
Hai Shew, and Hai Shen; we give an engraving on 
page 165. These vessels are 328 ft. long by 41 ft. 
beam, with an extreme draught of 16 ft. 6 in., at 
which the displacement is 2950 tons. The protec- 
tive deck varies in thickness between 1} in. and 
3 in., and the coal bunkers, with capacity for 500 
tons, are arranged on either side of the machinery. 
The guns, too, are protected by steel shields. The 
engines of the triple-expansion type develop 
7500 indicated horse-power, and give the ship a 
speed of 20? knots. The armament consists of 
three 5.9 in. and eight 4-in. Krupp oe 
guns, with six 1.4-in. Hotchkiss quick-firers, an 
six Maxims, while there are three submerged 
torpedo tubes. For the same Navy the company 
recently built a torpedo cruiser of 850 tons, which 
steamed 21} knots. 

The vessel chosen for illustration from amongst 
the Japanese warships is the Yakumo, an armoured 
cruiser of 9850 tons in displacement. The length 
is 408 ft., the beam 64 ft., and the draught 
23 ft. 9in. The vessel has a belt of 6-in. armour, 
with a 3-in. protective deck sloping well below the 
water line. Her engines will develop 16,000 in- 
dicated horse-power, and the speed will be 20 
knots. She will have four 8-in., twelve 6-in., and 
twelve 2.9-in. quick-firers, with four submerged 
and one above-water torpedo tubes, so that she will 
be a formidable cruiser. As the leading dimen- 
sions of the principal warships are given in the 
Table, it is scarcely necessary to deal further with 
these. 

Not only do the company build ships, but loco- 
motives and other engines, and thus, since Decem- 
ber, 1877—in 20 years—they have supplied 1750 
locomotives, as well as 247 steamers, and, in addi- 
tion, many hopper barges, several dredgers, three 
large floating cranes, pontoons, gates for docks, 
stationary boilers in large numbers, &c. In our 
next article we shall proceed to a description of 
the works. 

(To be continued.) 
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The Naval Annual, 1899, Edited by T. A. Brassry, 
Portsmouth: J. Griffin and Co. 
Tus year’s naval annual is a rather larger volume 
than usual, and it need hardly be said that the in- 
crease is welcome. There is, however, one notable 
omission, inasmuch as there having been no naval 
manceuvres during the past year, Mr. Thursfield 
has been unable to write his usual admirable review 
of these operations. Another regular contributor, 
who is absent in the present volume, is Mr. Wey], 
who refuses to write for a British publication 
because, as we gather from t:1e preface, we did not 
do what Mr. Weyl would have Ihad us to do in re- 
gard to the Fashoda incident. We are all very 
sorry that Mr. Weyl should feel annoyed, and hope 
that the impression will wear out in time. A new 
feature is an account of the United States Navy, 
written by Lieut.-Commander W. H. Beehler, of 
the Naval Intelligence Office at Washington, whilst 
Sir George Clarke contributes a review of the 
Spanish-American War. There are two short 
chapters by contributors who wish to remain 
unknown, one being on the operations of the 
Nile gunboats, whilst the other discusses the 
question of fortification: We are further told 














that Mr. Dunell has been able, at the last 
moment, to contribute his usual chapter on ‘* Marine 
Engineering,” and that Lord Brassey has written a 
general review of the British Navy. In Part IL., 
Mr. S. W. Barnaby has continued his work in con- 
nection with the plates, giving profile views, deck 
plans, &c., of warships both of the Royal Navy and 
of foreign fleets. These, with the tables of war 
vessels, constitute a most valuable section of the 
book, and one that is admirably conducted. 
Part III. deals with armour and ordnance, and is 
in the very competent hands of Captain Orde 
Browne, R.A., who has had charge of this section 
ever since the ‘‘ Annual” first appeared. Part IV. 
takes the form of an appendix, as it treats of 
official statements and papers, the abstract of the 
Naval Estimates forming a leading feature. 

We have so often commended this admirable 
publication that there is really nothing we can add 
to our remarks of former years It will be suffi- 
cient, therefore, to say that the present volume 
shows no falling off when compared to former issues. 
The introductory chapter is contributed by Lord 
Brassey. It is on ‘‘ The State of the Navy 1898-9,” 
and opens with a statement as to the amounts asked 
from Parliament in the Navy Estimates. Some in- 
teresting figures are quoted from Sir William 
White’s article in the Nineteenth Century in which 
it was shown that in the eleven years ending 
March 31, 1898, no less than 49,500,000/. had been 
spent on building ships for the British Navy, ex- 
clusive of the cost of guns. This was twice the 
outlay for the previous eleven years, and averaged 
44 millions yearly. For the last four years the ex- 
penditure on shipbuilding has averaged 5,600,0001. 
If the full programme of last ‘year were carried out 
the total expenditure would have been raised to 
10 millions, an amount which would largely exceed 
that of France, Russia, and Germany combined. 
Owing to the private shipbuilding and engi- 
neering works of this country, the cost at which 
we are able to build is lower than that of 
foreign countries. ‘‘ France has only four ship- 
building yards capable of constructing cargo 
boats exceeding 2000 to 3000 tons, and the 
prices range from 35 to 80 per cent. in excess of 
the English prices.” In regard to which remark 
we may point out that, although France is at 
present our chief naval rival, she is not the 
country that will prove our most serious compe- 
titor in the shipbuilding industry. It is satisfac- 
tory to hear froma French source, the statement 
being supported by a eminent American authority, 
that ‘‘ England is now the arbiter of all contests 
on the sea.” That, of course, is the réle we have 
always considered essential to our existence as a 
nation, although we were short-sighted enough 
not long ago to let politicians deprive us of the 
means of sustaining the position, just to suit the 
exigencies of their party cries and Parliamentary 
tactics. 

The ‘‘ Progress of the British Navy” is dealt 
with by the editor in a very satisfactory manner. 
Though no battleships have been completed during 
the year under review, sixteen were under con- 
struction or projected. A Table, which the writer 
takes from our columns, gives a comparison of the 
main features of the Majestic, Canopus, Formid- 
able, and Duncan, which are representative battle- 
ships of their classes. The high speed of the 
Duncan, 19 knots, is the chief point of interest. 
The Powerful and Terrible are referred to, the 
results of trials of the latter vessel being quoted 
from our columns, Mr. Brassey being careful to 
point out that the trouble experienced at first in 
running these vessels did not rest with the boilers. 
This was doubtless written before the late accident 
to the Terrible’s boilers, of which we have heard 
so much since. The author calls attention to the 
later results obtained with these vessels, and their 
satisfactory nature. He has, however, but faint 
praise for the big cruisers as fighting machines. 

Mr. Leyland and the editor have admirably 
filled the place left vacant by Mr. Weyl, giving 
what appears an account, complete within the limits 
of space, of the progress of foreign navies. We 
would especially refer our readers to the tables of 
comparative strength, which act as an appendix to 
Mr. Brassey’s comprehensive chapter on this sub- 
ject. Wehave alreadyreferred to Lieut.-Commander 

eehler’s contribution on the United States Navy. 
It comes very opportunely just now, and will afford 
a valuable means of reference to students of naval 
subjects. The author’s position as staff officer of 


the Intelligence Department of the United States 





Navy enables him to treat with knowledge and 
authority on the subject upon which he writes, 
Colonel Sir George Clarke, who is a naval authority 
of high standing, although belonging to the sister 
service, has a considerable part of the book assigned 
to him, in which he treats of the ‘‘ Naval Aspects 
of the Spanish-American War.” Although the 
space taken up is considerable, few will consider 
it too large, for the author treats his subject ina 
most interesting manner ; indeed, those who wish 
for a complete and concise account of the war could 
not do better than adopt that which is contained 
in the ‘‘Annual.” The charts given are also of 
value. Naturally the author has not much room 
for criticism or drawing at length that moral which he 
has before so well impressed as to the true function 
of sea power. We will, however, make one quota- 
tion from this chapter : 

‘‘The successful assertion of sea power usually 
requires to be followed up by the employment of 
military force, and the rapid despatch of a well- 
equipped expedition may lead to striking results. 
This, the plain teaching of our long history, is too 
little realised. In regard to naval con- 
struction, it may fairly be said that the extreme 
value of sea-going and sea-keeping qualities were 
abundantly manifested. The monitors proved 
desperate failures. The torpedo-boat displayed its 
limitations. To ignore the torpedo-boat would be 
folly ; but there is not the smallest reason to expect 
that the operations of naval war will be sensibly 
affected by its agency,” 

There will be many, even among those who recog- 
nise the limitations of the torpedo as a weapon of 
offence or defence, unwilling to agree with the 
author in the lattersentence. We wonder whether 
he has considered what would have been the 
result to Admiral Sampson if the Spaniards had 
had a well-equipped flotilla of torpedo craft in 
Santiago Bay, supposing Admiral Cervera had 
elected to make his rush for the open on a favour- 
able night. Probably the main result would have 
been the same in the end, so ill-equipped for war 
were the Spaniards ; but to say that the operations 
would not have been ‘sensibly affected ” seems to 
be going rather far. 

**Recent Warship Construction” is a chapter 
full of matter that might be quoted and discussed 
with advantage, and one can only regret it is so 
short. It is by the editor, assisted by Captain 
Orde Browne. The page diagram illustrating ‘‘fire 
energy per minute ” of certain cruisers is doubtless 
the contribution of the latter authority, it being 
framed on the lines which he introduced in connec- 
tion with this subject some time back. Taking 
fire energy in foot-tons per ton of displacement as 
a figure of merit, the Italian armoured cruiser, 
Francesco Ferrucio, now building at Spezia, heads 
the list with a coefficient 62.16. She is, however, 
but little over 7000 tons displacement. The Rus- 
sian aru.oured cruiser Gromoboi, which is 12,336 
tons displacement, has the highest fire energy, the 
figure being 54.29; which may be compared with 
the 32.35 of our own Cressy class of 12,000 tons by 
those who are fond of drawing conclusions damaging 
to our own fleet ; or still more strikingly with the 
29.77 of our new Powerful’s of 14,200 tons. Few 
of our readers will now fall into the common error 
of condemning a vessel because it falls short of an- 
other in one element of design, but the differences 
as set forth here are certainly very striking. Mr. 
Brassey repeats, in connection with this subject, 
his well known objection to ‘‘such an enormous 
displacement for a cruiser” as that contained in the 
new Powerful design. 

Mr. J. Leyland has written on the naval 
manceuvres of foreign navies, and this section of 
the work concludes with Mr. G. R. Dunell’s 
chapter on ‘‘Marine Engineering.” The author 
commences with a reference to the Spanish-Ameri- 
can War, pointing out how largely the victory 
of the Americans was due to the engineering branch 
of the United States Navy. ‘‘ One great feature of 
the war, the voyage of the Oregon from the Pacific 
coast to the scene of hostilities,” was, Mr. Dunell 
says, ‘‘an engine-room triumph . . . The voyage 
of the Oregon revealed in the engine-room staff 
those qualities which have always been characteristic 
of our race, and especially in our Navy, and_ to 
which its greatest successes have been due. The 
engineering staff of the Oregon must have carried 
out their routine duties conscientiously, or the 
ship would not have accomplished what she did. 
It is the unostentatious performance of duty for 
duty’s sake that is at the root of naval efficiency. 
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It is a humdrum virtue, perhaps, but most useful. 
_.. It was Nelson’s dogged perseverance, his 
unwearying attention to detail, especially displayed 
when cruising off Toulon, that put those ‘ storm- 
tossed ships’ into the state which gave them 
the crowning victory of Trafalgar.” The boiler 
question naturally occupies considerable space in 
the year’s engineering review, the author quoting 
passiges from Rear-Admiral Melville’s report 
to the Secretary of the United States Navy, 
in which it is stated that the water-tube boiler 
will be used in future in cruisers and battleships. 
There are also notes on fuel economy and engine 
efficiency ; the difficulty of reconciling the opposing 
demands of the engines and the boilers respec- 
tively in regard to economy in relation to speed 
being discussed. The effect of auxiliary machinery 
is treated at some length, the system of electric 
driving with a central station being referred to. 
Triple screws is another subject dealt with, a little 
inadequately, perhaps, on account of space limita- 
tions. It would have been more satisfactory had 
the author referred at greater length to the discus- 
sion on Admiral Melville’s paper contributed to the 
last meeting of the Institution of Naval Architects. 
The balancing of engines, nickel steel, and steam 
turbines for marine propulsion are the remaining 
questions touched upon in this chapter. 

The second division of the book, in which is con- 
tained the tables of British and foreign war 
vessels, does not lend itself to detailed criticism. 
The ‘‘ Naval Annual” since its first introduction, 
has held the position as the chief authority on 
the composition of the fleets of the world. There 
has been no falling off in this part of the work ; 
in fact, it has been improved as time has gone by. 
The labour involved in keeping these lists of ships 
up to date must be very great, and our experience 
gained by the constant use of the ‘‘ Annual” tells 
us that the details are set forth with remarkable 
general accuracy. The outline plans of British and 
foreign ships afford also a most valuable source of 
information, and a great improvement has been 
made in the illustrations of late years. Part IIL, 
on ‘‘ Armour and Ordnance,” is as well treated as 
usual by Captain Orde Browne, and that is giving 
the section very high praise. The trials of armour- 
plates and projectiles that have taken place during 
the year are described, and illustrations of plates 
tested are given. Engineering drawings and photo- 
graphic reproductions of Vickers’ breech mechanism 
are also published in this section of the work. 
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MESSRS. SCHNEIDER AND CO.’8 
WORKS AT CREUSOT.—No. LXIII. 


Navat Movuntines ror Quick-Frrine Guys— 
(continued). 

Recent Types of Quick-Firing Schneider-Canet 
Guns.—These are based on the 1888 pattern, and 
also, for certain parts, on the earlier types pre- 
viously described. The gun itself, as a rule, is 
the same, with the exception that in certain cases 
the one-motion cylindrical breech-block has been re- 
placed by the concentric-threaded type. The mount- 
ing reproduces certain primary arrangements of the 
1888 pattern, and, to a certain extent also, the 
design of slide and bolster of the 65-millimetre 
(2.559-in.) 50-calibre gun mounting, mentioned in 
our first descriptions of quick-firing Schneider- 
Canet guns. We propose, as we have already done 
for the 1888 pattern, to give a complete description 
of each type of mounting. 

47-Millimetre (1.850-In.) 60-Culibre High-Power 
Quick-Firing Guns (Figs. 581 to 583, pages 168 
and 170): 


Weight of gun _ ... 270 kilog. (595 1b.) 
Length in calibres ... 60 
Weight of mounting 450 kilog. (992 Ib.) 
ms ee ena ‘a ‘> 
Elevation ... _... .. + 15deg. — 15 deg. 
Weight of projectile «. 1.5 kilog. (3.30 Ib.) 
Muzzle velocity in service ... 880 m. (2887 fc.) 


The gun is of steel throughout, and eccnsists of 








four parts: a. The inside tube that runs the whole 
length of the bore and bears in the rear against a 
projection of the jacket. b. The jacket in which is 
cut the breech seating, and which is provided in the 
rear with a coil made with lugs for the fixing of the 
brake and recuperator-rods. c. The front coil 
which joins the gun tube tothe jacket. d. The 
breech mechanism of the concentric-threaded type 
with extra quick-opening action, already described. 

The mounting consists of the bolster bolted on 
the deck; the movable slide that rests on the 
bolster with the interposition of a pivot ; the oscil- 
lating housing or jacket, which carries the gun and 
rests in the slide. The slide, housing, and gun, 
turn in two guiding collars with a vertical axis, for 
training the gun. The housing and gun osciliate 
round the housing trunnions for obtaining the re- 
quired elevation. 

The bolster is in the shape of a truncated cone 
and consists of the outside envelope of wrought 
steel, fitted at its lower part with an angle form- 
ing a flange by which the cone is bolted to the 
firing platform; of the inside gun-metal body, 
on which are fitted: (a) The top plate which 
carries part of the weight of the mechanism; and (b) 
the two guide collars of the slide pivot, joined 
together by a piece in the shape of a oe cone, 
provided with stiffening ribs. 

The slide is in one piece and rests on the bolster. 
It consists of : (a) Two parallel cheeks with trunnion 
plates in which fit the trunnions of the gun hous- 


A.|iIng ; on one side is a projection in which engages 


a square-headed bolt that serves to fix the trun- 
nion at any required elevation. (b) A circular 
disc which joins the two cheeks at their lower part 
and carries the buffers that limit the degree of 
elevation of the gun. (c) The central pivot, formed 
of two cylindrical parts, joined together by a trun- 
cated cone. At the lower part of the pivot is a 
bolt provided with a catch. When the slide is in 
its place, a nut is screwed on the bolt, which bears 


.|on the bottom of the pivot and prevents all raising 


during firing. Besides this, a hand screw goes 
through the shell of the bolster, and by bearing 
against the body of the pivot allows of fixing the 
gun in any position. . 

The housing is cylindrical, it surrounds the gun 
and forms a slide during recoil and running out. 
It consists of : (a) A jacket with trunnions and fitted 
at the ends with gun-metal rings to insure a perfect 
guiding. (b) A recoil cylinder in one piece with the 
jacket, and on one of the ends of which is screwed 
the central counter-rod. On the left side of the 
housing are two bearings on which are bolted the 
flanges that hold the recuperator and the butt end 
for the training of the gun. The hydraulic recoil 
cylinder is on the Schneider-Canet system, with 
central counter-rod ; its rod is held by a nut in the 
lower projection of the recoil rear jacket. The 
recuperator consists of a cylindrical chest contain- 
ing a series of spiral springs ; its governing rod is 
fixed to the second projection of the recoil rear 
jacket, and is provided with a bearing ring which 
weighs on the set of springs. The working of the 
recoil cylinder is therefore quite independent of 
that of the recuperator, as these elements are with- 
out inside communication from one to the other, 
they act therefore separately during recoil, the re- 
cuperator alone effecting the running out of the 
gun. 

The various parts of the mounting being of com- 
paratively small weight, and the shifting of the 
movable parts requiring but little effort, training 
and elevation are secured by the gunner bearing 
with his shoulder on the butt. By taking hold of 
a suitable handle in one piece with the butt, the 
gunner has no difficulty in-sighting the target 
accurately. 

When a quick-firing salute is to be effected with- 
out any modification in the sighting of the gun, it 
suffices to set the screw on the right-hand trunnion 
and that which goes through the shell of the bolster, 
in order to fix the gun in the required position. 
The scale is carried in a slide which forms part of 
the jacket, and the sight is on the left trunnion. 
A suitable shield serves to protect the gunners and 
the working parts of the gun. 

These guns are characterised by their very great 
power compared with their calibre and by the flat- 
ness of the trajectories, which renders the firing 
point blank up to a distance of 1000 metres quite 
practicable. They are, therefore, most suitable for 
naval service on board ships of limited tonnage de- 
signed for pursuing similar ships scantily protected 
but capable of developing a high speed. They can 
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be worked ultra-rapidly, the breech-block being 
almost instantaneous in its action. 

65-Millimetre: (2.559-In.) 50-Calibre Gams (Figs. 
584 and 585, page 169). These guns, as a whole, 
embody the same general arrangements as those 
of 47-millimetre 60 calibres in length, just de- 
scribed. They differ, however, in the addition 
of an elevating mechanism and in the details of the 
slide pivot. 


Weight of gun we wee 550 kilog. (1212 Ib.) 
Length in calibres ... bas 50 
Weight of mounting . 600 kilog. (1322 Ib.) 

sg shield... ae pes <A 
Maximum angles of eleva- 

tion ... ee ee .. + 15 deg. — 10 deg. 

Weight of projectile is 4 kilog. ( 8¢ lb. 
Muzzle velocity in service... 470 m. ( ey 


The elevating mechanism is on the left side of 
the slide; it consists of a shaft fitted with a 
toothed pinion and worked by a handwheel ; this 
shaft works a second spindle parallel with the 
mounting bracket and fitted with an endless screw 
that engages a helicoidal wheel mounted on the 
same axis as the cylindrical pinion that engages 
the toothed sector fitted to the jacket, and trans- 
mits to the gun the required oscillations. As re- 
gards the inside pivot arrangements, these guns 
are very similar to those of 10, 12, and 16 centi- 
metres described hereafter. 

10-Centimetre (3.937-In.) 45-Calibre Quick-Firing 
Guns (Figs. 586 to 589, pages 168 and 169).-- 
Guns of this type haye been manufactured lately 
by Messrs. Schneider and Co. in large numbers. 

The mounting is generally similar to that for 
the 47 and 65-millimetre guns already described, 
but it embodies a special mechanism for the training 
of the gun. In this and the larger calibres, the inertia 
of the movable parts is tuo great for it to be pos- 
sible to insure their working with the required 
rapidity by simply acting on the butt end of the gun. 

The bolster is of cast steel, in one piece, its 
lower flange being bolted on the deck. Its central 
part forms the seating of the fixed pivot ; this is of 
steel, and its height can -be varied at will, owing 
to the outside threads cut on it. This pivot bears 
part of the weight of the slide, and insures besides 
the perfect centreing of the system. On the top 
part of the bolster is a horizontal ring which is 
continued on the inside by a vertical cylindrical 
bearing ; this is provided with a gun-metal lining. 
The whole arrangement is suitably stiffened. The 
slide is of the same shape as those of the 47-milli- 
metre and 65-millimetre mountings; its bottom 
part ends in a step-bearing lined with gun-metal 
which clasps the fixed pivot of the bolster. The 
brake, with central counter-rod, is placed under 
the gun housing ; on the top part of the latter are 
the two cylindrical envelopes that contain the 
recuperator set of springs. The mechanism for 
training the gun consists of : (a) A horizontal shaft 
slightly inclined with regard to the axis of the 
slide ; it is provided with an endless screw worked 
through a set of conical pinions, one pinion being 
keyed on the handwheel shaft, (b) A circular rack 
which runs round the bolster ; an elastic coupling 
is used to control the speed of the various 
parts in the training operations. The endless 
screw and the circular rack are surrounded by an 
airtight envelope, easily removable, to preserve 
them. The elevating mechanism, apart from the 
dimensions, is the same as that for the 65-milli- 
metre guns. All the movable parts are fitted with 
an airtight cover provided with a lubricator. The 
gun housing is fitted with a butt-end against which 
rests the gunner during the service. 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CoRR&sPONDENT.) 
(Concluded from page 140.) 

THE somewhat extended notice of this meeting 
may be concluded with short notices of a few other 
papers that were read. Two of these were en- 
titied ‘‘ Power Plant of Columbia University,” by 
E. A. Darling, and ‘‘ Central Heating Plant of the 
University of Madison, Wisconsin,” by Professor 
Storm Bull. They were both elaborate and well 
illustrated, but neither could be treated with justice 
in these columns. Anyone who hasa similar problem 
to solve will find both of them quite interesting. The 
first paper extended through fifty-eight 8vo pages, 
and the second through twenty-four. ‘‘The Plunger 
Elevator,” by Professor G. J. Alden, described this 





type of elevator, which he considered adapted to 
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high buildings. He stated it had attained a speed 
of 600 ft. per minute. He believed it economical, 
safe, and requiring but little for repairs. ‘‘ Ele- 
vators,” by Charles R. Pratt, followed this paper, 
and the leading types were described and illustrated. 
Naturally, as chief engineer of the Sprague Electric 
Elevator, the author had an excellent opinion of 
that firm. This paper extended through sixty 
pages, and can be heartily commended as a full 
discussion of the subject. 


THe ALLEN VALVE. 


‘*The Allen Valve for Locomotives” was then 
read by Mr. C. H. Quereau. He stated : 


There are decided differences of opinion among railroad 
mechanical men as to the value of the Allen or double- 
rted valve, a diagram of which is given in Figs. 22 and 23. 
hose who favour its use claim that it secures a greater 
mean effective pressure than the plain valve by _—_* 
more prompt and full admission, thus increasing the 
power of locomotives on which it is used. Those who 
oppose its use claim there is no difficulty in getting all 
the steam into the cylinders that is needed without the 
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Allen port, the main difficulty being to reduce back pres- 
sure and compression; that if the Allen valve gives a 
freer admission, its use necessarily increases the difficult; 
of getting the steam out of the cylinders, increasing 
pressure and compression, and causing the engines to 
pound badly. 

Strictly speaking, compression is the period of the 
stroke from exhaust closure to lead opening. The term 





MOUNTING FOR 47-MILLIMETRE QUICK-FIRING GUN. 
(For Description, see Page 167.) 




















Fig. 52° 























a a a kre 


‘excessive compression” is commonly used to denote a 
suddenly rising pressure at the end of the return stroke, 
which takes the form of a loop on the indicator card, and 
is usually wrongly assumed to be caused by the compres- 
sion of steam remaining in the cylinder at the time of 
exhaust closure. If exhaust closure takes place at half- 
stroke with 3 lb. back pressure and 8 per cent. cylinder 
clearance, the pressure in the cylinder at the end of the 
stroke will reach only 1131b. If the back pressure is 
12 lb. and the ay tee begins at 15in., the full stroke 
being 24 in., the highest pressure attained at the end of 
the stroke will be but 137 1b. With the usual locomotive 
valve gear and the valve line and line inside, compression 
begins at about 15 in. of the return stroke. These facts 


remain true whether the valve is of the common type or | po 


an Allen valve. From the foregoing it is quite evident 
that the Allen valve cannot produce a compression equal 
to the boiler pressures commonly used, and we must look 
elsewhere for the cause of the so-called excessive com- 
— complained of. That this cause is excessive lead 

believe will be clearly shown by the cards in Fig. 24 
to 26, which were all taken from the same engine, hav- 
ing Allen valves, under practically the same conditions, 
except a difference in lead, and which clearly prove that 
the Allen valve can be so set as not to produce excessive 
compression. (The engine from which these cards were 
taken had drivers 68 in. in diameter, valves with 5-in. 
travel in full gear, g-in. outside lap, and Allen ports 
4 in. by 17} in. inside clearance, ,', in. on either end, 
cylinders 19 in. by 24 in., and steam pressure 165 lb.) 

In view of the preceding, it seems to me clear that 
those who criticise the Allen valve have made the mis- 
take of assuming that the excessive compression fre- 
quently found to accompany its use is due to so free an 
admission of steam from the beginning of the stroke up 
to the cut-off as to produce abnormal back pressure and 
compression, while the facts in the case are that the 
objectionable results are cau by too much lead, which 
can be easily remedied, without losing the advantage 
claimed for this valve. That the objectionable feature of 
undue compression can be obviated seems evident from 
card 9, Fig. 26. 

On this card the average back pressure from the begin- 
ning of the return stroke up to the point of exhaust 
closure is 7 lb. Taking into consideration the fact that 
the drivers were making 267.6 revolutions per minute 
when the card was taken, and that these are represent- 
ative cards among hundreds taken under similar con- 
ditions, it seems evident that the Allen valve cannot 
justly considered as producing more back pressure 
than the plain valve. 

From the foregoing I feel warranted in drawing the 
conclusion that the Allen valve, when properly set, does 
not produce more k pressure or compression than a 
plain valve under similar conditions. 

_It is sometimes objected that the Allen port neces- 
sitates a weak design, or the valves must be made very 
heavy. For about ten years the Chicago, Burlington, and 
ty Railroad has been using, very successfully, on 
19 in. by 24 in. engines, having steam ports 14 in. by 
17} in., Allen valves weighing only 112 1b. without pack- 
ing strips, 











A New System or VALVES FOR ENGINES. 


Following this was, ‘‘ A New System of Valves 
for Steam Engines, Air Engines, and Compressors,” 
by F. W. Gordon. 

These valves were described and illustrated by 
drawings. The author said : 

These valves being placed in the heads of the cylinder, 
and the valve cylinder’s bore being parallel with the bore 
of the main cylinder, the inner flush ends of the valves 
are parallel with the inside of head. The distance from 
the cylinder to the port is shorter than usual, reducing 
the resistance and change of temperature incident to long 


rts. 
When the engine is compound the ct of the 
valves in the heads is conducive to direct and free passage 
between the cylinders, so that practically exhaust pres- 
sure in a high-pressure cylinder may be the initial pres- 
sure in a low-pressure cylinder. hen the piston is at 
dead point, and the valves have the desired lead, and the 
ends of the valves nearly flush with the inside of the 
cylinder head, then, as the piston es from that end, 
one of the valves follows the piston and the other recedes 
from it. It will be seen, then, that no amount of in- 
creased travel of the valves materially increases the 
clearance, hence the system is especially adapted to shaft 
governing, where in shorter cut-offs the uction of a 
—_ valve travel will affect the portage and cause wire- 
rawing. 

For air compressors, which include blowing engines 
used at blast-furnaces, gas or any other elastic fluid 
compressor, the inlet valves are constructed so as to be 
similar to one pair of a steam engine’s valves. The 
delivery or discharge valves may be similarly constructed, 
or modified. 


Fire Hyprants. 


One very elaborate paper, covering 107 pages, 
was not reached for lack of time, and had, there- 
fore to be taken as read. It was called, ‘‘ Experi- 
ments on Various Types of Fire Hydrants,” by 
Chas. L. Newcomb. The records given were quite 
exhaustive, and treated of frictional resistances of 
various hydrants, and the results were carefully 
tabulated, some 52 pages consisting entirely of 
tables. The author stated : : 

The object of these tests was a complete in- 
vestigation of the fire hydrants now commonly 
used, and the work was divided under the following 
heads : 

1. The loss of pressure due to the friction of 
water in the hydrant, the total loss being sub- 
divided into barrel loss and nozzle loss. 

2. The discharging capacity of open hydrant 
butts at different pressures. : 

3. The water-hammer caused by quickly closing 
the main gate. 
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4, General features of construction, certainty of 
action, strength, durability, &c. 

Some interesting data were also obtained on two 
6-in. meters which were used in the tests. 

It is a most valuable record, and will find its 
place in the libraries. 

The session closed with the usual votes of thanks 
to everyone and everything, and the passage of the 
four resolutions calling the attention of Congress 
to the need for providing more room and facilities 
at the Patent Office. 

It may be said in furtherance of these, that the 
Patent Office is no tax on the public, but has over 
4,000,000 dols. to its credit in the U.S. Treasury. 





ROLLING-MILL REVERSING ENGINES. | 

WE illustrate on page 176 and on our two-page 
plate a set of reversing roller-mill engines, built for 
the Keystone Axle Company, of Beaver Falls, Pa., by 
the Philadelphia Engineering Works, Limited, of 
Philadelphia, U.S.A. The general arrangement of 
the engines is well shown in the engravings, Figs. 
1 and 2, on page 176, which show that it is horizontal, 
the cylinders being bolted to a girder frame of the 
“Tangye” type, and the engine is provided with a 
link-motion reversing gear. The cylinders are each 
24 in. in diameter by 42 in. stroke, and are shown in 
detail in Figs. 3 to 5. The steam connections are, 
it will be seen, made at the top of the cylinders, whilst 
the exhaust outlet is below. Relief valves are pro- 
vided at each end of the cylinders, to guard against 
the danger arising from water in the steam pipes. 
The slide valves are of the double-ported Trick type 
as shown in Figs. 6 to 12, and are provided with 
relief frames at the back, which greatly reduce the 
wear of the valve and also facilitates the handling 
of the engines. The link-motion a gear is 
operated by steam, the motion being controlled by an 
oil cataract which can be seen in position in Fig. 1. 
Details of the link are given in Figs. 13 to 15, and 
large wearing surfaces, it will be observed, are pro- 
vided. The frame proper is made in two parts, the 
guides being formed in that portion which is bolted 
direct to the cylinder. This guide frame, as shown in 
Figs. 16 and 17, is exceptionally deep and rigid, and 
bears on its foundation over its whole length. Good 
contact between the masonry and the metal is insured 
by grouting up the top of the foundation with sand 
and cement after the engines had been put in posi- 
tion. The crosshead has adjustable shoes, the arrange- 
ment being such that it is impossible to tighten them 
up unequally and thus throw the crosshead pin centre 
out of line. The connecting-rods have solid ends, 
The main bearing is carried in an extension bolted 
on the back portion of the bedplate. The construc- 
tion of this extension is shown in Figs. 19 and 20, 
whilst the arrangement of the brasses, which are of 
the four-part type, adjustable in every direction, is 
shown in Figs. 21 to 25. They are, it will be seen, 
lined with white metal, and the caps are deep and 
rigid, and being lipped over inside and out, support 
the body of each bearing against the heavy strains 
to which it is subjected in rolling-mill practice. A 
second bearing of similar design, which is not shown in 
the illustrations, but is bolted on to the flanges there 
visible, carries the second motion shaft, which is 
driven by spur gearing, a steel pinion being 
mounted on the main shaft between the two 
sets of eccentrics. A throttling governor designed 
for 130 revolutions per minute controls the speed 
by a throttle valve placed below the main steam 
valve, as shown in Figs, 1 and 2, The working levers 
and the shut off valve are, it will be seen, within 
easy reach of the driver, when the latter is on the 
platform provided for him. In addition to the main 
steam valve, quick-acting supplemental stop-valves are 
fitted just above each cylinder, and these valves can 
be instantly closed by one of the hand levers shown in 
Fig. 2. Special attention has been paid to the lubri- 
cation of the engine. The crank and crosshead pins 
can be lubricated without stopping the engine, and 
splasher plates and drip-trays are provided to catch 
all waste oil. 
‘. = principal dimensions of the engines are given 
elow : 


Diameter of steam cylinders ... we 24 in. 
Length of stroke... 0... ae 42 ,, 
Diameter of main journals _... ies 14,, 
Length nF ‘is Gal $56 26 ,, 
Diameter of main shaft ... ez 5 16 ,, 
5 crankpins ... oe Sis og 
Length of crankpins 9 ,, 
ens connecting-rods 9 ft. 74 in 
Diameter __,, oe a oi 58 in. 
_ piston-rods ... ~ Pe 48 ,, 
Crosshead slippers, upper and lower, 
each an aE Ste ae ... 250s8q. in, 
Width of steam ports ... ... _—... 13 in. 
Length of or) ” eee eee oe 21 ” 
Width of exhaust ports eg uses 3 
Length of ae 


Diameter of main steam pipes... ai 10 ,, 


in. 


Diameter of each steam pipe ... 
wee ” 


Exhaust pipes, each 
Width of lake ics ai 
Links, length of block ... 
Reversing cylinder = a a8 
Diameter of oil cataract... =v ee 83 
Weight without flywheel or gearing... 110,000 lb. 


” 
” 


aawoant 





THE ANDREWS AND MARTIN BALANCED 
SLIDE VALVES. 

WE illustrate on this, and on pages 172 and 173, a 
balanced slide valve which has been patented by Messrs. 
Andrews and Martin, and for which Messrs. Henry 
Watson and Co., of the High Bridge Works, New- 
castle-on-Tyne, are the sole licencees. The valve 
is more especially intended for use on marine engines. 
With the constant increase in working pressures, and 
in cylinder sizes, some form of balanced valve is be- 
coming more and more necessary. Of course the piston 
valve is perfectly balanced, and when modern pres- 
sures were first introduced into marine engine work 
such valves were commonly used in all the cylinders, 
in spite of complicated and expensive castings then 
necessary. The valves, however, soon acquired a 


BALANCED VALVE 
GIVING SAME AREA, 


Fig.t. 


























bad reputation for leakage unless attended to at fre- 
quent intervals. 

It may be interesting to recall in a general way the 
experiences of engineers since the adoption of high 
steam pressures. When piston valves were first 
adopted in triple-expansion cruiser engines, they were 
fitted to all cylinders; ultimately the flat slide valve 
with relief rings was reverted to for the low-pressure 
cylinder on account of the larger amount of steam 
leaking through to the condenser. By-and-bye flat 
slide valves were extended to the intermediate cylin- 
ders, but on account of the excessive friction and 
strain on the valve eed becoming more aggravated 
with each increase of steam pressure, they lone once 
more given place to the piston type of valve. So many 
changes within a comparatively short time tell their 
own tale, 

Various forms of balanced slide valves have been 
tried, but the most satisfactory one which has hitherto 
been made is that in which the ordinary slide valve is 
provided with a corresponding face on its back, having 
ports similar to those on the front, the three sides of 
the valve being embraced by a stationary saddle 
which rests on the cylinder face, the back of the 
saddle being strong enough to resist the steam pres- 





sure without yielding, and having false ports or re- 











cesses about }in. deep opposite to the ports in the! 


cylinder face. By drilling suitable holes through the 
valve to admit steam into the recesses in the saddle 
face, the valve becomes effectively balanced. This 
type of valve has been adopted almost exclusively in 
one of the largest om nace works on the Con- 
tinent for the past eighteen years, with the most un- 
qualified success. They are fitted to all cylinders 
working up to pressures of 250 lb. per square inch, 
whether for main or auxiliary machinery. One eet of 
machinery has been working under a pressure of 200 lb. 
per square inch from 1888, subsequently increased to 
250 lb. per square inch in 1892. he six slide valves 
for this set of machinery are at the present time in as 
good order as the day they were put in, and have all 
the appearance of being able to wear out two or three 
cylinders. It has been proved experimentally that 
these valves are perfectly steam tight at those pres- 
sures and are easily handled, while an examination of 
them, after some years of service, dispels any lurk- 
ing suspicion of leakage. If the surfaces are supplied 
with a small amount of lubricant they require no 
further attention, and seldom or never require even 
adjustment. 

he only objection which can be raised to this valve, 


Fig 3. 
H.P.PISTUN VALVE 
Say OF H.M.S. POWERFUL. 
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if, indeed, it may be called an objection, is that the 
valve chest must be increased in size to accommodate 
the saddle, and that its first cost is somewhat higher 
than an ordinary slide valve, because the faces must 
be scraped up to a good working fit. The latter 
objection may yet be overcome by the adoption of 
suitable machinery for grinding them. The former 
— has been met in the Andrews and Martin 
balanced slide valve by making a single deep port in 
the cylinder, adding a port through the valve at each 
end, and increasing the depth of the usual recesses in 
the saddle, as shown in Figs. 1 and 2. This valve 
secures a double opening, both to steam and exhaust, 
while retaining the valve travel of an ordinary single- 
ported valve. The figures show the valve in its open 
position, getting steam at one end while exhausting 
at the other. 

When this valve was first introduced it became 
evident that the cylinder and saddle faces would 
require to be protected from the direct impact of 
steam issuing from the opposite ports because the 
rush of steam deteriorated the surfaces, and owing to 
their dry condition these became scored in a compara- 
tively short time. By fitting projections in the central] 
exhaust port those surfaces are protected, and a film 
of lubricant can be deposited on them, which, besides 
keeping them in good condition, assists in making the 
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valve absolutely steam-tight. They serve another 
important purpose, however, which is not to be lost 
sight of, namely, that in low-pressure cylinders, 
where it is impossible to obtain sufficient compression, 
the top and bottom exhaust edges are left open to 
each other, so that the release from one end of the 
cylinder is directed into the opposite end, thereby 
providing a cushion and saving steam at the same 
time (see Figs. 8 and 9). The advantages gained by 
these modifications are of great importance, and 
become much more apparent when compared with an 
ordinary double-ported slide valve as usually fitted in 
low-pressure cylinders. In Figs. 5 and 6 are shown the 
slide valve and chest of H.M.S. Powerful, whilst in 
Figs. 8 and 9 we have a double-opening balanced slide 
valve having the same steam and exhaust areas through 
it as that of the valve fitted. It will be observed 
that while the chest in the former case is 7 ft. 8 in. 
deep, and extends considerably above and below 
the cylinders, the chest in the latter case is 6 ft. 7 in. 
deep, the same depth as the cylinder, and consequently 
leaves much more clearance under the protective deck. 
The estimated weight of the -louble-ported valve is 
about 30cwt., that of the balanced valve is19cwt. This, 
however, does not show the full extent to which these 
valves may and actually have been reduced in weight. 
For example, the dimensions of the low-pressure slide 
valve for a British second-class cruiser were 76 in. 
wide by 50 in. deep, and the weight of the valve would 
not be far short of 24 cwt., with a valve travel of 8 in. 
The ordinary double-ported valve for a foreign second- 
class cruiser, having precisely the same stroke, and 
number of revolutions, was 56 in. wide by 45 in. deep, 
weighed 9} cwt., and had a valve travel of 7 in.; 
while the double-opening balanced valves being fitted 
to a similar cruiser are 54 in. wide by 36 in. deep, and 
weigh 74 cwt. each. Representative sets of indicator 
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diagrams from these cruisers are given in Figs. 11 and 
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12, showing the steam distribution due to the two 
types of valves, and it may be interesting to add that 
those of the balanced valve were each taken during 10 
revolutions of the engine ; that is to say, the indicator 
pencil was allowed to traverse the figure 10 times, the 
resulting diagram showing only a thin line. It will be 
observed, too, that every action of the balanced valve 
is much better defined than that of the ordinary 
double-ported valve. 

Other advantages, which are not without their im- 
portance, are the large single port in the cylinder, 
which admits of its being perfectly cleaned of its core 
sand and of being thoroughly examined, whilst pro- 
viding more direct passages for the steam. The valve 
and saddle are, nevertheless, free to lift off the face 
and relieve an accumulation of water in the cylinder. 

As regards the strain on valve gears generally, no 
better indication of this can be had than by observing 
the vibration or movement at the end of the reversing 
levers when on a full-power trial. It will then 
seen that the movement seldom amounts to less than 
:*; in. on cruiser engines ; with balanced slide valves 
it is almost imperceptible, scarcely reaching a measur- 
able amount. 

In Figs. 1 to 5 we have a comparison between the 

iston valve of H.M.S. Powerful and a double-opening 
anced slide-valve, giving the same areas through it, 
which perhaps does not show to the best advantage, 
because it was considered preferable to have the same 
valve travel for all the valves in place of different 
travels, as made in the engines of the Powerful. This 
can be more easily arranged when all the valves are 
of one type than when piston and flat valves are used 
on the same engine. 

Besides the disadvantages inherent in piston valves 
already referred to, they entail a more difficult and 
expensive casting in the cylinder, besides greatly in- 
creasing the clearance space in the steam ports. The 
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clearance volume immediately above and below the 
piston remains the same in both cases, but the mean 
volume in the ports alone in the case of the piston 
valve here illustrated is about 7.2 cubic feet, while 
the same volume for the double-opening balanced 
valve is only 3.2 cubic feet. The clearance in the 
former case is, therefore, 2} times that of the latter. 
The whole volume of clearance in the former case is 
25 per cent. of the cylinder volume, while in that of 
the latter it is 11.5 per cent. of the cylinder volume, 
which, of course, represents a considerable saving in 
steam consumption. Again, the estimated weight of 
the piston valve is 14 cwt., against 11 cwt. for the 
double-opening slide valve. 

It should be pointed out that the foregoing com- 

rison has been made with the valves of the Power- 
ul, because very complete data have been published 
respecting these engines.* But it by no means repre- 
sents the minimum size of double-opening balanced 


be| valve, which might be fitted to these engines with- 


out in any way impairing their economy at full or 
any other power, because, having more direct ports, 
and the valve admitting all the steam at the ends in 
place of partly through side openings in the valve 
while it is in motion, the steam velocities can be, an 
actually are, made much higher than those in the 
Powerful, consequently all areas can be made smaller 
while the valve and valve travel are correspondingly 
reduced. 

For example, the steam velocities through the valves 
corresponding with the indicator diagrams given in 
Fig. 12 are in feet per second as follows : 


Steam. Exhaust. 
High pressure ... ; 159 90 
Intermediate pressure... 259 145 
Low pressure ... m2 330 185 





* See ENGINEERING, vo!, lxii., page 403 et seq. 
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THE ANDREWS AND MARTIN SLIDE VALVE 
CONSTRUCTED BY MESSRS. H. WATSON AND CO., NEWCASTLE-ON-TYNE. 


Fig. 71. 4g. 12 
DIAGRAMS FROM PISTON AND ORDINARY DIAGRAMS FROM DOUBLE OPENING 


DOUBLE PORTED SLIDE VALVES = : ¥% BALANCED SLIDE VALVES 


REVOLUTIONS I17 


REVOLUTIONS 140 
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Single-ported balanced valves are also being exten- notch is cut at one end, so that the advanced edge of 
sively adopted for all kinds of auxiliary machinery, | the valve makes a small triangular opening, which 
including centrifugal pump engines, fan engines, | may be reduced to a mere point. 
jaa jumps, — pumps, &c. They are — : 

mira) up to o } be 
fitted in Yengland to work under men of 300 Ib, |_ Tux East Riven.—Preliminary plans ie Ooo ween 
per square inch, | new bridges over the a ea Kose phe 

Steam regulator or admission valves are also being | Br°PStc of War withia a month. ‘The exact sites of the 
made on this principle, in place of the usual stop or nena brid = have not yet been fixed, but surveys 
equilibrium valve. ie this case, as shown in Figs. 23 is being pushed forward. The New York Board o 
to 16, quadruple openings are secured, but in order to | Estimates and Appointments has appropriated 10,000/. 
admit a small amount of steam’ at first an angular | for the preliminary surveys. 





f | mal power of 1000 British thermal units 


MULTIPLE LIGHTNING STROKE. 
To THE EpitToR OF ENGINEERING. 

Srr,—An interesting example of the multiple stroke by 
lightning occurred at 3 a.m. July 22, at Southampton. 

The four strokes A, B, C, and D (vide scaled sketch 
herewith) were received simultaneously, according to 
evidence I gathered to-day. Stroke A knocked down a 
a at the corner of a lofty grain store; stroke B 
demolished a flagstaff secured to the centre of the parapet 
wall of the Pier Hotel; stroke C smashed a chimney of 
the Royal Southern Yacht Club; stroke D splintered a 
small flagstaff over the clock tower of the toll bar of the 
Royal Pier. I carefully examined the footings of the 
flue at C, and found no trace of any rupture of material. 
The stroke, so far as its destructive action was concerned, 
seemed confined to the chimney top, and the same 
po sean e to be the case with B and D. At the latter 
place the staff is held in an iron cage surrounding a clock 
which is not at all injured, and to this is secured a 
straight and vertical stovepipe to a stove in the centre 
of the toll-room below, which has a concrete floor on 
which the stove stands. The electricity appears to have 
gons to earth by means of the wet roof and walls, some 
fuses to protect electric wires being burnt, as also in the 


@9 50 peFre 








Royal Southern Yacht Club. The flues of A belong to 
the Pier Hotel, and the soot was driven from them with 
some force and covered the floors of the rooms. 

Rougbly, the four simultaneous strokes were received 
within a circle of 100 ft. radius, and the four points 
vary considerably in altitude; A is the highest, C next, 
B and D considerably lower than A and C. More- 
over, a flat lead roof on the top of the club-house is 
higher than the chimney. 

he idea is therefore not tenable—that higiee points in 
the vicinity will afford protection to lower points, 
although the higher points offer such excellent reads to 
‘earth ” as the soot-covered chimney flues at A and C. 

The division of the stroke is probably occasioned by 
earth charges previously accumulated by induction at the 
points subsequently struck by the flash. Relative alti- 
tude is evidently not to be relied upon. 

The highest points are not of necessity struck, or the 
top of the club-house would have been struck, and lower 
points, like the Toll House, are not protected by higher 
points near at hand, if the flash be sufficiently powerful 
to divide itself effectually. 6 

Yours faithfully, 
J. T, BUCKNILL, 

Thorhfield, Bitterne, July 23, 1899, 





WESTINGHOUSE GAS ENGINE. 
To THe Eprror of ENGINEERING. 
Sir,—In your issue of July 21, you give a short ré- 
ference to the Westinghouse gas engine, and refer your 
readers to a resumé ot a full description given by Mr. 
Ruud in your issue of March 17 last. In your issue of 
July 21, you put the consumption of coal gas at 25 cubic 
feet per hour per kilowatt. According to Mr. Ruud’s 
paper, the gas consumption seems to depend in some 
utterly incomprehensible way upon the size of the gas 
engine. The mechanical efficiency of the gas engine must, 
of course, increase as the power increases, but the increase 
is confined within very narrow limits. There cannot in the 
case of gas engines any practically appreciable dif- 
ference in the efficiency estimated in terms of the in- 
dicated horse-power. In the case of steam engines we 
have to deal with another element—boiler efficiency— 
and it is this element which really makes the bulk of the 
difference between the efficiencies of large and small in- 
stallations of steam power. The results of the experi- 
ments given by Mr. Ruud were obtained from engines 
varying from 20 to 650 brake horse-power actuated by 
natural gas, the thermal power of which is put at 1000 
British thermal units per cubic foot. The results varied 
from 12 cubic feet for the small engine to 10.5 cubic feet 
for the large engine per brake horse-power per hour. The 
less favourable result of 12 cubic feet of natural gas of a ther- 
cubic foot cor- 





oo with 19 cubic feet of coal gas of a thermal power 
of 630 British thermal units per cubic foot, or the efficiency 
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claimed is less than that claimed by Messrs. Crossley 
and Co. for engines of a similar size, for which a me- 
chanical efficiency of about 82 per cent. is claimed. With 
this mechanical efficiency, the natural gas consumption 
per indicated horse-power corresponding to 12 cubic feet 
a brake horse-power would be less than 10 cubic feet. 
f, therefore, we are to accept Mr. Ruud’s statement as 
correct, the mechanical efficiency of Messrs. Westing- 
house and Co.’s largest engines must exceed 100 per cent. 
If in the case of the 650 horse-power engine the gas con- 
sumption is reduced to 104 cubic feet of natural gas of a 
thermal power of 1000 British thermal units per cubic 
foot, the mechanical efficiency of the engine must be 
equal to about 94 per cent., if the mechanical efficiency 
of the engine which uses 12 cubic feet of the same thermal 
power is equal to about 82 per cent. If Mr. Ruud’s 
anticipations in the case of the 1500 horse - power 
engines now in course of construction, are verified, and 
the gas consumption is reduced to 84 cubic feet of gas 
with a thermal power of 1000 British thermal units per 
cubic foot, the mechanical efficiency of the engine must 
ual to more than 115 per cent. The explanation is 
clearly to be found in the correct determination of the 
thermal powers of the natural gas, which must neces- 
sarily vary from time to time. Did Mr. Ruud have an 
analysis of the natural gas made at each experiment? 
The thermal power of average petroleum gas is about 
1340 British thermal units per cubic foot. 


July 31, 1899. ONLOOKER. 








NAVAL ENGINEERS. 
To Tae Eprror or ENGINEERING. 

Sir, —In your article of the 21st. ult. on ‘‘ The Engine- 
Room Staff,” you refer to the opposition on the part of 
certain sections of the executive branch to any improve- 
ment in the status of the naval engineer. The discus- 
sion that has taken place in the public press during the 
past twelve months on the naval engineer question has 
clearly demonstrated that, although many executive 
officers may acknowledge the need and justice of re- 
moving the disabilities under which the naval engineer 
labours, yet there is a considerable number who hold (or 
who appear to do so) that the Navy would be ruined if 
any improvement were made in the status of the engineer 
officer. Although so much has been written on the 
subject, in no case has any argument been put forward 
(which would bear looking into) as to why the engineers’ 
claims should not be granted. The soundest argument 
yet advanced in favour of the continuance of the present 
system in the Navy is that the system has existed, it 
does exist, and therefore it should continue to exist—- 
having been in vogue before the naval engineer was 
dreamt of, it must necessarily be the best for the Navy 
in these days when sails are no more. 

Many of your readers will be aware that the engineers 
are asking for what is called ‘‘executive rank,” i.c., that 
they should be placed in such a position in the Navy 
that they may control the large bodies of men placed 
under their charge, in a similar manner to which the 

resent executive officer controls the men placed under 
is charge. This is the change which was recommended 
by Admiral Sir A. Cooper Key’s committee twenty-five 
years ago. The engineers also advocate that this exec- 
utive rank should be accompanied by the corresponding 
executive titles. Such a proposed change affects what 
may be termed ‘‘ vested interests,” as at present the 
seaman branch is the only class of officers which has the 
advantage of this executive rank and its accompanying 
titles. Consequently it is only natural that such pro- 
posed change should at first be resented by many execu- 
tive officers and opposed 4 them. This opposition is 
recognised as inevitable by the engineers. The executive 
attitude was honestly stated some time ago in a service 
aper, when ‘‘ Lieutenant R.N.” wrote, ‘* The present 
ixecutive Branch of the Royal Navy is the only ‘Close 
Corporation’ in the public service, and the present 
Executive Officers, not perhaps unnaturally, desire to 
keep it so.” This is straightforward, and it only becomes 
a question of the extent of the opposition and its nature. 

—— opposition has been feeble, in fact, no 
sound argument has ever been put forward against the 
engineers’ claims. Failing any approach to reasonable 
objections, efforts have been made by some opponents to 
injure the engineers’ cause by misrepresentation of their 
aims, and by impugning che respectability of their 
motives. Amongst this latter class appears your corres- 
pondent of the 14th ult., who writes over the signature 
**Far East.” Iask permission to dwell on this case for 
a few moments before proceeding further. 

‘*Far East” has high moral sentiments ; he is specially 
strong on one which informs us that ‘‘men are esteemed 
for their actions, not for what they are called.” He is 
in great distress lest the engineers should not grasp this 
and live up to it. To save them from falling from their 
Lovaas high estate and lusting after titles (in a previous 
etter he oo “‘smoke admirals” and ‘‘kings of 
grease” as titles), he feels compelled to speak plainly, 
and proceeds to quote garrison tewn, backbiting tattle 
respecting army doctors. He, by innuendo, unscrupu- 
lously attacks the honour of these officers, affecting 
thereby to point a moral for the benefit of the engineers. 
Such an advocate should be repudiated, as his tactics 
tend to lower the prestige of the higher-toned opponents 
of the engineers’ cause. 

You refer in your article to a suggestion that has been 
made that executive officers should have a partial engine- 
room training, and be placed in control of the engine-room 
artificers. This has been a dream in the Navy for many 
years ; it is the hope which springs eternal in the breast 
of the jours executive officer, and it is the sigh of the old 
one. Every one in the Navy knows that the control of 


engineer as a “‘ civil” officer becomes a greater absurdity 
every day that passes. Twenty-five years ago, when the 
previously quoted committee recommended that the 
engineer should be made an executive officer on account of 
the large body of men he had under his orders, a fair-sized 
engine-room complement numbered some thirty to forty 
hands. Ten years ago these numbers had risen to 100. 
To-day they stand at 300. The naval conundrum has 
always been, ‘‘ how to get an executive officer in charge 
of the engine-room hands without making the engineer 
executive.” 

Ten years ago a late Admiral read a paper at the 
Royal United Service Institute, in which he said, ‘‘ As 
regards the engineers, as a separate class, they should 
disappear. We have never had a more valuable and 
more highly respected officer than the old chief engineer. 
There is no reason whatever to suppose that if the 
executive officer devoted as much time to learn engineers’ 
work as he does to learn torpedo work, he would not be 

rfectly competent to supervise the engine-room artificers 

y whom the principal part of the work is now per- 
formed.” The Dream! 


Tam, yours ae 
August 7, 1899. ye 








LOCOMOTIVE SUPERINTENDENTS ON 
INDIAN RAILWAYS. 
To THE EDITOR OF ENGINEERING. | 

Sir,—May I draw your attention to the advertisements 
in the Home papers for assistant-locomotive superin- 
tendents for Indian State railways, worked by private 
companies, or for Indian guaranteed railways. 

The pay offered is very small, being only Rs. 250 per 
mensem. The men at home,being usually young and on 
small pay, perhaps think this not so bad, but the com- 
panies take care not to inform the applicants of the very 
large deductions that will be made from this pay, viz., 
10 per cent. for rent, 24 per cent. for income tax and for 
other items, such as conservancy, &c., not to mention the 
heavy deduction for the provident fund. 

For instance, when an officer rises to Rs. 600 per 
mensem his next pay is only Rs. 500 or less, the deduc- 
tions usually amounting to over Rs. 100 per mensem. | 
I think if this were more generally known locomotive 
men would be more wary in accepting the posts offered 
on such small pay. 

Yours faithfully, 
AssisTANT LocoMoTIVE. 





THE FOULING OF SHIPS. 

To THE EpitoR OF ENGINEERING. ae 

Sir,—I am desirous of ascertaining our present position 
in relation to the question of preventing the adherence of 
barnacles, seaweed, &c., to the bottoms of modern steam- 
ships; either by means of copper, zinc, or Muntz metal 
sheathing on the one hand, or by the use of anti-fouling 
composition on the other. we 
At the time of the introduction of iron for shipbuilding, 
30 or 40 years ago, this question of the prevention of foul- 
ing excited a great deal of attention. ‘Thus, an objection 
then strongly urged against the adoption of iron ships 
was ‘‘ the rapidity with which the bottom of an iron ship 
gets foul, and the immense loss of all the ship’s qualities 
that follows from the adhesion of marine zoophytes. No 
practical remedy has been found for this serious disad- 
vantage ; repeated docking is the only palliative.” But 
the agitation seems now to have almost died out, perhaps 
because the difficulty has been overcome. 
In Sir W. H. White’s “Naval Architecture” (1877 
edition) it is stated that ‘‘ivon ships, even when their 
bottoms are covered with the best anti-fouling composi- 
tions yet devised, cannot usually remain afloat more than 
a year without becoming so foul as to suffer a serious loss 
of speed; and very frequently a much shorter time 
suffices to produce this condition. Numberless proposals 
have been made with the object of checking the attach- 
ment and growth of marine plants and animals. Various 
soaps, paints, and varnishes of a greasy character have 
been pro; for the purpose of rendering the attach- 
ment of these marine growths difficult, and of securing a 
gradual washing of the bottom when the ship is under 
weigh. Many others have been suggested having for 
their common object the poisoning or destruction of these 
lower forms of life.: Sheets of glass, slabs of pottery, 
coatings of cement, enamelling, and many other plans 
for giving a smooth polished surface to the bottom in 
order to prevent the adhesion of plants and animals, have 
been recommended, and in several instances tried, but 
not with much success. . . . Between 1861 and 1866 over 
100 plans were patented for preventing fouling, and in 
the subsequent pariod inventors have been quite as busy, 
but no cure for fouling has yet been devised ; the best 
compositions in use are only palliatives, and the question 
remains much in the same position as it did 15 or 20 
years ago.” This was in 1877. 

In the same work Sir W. H. White sums up the ques- 
tion of preventing the foulness in the following words: 
‘By far the greater number of ships have their bottoms 
coated with some anti-fouling composition, and are docked 
for cleaning and recoating once or twice a year; when 
that is practicable, no serious loss of speed ensues. A 
few iron ships, designed for distant voyages, and in which 
the power of keeping the sea, without serious loss of 
nec during long iods is of great importance, have 
copper or zinc sheathing. Copper can be made to answer 
as rds anti-fouling, but it involves a large addi- 
tional outlay, and is open to the charge of possible damage 
to the iron hull in case of accident. Zinc has not been 
rg Sega in use to be regarded as having passed out 
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the engine-room department is an executive “job.” The 





of the io of experiment, but it promises to be fairly 
successful.” 





Ata eating ot the Institution of Naval Architects 
in 1866, Sir John Hay said: ‘‘There is a sort of belief 
that one of the advantages of copper consists in the fact 
that the verdigris destroys the marine animal or vege- 
table substance which attaches itself to the bottom, and 
so causes fouling; but the fact is that the action of 
copper in keeping a ship clean is mechanical. We find 
that copper oxidises in parallel layers, and that it sheds 
off in very thin layers, so that the substances which 
cause the fouling of the ship attach themselves to the 
copper and are detached by the continual exfoliation of 
the copper.” 

About the same time Mr. Leo. Daft made the following 
remarks on the prevention of fouling: ‘* To protect a hull 
from fouling it is necessary that it should be sheathed 
with a metal that will by galvanic action peel off or flake 
off as zinc, copper, or yellow metal. Paints and compo- 
sitions are utterly worthless in this respect. Enamels 
and glass are equally useless for keeping a hull clean at 
sea. Barnacles, crustaceous animals, and weeds will 
fasten with avidity upon non-oxidisable material, and 
hold with such firmness that they can only be removed by 
the hammer and chisel, or by immersion in fresh water. 
. .. An iron ship should be sheathed with zinc, because 
it is the only metal that stands in a distinctly positive 
relation to iron, and is, therefore, the only metal which 
cannot injure iron by galvanic iron.” [Is there any pros- 
pect of aluminium ever being used in this connection ?] 

In a paper on ‘‘The Preservation of Iron Ships from 
Fouling by Zinc Sheathing,” read by Mr. S. J. Mackie 
in 1867 before the Society of Arts, we read, ‘‘ Zinc sheath- 
ing has the following advantages: It is one-third the 
price of copper or yellow metal ; it requires no insulating 
material nor anything whatever interposed between it 
and the iron skin of the ship; it electro-chemically pro- 
tects the iron, and is itself degraded and imperceptibly 
peeled away by the same electro-chemical action ; it keeps 
sewage bright and clean, and is as durable as copper or 

untz metal.” 

Mr. Mackie also very emphatically adds, ‘‘ The moment 
we come, with a proper knowledge of the natural history 
of the subject, to investigate the nature and character of 
fouling, we come decisively to the conviction that all anti- 
corrosive and anti-fouling paints can never any more 
than the merest nostrums. Barnacles do not feed with 
their feet ; oysters do not imbibe nutriment through their 
shells; mussels derive no vital svstenance through the 
cords of the byssus by which they moor themselves. Sea- 
weeds are not like land plants, which take up their sup- 
porting fluids by the fibres of their roots. The ‘ root’ of 
a seaweed is no more than the mere disc of attachment, 
the leather ‘sucker’ which holds it to the rock or to the 
side of the ship. The idea, therefore, of poisonous com- 
“tae for painting a ship, with the view to killing the 

rnacles, shellfish, and seaweed, is to the mind of a 
naturalist much on a par with a project for poisoning a 
man through the sole of his boot. ‘fhe individual who 
should pro: to smear the ground with phosphorus and 
arsenic to destroy an invading enemy would be sent to 
Bedlam, but the quack who offers arsenical and phos- 
phoric soaps for ships’ bottoms, sells his wares and injures 
no one but his customers.” 

In ENGINEERING for August 24, 1866, a description was 
iven of a method of attaching zinc sheathing patented 
fap T. B. Daft; spaces being left between the edges 

of the plates and filled in with compressed , so as to 
afford a means of readily — the zinc sheets to the hull. 
The system is there spoken of as a very promising one. 
Has it ever been carried out on a large scale? 

The method pro by Mr. Daft was strenuously 
advocated by Mr. C. F. T. Young, in his work on ‘‘ The 
Fouling and Corrosion of Iron Ships,” published in 1867. 
The zinc sheathing being electro-positive to the iron skin 
7 oxidises and exfoliates, dropping its burden of 

rnacles into the sea, without causing the least damage 
to the iron. Copper sheathing, on the contrary, being 
electro-negative to iron, requires insulating from the hull 
by a considerable thickness of wood ; and, unless the in- 
sulation is very carefully carried out, serious galvanic 
action on the hull may result. There is the same objec- 
tion to the use of Muntz metal, though to a less degree. 

In a paper on ‘‘ The Corrosion and Fouling of Ships 
and Anti-fouling Compositions,” read before the British 
Association in 1880, the author, Mr. Holzapfel, states that 
‘* there are two methods by which-anti-fouling-properties 
are supposed to be obtained, viz., first, exfoliation, or the 
separating of small particles of the composition from the 
main y, by which any animal or vegetable growth 
which may have attached itself is caused to drop off the 
bottom of the vessel; and, second, poisoning, by which 
the fouling matter is supposed to be killed either before 
or after attaching itself. Some lean to the former 
principle, others to the latter. Both, in Mr. Holzapfel’s 
Opinion, are wrong; for it is from the fact that copper 
and yellow metal only poison when they game that they 
become anti-fouling, and it is only me and composi- 
tions which in exfoliating produce poisons that are effec- 
tive anti-foulers.” ee 

It will, therefore, be seen that authorities differ a good 
deal in their views on the rationale of anti-fouling. My 
own opinion, after reviewing the evidence to hand, is that 
the poisoning theory, though widely held, is totally 
wrong. But surely it should not be difficult for nautical 
people who have opportunities for experiment and od 
cise observation in this line, to settle the matter abso- 
lutely, and so remove it for ever from the region of mere 
opinion. 

To conclude, I should like to learn—from the personal 
experience of shipbuilders, shipowners, nautical men, 
and makers of anti-foulers—to what extent the nuisance 
of fouling is still felt, what class of ships are most liable 
to it, are any ships exempt from it, what is the principle 
of action of the best anti-fouling composition, what is the 
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best method known of sheathing modern cruisers and 
mail steamers, and, finally, what is the latest Admiralty 
ractice in the matter of preventing warships from 
Paling ? 3 
ie, 
. H. ATHERTON. 
113, Withington-road, Manchester, August 7, 1899. 








MISCELLANEA. 

Ir is proposed to construct a new high-level bridge 
across the River Tyne at Newcastle. The bridge, which 
will have a clear span of 500 ft. in the centre, is of the 
cantilever type, and has been designed by Messrs. Sande- 
man and Moncreiff, of Newcastle. 


Ferro-silicons containing 25 to 50 per cent. of silicon are 
now being made in the States by means of the electric 
furnace. Two definite compounds of silicon and iron 
have thus been recognised, one having a composition cor- 
responding to the formula Fe; Siz, and the other to the 
formula Fe Sip. 


The traffic receipts for the week ending July 30, on 
thirty-three of the principal lines of the United King- 
dom, amounted to 2,033,912, which was earned on 
19,548 miles. For the corresponding week in 1898 the 
receipts of the same lines amounted to 2,133,905/., with 
19,253} miles open. There was thus a decrease of 
99,9932. in the receipts, and an increase of 294} in the 
mileage. 

Much attention is being paid on the Continent to the 
possibility of substituting crude alcohol for petroleum 
spirit as the fuel for the small spirit motors used for 
motor cars and the like. It ay-peare, however, that though 
these engines can be driven with alcohol, it is impossible to 
do so commercially at present prices, particularly in view 
of the fact that to generate a given power twice as much 
alcohol is necessary as suffices when petrol is used. 


An interesting application of electricity is now being 
promoted by Messrs. O. S. Walker and Co., of Wor- 
cester, Mass., who are making electromagnetic chucks 
for securing work to the tables of planing and shaping 
machines, and the like. In this way it is possible to 
hold work which it would be extremely difficult to secure 
in any other way, whilst at the same time there is, of 
course, a great gain of time in fixing or unfixing the 
work. Heavy work is held even better than lighter 
articles. The current needed is about half of that neces- 
sary torun a 16 candle-power lamp. 


An extraordinary [rae meeting of the British West- 
inghouse Electric and Manufacturing Company, Limited, 
was held on Wednesday at the Cannon-street Hotel, 
Mr, G. W. Benson in the chair, for the purpose of passing 
resolutions authorising the directors to carry into effect 
an agreement providing for the uisition by the com- 
ad of certain rights, patents, and assistance from the 

estinghouse Machine Company, of Pittsburg, and in- 
creasing the capital of the company to 1,750,000/. by the 
creation of 25,000 ordinary shares of 107. each in order to 
manufacture gas engines for Great Britain and its 
dependencies. 


Recent decisions in the American Courts arelikely tolead 
to a very rapid extension there of plants for the purification 
of house sewage, which, as in this country not so very many 
years ago, is very generally turned into the watercourses 
in its raw and offensive condition. The Rivers Pollution 
Act has been pretty successful in abating the nuisance 
here, but in the States the common law from recent de- 
cisions would seem to provide a sufficiently effective 
remedy, damages and a being granted to the 
parties aggrieved. Much, however, will depend upon 
the result of the litigation between the city of St. Louis 
and Chicago with reference to the drainage canal con- 
structed to turn the sewage from the city last-named into 
the Mississippi without previous purification. 


The most recent determination of the electro-chemical 
equivalent of silver is that of Messrs. Patterson and 
Guthe, who find its value to be 0.001,119,2, which is the 
weight of silver in mmes, liberated by the passage of 
one coulomb. Values due to other leading experi- 
mentalists are as follow: 


Electro-Chemical Equi- 


valent of Silver. Authority. 
0.001,115,6 Mascart 
0.001, 117,94 Rayleigh and Messrs. 

Sidgwick 

0.001,118,3 Kohlrausch 
0.001, 117,4 Koe 
0.001,119,2 «» ee Pellat and Potier 
0.001,118,2 ing ... Kahle 
0.001,119,3 oon dee ” 


A test of the comparative merits of an iron door and 
of a wooden door sheathed with tinplate, in stopping the 
“< of fire through an opening, was recently made by 
the British Fire Prevention Committee. Both doors 
a obtained on the open market, but whilst the iron 
et was hung in a rebated frame, the sheathed door, a3 

zea by its maker, was hung to fit closely to the face of 
the wall, with a 3-in. overlap around the opening. The 
oors were exposed for one hour to a fierce fire, the tem- 
Perature attained being 2000 deg. Fabr., which was 
+ etn by the application for five minutes of a stream 
of water. Both doors remained in position, but were 


buckled and warped. The first 8 
% purt of flame passed the 
cponthed door, five minutes after the commencement of 
© experiment, whilst with the iron door the flame was 
kept back four times as long. 


The “premium” system of i i 
ying labour was dis- 
cussed at the Buffalo "Convention of the International 
Association of Machinists. A committee recommended 





the acceptance of the plan under certain conditions, one 
of which was to the effect that no workman should be 
allowed to increase his wages by more than 10 per cent. 
above the average in the district. No member of the Asso- 
ciation, it was recommended, should be allowed to run 
more than one machine, save where a special agreement 
was entered into between the Association and the firm. 
The discussion showed some differences of opinion, but 
turned mainly on piecework, which the Association is 
extremely anxious to abolish, We do not know the 
— standing of this Association, but if any very 
large percentage of American macbinists are members, it 
is evident that manufacturing engineers in the States are 
likely to have trouble very shortly, since it is obvious, 
from the desire to limit wages, that the idea is gaining 
ground in this union that work must be made to go as far 


as —— 
a which led to the great strike and lock-out here in 
In a recent communication to the Académie des 
Sciences, M, Osmond remarks that nickel, manganese, 
and carbon, when added to iron, have all the property of 
lowering the ‘‘ points of transformation,” but whilst car- 
bononly acts thus when the metal is cooled rapidly, the 
other two bodies will lower these transformation tempera- 
tures, whether the cooling be quick or slow. It is thus 
possible to obtain steel in which the iron possesses at 
ordinary temperatures the a yen which normally are 
only associated with it at high ones, The iron is then 
non-magnetic and relatively dense. By cooling to very 
low temperatures, however, the transformation can in 
certain cases be still effected ; the iron recovers its mag- 
netic properties, becomes harder, and specifically lighter. 
When the amount of manganese or nickel ex is certain 
proportions, however, this, transformation cannot 
effected, even at the temperature of liquid air. Amongst 
such alloys is Hadfield’s manganese steel, containin 
about 13 per cent. of manganese, and certain of the nicke 
steels to which M. Guillaume has directed attention. 
M. Osmond maintains that the lowering of these tem- 
peratures of transformation is in nit | respect analogous 
to the lowering of the point of solidification of a solvent 
by the body dissolved. 


The Liverpool motor-van trials, to which reference was 
made in our last issue, have been brought to a conclusion. 
but it has been decided by those who have organised 
them that details are not yet to be made public. In the 
meantime we learn that the two gold medals offered for 
heavy vehicles were both awarded to the steam wagons 
on the Thornycroft system, sent by the Steam Carriage 
and Wagon Company, of Chiswick. Their ‘‘No. 2” 
vehicle, described in our last issue, transported a useful 
load of 64 tons on some very bad roads, and over some of 
the steepest hills in the country without mishap. This is a 
great improvement on the performances of last year and 
shows that progress is being made, so that we may hope 
steam traction on common s will soon take a pro- 
minent position for intermediate goods traffic. In order 
that this may come about, however, it is necessary that 
the 3-ton limit of tare for light locomotives must be re- 
moved, and the weight allowed for the vehicle itself ex- 
tended. For instance, the ‘‘ No. 2” Thornycroft wagon 
is a standard 3-ton vehicle described as hauling a further 
2 tons on a trailing car, and though the result has justified 
the manufacturers in entering for the competition, we 
doubt whether they would be prepared to guarantee 
the performance as an ordinary every-day task. 


The year 1898 was marked in France by the occur- 
rence of 368 strikes, affecting 82,065 workpeople and 
1967 factories. In the previous year there were 
350 strikes, affecting 68,875 workpeople and 2568 
factories. The most serious disputes have been those 
connected with the textile industries, the building 
trades, and the metallurgical industries. The building 
trades in particular have been much disturbed; 64 
strikes, affecting 47,267 workmen, having broken out 
during the year. In these different disputes the 
workmen succeeded on 75 occasions, on 123 a compro- 
mise was effected, whilst in 170 the strikes. totally failed. 
In most cases the quarrel was very samp settled, 242 
of the different strikes lasting less than a week, but in a 
few instances the struggle has been very prolonged, that 
of the masons at Macon lasting 169 days. In about a 
quarter of the disputes conciliation and arbitration was 
resorted to in accordance with the law of 1892, the initia- 
tive being taken on 47 occasions by the men, on three by 
the masters, on two by both parties to the dispute, and in 
32 cases by the juge de paix. In 38 cases this interven- 
tion failed, the proposal to arbitrate being rejected in 
32 instances by the masters, once by the men, and in five 
cases by both. This refusal to arbitrate was followed by a 
strike in 34 cases, in three of which the men succeeded, 
and in 10 obtained a compromise, the masters winning in 
the 21 remainder. 


Some interesting experiments on the corrosion of metals 
by sea water have been carried out at Kiel during the 
past two years. The plan followed was to cut off twelve 
specimens of the metal to be tested, of which three were 
kept as ‘‘ witnesses,” whilst the other nine were p 
in salt water. At the end of eight months three of the 
latter were withdrawn and compared with the “ wit- 
nesses.” Eight months later a second set were with- 
drawn and a fresh comparison made, those then left 
being taken out after the lapse of a third period of eight 
months. The metals tested included alloys of copper 
rich in zinc, bronzes containing little zinc, bronzes con- 
taining no zinc, pure aluminium bronzes, and finally 
bronzes containing aluminium and zinc or zinc and iron. 
The latter in particular showed remarkable resistence to 
the corrosive powers of sea water, being practically un- 
touched at the end of a two years’ immersion. The 





alloys containing zinc, however, gave much less favour- 





It was, of course, this identical piece of | my, 


able results. Thecopper-tin alloys and ur Bape Ho 
alloys and the iron bronzes resisted perfectly when im- 
mersed in sea water in contact with iron. The bronzes 
containing iron, when placed in contact with those of 
tin, showed a loss by corrosion. It is thus important, if 
corrosion is to be prevented, to avoid placing these 
alloys in contact with metals electro-positive to them. 


The preliminary report of the United States Bureau 
of Navigation for the twelve months ended June 30 pre- 
sents some interesting features. One is that the output 
of American shipyards jn the year was larger than in any 
year, a 1891, for or of a century. The 
number of merchant vessels built and documented was 
1429, of 320,876 tons gross capacity. In addition 22 
vessels of foreign construction, with an aggregate capa- 
city of 30,181 tons, were added to the American registry. 
ese were in part steamers captured in the war and in 
pet steamers acquired from abroad for the Government 
or transport purposes. A number of vessels of one sort 
and another which are owned in Manila have also been 
transferred to the American flag, but the transfer does © 
not carry with it all the rights of American registry, such 
as they are. Hawaiian shipping, however, is to be added 
as soon as the Senate thinks fit to pass the Bill bear- 
ing upon the matter. The average capacity of the 
vessels constructed in America was no more than 225 
tons, but this is accounted for by the ae ns ene of 
lake and coasting tonnage. Among the foreign-goin 
tonnage were two big steamers for the New York an 
Cuba mail service and four Admiral Line steamers for 
the Cuba and Jamaica trade, built under the Postal 
Subsidy Act. For the first time in the country’s his- 
tory the total tonnage on June 30 of new vessels added 
exceeds the total of all other kinds of documented vessels, 
This is another interesting feature of the year. Yet 
another is that steel has become the anpes og material in 
the construction of rigged vessel the steel tonnage for 
the year being 133,991, and wood 130,309. Activity in 
the chief shipbuilding yards of the country continues, 
and among the more important of the orders placed re- 
cently has been that which the International Navigation 
Company has placed with —— for two large 17-knot 
passenger and freight steamers. These are in addition to 
the four under construction on the Clyde. The steamers 
are to be for the New York-Southampton and New York- 
Antwerp service, and Mr. Griscom says 4 will be as 
come as the St. Louis and St. Paul. T ey will be 

rger than these steamers, however, as their length over 
all is to be 600 ft., and their width of beam 60 ft. Each 
steamer will have accommodation for 400 cabin passen- 
gers and about 800 stee and the cargo-carrying capa- 
city will be 6000 tons deadweight. 








Cu1caco, MILWAUKEE, AND St. Paut Rattroap.—The 
Chicago, Milwaukee, and St. Paul Railroad Compan 
has ordered 2000 freight cars to be built ss fast as Mil- 
waukee shops can turn themout. The Chicago, Milwau- 
kee, and St. Paul Company has completed surveys for 
a line from the cities of Minneapolis and St. Paul to 
Duluth. The line is expected to be commenced in the 
autumn. It will cost 600,000/., or rather less than 40002, 
per mile for 160 miles. 


WESTERN OF FRANCE Rattway.—At the commencement 
of 1882 the rolling stock of the Western of France Rail- 
way Company comprised 1111 locomotives, 3003 passenger 
carriages, and 19,511 trucks and vans. By May, 1900, 
this company’s transport resources will be increased to 
1559 engines, 4684 passenger carriages, and 28,067 trucks 
and vans. At the commencement of 1882 the outlay 
made by the company upon working stock stood at 
6,520,000/.; in May, 1900, the expenditure under this 
head will have been carried to 10,160,000/. 





‘THE UNIVERSAL Directory OF RAILway OFFICIALS, 
1899.”—The fifth issue of this useful compilation has just 
been published by the Directory Publishing Company, 
Limited, of 8, Catherine-street, Strand, .C. The 
directory gives particulars of all principal railways in the 
world, including the headquarters of each company, the 
mileage, the lines controlled, and the names and addresees 
of the a officials. An alphabetical index facili- 
tates the reference to any line, and the completeness of 
the manual is perhaps best shown by the fact that this 
index contains about 1800 names. Asregards the United 
Kingdom, we note that principal tramways operated by 
power find a place as well as the railways proper. The 
work cannot fail to prove of great utility. 





CataLocurs.—The Brush Electrical Engineering Com- 
pany, Limited, of 49, Queen Victoria-street, E.C., have 
issued a neatly printed and excellently illustrated pam- 
phlet giving a description of Raworth’s universal engine, 
together with working directions for attendants in charge 
of the same.—Mr. J. Henderson, of the King-street 
Engineering Works, Aberdeen, has sent a copy of a 
catalogue describing the cableways constructed by him 
in different localities. One of the most interesting of 
these is that erected for the contractors who are replacing 
the old Vauxhall Bridge by the new structure.—The 
Pridmore Moulding Machine (European agency) of 39, 
Victoria-street, S.W., have sent us a copy of a pamphlet 
describing the Pridmore moulding machine, which was 
originally developed in the foundries of the McCormick 
Harvesting Machine Company for light work ; but which 
has since, it is stated, been successfully adopted for heavy 
work by other firms. The pamphlet contains ——— 
of different castings which have been moulded by the 
machine, with a statement of the number of moulds 





turned out daily. 
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REVERSING ROLLING-MILL ENGINES. 
CONSTRUCTED BY THE PHILADELPHIA ENGINEERING WORKS, LIMITED, PHILADELPHIA, U.S.A. 
(For Description, see Page 171.) 
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NOTICE TO AMERICAN SUBSCRIBERS. 


We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
JoRNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiley, 53, East 10th-street, New York, 
and Mr. H. VY. Houmes, 44, Lakeside Building, Chicago. The 
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thin (foreign) ~~ edition, 12. 16s. Od.; for thick (ordinary) 
paper edition, 27. 0s. 6d.; or if remitted to Agents, 9 
thin and 10 dollars for thick. 
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ADVERTISEMENTS, 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside peses may be obtained on application. Serial 
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Advertisements intended for insertion in the cur- 
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NOTICES OF MEETINGS. 


IRON AND STEEL InstiTuTe.—Autumn meeting at Manchester on 
Tuesday, Wednesday, Thursday, and Friday, August 15, 16, 17, 
and 18 next. The following papers have been promised for 
reading: 1. ‘‘On the Constitution of Steel,” by Professor E. D. 
gg) Ann Arbor, Michigan. 2. “ On Diffusion in Steel,” by 
Mr. F. W. Harbord, Assoc. R.S.M., and Mr. Thomas Twynam, 
Cooper’s Hill Engineering College. 3. ‘‘On the Magnetic Con- 
centration of Iron Ore,” by Mr. H. C. McNeill, Assoc. R.S.M. 
(London). 4. ‘On India as a Centre for Steel Manufacture,” by 
ie R. H, Mahon, R.A. (Cossipore). 5. ‘On Pig-Iron Fractures 
and their Value in Foundry Practice,” by Mr. J. W. Miller 
London). 6. ‘*On Practical Microscopic Analysis for Use in the 

teel Industries,” by Mr. C. H. Ridsdale, F.1.C. (Guisbrough). 
7. “On the Relation Between the Structure of Steel and its 
Thermal aud Mechanical Treatment,” by Mr. Albert Sauveur 
(Boston, U.S.A.). 8. ‘On the Present Position of the Solution 
Theory of Carburised Iron,” by Mr. A. Stansfield, D.Sc. (Royal 
School of Mines). 9. ‘On the Iron Industry in the Territory of 
His Highness the Nizam,” by Shamsul Ulama Syed Ali Bilgrami, 
Assoc. R.S.M., B.A., LL.B., Secretary to His Highness the 
Nizam’s Government Public Works Department, Railways and 
Mines. 10. ‘‘On a New Casting Machine for Blast-Furnaces,” 
by Mr. R. Hanbury Wainford (Stoke-upon-Trent). 11. ‘‘On the 
Utilisation of Powdered Iron Ore,” by Professor J. Wiborgh 
(Stockholm). The following is the ———: Fg 8 
August 15, at 10 a.m., reception in the Town Hall by the Right 
Hon. the Lord Mayor of Manchester (Mr. W. H. Vaudrey) and by 
Mr. S. R. Platt, followed by reading and discussion of papers. 
In the afternoon there will be alternative excursions to (A) the 
Lancashire and Yorkshire Railway age cen Locomotive Works, 
Steel Foundry, &c., at Horwich; to (B) installations-of Simon- 
Carvés Coke Ovens at the Barrow Steel Company’s Collieries, and 
at the Wharncliffe Silkstone Collieries, near Barnsley. In the 
evening there will be a conversazione and reception by the Right 
Hon. the Lord Mayor and Lady Mayoress in the Town Hall, Man- 
chester. Wednesday, August 16, at 10 a.m., reading and discus- 
sion of papers. In the afternoon an excursion on the Manchester 
Ship Canal. In the evening there will be a dramatic performance 
at the Theatre Royal. Thursday, August 17, there will be alter- 
native excursions to (A) the machine and iron works of Messrs. 
Platt Brothers, Limited, Oldham, and to see the cotton mill of 
the Pine Mill Company, Limited, Oldham ; to (B) the boiler works 
at Ardwick of Messrs. Galloways, Limited, and to the cotton 
mills and weaving sheds of Messrs. Richard Haworth and Co., 
Limited, Ordsal, Salford. In the evening there will be a smokin 
concert in the Hulme Town Hall. Friday, August 18, there wi! 
be alternative excursions to (A) the new machine-tool works of 
Messrs. Kendall and Gent, and thence to Haddon Hall; Rowsley, 
and Chatsworth ; and to (B) the locomotive, steel, &c., works of 
the London and North-Western Railway Company at Crewe. 
InstrruTiION OF JUNIOR ENGINEERS.— Summer meeting, 
August 12 to 19, at Portsmouth and Southampton. 
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ENGINEERING EDUCATION. 


For the commercial prosperity of a modern State 
the production of engineers is a first necessity. 
Industrial Great Britain has been founded by engi- 
neers and built up by engineers. Others have 
laboured in the edifice the engineers have erected, 
but it is they—the engineers, from James Watt 
downwards—who have made the labours of the 
others possible and profitable. If we ever fail to 
produce engineers, we shall fail in all things largely 
industrial. thar 

The experienced reader will be aware here that 
we are going to say something about Technical 
Education, but we hope he will not too hastily turn 
the page. It is really a subject which concerns 
him closely, unless he is a very old man, childless, 
friendless, and quite selfish, The Government— 
er more precisely Her Majesty’s Commissioners of 
the Exhibition of 1851—have just announced the ap- 
pointments for the Science arch Scholarships 
of the year. These are made on the recommendation 
of the authorities of various educational establish- 
ments selected. The scholarships are of the value 
of 1501. a year, and are ordinarily tenable for two 
years, the continuance for the second year being 


79| subject to a satisfactory report at the end of the 
: first term. 


We trust the educational establish- 
ments have been guided aright in their election of 
these sixteen first-year students who, during the 
period they continue the “subject: of a satisfac- 
tory report,” are to ‘‘ devote themselves exclusively 


83| to study and research in some branch of science, 


the extension of which is important to the indus- 


5| tries of the country.” By exceptional merit, even 


a third year may be obtained, when it appears that 


g9| the renewal is likely to result in work of scientific 


importance. In the return from which we are 
quoting, six students have been awarded this ulti- 





mate mark of approval; whilst twelve are recom- 
mended for a second year. 

The intention is, of course, admirable ; the diffi- 
culty is in carrying it out. It quite satisfies—we 
are referring to the intention—Huxley’s golden 
description of technical education, ‘‘ capacity 
catching machinery.” The scheme is also satisfactory 
from the liberality of its scope. The studies are to be 
continued ‘‘in any university at home or abroad, 
or in some other institution approved by the Com- 
missioners.” We are glad to note that one-half 
of the twelve second-year students are to go 
abroad, three of these proceeding to the University 
of Leipzig, one to Berlin University, one—a Nova 
Scotian—to Harvard University, and one for a part 
of the time to Leipzig and then to Munich. 
Amongst the six exceptional men who have been 
awarded a third year—four are at Cambridge, one 
at Owen’s College, Manchester, whilst the remain- 
ing one, who is a biologist, will divide his time 
amongst three places of instruction. At Cam- 
bridge where so much good work has been done, 
there will be two students at the engineering 
laboratory and one at the Cavendish laboratory. 
The fourth is a botanist. It is to be a that 
those who are going for engineering and physics 
respectively will bear in mind the terms of the 
grant, that the study of science is to be directed 
to the improvement of the industries of the country. 
The engineering students are Mr. James Muir 
from Glasgow University, and Mr. Walter Rosen- 
bain from the University of Melbourne. No doubt 
some day, perhaps before very long, it will be our 
pleasant task to record a substantial addition to 
the application of science to engineering practice 
that will stand in their names. 

The system of selection devised by the Exhibi- 
tion Commissioners, is as we have said, excel- 
lent ; but its efficiency depends, naturally, on 
the way in which it is Mins y out. How are the 
men selected? Although examination tests may 
not be the ostensible deciding cause, it is to be 
feared that the professorial mind sometimes 
attaches too much importance to those gifts which 
count largely in examinations, and little in the 
actual business of life. A strongly receptive mind 
by no means denotes the creative faculty, and it is 
creators, not absorbers of facts, for whom ‘‘the 
industries of the country” have need. The system 
of instruction, in this country especially, is largely 
vitiated by a misconception of the — function 
of education. History is a string of names and 
dates, geography a list of places, grammar an exer- 
cise of the memory, a meaningless jumble of 
‘*rules” which rule nothing, and even the per- 
fect harmonies of the science of numbers are 
hidden from the student by the method with 
which he is instructed. Certainly matters have 
improved since the days when we, of middle 
age, received what our spiritual pastors and masters 
were pleased to call ‘‘ our education ;” but it is 
coaia to make one’s heart bleed to think of the 
many bright boys and girls who still spend weary 
hours learning collects, Greek verbs, Latin declen- 
sions, chief towns (with their populations), prin- 
cipal dates, and other brain-numbing tasks, when 
they might be actually developing their intellects, 
or, at least, filling their lungs with fresh air and 
strengthening their constitutions for the battle of 
life. There is no profession hie should be po 
highly honoured than that of the pedagogue, ut 
the nat has become almost a word of contempt. 
That is because the teaching of children, which 
should be a science, has been degraded in the past 
into one of the most, if not the most, empirical 
of callings. Lessons were —— things to be 
learnt ; not a means to an end, but an end in 
themselves ; not tools to be used in carving out a 
life’s destiny, but—just lessons ! If the child knew 
his lessons that was all the pedagogue cared about. 
Word perfect he must be, but whether he under- 
stood a single sentence in its application was a 
thing many schoolmasters were too indolent, too 
thoughtless, or, perhaps, more often, too over- 
worked to care about knowing. 

That is a dark picture, from beneath the shadow 
of which we are emerging all too slowly, and in 
some cases the description still remains true. 
Even in the higher branches of education—or 
rather in the education of older persons, which 
should by no means necessarily be ‘‘ higher” educa- 
tion in the strictness of terms—the evil influence 
is still to be traced. It is that which gives us 
coaches at our universities, crammers for the Army, 
and all manner of lessons stuffers for the Civil 
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Service or any other walk in life for which a young 
man or young woman has to pass ‘‘an exam.” It 
is this which gives us the great army of intellectual 
failures who come from the seats of lessons ; the 
lesson they have never learned being how to 
fight the battle of life. We trust the thirty-four 
gentlemen, whose names are given in the return to 
which we have made reference, have been selected 
on a different principle. 

The discussion which took place at the recent 
meeting of the Institution of Mechanical Engineers 
at Plymouth, upon the reading of Mr. Mayston’s 

per, dealt briefly with a subject to which the 
nstitution might well give a whole sitting. Mr. 
Mayston, who is Engineer-in-Chief at Devonport, 
and is himself a brilliant example of technical 
education properly directed, gave an account of 
the course of study followed by the Keyham 
students who are qualifying as Engineers for the 
Royal Navy. The opportunities at Keyham for 
producing a good marine engineer are perhaps un- 
equalled in any other establishment in the world, 
although when one has to deal with a Govern- 
ment institution, one must expect to find a 
want of elasticity that does not tend towards the 
fullest efficiency. The engineer student is caught 
young, he is under complete control—the lack of 
which element is so trying in many of our ordinary 
technical colleges—there is a large factory where 
practical work is going on which is fully available 
for instructional purposes, and the period of educa- 
tion extends over five years. Moreover, all the 
students are engaged in one branch of study, that 
of marine engineering. It will be at once apparent 
that the ordinary engineering student who attends 
any of the technical colleges which are now scat- 
tered throughout the country, cannot hope to enjoy 
the advantages offered by the five years’ course at 
Keyham, even if he be able to devote that period 
of time to study. Itis, perhaps, not needed that 
all who are about to become engineers should give 
five years of their life to a college course, and no 
doubt many of the Keyham students might as well 
go to sea with, say, much less instruction than they 
receive. The best of them, or at least those who 
show up best in examinations, are given the shore 
berths so much coveted, for the great aim of nearly 
all sailors, in these prosaic steam days, at any rate, 
is to keep on land during times of peace. It will 
be seen then that the Admiralty apply a means of 
selection as do Her Majesty’s Commissioners for 
the Exhibition of 1851, but they give all students a 
full chance to develop any capacity that they may 
possess. That, as we have said, 1s just the thing 
needed, but it is not a fact always recognised. 
More than one speaker during the discussion 
pointed out that scientific acquirements alone are 
not sufficient for success in life, as if this were a 
new discovery, whilst another fact put forward was 
that the education and qualifications needed for a 
man worth 3000]. a year were not necessarily re- 
quisite to fill a situation of 31. a week. That is all 
very true, but the difficulty of the problem lies in 
finding out which child or youth will develop into 
the 30001. a year principal, and which will remain 
the 3l. a week subordinate. It is the impossibility 
of forecasting this, until education has proceeded to 
certain lengths, that makes it desirable education 
should be universal. Our “ mute inglorious Mil- 
tons” must be sifted out from the mass by educa- 
tional meshes of wider and wider texture until only 
the giants remain. Each size will be graded, the 
smallest in capacity going tirst to be the hewers of 
wood and drawers of water, whilst others will stay 
on in accordance with their promise, until we get 
the few of great intellect and capacity upon whom 
the nation could never spend too much. 

The task is to construct the net which shall form 
this ‘‘ capacity catching machinery.” Examination 

pers will not do it altogether, as experience shows; 

ut examinations have been almost the only touch- 
stone for title giving we have up to the present. 
However clumsy an expedient it may be to test a 
man by his capacity for gorging and disgorging facts, 
no better alternative has been suggested, unless 
we leave the selection entirely to the professors, 
but that would need a different race of professors 
much less professorial. In any case we cannot go 
back to the ‘‘ practical man” of a past generation. 
Scientific training is an absolute need, and if the 
technical colleges turn out as many failures as 
successes, that is not altogether the fault of the 
technical colleges. We are much too apt when 
we meet a man who has had a scientific education— 
or rather, has passed a certain time at a college of 


science—and who has profited nothing by his 
opportunities, to put the fault at the door of the 
educational establishment and condemn the system. 
We forget that the man would have been a failure 
under any condition. There were hundreds like 
him years before technical colleges became com- 
mon in the land; when the old system of ap- 
prenticeship, now so much lauded and regretted 
as ‘‘ practical,” was almost the only door by 
which access could be gained to the engineering 
profession. One of the speakers in the discussion 
at Plymouth told a pathetic story of a young man 
who had gone through a course at a technical 
college, and walked Manchester from end to end, 
failing to find a job. We think we have met 
that young man pretty often. He concludes his 
college course and text-book attainments entitle 
him to demand a position over the heads of older 
persons, who have the details of their business at 
their fingers’ ends. He forgets he has yet to learn 
his ‘‘ trade,” though he may have, by the scientific 
knowledge he has acquired, fitted himself to fill 
ultimately a position far superior to that held by 
those under whom he will have to serve for a time. 
He has, in fact, but half completed his education, 
but he is too often so puffed up by the half he has 
acquired that he fails to achieve the other half. 





“RINGS” IN GERMANY. 

THE combination movement, to the importance 
of which we have had occasion to draw atten- 
tion of late, proceeds at a merry pace. It must 
be allowed that we in this country have so far 
failed to enter into the spirit of the thing quite so 
enthusiastically as our friends on the other side 
of the Atlantic. That may result from our greater 
sluggishness of mind, or from the fear, based upon 
our fiscal policy, that in our case the conditions 
are not absolutely favourable. At the same time, 
there is no slackening off in the total of the pro- 
jects advanced, and quite recently we have been 
treated to a very good specimen of the trust, in 
the fusion of sixteen or seventeen of the oil-cake 
mills of the country, representing a preponderating 
proportion of the total in existence, and more are 
promised after the dull season (which is now 
upon us) in what we may term the company-pro- 
moting market. It remains, however, that, as 
compared with the United States, we are still a long 
way behind, and we must really hurry up if we 
would not be left literally out of sight in the 
comparison. We had thought that the trust- 
forming activity of the earlier months of the year 
had been so complete and so comprehensive as to 
leave scarcely a handful of industries without its 
one or more combines. This impression was 
erroneous, for we learn on the best authority that 
the aggregate capitalisation of the industrial organi- 
sations formed in the second quarter of the current 
year, was practically the same as that for the first 
quarter. For the whole of last year, as we have 
shown in these columns, the capital of the incor- 
porations which can be included strictly within the 
term ‘‘ trust” was equivalent to 200,000,000/. For 
the three months ended March, the figure was 
about 320,000,000/., and for the six months ended 
June, 640,000,000/. This estimate is a conserva- 
tive one, and it errs, if at all, in understating 
rather than in exaggerating the sum represented 
by the consolidations. At any rate, it does not 
include any one of the many registrations which 
have not got beyond the point of incorpora- 
tion. It leaves out railway companies or street 
railway and traction companies which have been 
busy of late, the latter especially, in this direc- 
tion. Nor does it embrace the Carnegie Steel 
Company, with its assumed huge capital, for 
the reason that authentic and full details are not 
as yet obtainable concerning that deal; and the 
compilers have been, what some others have not 
been, careful to avoid duplications. On this basis 
one would probably not be in error in adding a 
substantial amount to the sum given and still be 
within the right mark. But the figure given is 
prodigious enough to be going on with, as it were, 
and it will be interesting to see what attempt is 
made in the coming months by the more important 
of those which may be allowed to have got into 
full working swing, to justify their existence by 
making profits for their shareholders, either with 
or without injury to the American consumer. 

There has been in Germany within the past year 








or two a very considerable and very general 
industrial expansion. It is this movement, in fact, 


added to the active share taken by the German 
banks towards its furtherance, that is at the bottom 
of the monetary stringency in that country. And 
one manifestation of it has been in the direction of 
trusts, or rings which are pretty much the same 
thing with the difference that the agreement is 
sometimes of a private character instead of being 
publicly announced in the shape of a joint-stock 
company. The fact has been notorious, the diffi- 
culty has sometimes been to obtain details which 
could be relied upon. Our Consul at Frankfort, 
in his annual report recently issued from the Foreign 
Office, helps us materially in the securing of these 
details. He states that in industrial Germany, 
‘*the last few years have been an era of ‘‘ rings ;”’ 
and he adds that in this particular the country is 
following with increased eagerness the example 
set by more advanced nations. Last year ‘‘ there 
were founded the unions of iron mine manu- 
facturers; of woollen goods manufacturers ; of 
iron goods dealers; of wall- paper manufac- 
turers; of cast-iron manufacturers; of asphal- 
tum manufacturers; of wholesale yarn con- 
sumers ; of indigo exporters, &c.” There is no 
doubt that such progress as has been made by 
German manufacturers of, and dealers in, iron and 
steel goods in foreign markets, is referable to their 
combinations for the mutual benefit, to their joint 
exploitation of promising markets, and to their 
other well-known devices for pushing business. 
This, however, is only one side of the matter. It 
is one thing to combine against a powerful rival or 
two in neutral markets, and to sacrifice something 
in the way of profit in order to gain a footing in a 
desirable spot. It is another thing to average up 
as between the home and the foreign purchaser, 
so as to make the one pay for the advantage secured 
by the other. In America, as we have already 
seen, this is part of the scheme. Our British com- 
bines proper are mostly in a position to make the 
home and foreign consumer pay about the same 
price, and for the reason that they have not as yet 
abused their strength unduly, we have heard next to 
nothing about concerted or individual action on the 
part of foreigners tocut them out. In Germany the 
fiscal conditions, and the necessity for procuring an 
outlet for surplus production, have created a situa- 
tion analogous in many respects to that in America, 
and we find Sir Charles Oppenheimer stating that 
in the iron industry the ‘‘ring” has found itself com- 
pelled to grant especial prices for expert ; while in 
regard to coal, which is struggling not very effectu- 
ally against the fuel of the United Kingdom, we 
read that ‘“‘big contracts have been made with 
foreign countries, and the consequence of this is 
that the home industry and the other German con- 
sumers of coal are injured to an incalculable degree. 
The Chamber of Commerce of Saarbriicken has de- 
cided to ask the Office of Mining not only to de- 
liver the desired coal to German manufacturers 
without restrictions, but also not to sell at home at 
a higher price than to foreigners.” The supervision 
which the German Government exercises over its 
industries is very sharp, and if the authorities 
realise that home interests are being sacrificed 
in favour of foreigners, it is quite conceivable 
that it may step in and nullify the differen- 
tial efforts of the ‘‘ ring” in a manner that would 
not a to the Government here, and that 
would be as good as impossible in the United 
States. Obviously a foreign development at the 
expense of the home consumer is not without its 
drawbacks, and the recognition of the fact, if the 
thing be carried to too great a length, might 
very promptly bring down the hand of the paternal 
German Government. At the same time, some 
concessions cannot be avoided in the securing of a 
foreign trade in coal, because of the competition 
of Great Britain ; and of a further expansion in 
iron and steel imports, because of the competition 
of the United States as well as of Great Britain. 
So that the Government is between two stools, 
and the country seems bound to sacrifice some- 
thing whichever way it inclines. We have 
instanced the iron trade in particular, because of 
its immediate interest for readers of this journal. 
The principle, however, has been carried out with 
varying success in other branches of production, 
notably in textiles, which have been a favourite 
mark for the ‘‘ring” promoters. There have been 
failures, as a matter of course, in more than one line 
of activity. For instance, the proposed fusion of the 
two great electrical concerns, of Léwe’s at Berlin 





and Schuckert’s at Nurnberg, with a capital of 
40,000,000 marks, has fallen through for the 
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present. We are likely, however, to hear of it 
again before long, and the same remark will apply 
to a round score or two of other projects which are 
in hand. One feature of the German movement 
has been the private, as distinct from the public, 
arangement ; that is to say, profits are pooled, but 
individual firms retain, in a large measure, the 
control of their own business. Of late the ten- 
dency has been towards consolidation under one 
comprehensive management, and the indications go 
to prove that it is spreading rapidly. This was the 
only thing wanting to bring the movement in Ger- 
many into line with the similar movement in this 
country and America. France, too, has taken up 
the running, and may be expected to proceed in its 
own good time along the old path of development. 








THE NEW TREATIES IN JAPAN. 

On the 17th of July, Japan took another 
step, which was the logical. consequence of the 
educational, industrial, social, and political advance 
she has made, and assumed her place among the 
civilised nations of the world. Hitherto all 
foreigners resident in the country have not been 
subject to her jurisdiction, but to that of their own 
respective Governments, because the Japanese 
have not been considered worthy to be trusted 
with the control of the lives and the property of 
Europeans and Americans. Probably for a con- 
siderable time after the country was opened to 
foreign intercourse this was true, but for a good 
many years the Japanese have felt that they had 
a decided grievance against foreigners, whose 
actions, however unreasonable, could not be inter- 
fered with without a very roundabout process, and 
through the Consuls of their respective nationalities. 
Under such conditions it was not likely that the 
Japanese would do much to increase the facilities 
for foreigners settling in the country and carrying 
on business. By the late treaties they were con- 
fined to special foreign concessions (except when 
on Government or private Japanese service), and 
they were not allowed to travel beyond very nar- 
row limits. They could not hold land or other pro- 
perty outside the concessions, and the methods of 
conducting business, therefore, was very restricted. 
The foreign merchants had to employ Japanese or 
Chinese intermediaries—or bantos, as they were 
called, with the result that they were to a large 
extent at the mercy of these men. In recent years, 
however, some of the foreign firms have been 
encouraging the young men connected with them 
to learn the Japanese language, and thus have been 
able to come into direct contact with the producers. 
Beyond certain local rates for the maintenance of 
the foreign concessions, foreign residents were free 
from all Japanese taxation. Moreover, the treaties 
prevented the Japanese from increasing their Cus- 
toms tariff beyond the 5 per cent. therein fixed, 
although they were anxious to make a moderate 
increase, not for purposes of protection, but simply 
to provide means to pay for the numerous develop- 
ments which they were carrying out in every 
department of their national life. 

The Japanese Government has for a great many 
years been making efforts to have some of these 
restrictions removed. Some of the daily papers, in 
writing on the subject, have stated that the nego- 
tiations have extended over more than seventeen 
years, but those. who are acquainted with the 
matter are aware.that is more than a quarter of a 
century since foreign Governments were made 
aware that the Japanese Government felt some of 
the existing restrictions very galling. The first pro- 
posals that were made were treated by the repre- 
sentatives of the foreign Powers with contempt, and 
the Japanese were not long in discovering that, not- 
withstanding their high professions of morality, 
Western nations in their dealings with Eastern 
people were more influenced by power than by 
reason or, moral considerations ; and no doubt this 
nerved them to set about the development of the 
resources of their country, and the building up of 
& powerful army and navy. In the process they 
revolutionised their educational system, which told 
with great effect on their social and industrial condi- 
tions. But the army and the navy were the chief 
objects of their care, and the recent war with China 
showed most distinctly that 2 new Power had 
arisen in the Far East which had to be treated with 
respect. That war was, in short, the means of 
causing the real Japan to be discovered by the 
people of Europe and America, Shortly before its 
outbreak, Britain had made a newtreaty with Japan, 





because her representative was a little clearer 
sighted than the representatives of the other foreign 
Powers ; but the guns of the Japanese fleet at the 
mouth of the Yalu river drove away the mist and 
revealed to them a nation which was not only 
worthy of respect, but which was also able to make 
itself feared. All the foreign Powers quickly fol- 
lowed the example of Britain, and practically 
agreed to the proposals for new treaties which were 
placed before them by the Japanese Government. 
In the end, therefore, Japan benefited by the 
opposition which had been offered to her sugges- 
tions, for in the meantime she had braced herself 
up and placed herself in a position of something 
like equality with even the greatest of the foreign 
Powers, a fact which told more on these Powers 
than any process of abstract reasoning. As the 
Times remarked: ‘‘The result is that Japan has 
gained much more than she originally asked, that 
the Powers are relieved from the embarrassment of 
trying to work a system irritating to Japanese 
national feeling, and that the residents have a 
moral guarantee which ought to be worth all the 
proposed formal guarantees put together. It is a 
_— of honour now for the Japanese Courts and the 

apanese Government to show that they deserve 
the great trust that has been reposed in them by 


/Europe. It might have been a point of honour 


for them under a system of vexatious and hamper- 
ing guarantees to evade restrictions they could not 
shake off.” 

We are not concerned either with legal or poli- 
tical matters, except in so far as they affect com- 
mercial and industrial conditions, but we shall 
watch how the new arrangements affect these con- 
ditions ; and meantime we venture to express the 
hope that the new freedom which has been given 
both to foreigners and Japanese in Japan, will be 
used to advance the best interests of both. 








ELECTRICAL ENGINEERS IN 
SWITZERLAND. 

Tue Institution of Electrical Engineers will leave 
London for the first time in its history next month, 
September, and will hold a session abroad. That they 
should have selected Switzerland is only natural, see- 
ing what splendid examples of their art it contains. 
The electrical engineer, though anxious, of course, 
to learn, may possibly regard this reunion, as it is 
officially called, more or less in the light of a plea- 
sant holiday item, for a week in Switzerland is 
always tempting. The Council has, therefore, 
acted wisely in crossing the Channel on this first 
occasion of breaking through the old custom, and 
especially so in selecting Switzerland. Friends of 
peace welcome such meetings, because they weaken 
the barriers of national prejudice. The practical 
man likes to enlarge his knowledge under favour- 
able and pleasant circumstances. Switzerland—and 
France next. to it—offers opportunities for study- 
ing two sides of electrical enterprise, about which 
he cannot instruct himself in this country. For, 
in the utilisation of water power, England is not 
likely ever to gain distinction, and polyphase- 
current working is still in its infancy here ; Swit- 
zerland excels in both respects. 

In 1896 the Swiss electricians sent out invitations 
to an International Electrical Congress, to be held in 
connection with the National Exhibition at Geneva. 
The Continental electricians responded willingly. 
English electricians held aloof altogether, as we had 
to point out in our series of contemporaneous re- 
ports, in spite of the circumstance that a very at- 
tractive series of visits to Swiss electric works was 
announced to start immediately after the Congress. 
It proved a most instructive excursion, and possibly 
many who join on the present occasion, will regret 
that they did not take advantage of the earlier op- 
portunity when they see how much knowledge they 
missed. 

The Institution will begin its reunion with visits 
to works. A meeting is, indeed, to take place at the 
Zurich Polytechnic on ednesday morning, 
September 6. But we understand that members 
do not intend to read papers, and as the partici- 
pants will disperse immediately after the visit to 
‘hun, the proceedings will probably be of a plea- 
santly formal kind. Thanks will be due to the 
Swiss Elektrotechnische Verein, and to the Swiss 
hosts in general, and in particular to Mr. C. L. 
Brown, of Brown, Boveri, and Co. ; Colonel Huber, 
of the Oerlikon Company ; and Professor Wyesling, 
of the Sieh] Electricity Works, who have kindly 
taken charge of the arrangements in Switzerland, 





on the one side, and to the council of the Institu- 
tion, and to the secretary, Mr. W. G. McMillan, on 
the other. The idea of the reunion originated with 
Mr. McMillan, whom we wish to congratulate upon 
hisscheme. He has been to Switzerland, person- 
ally to look after the arrangements, and he will 
naturally spare no effort to make the meeting a 
thorough success. 

We add a brief epitome of the programme: 
Members may leave London in parties, either on 
August 31 or on September 1, or at any time 

revious. The proceedings will open on Saturday, 

eptember 2, with a visit from Bale to the power 
station at Rheinfelden, where low-speed turbines 
drive three-phase and continuous-current gener- 
ators. In the afternoon there will be an inspection 
at Baden of the works of Messrs. Brown and Boveri, 
who make a speciality of diphase-current generators 
and distribution. Baden is situated on the Aar 
River, on the way to Zurich, where members will 
stay during the following four days. On Monday 
morning visits will be paid to the Oerlikon Works, 
recently rebuilt, and to the Dowson Gas Power 
Station of the Zurich-Oerlikon Street Railway. 
In the afternoon the works of Messrs. Escher, 
Wyss, and Co, who devote themselves mainly to 
turbines, boats, and general engineering, will be 
viewed, and the central and the municipal sub- 
stations will be open to members. The central 
station has steam and water power, and generates 
continuous, single, and three-phase currents ; in the 
sub-station, three-phase currents are converted into 
continuous currents for the tramway service. 
As an alternative, the engine and_ boiler 
works of Messrs. Sulzer Brothers, near Winter- 
thur, may be inspected. Tuesday may either 
be spent in Zurich, where the British Consul- 
General, Mr. Angot, will conduct the members 
through the National Museum of which he is 
director, and where the telegraph department, 
telephone exchange, and also the gas works, can 
further be seen. Or, members may proceed to 
Schaffhausen, admire the Falls near Lauffen, and 
examine either the electrical power station and the 
old wire-rope power transmission, or the iron and 
steel works of Messrs. G. Fisher. In the evening, 
the Swiss Elektrotechnische Verein and the Swiss 
firms will be the hosts at a banquet. On Wednes- 
day, after the meeting already mentioned, the In- 
stitution will entertain their hosts at lunch, and the 
party will in the evening travel to Lucerne. From 

ucerne members may take the train direct to 
Interlaken vid the Briinig Pass, or try first the 
Stansstad-Engelberg three-phase electric railway, 
which brings the traveller, after a journey of-14 
miles, near the Titlis. To those who do not go 
to Stansstad, a visit to Rathhausen, where 
low-speed turbines provided with the  auto- 
matic regulators of Messrs. Bell and Co., of 
Kriens, is certainly to be recommended. Friday 
is to be devoted to the Jungfrau, which will he 
reached vid Lauterbrunnen and the Wengern Alp 
Railway ; the Jungfrau Rack Railway, it will be 
remembered, is worked by three-phase currents. 
On nee | September 9, the Kander-Werk at 
Spiez, which supplies light and power at 16,000 
volts also to the Burgdorf-Thun Railway, will be 
visited. This electric railway forms a section, 
25 miles long, worked by three-phase currents, of 
the ordinary railway. 

This is a good programme for a week’s excursion, 
during which some of the most characteristic plants 
will beseen. To extend the visit longer would have 
been impossible on account of the British Associ- 
ation meeting, which commences at Dover on Wed- 
nesday, September 13. The tourist arrangements 
have been placed in the hands of Messrs. T. Cook 
and Sons. If everything goes as excellently as in 
1896, the holiday makers should have nothing to 
grumble at. On that occassion those participating 
in the excursion arranged in connection with the 
Geneva Congress left everything to the agents, 
Messrs. Ruffieux and Ruchonnet, of Lausanne, 
without even troubling about the conveyance of 
their luggage to and from the hotels. at the 
committee has amply seen to the needs and wishes 
of the electrician, the programme will sufficiently 
indicate. The reunion should, therefore, be a 
success, The managers will not have an easy task. 
About two hundred members have signed the pre- 
liminary circular on behalf of themselves and ladies 
and children of their families, who alone may take 
part in the excursion in addition to members and 
candidates proposed for election. A very large 
number will therefore probably start on the journey. 
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AN ANCIENT GOLD MINE. 


WueEn the Spaniards arrived in the New World 
they set themselves to collect gold with great 
avidity. They found large quantities of it in the 
hands of the inhabitants, in the form of ornaments 
and domestic appliances, and this they had no diffi- 
culty in appropriating. It was a source of wealth, 
however, which was rapidly exhausted, and then 
they turned to working the existing mines, and to 
discovering others. There must have been vast 
quantities of alluvial gold in those days to account 
for the large amounts shipped to Europe, but these 
were not the sole source of supply. There was a 
great deal of actual mining and crushing done, and 
recent researches have shown that the Spaniards had 
far more skill in these matters than is generally 
supposed. One of these abandoned mines in the 
province of Darien is now being worked, and has 
furnished ample evidence that the Spaniards were 
wonderfully successful mining engineers, consider- 
ing the poorness of their mechanical appliances. 
From a book written by Seiior Vicente Restrepo, 
entitled, ‘‘ Estudio sobre las Minas de Oro y Plata 
de Colombia,” Mr. Ernest R. Woakes, the present 
engineer and manager of the Espiritu Santo mine, 
has taken certain most interesting particulars of 
early Spanish mining, which he has incorporated 
in an account of the mine lately read before 
the American Institute of Mining Engineers. From 
this we learn that the rich placers of Cana, 
the site of the mine, were first worked about 1665. 
The miners, however, did not have a quiet posses- 
sion, for in 1702, four English pirates, at the head 
of 272 men, captured the city of Santa Cruz de 
Cana, and took possession of the mine. It is pro- 
bable that the pirates made no prolonged stay, but 
retired with all the gold they could lay their hands 
upon. In 1727 the operations came to an end, 
partly because of a serious cave-in, partly on 
account of incursions of hostile Indians, and partly 
because the levels rendered the water very difficult 
to deal with. 

The Espiritu Santo mine must have been 
very productive, for Don Andres de Ariza, 
Governor of the Province of Darien, writing 
in 1774, stated he had learned from the testi- 
mony of those who had worked in it, that 
at one time more than 200 men were employed in 
it, working alternately day and night. The rock 
was evidently of a soft nature, for it was described 
by Nathaniel Davis as ‘‘ rock mortar.” The miners 
followed the main vein and several branches, taking 
out the mine earth and flat stones, which were sent 
to be washed. The miners were so placed that the 
ore was passed from hand to hand, until the bottom 
of the shaft was reached, where, by means of a 
machine operated. by two men in a wheel, it was 
drawn to the surface to be washed at the river. The 
mine, we are told, had four levels, but the lowest 
was the largest and widest. At intervals pillars 
were left for support, and in some parts the exca- 
vations were lined with heavy timber. Unfortu- 
nately this precaution was not taken in the shaft 
where the miners worked the machine. The soil 
fell in from all sides, burying the two men, and so 
frightening the other miners that they threw up 
the work, and the owners were obliged to abandon 
the mine. Probably the bad government of the 

rovince, and the general insecurity caused by 
incursions of pirates and Indians, had much to do 
with causing the men to retire. 

There seems to have been plenty of gold, for the 
governor says there was abundance for the owners 
after the operatives, who were free blacks, had 
helped themselves. They were paid a small dish 
of earth for each day’s work, and from this they 
could wash in the week 16 to 20 castellanos, and 
sometimes twice as much. In addition they pil- 
fered all they could, and as, of course, all the 
ore passed through their hands, they had no diffi- 
culty in appropriating the rich pieces. A watch 
was kept to prevent them carrying it out, but it 
was often evaded. It is said that the negroes and 
mulattoes who worked in the mine would sprinkle 
the heads of their sweethearts with gold dust, 
which they carried loose in their pockets, when they 
went to balls. One pocket of gold that was found, 
is stated to have yielded from 150 Ib. to 200 Ib. 
weight of the precious metal. The rock was crushed, 
washed, and made into bricks. These were stored 
for a time, then washed again, and the gold obtained. 

Although the traditions of the richness of the 
mine survived, and several persons put the facts on 
record, nothing was done with it until 1888, when 





Mr. Hammersley Heenan, of Manchester, formed 
an Anglo-French Company, with a capital of 
200,000/. to work the mine. Mr. Heenan con- 
sidered that the historians did not write with a 
view to company promotion, and that, therefore, 
they might Ge believed, but those to whom the 
opening up of the mine was entrusted did not 
take the same view. According to Mr. Woakes, 
they refused to believe the old records, and started 
looking for new mines, which they thought it would 
be more profitable to work than to attempt to open 
up an old mine, which, if it ever existed, had, in all 
probability, been exhausted before the Spaniards 
left it. A mine was opened on the other side of 
the river, a 20-stamp mill was erected, and was run 
for nearly two years on the ore. By this time the 
capital of the company was mostly spent, and as 
the ore was only running 14 dols. (gold) to the ton, 
things had come to a low pass. Meanwhile the 
company had been reconstructed, and the capital 
reduced to 100,0001. 

The result was a great disappointment, but it 
cannot be said that the action of the company had 
been logical. They took to a mine on the strength 
of its history, and then they commenced to work 
on a neighbouring reef on the assumption that the 
mine itself was exhausted. If their reef had been 
of any great value, it is pretty certain that the 
Spaniards would have sacleah it, while if the his- 
tory was worth credence at all, it was fair to assume 
that there was still gold to be had in the original 
mine. At this point Mr. Woakes took charge of 
affairs, and brought to the scene a firmer faith in 
the ancient engineers than did his predecessors. 
It must be admitted that a good deal of faith 
was required, for there was little evidence which 
appealed to the sight. All that was to be seen re- 
sembled a long deserted quarry, the bottom of 
which was filled with broken rock and débris, 
with the water standing only 4 ft. or 5 ft. below 
the surface. Surveys proved the bottom of the 
working to be very much lower than any other 
part of the surrounding country—in fact, below 
the level of the Cana River. The large pit was at 
the foot of a range of mountains, and was about 
120 ft. by 90ft. in area. From its south-east 
corner a cutting in solid rock, some 10 ft. or 
12 ft. wide, with vertical sides over 30 ft. high, 
extended in a straight line down to the lower 
reaches of the Cana River. Here, at least, was 
evidence of engineering work on a considerable 
scale, though its significance was masked by 
its being filled with rotten vegetation, while the 
water stood in it within a few feet of the sur- 
face. The whole of the surface of the sur- 
rounding country, and the old pit itself, was 
covered with dense forest, and there was a small 
waterfall in the south-west corner of the quarry. 
Further explorations showed that on the almost 
vertical sides of these workings there were a series 
of trenches cut in the rock, which, with a little 
cleaning and repairing, served to divert the streams 
into the artifical cutting below the mine. Evidently 
the Spanish engineers had taken great pains to kee 
the mine dry and to reduce the height to whic 
the water, which could not be excluded, had to be 
lifted. 

A winze was sunk 90 ft., and cross-cuts driven 
to the south and west. The south cut struck 
water, which in a few minutes filled the shaft 
to within a few feet of the surface. It was pretty 
certain that the underground mine had been found. 
It did not seem a very important discovery, for it 
would evidently entail a great expenditure, and the 
funds of the company were exhausted. A few of 
the directors, however, found some money, and 
work was commenced on an adit level, starting a 
few feet below the bottom of the prospecting shaft, 
and emerging on the Cana River. e estimate 
for the work was 5000I., its object being to drain 
the workings down to that level. On July 3, 1894, 
the tunnel was complete, and the ancient mine 
accessible. Cross-cuts were driven through the 
lode, which was found to be riddled with old work- 
ings, but also to contain considerable quantities of 
high grade ore left standing to the south of the de- 
posit. 

More money was now easily obtained, and a 
vertical engine shaft was sunk to the 100-ft. level ; 
that is, 100 ft. below the adit, or 250 ft. from the 
surface. A cross-cut was made in the hopes of 
striking the solid lode, but it went again into the 
old workings, which were 200 ft. below the surface. 
Such an experience is enough to raise a genuine 
enthusiasm in our minds regarding the old engi- 





neers who ventured so low. They had left their 
pumping engines behind them. Five tread 
wheels were found, some in a perfect state of pre- 
servation. In each the tread wheel was 12 ft. 
in diameter, and had rungs, like a ladder, up one 
or two men could climb. Attached to it was a 
smaller wheel 4 ft. in diameter, around which an 
endless chain of buckets was hoisted. The water 
was lifted in stages of about 30 ft. each, and the 
buckets were dumped into a dug-out launder in- 
serted under the rim of the small wheel. The 
Spaniards by these means raised about 80 gallons 
per minute to a height of nearly 200 ft. by muscular 
force. Our pity goes out to the unfortunate 
wretches condemned to, the toil. The workings were 
found to consist chiefly of shafts, both vertical and 
inclined, connecte1 together without any apparent 
system, arches and pillars of high-grade ore being 
left between them. No doubt the Spaniards 
followed to a great extent the soft rich streaks 
which are found throughout the lode mass. 
The timbering in these lower workings was found 
in some cases to be in perfect preservation, although 
it has been buried oak under water 200 ft. below a 
tropical forest for nearly two centuries. The old 
workings continued below the 100-ft. level, but the 
next level, which is 80 ft. lower, has not met any. 

It is not our intention to follow the fortunes of 
the present company in detail. As explained at 
the meeting of the Darien Gold Mining Company, 
held in Manchester on May 31, they have taken 
65,0007. in gold from above the 100-ft. level, and 
they are carrying the shaft down to 500 ft. below 
the surface. They believe that they will reap an 
immense harvest. They have the courage of their 
convictions, and have laid out very large sums in 
machinery, ditches, compressors, roads, and build- 
ings. At the present rate of crushing, the company 
have a profit of over 4000/. a month, and they 
hope to double this, at least. At the same 
time, whatever they may do cannot diminish the 
praise and admiration due to the Spaniards, who, 
with only the crudest appliances, went to a depth 
of more than 200 ft. and raised great quantity of 
ore. As an engineering feat, and as an example of 
courage, their conduct is marvellous. As Mr. R. 
Woakes says, ‘‘ The ascendancy of the Anglo-Saxon 
over the Spaniard is surely due to other qualities 
than personal courage and power of endurance.” 
Once the Spaniard ruled as large a proportion of 
the known world as the Anglo-Saxon does to-day, 
and his decadence is not without a warning to our- 
selves. The easy acquisition of gold was the ruin of 
the nation. 








NOTES. 

Tue Natura Girts or tHE Untrxed States. 
THE industrial supremacy of a country depends 
largely on its natural gifts, and also upon 
the facilities with which they are developed. 
Britain had not only the minerals, but also the 
“cage to work them into finished products. 
e United States has the gifts, and is now 
equipped not only with workers, but with the 
mechanical experience of older nations. We have 
time and again referred to the industrial progress 
of the States, and a statistical abstract just issued 
from the Geological Bureau showing the mineral 
roducts for several years, affords an interest- 
ing commentary on the progress of America 
in manufacture. As we have pointed out, the 
progress has been not so much in the mining of 
new minerals, but rather in the conversion of a 
larger percentage than formerly of the raw mate- 
rial into finished products. This manufacturing 
progress is indicated by the increase in ten years 
from 102,039,838 to 147,789,902 short tons of 
bituminous coal; from 41,624,611 to 46,814,074 
long tons of Pennsylvania anthracite; and from 
27,612,025 to 60,568,081 barrels of petroleum. 
There is, as was to be expected, a falling off in the 
value of natural gas, from 22,629,8751. to 13,826,422/. 
These are all sources of energy, and in the aggre- 
gate suggest a great increase in mechanical power. 
The total value of these natural gifts of the United 
States was, in 1897, 126,462,500/. This is not, 
however, the highest reached in recent years, for 
in 1891 it was 129 millions sterling. Thi total 
includes, in some cases, the cost of winning the 
minerals, and in a few instances of refining them ; 
but it is withal a splendid contribution to indus- 
trial wealth. Included in the total values are over 
19 millions sterling of pig iron, nearly 14 millions 
sterling of silver, 11} millions sterling of gold, 
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11 millions sterling of — latter showing 
a progressive increase—three millions sterling of 
lead, 1,700,000/. of zinc, 300,000/. of aluminium, 
and 200,0001. of quicksilver. It is a striking fact 
that building stone to the value of 7} millions 
sterling has been produced, and about two millions’ 
worth of clay, nearly all for bricks, with 1,633,0001. 
of cement. 


Tue PosiTIoN OF THE MANCHESTER CANAL. 


There can be no doubt of the steady improve- 
ment in the position of the Manchester Ship Canal. 
The report for the past half-year just issued again 
marks a forward step in the development of traffic, 
the weight of toll-paying merchandise having been 
1,325,821 tons, as compared with 1,173,880 tons 
in the first six months of last year. Moreover, of 
this total only 209,046 tons was carried by barges, 
the remaining 1,116,775 tons being over-sea goods. 
Out of the profits of the year the directors have 
been able to pay 55,795/. towards the interest on 
the debenture and loan capital, the remainder—a 
steadily diminishing quantity—coming from the 
capital account. There is still, it is true, a long 
leeway to make up. To meet all the loan charges 
316,485/. must be earned per annum, for the public 
hold 1,359,0001. of 34 per cent. perpetual deben- 
tures and 1,098,000. of 4 per cent. 1914 deben- 
tures, while the Manchester Corporation hold 
five millions of 44 per cent. debentures, a 
total of 7,457,000/. The profit is now, there- 
fore, about one-third of the amount required 
for the loan capital ; but there is still 939,9791. of 
the Manchester Corporation interest in arrears, 
and this must be wiped off before the 4 millions of 
5 per cent. preference and 4 millions of ordinary 
share capital gets any return. The general situa- 
tion, however, is distinctly hopeful in view of the 
recent activity in organisation. The long uphill 
fight against monopoly is only now bringing re- 
ward, There is no need to recall the combined 
opposition of the railway companies and of the port 
of Liverpool ; but now the railway companies have 
recognised the inevitable and realise that the canal 
is a source of revenue, if also partly of opposition, 
and thus they have, especially recently, constructed 
many sidings along the line of the canal for the 
distribution of the merchandise imported. Pre- 
ference is still given to Liverpool, but the Railway 
Commissioners have in their decisions greatly 
diminished this natural tendency of the railways. 
In the organisation of the Manchester line of 
steamers, too, the citizens have checkmated the 
tactics of the shipowners, whose policy was in- 
fluenced by the considerations held out by the 
superior port on the Mersey. The plan was for 
steamers, even coasters, to quote rates little less 
than those formerly exacted for transport by way 
of Liverpool, and companies specially encouraged in 
opposition only continued low rates as long 
as the ordinary liners continued to come to 
Manchester. But now, with their liners, the 
Manchester people can place steamers on any 
route where the influences of Liverpool, or 
monopoly, are experienced. In this way not 
only is the canal benefited, but the city and 
trade secure great advantage from cheap trans- 
port. It is computed that as a result of the open- 
ing of the canal, Manchester saves a million sterling 
per annum when comparison is made with the 
total amount paid in freight rates prior to the canal 
being cut. . Again, many new works have been 
organised in Manchester, and especially along the 
banks of the new waterway, bringing a larger dis- 
tribution of wage money, so that in measuring the 
results of the canal it is important to note the great 
indirect benefits alongside the narrow columns of 
a financial balance-sheet. 


ENGINEERING Progects IN TOKIO. 


Visitors to Japan, who have learnt a great deal 
about the progress which that country has made in 
recent years, are generally disappointed with what 
they find in Tokio, the capital. Other parts of the 
country, and notably Osaka, have been distinguished 
by the manner in which they have gone ahead in 
industry, and have taken advantage of the appli- 
cations of Western science to improve the con- 
veniences and health of the community. While 
Tokio has not stood still, it certainly has not kept 
the lead as the capital ought to have done. Its 


streets are, as a rule, badly laid out and very often 
in a state of disrepair, and for years past, both the 
foreign and the native newspapers have been pro- 
At last the 


testing against the state of affairs, 








Tokio Municipality seems to have awakened to a 
sense of its duty and have determined to send to 
America and Europe a Commission charged with 
the duty of inquiring into a long list of matters— 
urban administration, education, sanitation, hos- 
pitals and asylums, communications, road-making, 
drainage, and soon. The catalogue of cities to be 
visited includes six in the United States, five in 
Great Britain, three in France, two in Belgium, 
two in Germany, one in Holland, two in Austro- 
Hungary, and one in Italy. The Japan Weekly 
Mail evidently thinks that this Commission, like 
others of a similar kind, is simply an excuse for a 
pleasant trip, and meantime doing nothing to im- 
prove matters at home. Moreover, by the time 
the Commission returns, the men that sent it will 
be out of power, and their successors will be able 
to pigeon-hole the report with perfect grace. The 
writer thinks that there are engineers in Japan 
who are able to undertake the work, but if that is 
not so, then that it would be more practical, ex- 
peditious, and economical to employ two or three 
qualified foreigners. One standing engineering 
problem is how to deepen the harbour of Tokio. 
The Bay of Yedo (as it was formerly called) isa 
large natural harbour ; it only lacks one essential 
quality, that is, sufficient depth of water for the 
largest vessels. The rivers which flow into it carry 
down an immense amount of detritus, and many 
schemes have been proposed to get over the diffi- 
culty. The latest proposal is to divert the Sumida 
River, which is ‘the chief cause of the difficulty, 
into the Nakagawa, somewhere in the neighbour- 
hood of Senju, and reduce the bed of the Sumida 
to a large deep canal. The area of the reclaimed 
land, or wide belt running through the most popu- 
lous parts of the city from end to end, would be 
very great and its value enormous. But it is 
doubtful whether the people of Tokio would be 
willing to purchase a good harbour at the expense 
of the river, which is one of the chief delights of 
the people. Its banks are crowded with houses 
of entertainments of all kinds and its waters afford 
a never-failing source of recreation and amusement. 
Another project is mentioned as. having been sug- 
gested by Mr. Furinchi, the well-known Chief- 
Engineer of the Home Department. It is to fill 
up the whole foreshore from the Shiba detached 
palace to Shinagawa by dredging the bay in front. 
It is estimated that the area of the reclaimed land 
would be 800,000 tsubo, which at 100 yen per 
tsubo would represent 80,000,000 yen. It is fur- 
ther estimated that the cost of the works would 
not be more than 30,000,000 yen, so that there 
would be a very substantial margin of profit. The 
whole matter will require to be very carefully con- 
sidered, for if the cost is such as to make it neces- 
sary to levy harbour dues and wharfage charges, 
shippers will certainly prefer Yokohama, which is 
a distance only about eighteen miles by railway. 





BELGIAN Ratt Exports.—The exports of steel rails from 
Belgium in the first five months of this year were 26,450 
tons, as compared with 30,040 tons in the corresponding 
period of 1898, The exports of iron rails were 1 tons 
and 454 tons respectively. 


H.M.S. ‘‘ Ooran.”—The trials of the Ocean, of which 
we described the first series nc oo 152 of our last issue, 
have been continued, and Messrs. R. W. Hawthorn, 
Leslie, and Co., have sent us the following particulars of 
the results obtained on the 30 hours’ run at 10,250 horse- 


power: 
Starbd. Port. 
Mean steam in boilers at 259 258 
* »» at engines “H ee ” 221 221 
»  vacuum.. ; oe << 27 =: 26.2 
» revolutions ie ae pe oe 
i .0 3 
Mean pressure in Talormatiete : : 85.9 352 
cylinders i a be. tae 
- TS eae 1854 1862 
ee | Infermicatate 1776 1768 
Late US ae 1600 1459 
Total indicated horse-power os 5230 sf 
Gross total indicated horse-power “ 10,314 
Coal ee es 3s se aa 1.63 
Speed .. ae oe ° .. knots 16.2 
It will be noticed that the coal consumption is 1.63 Ib. 
per indicated horse-power. This figure is interesting, as 


1t compares exactly with the trials of the vessels of the 
Majestic class at 10,000 horse-power. The coal consum 
tion of those vessels varied from 2 lb. to 2} 1b. per indi- 
cated horse-power, so that on the basis of this comparison 
which is a perfectly fair one, a very large saving in 
consumption has been made by the introduction of the 
Belleville boilers, this being especially marked in steam- 
ing at relatively high powers. Asin the case of the last 
trial, Mr. Ellis represented the Admiralty, and Mr. D. C. 
Beadon represented Messrs. R. and W. Hawthorn, Leslie, 
and Co., the machinery contractors. The torpedo, the 
turning trials, and also the full-power steaming trial will 
take place this week, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The return of the Hull Incor- 
porated Chamber of Commerce and Shipping shows that 
a much larger coal trade than usual continues to be done 
with that port, and with increased facilities for ship- 
ment an even better result might be achieved. Not- 
withstanding the recent extensions, there still appears 
to be an insufficient provision for loading v here 
were sent to the port last month 380,016 tons of coal, 
which, com with 373,328 tons forwarded in July 
last year, shows an increase of 6688 tons, or 1.79 per 
cent. These figures prove that a large business done with 
Welsh markets last year is being done with ordinary 
markets and the port of Hull this season. A comparison 
with the ordinary period of July, 1897, shows an increase 
of trade amounting to no less than 37.14 percent. The 
tonnage forwarded to the port in the past seven months, 
1,944,048 tons, com with 1,837, tons sent in the 
same period of 1898, an increase of 106,480 tons, or 5.82 
per cent. Coastwise exports were eeey stimulated 
last year, and reached a total for July, 1898, of 35,356 tons. 
The tonnage last month was eo tons, a decline of 
14,888 tons, or 43.37 per cent. mdon alone took more 
coal in July, 1898, than the whole coastwise tonnage of 
last month. In the seven months the coastwise exports 
have amounted to 154,270 tons, as compared with 188,259 
tons in the same period last year. The exports to foreign 
countries, however, again show remarkable increases. 
There were despatched from the port last month 191,831 
tons of coal, as compared with 177,679 tons exported in 
July of 1898, an increase on the month of 14,152 tons, or 
7.96 per cent. Few of the South Yorkshire collieries 
show any marked increase in the trade done, but several 
Derbyshire collieries have contributed much more largely. 
Demand in other directions is such that collieries usually 
sending most largely to Hull, have had their trade 
directed to some extent from its accustomed channels, 


The New Master Cutler.—At ge meeting of the 
Cutlers’ irr held on Tu y, in Sheffield, Mr. 
Robert Abbott Hadfield, head of Hadfield’s Steel 
Foundry Company, Limited, was elected Master of the 
Cutlers’ Company of Sheffield and Hallamshire, an 
honour no. less deserved by his position in the trade of 
his city than by his long-continued researches and dis- 
coveries in iron, steel, and other metals. Mr. Had- 
field, as the son of the late Mr. Robert Hadfield 
came of an old Sheffield family. He was educated 
at the Sheffield Collegiate School, and when fif- 
teen years of age went into the laboratory at his 
father’s works in Sheffield. For some years before his 
father’s death he had entire charge of the works, and 
when the concern was eleven years ago converted into a 
limited liability oe go he took the position of 
chairman of the and managing director, and has 
continued to occupy it. In his researches and experi- 
ments in metallurgy, Mr. Hadfield has gained great 
distinction. The special object of his labours has been to 
thoroughly study the various theories and characteristics 
of both ordinary iron and steel, with their alloys. He 
has frequently read papers before the Institution of 
Civil Engineers, the Iron and Steel Institute, the 
Institution of Civil Engineers’ Engineering Conference, 
and other learned and scientific bodies in this country and 
in America, In 1888 the Institution of Civil Engineers 
awarded him the Telford gold medal and premium, and 
in 1897 the George ee gold medal and premium. 
In 1891 the F: lin Institute of Philadelphia presented 
to him the John Scott legacy medal and premium for his 
researches on manganese steel. The Paris Société d’En- 
couragement pour I’Industrie Nationale awarded him in 
1890 and again in 1895 their gold medal. In his large 
establishment in Sheffield, employing some 1700 hands, 
he was one of the first manufacturers to adopt a 48-hours 
working week. The experiment was started some five 
years ago, and has proved most satisfactory. Mr. Had- 
field has several times been p to offer himself for a 
seat in Parliament, but up to the present he has not seen 
his way to accept the invitation. 


Municipalities and the ‘ Fair Wages” Clause.—A keen 
fight is at present pending in Sheffield over the ‘‘fair 
wages” clause in contracts, and for the present all other 
bones of contention in municipal matters are forgotten. 
The trouble has arisen from the action of Messrs. Ferranti, 
of Holmwood, near Manchester, in refusing to insert the 
fair wages clause in their contract for certain machinery 
required for the Sheffield Electric Light Station. This 
clause has been operative in all municipal contracts in 
Sheffield for several years past, but owing to speci 
conditions the Electric Light Committee propose to allow 
Messrs. Ferranti the freedom for-which they stipulate, 
and to place with them an order for 11,000/. worth of 
machinery, consisting of a new 1000-kilowatt steam alter- 
nator which is to cost 9500/., and a new switch to 
cost 15002. The Sheffield Federated Trades Council have 
taken be the matter, public yey, have been held, and 
on Wednesday the Electric Light Committee only carried 
their proposal in the Council by 26 votes to 23. 


The Iron and Steel Trades.—No important change has 
taken place in the position of the iron and steel trades 
during the week, most of the branches being full of work 
and ee good. The holidays this week were ex- 
pea y short, some of the big firms never ceasing 
work, 


South Yorkshire Coal.—The activity which has charac- 
terised the coal trade of the district shows no signs of 
decrease and values are still on the upgrade, House fuel 
is selling well, for though the consumption for domestic 
purposes is very low, so much is required to supplement 
supplies in other directions that stocks are not increasing. 
Jn come cases advances of from 6d. to 1s. per ton have 
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been made in colliery quotations, and this will hecome 
general by the endof the month. The demand for steam 
fuel is as brisk as ever both for inland and export pur- 
poses, and coke makers report a scarcity in some 
qualities. 





= 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was very small, and next to no business was 
transacted. Many of the ‘Change habitués were absent 
holiday-making. Warrants fluctuated a good deal, and 
this interfe greatly with legitimate trade. It was 
really difficult to ascertain what quotations were. Pro- 
ducers of pig iron, all of whom are well sold, would not 
listen to offers at anything like market rates, and they 
manque an upward movement in prices in the early 
ature. At the opening of the market No. 3 g.m.b. 
Cleveland pig iron was quo 69s. for prompt f.o.b. 
delivery, and it was said that there were merchants 
who sold small odd lots at about that figure. By 
the close 683s. 6d. became the price. Quotations 
for the other qualities of Cleveland pig were quite 
nominal. t coast hematite pig iron was in pretty 
good request, and about 75s. was the quotation 
for early delivery of mixed numbers. Warrant move- 
ments had little or no influence on hematite quota- 
tions. Spanish ore showed nochange. Middlesbrough 
warrants, after a 4 ell by the close to 
68s. 44d. cash buyers. To-day business was thoroughly 
disorganised by the drop in warrants. There were no 
quotations for makers’ iron, business being at an absolute 
standstill. Middlesbrough warrants fell to 66s. 44d., and 
by the close dropped down to 64s. 44d. cash buyers, being 
a fall of 4s, since yesterday’s close. 


Manufactured Iron and Steel.—There is little alteration 
to report with regard to the manufactured iron and steel 
trades. The demand keeps good, firms generally are full 
of orders, and further advances for some descriptions are 
likely to be made in the early future. At present prices 
are similar to those last quoted. 


Coal and Coke.—-Fuel continues firm. Gas coal is re- 
ported rather scarce, and the 
Bunker coal, which, a little while ago, was quite a drug 
on the market, is now very strong, and the supply is 
well taken up at from 10s. f.o.b. upwards according to 
quality. The pressure to buy coke is hardly so great as 
it was, but prices are maintained, though with the fall 
in iron buyers are not prepared to pay the rates men- 
tioned. Aver blast-furnace qualities are still quoted 
about 2is, 6d. delivered here. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s forenoon 
market was again excited, and the tone was very flat. 
Weak holders realised largely, and it was calculated that 
fully 40,000 tons of iron changed hands. At the close 
Scotch iron was back 1s. 2d. per ton, Cleveland 1s. 6d., 
and hematite iron 1s. 4d. per ton. At the afternoon market 
heavy selling was again engaged in, and prices had a 
further sharp fall. The settlement prices at the close 
were: Scotch iron, 66s. per ton ; Cleveland, 63s. ; Cum- 
berland and Middlesbrough hematite iron, respectively, 
71s. and 72s. per ton. Great excitement prevailed in the 
pig-iron market at the opening on Friday forenoon. There 
were numerous buyers as well as sellers. A considerable 
quantity of iron was sold at the start at a few pence 
below Thursday’s close, but when it became apparent 
that there were takers of what was offered, the whole 
market turned, and a sharp advance at once took place. 
About 50,000 tons were dealt in, and prices rallied from 
2s. to 4s, 74d. per ton, the final prices being the best. The 
market was very irregular in the afternoon session, open- 
ing strong, then reacting, and next recovering, and closing 
at the best. Scotch rose 64d. per ton, and hematite iron 
14d. per ton, but Cleveland lost 14d. The turnover 
amounted to 60,000 tons. The closing settlement prices 
were: 63s. 6d., 67s. 6d., 73s. 6d., and 74s. per ton. 
Monday was a St. Lubbock Bank Holiday, and in 
consequence there was no meeting of the “iron ring.” 
Only a moderate business was done in the warrant 
market on Tuesday forenoon, and there was an 
entire absence of excitement. The tone was very 
strong, on account in a great measure of the 
cheerful trade advices from the States. Scotch rose 
1s. <-% per ton, Cleveland 2s. 24d., and hematite 
iron Is, 2d. per ton. About 40,000 tons of iron were 
dealt in at the afternoon market, and prices were 5d. per 
ton higher for Scotch and 2d. for hematite iron. The 
closing settlement prices were: 70s. 44d., 60s. 44d., 
74s. 9d., and 74s. per ton. A big business was done this 
forenoon. All sorts were pressed tor sale on the report 
that the Americans were offering iron for forward 
delivery. Scotch fell 1s. 9d., Cleveland 1s. 10}d., and 
hematite iron 2s. 14d. per ton. The sales were about 
40,000 tons. Business was active in the afternoon, and 
prices were flat—Scotch down 1s. 3}d., Cleveland 2s, 24d., 
and hematite iron 1s. 6d. per ton. Connal’s stores con- 
tained 300,593 tons last night inst 301,070 tons 
yesterday week, thus showing a reduction for the week 
amounting to 477 tons. The following are the current 
market quotations for makers’ No. 1 iron: Clyde, 82s. 
per ton; Gartsherrie, Summerlee, and Calder, 83s. 6d, ; 
Coltness, 85s. 6d.—the foregoing all shipped at Glas- 

w; Glengarnock ey at Ardrossan), 80s. .$ 
Shotts (shi at Leith), 85s.; Carron (shipped a 
Grangemouth), 84s. per ton. Business with consu- 


uotation is about 9s. 6d. | Ni 


.| their annual inspection of the naval establishments at 


abroad continues to be completely checked by the 
present high prices and erratic movement of the 
warrant market. The reports from America indicate a 
ene of iron for prompt delivery, but there also the 

igher prices are checking fresh business. The furnaces 
in blast are 79 in number, while at the corresponding 
period of last year the number blowing was 81, and a 
week ago 80. Hematite warrants closed on Friday at 
73s. 6d. per ton. The shipments of pig iron last week 
amounted to 4466 tons, against 4334 tons in the corre- 
sponding week of last year. They included 211 tons for 

anada, 100 tons for South America, 575 tons for Aus- 
tralia, 145 tons for France, 220 tons for Italy, 365 tons for 
Germany, 525 tons for Russia, 312 tons for Holland, 
smaller quantities for other countries, and 1940 tons 
coastwise. 


Finished Iron and Steel.—In the Coatbridge, Wishaw, 
and Motherwell districts the makers of malleable iron 
have raised their } prone 4 5s. per ton, or 15s. in ten days. 
Both branches of trade remain very busy. There is no 
abatement reported in the briskness of the steel trade. 
Orders are being booked very freely, <i the steady 
advance in prices. No doubt some of the buying is of a 
speculative character, but the bulk is understood to re- 
merges actual trade requirements. More buying has 

en done in the last two months almost than in the pre- 
vious half-year. While the prices of all classes of 
steel have lately been advanced, those for plates are 
exceptionally strong. Plates, particularly ship-plates, 
have been specially in uest, and the quotations are in 
the meantime as follow: Angles, 7/. 7s. 6d. per ton; bars 
(round, square, and flat), 8/7. 7s. 5d., low test basis ; ship- 
plates, 87. to 8/.5.; and boiler plates, 8/7. 10s. to 8J. 15s. 
per ton. A request for 10 per cent. advance on their 
pins pe has been made by the steel smelters of Lanarkshire 
and adjoining counties, in consequence of the advanced 
price being obtained for the raw material. The masters 
will consider the request at their first meeting. 


Sulphate of Ammonia.—This commodity is steady at 
12/. 5s. per ton for prompt delivery f.o.b. at Leith. 


Glasgow Copper Market.—Nothing was done in the 
copper market last Thursday morning, and the price was 
advanced ,2s. 6d. per ton. Neither was there anything 
done in the afternoon, but the price rose 7s. 6d. per ton. 
o copper sales were reported on Friday forenoon, but 
the price was marked down 5s. per ton. The afternoon 
session of the market was as idle as the forenoon, and the 
— remained unchanged. The market was again 

lank on Tuesday, and the price was 1s. 3d. up at each 
session. No dealings were reported either forenoon or 
afternoon, and the price was advanced 6d., and 5s. 
per ton. 


Clyde Shipbuilding Contracts.—Amongst the new work 
— with firms in the Port Glasgow district, are orders 
or three steamers of cargo-carrying capacity. They have 
been booked by Messrs. Russell and Co., of that port, 
and the new steamers, which are reported to be for a 
London firm, will each be of about 355 ft. in length, and 
of 7000 tons deadweight, and will be fitted up for the 
cattle-carrying trade. This is very welcome news to the 
Port Glasgow people. —Messrs. Caird and Co., Greenock, 
have contracted to build for the P. and O. company a 
steamer of 6000 tons gross. She will be 450 ft. long, and 
will be duplicate of the Assaye, recently built for that 
company. She is intended for the cargo service. 


Boilers for the Glasgow Exhibition.—The machinery 
and electric lighting committee of the 1901 Exhibition 
have agi to accept as exhibits for producing steam 
for electric lighting and motive power the following : 
Lancashire boilers, from Messrs. Bumen and Co., Glas- 
ried ; water-tube boilers, from Messrs. Babcock and Wilcox, 
imited, Glasgow; Messrs. Stirling and Co., Limited, 
Edinburgh ; Messrs. G. and J. eir, Limited, Cath- 
cart; Mr. W. E. Berry, Manchester; and Messrs. 
Runnan and Co., Glasgow. It is estimated that the 
total power required will be about 5000 horse-power. 





NOTES FROM THE SOUTH-WEST. 
Rails for the Cape.—The Lynalder, steamer, is about to 
load 4200 tons of rails and 200 tons of railway wagon 
matériel at Newport en route for the Cape. This is the 
fourth instalment of orders placed with certain South 
Wales firms and amounting altogether to 50,000 tons or 
thereabouts. 


Port Talbot Railway and Docks.—The directors of this 
company do not recommend any dividend for the past 
half-year, but a balance of 5966/. is to be carried forward. 
The pier and entrance channel works have proceeded 
rather slowly. The south pier is not yet completed to 
the contract length, nor is the channel down to its full 
depth, and a large volume of traffic has ey 
been lost to the company during the past half-year. 
The engineers are, however, of opinion that the south 
pier will be completed by the end of September. The 
new graving dock and slips in connection with this pier, 
which have constructed by the Port Talbot Graving 
Dock Company under a lease from the company, are now 
complete and in use. 

Bristol and South Wales Railway Wagon Company, 
Limited.—The half-yearly meeting of this company was 
held on Friday, the 4th inst., at Bristol, Colonel Savile 
in the chair. The report of the directors, which recom- 
mended a dividend at the rate of 10 per cent. per annum, 
carrying forward 1515/., was considered and adopted. 


Devonport.—The Lords of the Admiralty will commence 


Devonport on September 13. 
Barry Railway.—The directors of the Barry Railway 


during the past half-year at 213,645/. It is confidently 
expected that the construction of dock No. 2 will be com- 
pletely before the close of the year. A large transit 
warehouse for the accommodation of import traffic is 
being erected by the company, and a cold storage ware- 
house is also in course of erection for the Cardiff Pure Ice 
and Cold Storage Company, Limited, on the south side 
of that ‘te —_ ae of _ railway to hong ec 
stages having been inspected and passed by the of 
Trade, has just been opened for traffic. The works on 
the Rhymney branch are making satisfactory progress. 


Avonmouth.—On Friday the screw steamer Arawa 
arrived at Avonmouth dock. She is a good type of mail 
nger steamer. and has been chartered by Messrs. 
Ider, Dempster, and Co. in connection with their con- 
tract with the Dominion Government for carrying mails 
between the United Kingdom and Canada. 


Vale of Glamorgan Railway.—The directors of the Vale 
of Glamorgan Railway Company recommend a dividend 
for the past half-year at the rate of 3 per cent. per annum. 
A sum of 3000/. has been set apart to meet a claim of the 
Barry Railway Company for the cost of maintaining and 
working the loop line for twelve months. 


Patent Fuel at Newport.—A record shipment of patent 
fuel has just been made at Newport, the Enidwen, steamer, 
owned by Messrs. W. H. and C. T. Jones, of Cardiff, 
having loaded 4914 tons. The cargo was shipped for the 
Mexican Railway Company, Limited, the vessel being 
bound for Vera Cruz. The Arrow Patent Fuel Works 
at Newport have been leased by the Cambrian Collieries 
Company for three years. 


Great Western Railway.—The construction of the Stert 
and Westbury line, although somewhat retarded by the 


wet weather experienced in the early part of the year, 
and the corresponding pare of the Berks and Hants 
extension line, are approaching completion. Good 


4 gd has been made with the construction of the South 
ales and Bristol Direct line. A vote of the proprietors 
for 500,0002. on account has been taken for the Great 
Western and Great Central joint lines. In the course of 
the past half-year, 21 locomotives were built at the cost 
of revenue ; 67 engines were also reconstructed with new 
boilers, the cost being charged to revenue. The number 
of engines upon the system at the close of June, 1899, was 
1909, as compared with 1885 at the close of December, 
1898. The number of vehicles in use in the coaching de- 
partment at the close of last year was 6378/. The number 
of vehicles in use for the conveyance of merchandise and 
minerals was 55,456. The aggregate outlay made for 
working stock to the close of June, 1899, was 11,453,295/. 


Briton Ferry.—The works in this district are in full 
operation, and there has been some scarcity of labour, 
more particularly in the tinplate trade. 


The Swansea Valliey.—The production of steel ingots 
has been large, and the steel workera are claiming another 
advance in wages. The tinplate mills are in full opera- 
tion, but their production has been affected by the heat. 
Most of the works in the Valley were in operation on 
Bank Holiday. 








JAMAICA.—The British Government has granted a 
subsidy of 10,0007. per annum for five years for the estab- 
lishment of a fortnightly freight and passenger line of 
steamers between Jamaica and Great Britain. 


PrrsonaLt.—Mr. Edwin O. Sachs has removed his 
general and private offices from No. 11, to No. 3, 
Waterloo-place, Pall Mall, to which address all com- 
munications should in future be directed.—Mr. H. Binko, 
late managing director of Binko, Ridsdale, and Co., 
Limited, is recommencing business as electrical engineer 
and manufacturer, at 34, Leadenhall-street, E.C., under 
the style H. Binko and Co. 





THe Propie’s Licot AND Powrr Company, NEw 
JERSEY.—We last week described the very interesting 
light and power installation carried out by the Westing- 
house Electric Works, for the above-named company, but 
we omitted to mention that the seven 500 horse-power, 
and the two 600 horse-power boilers are all Morrin 
**Climax ” water-tube boilers. We are informed that 
Messrs. B. R. Rowland and Co., 12,’ Exchange-street, 
Manchester, have — the patent rights outside the 
United States for these boilers, which they are now 
manufacturing in this country. 





Tue RETIREMENT OF Mr. Marte, or Lioyp’s 
Recistry.—Mr. Benjamin Martell, who for many years 
has held the office of chief surveyor to Lloyd’s Register 
of British and Foreign Shipping, is about to resign his 
position owing to age and its consequent infirmities. We 
think it will not be an easy task for the committee to 
select a successor who will so adequately fill the first chair 
in their staff. Mr. Martell was appointed as a junior 
officer about 46 years ago, and after serving some twelve 
months in London, he was —— duties on the north- 
east coast of England, where he obtained considerable 
popularity. The committee of Lloyd’s then published 
their new system of numerals for the regulation of vessels 
requirements as superior to their older system of tonnage 
basis. Mr. Martell warmly gave all his support to the new 
system, and shortly afterwards was selected to fill the 
office of the chief surveyor. While holding this office he 
has maintained a very prominent position at the councils, 
and the meetings of the Institution of Naval Architects, 
and also in the several discussions upon the question of 
fixing the official load line. We understand that no 
decision has yet been arrived at as to Mr. Martell’s 








mers, both for home consumption and for shipment 





Company return the expenditure made on capital account 
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INDUSTRIAL NOTES. 


TuE publication by the Labour Department of the 
Board of Trade of the memoranda relating to provi- 
sion for old age in various Euro countries came 
most opportunely immediately after the publication of 
the report of the Select Committee, presided over by 
Mr. Chaplin, President of the Local Government 
Board. The memoranda give an account of what has 
been done, or is being done, in Russia, Norway, Sweden, 
Denmark, the German Empire, Holland, Belgium, 
France, Italy, Austria, and Roumania. The pro- 
visions in those eleven countries vary greatly, but the 
object, in a limited sense, is the same. The circum- 
stances in all of them differ widely from those in this 
country, as in no instance is there a ‘‘ Poor Law” in 
any way like our own. Our Poor Laws really make, 
in a clumsy, expensive, and not very creditable way, 
provisions for the necessitous poor, whether incapaci- 
tated by age or by infirmity. But the taint of 
pauperism clings to the system, and the unfortunate 
recipient is treated almost as a criminal, for the 
‘‘ male person” is deprived of his electoral rights by 
the receipt of any relief—except medical relief, and 
even this disfranchised until a very few years ago. 
The real object of the best advocates of old age 
pensions is to secure to the industrious, thrifty, and 
aged poor such provision in their old age as will keep 
them from the taint of pauperism, and preserve to 
them citizen’s rights and independence. It is felt that 
the friendly societies have not been able to deal with 
this question. As a rule, old age is relieved not as 
old age, but in the form of sick pay, and, of course, 
under that form the recipient is under strict rules as 
to conduct, time of being out of doors, occupation, 
&c. The idea is to make pensions irrespective of these 
regulations, like an annuity, or other similar pro- 
vision. 

Of the eleven countries dealt with in the report, 
only two—Germany and Denmark—have adopted a 
general system of pensions or relief in old age. Under 
the German law of 1889, modified by subsequent 
enactments, there is a general system of compulsor 
insurance against old age and infirmity, under whic 
law 400,000 persons in 1897 drew pensions amounting 
to 2,750,531/., of which 1,079,823/. was provided by 
the State. About one-half the total was expended in 
old age pensions, the other half on invalid pensions. 
The relief was tantamount to our poor-law relief, but 
in another and less barbarous way, perhaps. In Den- 
mark the system is different, the law of 1891 providing 
for a special form of pension to necessitous persons of 
good character. The recipient does not contribute, as 
in Germany, and the emount to be given is not fixed 
by law; but it has to be sufficient for the needs of the 
applicant and his family. The recipient is not de- 
prived of his electoral rights. In 1896 some 36,246 
persons were relieved, with 14,223 dependents, the 
cost being 216,317/., one-half paid by the State, the 
other half by the Communes. In those two instances 
the States do for the aged what we do by the poor 
law, but in quite another way, preserving the self- 
respect of the recipient. 

In France provision for old age is encouraged in 
various ways by the State. As regards miners and 
seamen it is citapecy, the Government grant to 
seamen being 440,000/. a year. The State subsidise 
the friendly societies, and give a large subvention to 
a national institution, and in aid of the necessitous by 
the Departments and Communes. The cost in France 
is estimated at 600,000/., over two-thirds of which go 
to one branch of industry, and that not a large one in 
France, as compared with what it isin England. The 
system is national only in a very limited sense, but 
possibly it may only be in the initial stage. Here, 
again, they have no poor-law relief corresponding to 
ours. 

In Belgium the Government and certain provisional 
authorities make grants to encourage friendly societies 
to induce their members to subscribe to the Caisse 
Général d'Epargne et de Retraite, through their 
medium. In some districts old age pensions are 
granted to persons formerly engaged in mining, out of 
funds to which the mineowners are compelled to sub- 
scribe. The idea of subsidising friendly societies 
finds evident favour both in France and Belgium. 
Why not in England, where the friendly society is 
as nearly as possible perfect after a hundred years 
of trial, of test, and of experiment. But in that case 
the best trade unions must be included, for they are 
the best of all as regards old age pensions, and other 
provident benefits. 

In Austria the system of compulsory contributions 
for old age pensions is pero to mineowners and 
miners. There is no provision answering to our own 
poor law system. In Russia old age insurance only 
extends to Government mining establishments, and 
consequently is more partial than our system, which 
applies to all Government establishments, a portion of 
the pay being retained for that purpose. In Roumania 
& compulsory Insurance Law in Mines and Quarries 
was enacted in 1895, but it is not yet operative, as no 
enterprises to which it applies have been started. 





In Italy the law of 1898 to establish a national 
pension fund will not come into force until a month 
after the promulgation of a Royal decree a pes of 
the rules. This has not yet been published. In Hol- 
land, Sweden, and Norway, the question of Govern- 
ment action in the matter of old age pensions has not 
got beyond the stage of projects, in which — 
these countries resemble England. Generally the fore- 
going represents what has been done, and is being done, 
and also projects and proposals for the future. So far 
England is not far Hehind, if at all behind, other 
countries, except Germany, and no country has as yet 
seen its way clear to imitate the German system, which 
is regarded as costly. 

The growth of members applying for relief is for- 
midable, as, for example, in Denmark from 43,826 in 
1893 to 50,469 in 1896; the cost in 1893 being 164,616/., 
and in 1896 216,317/. The cost in Germany in 1891 
was 765,338/., in 1897 2,750,531/. It is this growth 
of expenditure which appals and engenders a doubt in 
this country. The advocates of old age pensions may 
well consider the propriety of subventions to friendly 
societies and trade unions under well-considered con- 
ditions and regulations. The membership of such 
associations indicates thrift. 





The August report of the Ironmoulders of Scotland 
comes within the fringe of the holidays, which in 
Scotland are more generally and fully kept than in 
England. These holidays are used also as a time for 
executing repairs, and this year—in Glasgow more 
particularly—extensive repairs and alterations are 
taking place. During this period the members of the 
union are entitled to ‘‘idle” benefit if they are sus- 
pended, so that ‘‘idle” benefit only means support 
in compulsory idleness ; not from lack of work, but 
because there is a partial suspension of it. The report 
states, indeed, that there is plenty of work as soon as 
the repairs are done, the holidays over, and work is 
restarted. In Dundee, the report states, there is a 
slackening off, but the members are informed that 
they need not hang about the street corners as there 
is plenty of employment elsewhere. The income, 
again, exceeds the expenditure, carrying a handsome 
balance to the general fund. It appears that a dis- 

ute has been going on in Glasgow for over five weeks 
Sebween the Grate Fitters’ Association and the Em- 
ployers’ Association of Glasgow. It originated over 
a question of wages, which the employers conceded, 
but attached thereto conditions which the men re- 
jected. The condition was open shops—the old, old 
tale of union versus non-union men. The members of 
the trade are again about to vote on the legal eight 
hours’ day, which hitherto they have accepted. Now 
they are again called upon to vote at the instance of 
the Scottish Trades Congress. The men are asked to 

ledge themselves only to vote for candidates for 

arliament and local authorities who will support in 
allits fulness alegaleight-hours day. Some odd cases 
are reported as regards the Compensation Act. It 
seems difficult to believe that some of the decisions 
can be under the Act at all. Some suggested amend- 
ments are printed, as proposed by various unions, 
Scottish and English alike. 





The position of the engineering trades throughout 
Lancashire continues to be good, all branches being 
full of work, some having enough on hand not only 
to carry them well over the present year, but far into 
next year, 1900. If new work coming forward is not 
quite equal to what has been the case some months 
ago, the reason rather is that there is no chance of 
delivery within the time required by customers. 
This being so, customers have either to wait or to 
place the orders elsewhere. The iron and steel 
trades in the various districts remain about the 
same, the fluctuations in warrants affecting them but 
very little, as makers are well sold, and have very 
little surplus output with which to compete. If any 
underselling takes place by middlemen, the object 
presumably is to endeavour to ease prices, but with 
the pressing demand for material on all hands, and of 
all classes, there seems to be little chance of any 
serious reduction for some time to come, especially as 
the Government is _—-* for deliveries, and the out- 
put is somewhat slackened. 

The only labour trouble of importance in Lancashire 
was the demand of the Mid-Lancashire engineers for 
an advance in wages, and this up to nearly the end of 
last week looked as though it might develop into a 
stoppage. The men had asked for an advance of 2s. 
per week, the demand being made early in the year. 
Conference after conference had been held until last 
week without terms being agreed upon. Even so late 
as Thursday, after a sitting of five hours, no decision 
was arrived at, but on Friday it was agreed to submit 
the whole question to an umpire, meanwhile the men 
to be given an advance of ls. per week up to the date 
of the award. This concession, together with the 
reference to the umpire, has so far settled the dispute. 
The — presumably is one of prices for contracts 
in hand. 








In the Wolverhampton district a slight lull was 
manifest last week in the demand for some kinds of 
rolled iron, but this must not be regarded in any sense 
as an indication of any falling offin trade. Consumers 
— had made their bargains, and there was 

ut little —— for speculative buying. Perhaps, 
also, the gambling in warrants in the Glasgow market 
may have led to a lessened demand in the hope that 
easier terms’ might follow. But, as it is, the output 
from furnace, forge, and mill is ke almost whehy, 
so that there is really very little change in the situa- 
tion. The great heat has cause a diminished output, 
so that current demands can scarcely be met. No 
change as regards prices has taken place, the tone 
being good. The chief iron and steel-using indus- 
tries continue to be well employed in all the 
engineering and cognate branches, inclusive of iron- 
founders, boilermakers, bridge and girder constructors. 
The hardware industries, also, as a rule, are well 
supplied with work, and the outlook for the future is 
most favourable. There is scarcely a branch that 
can be said to be dull, but, of course, some slacken 
down at certain periods of the year. There is indus- 
trial peace generally which always favours trade. 


In the Birmingham district prices are fully main- 
tained in the iron and steel trades, but some under- 
selling by middlemen is complained of, in some in- 
stances, at a very considerable reduction below quota- 
tion prices. Marked bars are cheaper, comparatively, 
than other qualities. Thereis a good demand for best 
bars for Government work, and also for reliable second- 
class brands for wagon builders, while bedstead and 
gas strip are in good demand. The engineering trades 
generally are busy in all branches, and so also are 
most of the other iron, steel, and other metal-usin 
industries. -In scarcely an industry, however small, 
is there any serious falling off, except that a few 
sersonal trades have their usual experiences. The 
labour world is quiet, nor are any serious troubles 
looming in the near future so far as can be seen at the 
present time. 





The plasterers and the master builders do not seem 
able to agree, for no sooner is one point disposed of 
than another arises. In the Manchester and Salford 
district the plasterers and the labourers insist upon 
an increase of wages, the former a penny per hour and 
the latter a halfpenny per hour, before they will return 
to work under the national rules agreed to at the con- 
ference in London. At that conference it was decided 
that a compromise should be effected at Manchester, 
and an offer was made by the masters of a half- 
er to the plasterers and a farthing to the labourers. 

he representatives of the men laid the proposal 
before their constituents, and in both cases the offer 
was refused. At a subsequent conference the em- 
ployers agreed to offer the full advance in two instal- 
ments, the first now the other a twelvemonths’ time. 
This was also declined. It appears, therefore, that the 
dispute will continue with the men on strike. Whether 
this will affect the general agreement remains to be 
seen. The central executive of the Plasterers’ Union 
do not seem to have control of their branches. 





The progress of naval construction is being delayed 
by the non-delivery of material. It is reported that 
all overtime has been discontinued on the battleships 
Implacable and Bulwark, and the ships of the Naval 
Reserve. The Admiralty have, it is said, appealed to 
the contractors for the supply of materials to send as 
much as possible, so that the work can be proceeded 
with and overtime be resumed. This does not look 
like any reduction in the prices of material. 





Some 200 navvies at work on the Donegal Railway 
extension came out on strike last week for higher 
wages. The men forthwith began to use coercion, and 
posted notices of intimidation. A non-striker was 
also assaulted, so that the constabulary had to be 
called to the rescue. 





The lock-out in Denmark has terminated, the draft 
terms originally proposed wei, dees agreed to with- 
out modifications, At some large paper mills in 
Russia, where the employés worked twelve hours per 
day, the hours have been reduced to eight. Ata strike 
riot in Germany—at Weissenfels—the police fired on 
the mob, killing three and wounding sixteen. The 
strike of coal labourers at Malta has collapsed, the 
men returning to work on the employers’ terms. 
Some further riotous scenes have taken place in con- 
nection with the tramway dispute in America, another 
car being blown to pieces. 





The London dockers at Ratcliff complain of over- 
tasks by the foremen, and a number of them left 
work in consequence. The matter came before the 
officials of the union, and some trouble is expected in 
that quarter. 
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Don Carlos I., built at Elswick; and H.I. Chinese M.SS.| The boiler installation of the Andromeda is shown in 

ON THE BOILER ARRANGEMENTS OF | Hai Tien and Hai Chi, sister vessels, also built by ths | Fig. 1 and 2, on page 184, and consists of thirty Belle- 

CERTAIN RECENT CRUISERS.* Aaemeny neere. - ane end of the paper a — | ville — Stted with racine es ers are 
parative Table wi ound, giving particu. of the | arran, in four watertight compartmen ere bein 

By Mr. F. T. Marsnatt, Member. : . _ | power, heating surface, grate A sia occupied, and | a separate funnel to each group. oy v4 

Durtnc the past few months the company with which | weight of the boiler arrangements of hens vessels. Out-| The stokeholds are fitted with the necessary arrange- 

the writer is connected have completed the machinery of | line sketches of the boiler-rooms and of the boilers them- | ments for closing in, fans being supplied to work them 

several vessels of the cruiser class, which differed so | selves are also given. under pressure if necessary. ‘Each boiler-room is also 

noticeably in the type of boiler fitted that he thinks some | Owing to the courtesy of Sir John Durston, the writer | sapglies with a furnace air-pumping engine to supply air 













Fig. 10. 


“ » 
ANDROMEDA 


\ 


OO0000 0 





a “HERMES. 





comparison of the systems used, and some description of | has been able to add similar information regarding | in jets above the fire-grates, and also in the combustion 
the arrangements adopted, may prove of interest to the | H.M.S. Hermes. This vessel is one of the latest second- | chamber under the economiser. 
members of tke Institution. class cruisers in Her Majesty's service, and in size more} The arrangement of the boilers of the Hermes is shown 
The vessels referred to are H.M.S. Andromeda, built nearly resembles the Don Carlos and Hai Tien than the | in Figs. 3 and 4, and consists of eighteen Belleville boilers 
at H.M. dockyard at Pembroke ; H.R. Portuguese M.S. | Andromeda does. with economisers. These are arranged in three watertight 
‘ Particulara are also added of H.MSS. (Kolus and Ss each group having its own funnel. : ' 
Paper read before the Institution of Naval Archi-| Pallas, which are typical second and third-class cruisers e boiler arrangement of the Don Carlos I., shown in if 
tects, with cylindrical boilers, | Figs. 5 and 6, consists of twelve Yarrow-type boilers i 
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arranged in two watertight compartments with two 
funne! It is of interest as being the largest installation 
of small-tube water-tube boilers which has yet been tried 
at sea, and it may here be mentioned that all the trials 
passed off without the slightest hitch and no difficulties 
were experienced. 

The forced-draught fittings are on the closed stokehold 
system, there being four fans toeach boiler compartment. 
In addition to the air which passes through the automatic 
draught plates at the front of the grate, a further air 
supply is given to the sides and back of the grate, by 
means of automatic flaps fitted in a screen built closely 
round the boiler front and fitting to the floor, sides, and 
vs of the stokeholds. ? 

he boiler arrangement of the Hai Tien and Hai Chi, 
shown in Figs. 7 and 8, consists of four double-ended and 
four single-ended cylindrical boilers. These are placed in 
three watertight compartments, two double-ended boilers 
in the forward and aft compartments, and four single- 
ended boilers in the midship compartment. There are 
two funnels, two double-ended and two single-ended 
boilers being led into each. The forced-draught arrange- 
ments are on the closed stokehold system, wit 
to each compartment. It will be seen that the boilers of 
these vessels furnish examples of three of the principal 
types of warship boilers, viz.: (1) the large-tube water- 
tube type, represented by the Belleville boiler, (2) the 
small-tube water-tube type, represented by the Yarrow 
boiler ; (3) the cylindrical fire-tube boiler. 

Detail Construction.—As to the detail construction of 
the types under consideration, that of the Belleville boiler 
has already been fully described in various papers read 
before the Institution. Fig. 9 shows the general design 
of the economiser type of this boiler as fitted on board 
the Andromeda. The tubes, which are of solid-drawn 
steel, galvanised externally, are 44 in. in diameter in the 
generator elements, and 2# in. in diameter in the econo- 
miser elements in the boilers of the Andromeda. In the 
Hermes, the boilers of which are shown in Figs. 11 and 
12, the generator tu are 4 in. in diameter, and the 
economiser tubes 2? in. 

The Yarrow-type boilers of the Don Carlos are shown 
in Figs. 13 and 14. As some departures have been made 
from the usual Yarrow type, some description of the con- 
struction and the method of it may be of interest. The 
method of manufacture is to completely rivet up the 
steam drum, the tube holes being previously all drilled 
through a cast-iron template. The wing pocket tube- 
plates are also drilled to template, and are then erected 
together with the steam drum on a triangular frame. 

he boiler is then tubed in the ordinary way, and the 
tubes expanded and bell-mouthed, after which the ends 
and bottom plates of the wing pockets aré riveted in 
place. This completes the part of the boiler subjected to 
ressure. The tube ends are readily accessible in the 
nished boiler by means of ordinary manholes in the 
steam drum and water pockets, hese manholes are 
flanged inwards, and fitted with ordinary internal doors. 
The tubes are of solid-drawn steel, the two rows next 
the fire being 12 in. in diameter, .128 in. thick, and the 
rest 14 in. in diameter, .104 in. thick. It will be noticed 
that all the tubes are straight, except the two rows 
next the fire, which are slightly curved. The reason for 
the adoption of this curvature is that these front rows of 
tubes, which are subject to higher temperatures and more 
sudden changes of temperature than the rest of the tube 
surface, have in some cases, when initially straight, shown 
a tendency to spring against each other in varying direc- 
tions. This obstructs the uniform flow of the gases, 
besides being mechanically objectionable. By slightly 
curving the outer rows as shown, any springing takes 
place in a known and definite direction, and does not 
therefore, have the effect above indicated, whereas the 
curvature is so slight that it does not appreciably inter- 
fere with cleaning or inspection. 

The boilers shown are fitted with straight external 
downcomer stay tubes, and, in addition to this, a certain 
number of tubes at each end of each pocket are baffled off 
from the fire to insure them working as permanent down- 
comers, and, as far as possible, maintaining a uniform 
direction of circulation in the boilers. 

The tubes are arranged in the tube-plates with several 
gaps on the fire side, The object of this is to throw a 
great number of tubes into actual contact with the fire, 
and thus somewhat relieve the outer rows, which are very 
severely worked. This arrangement also somewhat in- 
creased the combustion space, There are no stay tubes 
actually distributed throughout the tubeplate, these not 
being found necessary, besides being objectionable, owing 
to their greater thickness, and consequent different ex- 
pansion to the adjacent tubes. That they are unneces- 
rary is, the writer submits, shown by the following ex- 
periments made upon this point: 

A tube 14 in. in diameter, .104 in. thick, standing } in. 
above tubeplate, and merely expanded in, resisted a load 
of 4.6 tons being drawn out. A similar tube, standin 
yy in. above, required 4.22 tons, and a third just flus 
was drawn out by 3.3 tons load. 

It will be seen that the strength >f a large nest of these 
tubes. is enormous, and is further increased by all the 
tubes being bell-mouthed inside. This latter operation 
also has the effect of improving the flow of water into the 
tubes, and thus assists circulation. 

A matter of great importance in boilers of this type is 
the design of the casing work. These casings have to 
withstand not only high oe but many sudden 
changes of temperature. ey require to be stiff to 
maintain their form, but must be arranged to accommo- 
date themselves readily to varying conditions of strain 
—— by heat, and, above all, they must remain air- 
tight. 

The form of casing -hown in the engravings has bern 
found to give no trouble whatever. It will be seen that 
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this is arranged in panels, any one of which can be 
readily removed for examination or overhaul of the part 
of the boiler at which it is situate. The form of flange 
attachment adopted gives great freedom for expansion 
and contraction, besides stiffening the structure. As to 
the cylindrical boilers, these are shown in Figs. 16 and 
17, and are of the usual form and proportions adopted 
for vessels of similar type. There is a separate combus- 
tion chamber to each furnace. The tubes, which are of 
lapwelded steel, are 2} in. in diameter, and all fitted with 
the Admiralty cap ferrule in the combustion chamber end. 

Feed Arrangements.—This is always an important 
matter, but specially so in water-tube boilers holding 
comparatively small quantities of water, and it becomes 
most desirable that the feeding should be automatic. The 
system adopted in the Andromeda is that agg used 
with Belleville boilers. Two large feed tanks, holding in 
all 13 tons of water, are placed high up in the engine- 
room, These large tanks are necessary, owing to the 
variable weight of water in these boilers when working at 
the different rates of evaporation due to sudden changes 
of s : of P- The ae water poe ae a 
y 8 al pumps, and is pum through the filters 
into the feed tanks. Thence ¥ flows to the boiler feed 
pumps, and is delivered into the boilers through Belle- 
ville feed regulators, which control the s of the 
pumps by means of pressure produced by the inlet valves, 
which are actuated by a float arrangement. 

In the case of the Don Carlos the feed water is pumped 
by the air pumps into two vertical feed tanks, each hold- 
ing 34 tons of water. Thence it flows by gravity through 
the feed filters to the feed pumps in the stokeholds, of 
which there is one to each boiler. 

The pumps are of duplex type, and are controlled by 
Mr. Yarrow’s special arrangement, the steam supply to 
the pumps being taken from a guarded pipe just above 
the normal water level, so that, if the water is high in 
the boiler, it enters the pump cylinder, and so checks the 
speed of the pump. The fitting is extremely simple, and 
worked admirably throughout the trials, and also when 
steaming at low speeds in the river, &c. It has, however, 
the objection of being somewhat wasteful, and is barely 
80 sensitive as the arrangements which check the feed 
“pry direct. ; 

e feed system used for the cylindrical boilers is for 
the air pumps to deliver to a vertical tank in the engine- 
room, holding 4? tons of water. From this it flows by 

vity to the boiler feed pumps, which are in the stoke- 

olds which deliver through the filters into the boilers, 
the feed regulation being by hand. 

Space and Weight.—On looking at the floor area occupied 
by the three types of boiler, it will be seen the horse- 

wer developed per square foot under natural draught 
1s approximately the same. In other words, that for 
continuous steaming practically the same power may be 
obtained from the same size of boiler-room whichever of 
the three systems is adopted. If, on the other hand, the 
maximum powers are considered, the advantage of both 
the Yarrow and cylindrical type is very marked, as by 
the use of forced draught very much higher powers may 
be developed for short periods. Again, looking at the 
heating surface contained in the various boilers per square 
foot of floor space, it will be seen that the Belleville and 
cylindrical type, which have about the same amount, 
have both substantially less than the Yarrow system. 
This seems to indicate that the loss of economy of the 
Yarrow type, when moderately forced, will not be very 
serious, whereas the cylindrical boilers can only be for 
ata sacrifice in economy. This is borne out by experience, 
although at low powers the cylindrical type is more 
economical. 

On comparing the grate area per square foot of floor 
space, the Belleville type possesses a substantial advan- 
tage. This is still more evident if comparison be made 
on the basis of 6 ft. 3 in. firebars, and there is an unques- 
tionable loss of efficiency in stoking longer bars for long 
consecutive periods, The large grate area on moderate 
length of bar obtained on a given floor space is one of the 
— points of the Belleville type, and makes it an 
excellent boiler for maintaining high sea speeds for con- 
siderable lengths of time. This great gain is partly dis- 
en by the loss of efficiency, if the stoking is indif- 

erent. 

Owing to the tubes being so close down to the grates, 
the fires have to be kept very thin but very uniform to 
insure good combustion. This trouble has been minimised 
by the introduction of a combustion chamber in the 
economiser variety of the Belleville type, but it is still 
a real one, and in evaporative trials a change of stokers 
may easily affect the evaporation per pound of coal to 
the extent of 10 per cent. This difficulty is noticeable 
also in the Yarrow type, but to a less degree, owing to 
there being much more space for combustion before the 

come in contact with the tube surface. Next deal- 
ing with the question of boiler-room weight, we find that, 
on the basis of the natural-draught power, the two water- 
tube types are substantially lighter than the cylindrical 
type, the Yarrow type being the lightest. 

m the basis of the maximum power the advantage of 
the Yarrow type in this respect is enormous, whereas 
the Belleville type is not materially lighter than the 
cylindrical, owing to the fact that it isnot forced. Thus, 
on a given weight, the Belleville type will develop, with 
natural draught, and for long periods, approximately the 
same power that the pee Ena) type will develop for 
short periods of a few hours under extreme forced draught. 
Also, on the same weight, the Yarrow type will develop 
14 per cent. more than the Belleville for long periods, and 
78 per cent. more for short periods. Again, comparin 
the Yarrow with the cylindrical, it is seen that it wil 
develop 50 per cent. more power for long periods, and 65 
per cent. more for short periods, on a given weight. 

The above comparisons are based upon total boiler-room 





weights, including water in boilers plus water in the feed 
tanks, and also such fittings as ucing valves, sepa- 
rators, &c., which form an intrinsic of the boiler 
systems. The separate weights of boilers and funnels, 
water, and boiler-room accessories are also given, and it 
may be noticed how 1elatively high the weight of acces. 
sories is in the case of the Belleville type, owing to the 
numerous special fittings which form part of this system. 
Forced Draught.—A crucial point in the above com- 
parisons of space — and weight is the question of 
how far forced draught can safely be used in the usual 
exigencies of service, or even in the extreme case of war. 
As to the Yarrow boiler, the writer submits that, as far 
as the boilers are concerned, this type may safely be 
forced to an air pressure of, say, 2 in. (the maximum 
ore on the Don Carlos trials) so long as the coal 
ts. 


Working under these conditions is, however, very 
severe on the personnel of the stokeholds, and the endur- 
ance of the men would scay: dog found to be the mea- 
sure - the time during which this power could be main- 
tained. 

In the case of the cylindrical boilers a four hours’ run 
is probably as long as these boilers could be worked at 
the maximum forced-draught power. These boilers have 
a tendency to suffer in the flame-box seams when Jong 
firebars are used, and it i3 only by the use of these long 
bars that the high powers looked for can be obtained. 
The tube ends also get choked up, especially if fitted 
with ferrules, and without ferrules the tubes have a great 
tendency to leak. Itis probable that at the end of four 
hours the boiler efficiency will be seriously affected, and 
the power could not longer be maintained. On the other 
hand, however, the high speed obtained during these four 
hours might mean the salvation of the ship, and it is un- 
fair to overlook this advantage. 

It should be understood that the above remarks do not 
apply to forced draught applied to cylindrical boilers with 
moderate length of firebar, say, 5 ft. 6in., and with a 
heating surface of 2} ft. per indicated horse-power. Such 
boilers can be worked at about 17 indicated horse-power 
per square foot of grate continuously at sea; but their 
size and weight would preclude their use in the type of 
vessel considered, as the power obtained would only cor- 
respond approximately to the results obtained in the 4-in. 
air-pressure trials of warships. 

Raising Steam.—The rapidity with which steam can be 
raised, and the ready response to sudden demands in 
variation of power, are two matters of- utmost import- 
ance in war vessels, and in both of these the water-tube 
types show a marked superiority over the cylindrical 
boiler. The Jarge quantity of water contained in the 
latter makes it a question of hours to raise steam ; and, 
if this operation is hurried, the boilers are strained to a 
serious extent, causing leakage. The same course of 
reasoning applies, though toa less degree, to any sudden 
and rapid large variation of power. 

As to the two water-tube types, in both cases steam 
can be raised to full pressure in about thirty minutes 
from lighting fires. Iu the matter of variation of power 
there is also little to choose between them ; for, although 
the large grate area of the Belleville type is an advantage, 
the safety with which the Yarrow type may be suddenly 
forced compensates for it. 

Liability to Derangement in Working.—In this respect, 
apart from the difficulties mentioned under extreme 
forcing, the cylindrical type is to be preferred. All the 
arrangements, both of the boiler itself and of its acces- 
sories, such as the feed and steam-pipe systems, are 
simpler than in the water-tube types. The boilers are 
fewer in number, thus reducing the number of ge and 
connections, and the consequent liability to leaky juints, 
&c. The feeding is also less critical, owing to the large 
water level. 

In addition to this, the introduction of salt water, even 
in considerable quantities, owing to leaky condensers or 
other causes, has little appreciable effect upon the work- 
ing of the boilers. Although, to obtain maximum re- 
sults, these boilers must be in a state of thorough repair 
and cleanliness, they are still serviceable after consider- 
able neglect such as would render any water-tube type 
useless. ; 

With regard to the Belleville boiler a grave objection, 
in the writer’s opinion, is the enormous mass of mechani- 
cal detail in connection with them. Thousands of joints, 
all dependent upon extreme accuracy of workmanship, 
and many of them subject to extreme strain, due to vary- 
ing temperature, are a pronounced feature in the design 
of this ty These points have been well met in the 
methods of manufacture, but most rigid supervision 18 

uired to maintain the accuracy necessary. _ 

he feeding is also extremely delicate, owing to the 
small quantity of water contained, and also variable 
weight of this water at different rates of evaporation. 
This latter condition necessitates the introduction of the 
hotwell a and large feed tanks already described. 
The feed regulator employed, which certainly works 
admirably, is nevertheless a delicate mechanism, and has 
to be kept in a high state of efficiency. The number of 
boilers is also great for the power developed. This large 
subdivision has the advantage of involving only a small 
reduction of power, should one boiler become inoperative 
for any reason ; but it certainly causes an enormous addi- 
tion of important detail, such as feed pipe and ogg 99 
arrangements, all requiring care and attention. The 
furnace air-pumping engines are also an additional com- 
plication, involving many extra fittings. Whether these 
objections are valid, extended experience alone can show, 
and it is an unquestionable fact that the vessels fitted 
with these boilers, especially since the addition of 
economisers, have through most severe trials with 
consistent success. ces. 

Referring to the Yarrow type, the construction in 
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this ease isextremely simple. None of the riveted reams 
are ia direct contact with the fire, and the strains due to 
changes of temperature are not severe on the parts of 
the boiler under pressure, especially if the outer rows of 
tubes are curved. F 

The casings are probably the most severely tried part 
of the boilers, but no trouble need be feared from these, 
if carefully designed. ‘ 

The great question about this and other small-tube 


types is the life of the tubes, owing to their comparative | 


73. 


connection with the armament. This gives a parfectly 
dry air jet at high pressure, and proved a most efficient 
cleaner without the above objectional feature. The feed 
system already described has the disadvantage of a eo 
number of pumps, but in all other respects is very simple 
and unlikely to become deranged. The area of water level 
also is large relatively to the quantity of water in the 
boiler, and this area is naturally the measure of the diffi- 
culty of steady feeding. 
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thinness. Any information which any gentlemen could 
give us on this point would be of extreme interest. 

The tubes of the Don Carlos, as before stated, are 
-128 in. and .104 in. in thickness for the 12-in. and 14-in. 
tubes respectively. They are galvanised externally only, 
a3 is usual for this class of builer in H.M. Navy. r. 


Yarrow, on.the other hand, invariably galvanises the | 


tubes both internally and externally, but this does not 
appear to be necessary in the case of a boiler with drowned 
tubes, It is probable that one cause of wasteage on the 
outside of the tubes is the method of steam cleaning 
oe in these boilers. This steam jet leaves 
the tubes damp, which naturally aggravates any tendency 
torust. Inthe Don Carlos the tube-sweeping arrange- 
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ment was taken from the compressed-air pip2s used in| 


Fig.17. 
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complete elements cin bs taken feom the boiler, repaired 
ia the stukehold, and repluel. ‘The other parts of the 
boiler are also of small dimensions, and, in case of a 
serious accident, the whole boilers can be taken out of the 
ship through the usual air casings without disturbing 
decks, &c., and with very slight derangement of even the 
minor fittings. The examination of the inside of the 
tubes, however, involves breaking and re-making a large 
number of joints. ; : 

As to the Yarrow type, the operation of renewing a 
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As to the possibility of working with salt water as 
make-up feed, our experience has certainly been against 
it in both the water-tube boilers considered. A serious 
tendency to prime, except at very low powers, is produced 
by even a small admixture of sea water, and anything ap- 
proaching continuous.use would in the writer’s 
opinion, most undesirable. This is evidently borne out 
by experience, as the British Admiralty have recently 
taken special precautions in all their vessels to minimise 
the risk of salt water entering the boilers through inad- 
vertance, or without the special knowledge of the officers 
in charge. 

Facility for Overhaul.—In this respect the Belleville 
type has a great advantage, viz , the readiness with which 
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tube is by no means difficult, although if the defective 
tube is in the middle of a nest, all the tubes between it 
and the outer edge of the tubeplate must also be re- 
moved. The method adopted is to work the tubes from 
hole to hole alternately between the two tubeplates, 
until the outer edge is reached. If, however, time is of 
importance, the tube ends can be plugged and steam 
raised again rapidly without any injury to the structure. 
The inside of the tubes can be readily seen through and 
cleaned, owing to their being straight. Thisexamination 
is merely a question of minutes, and thus is likely to be 
more frequently made than if considerable time and 
trouble were needed. It also involves the breaking of no 
joints, except the manhole doors. The outsides of the 
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working pressure of 160 lb. per square inch. The trial 
COMPARISONS OF BELLEVILLE, YARROW, AND CYLINDRICAL BOILERS. was gh ae wa. auidieann, the steamer averagi 
11} knots. os vod 
Sars Soe ek ex l l nots. 
Name of Ship = ; .. “‘ Andromeda.” “‘ Hermes.” |“ Don Carlos I.”| ‘‘ Hai Chi.” | ‘‘ Zolus.” | ‘‘ Pallas.” 
= aE er ee See om = ar waar EE ndri On August 2, Messrs. William Gray and Co., Limited 
Number and type of boiler fitted = .| 80 Belleville | 18 Belle 12 Yarrow 8 cylindrical 5 ey lindrical 4 cylindsical outed Sarai ie an. Beta, which they have built for Mr. 
ville 4D.-E.and 3 D.-E. and D.-E. y ha i 
48.-E. 28.-E. B. J. Van Hengel, of Amsterdam. “This vessel is 280 ft. 
Steain pressure in pounds per square inch .. 20) 80 700 | 155 155 155 long over all; breadth, 39 ft.; depth, 18 ft. 2 in. Her 
1.H.-P. with naturaldraught*.. ..  .. 16,500 10,000 §,000 | 12,000 7,000 5,000 | engines, built by the Central rine Engine Works, 
»  forceddraught .. se . - 12,500 | 17,000 9,000 7,500 | have cylinders 19 in., 304 in., and 51 in. in diameter, with 
See Soeieg ere ee eet — = — | ae 4 ye” | a piston stroke of 36 in., and two boilers working at 160 Ib 
Heating surface -H..P. natural draught 2, . \s . . t, . 
ws sie 5 — 4 oo 256 | 1.62 | 1.77 1.475 _| pressure per square inch. 
Total grate area in square feet .. <i Bs 1439 750 | 587 940 | 560 406 : . : 
Length of firebars .. oa és oe eo ..| 6 ft. Zin, 6 ft. 3 in. 7ft Sin, | 7ft.1}in. | 7 ft. 7 ft. 3 in. The trial trip of the steam trawler Greta took place on 
1.H.-P. per square foot of grate, aaturel draught .. 11.47 13.33 = = a. 4 Friday, the ath inst., and proved highly satisfactory, a 
a fi) : és ie 3 | 1 t ms p , 
Total boiler-room area in square feet.. °. —..| 4925 slo. | $440 86} 8870 2230 1900t — ee no te th ~ pve Mec 
I.H.-P. per square foot of boiler-room area, natura) | | recently lau E for full owners by Lin Atvine Ship- 
draught .. is = , “f “ 3.35 322 | 3 28 | $3.46 8.14 2.63 building and Engineering Company, Limited, Irvine, 
LHP. per square foot of boiler-room area, forced ine | a ine sas — - = ~~ ~. the latest Wein 
raught .. 2e ea 2° - ss os i ; 4. . | ee ort. shery. er dimensions are t. by t. 
Heating surface per square foot of boiler-room area 6.15 1.07 - 1.98 16 | =. by 11 ft. moulded, and the engines, which were supplied 
Grate area per square foot of ery gymg . oo ~~ a, pon My ‘is5 | by Messrs. Muir and Houston, Limited, Glasgow, are 
” ” ” on is . Sin. bars.. -292 2s 7 . E 1 y . I L , ; 
Total weight of boilers, uptakes, and funnels, in tons £59 342 217 447 270 174 triple-expansion, having cylinders 10 in., 16 in., and 
. wa'erin boilers,intons ..  .. 43 30 30 197 103 82 27 in. by 20 in. stroke. The builders have several other 
‘ pumps, pipes, connections, water in similar vessels on hand. 
feed tanks, &c., in tons Sreese ee? Ss 168 10 82 £7 55 Pa 
Total a arden in — + at 170 472 329 741 423 297 om lis meen _ iia 
Weight in boiler-rooms in pounds prr LU.-P., | , essrs. Spec ding, arsha an O., Of Sunderland, 
ee ee ae eee 104 105.5 | 922 138 157 133 have added another vessel to their fleet, viz., the screw 
Weight in boiler-rooms in pounds per I.H.-P., ” 3 steamer Somerford, which has just been built by the 
forced draught .. cs A a a = ‘a bs £9 $7.4 106 3 89 Blyth Shipbuildi Co Limited, of Blytt Yh} 
1.H.P. perton of boiler-room weight, natural draught 21.4 21.19 245 16.2 16.4 | 168 y ipbullding Company, Limited, o' yth. is 
forced s i 38.0 22.9 21.1 25.2 vessel was taken to sea on Satuiday last for the usnal 


* Natural draught here implies the usual Admiralty conditions, in which an air pressure of } in. of water column is permitted. 


t Boiler-rooms very large in this vessel. 


tubes are certainly not easily examined, and it is wise 
from time to time to remove a tube here and there to 
judge of the condition of the remainder. 

In the case of a serious accident, or serious neglect, 
necessitating the retubing of a large portion of the boiler, 
the process would doubtless be slow. It is not a contin- 
zency likely to arise, and in any boiler, would-necessarily 
a dockyard repair. Referring to the cylindrical boiler, 
the capabilities of this type for ordinary examination and 
overhaul are well known. For heavy repairs, however, 
such as renewing a furnace or flame-box, the process is 
both tedious and costly, and in the extreme case of re- 
moving a boiler from the ship the whole of the protective 
deck and superstructure in way of the boilers has to be 
removed. 

Steam Pressure.—With the water-tube types, the pres- 
sure of 300 lb. per square inch is now customary. Such 

ressures are not practicable, except with water-tube 
eng without enormous’ increase of boiler weight, and 
have the advantage of enabling smaller engines to develop 
the necessary powers, with the attendant advantage of 
relative economy at low powers. In cylindrical boilers 
the best balance of weight, power, and s economy ap- 
pears to be obtained by using about 155 1b. steam pressure. 
The additional economy in the engines, by using such 
higher pressures as are possible with these boilers, is not 
sufficient to justify the additional weight of boiler due to 
such higher pressures in vessels in which coal consump- 
tion is to some extent of secondary importance. 

General Conclusions.—The above comparisons appear to 
lead to the following general conclusions in the case of 
the three types of boiler considered, starting on the basis 
of equal s occupied, 

The Belleville type is well adapted for maintaining 
high continuous sea speeds for long periods, and is very 
economical at high powers. It is comparatively light 
and well arranged for cleaning and overhaul. Steam can 
be raised quickly, and large variations in power made 
readily. It cannot, however, be forced, and has also the 
objection of great complication of detail and accessories, 
with consequent liability to derangement. 

he Yarrow type is hardly so well adapted for con- 
tinuous steaming at relatively high powers, and is not so 
economical* under such circumstances. It can, however, 
be forced to almost any extent with safety, and much 
higher speeds obtained for considerable periods. Steam 
can be raised quickly, and large variations in power made 
readily. It is extremely light, and, being simple in de- 
tail, has small liability of derangement. Cleaning and 
overhaul are fairly easy, but the examination of the out- 
side of the tubes is difficult. 

The cylindrical type is about — to the Yarrow for 
continuous high-power steaming, though probably slightly 
less economical. At low powers, however, it is very 
economical. Itcan be moderately forced with safety, and 
is well adapted for ordinary cleaning and overhaul. All 
its arrangements are extremely simple and unlikely to 
become deran; Sea water can be used in it with 
safety. It is, however, heavy ; steam can only be raised 
very slowly, and large variations in power cannot be 
made quickly. : 

The above conclusions, the writer submits, point to 
the fact that the boiler question is one which must be 
dealt with in its relation not only to each individual 
class of ship, but to each individual service. The adop- 
tion of any type will depend upon what particular quali- 
ties are most desirable for the boilers to possess to meet 
the special work which the vessel is designed todo. The 
— naval policy of any Power will thus have a direct 

ng upon the question of what type of boiler is 
preferable for a given ship. 

In conclusion, it may be added that the three types 





* More recent Yarrow boilers, fitted with Mr. Yarrow’s 
feed-heating arrangement, are fully equal to the Belleville 
type in economy. 








considered are given merely as a comparison of actual 
examples of typical boilers, and are not put forward in 
any spirit of comparison with other types of boiler or 
other systems of working. 

The writer wishes to take this opportunity of thanking 
Sir William White, K.C.B., Sir John Durston, K.C.B., 
and Colonel Watts for their kindness in allowing him to 
make public the facts contained in this paper. 





LAUNCHES AND TRIAL TRIPS, 

On the 25th ult. the fine steel screw steamer Mavis- 
brook, built by Messrs. William Gray and Co., Limited, 
to the order of Messrs. Miller and Richards, of Glasgow, 
was taken to sea for her trial trip. The vessel takes 
Lloyd’s highest class, is 300 ft. in length, 42 ft. in breadth, 
and 21 ft. 9 in. in depth. The Central Marine Engine 
Works of Messrs. William Gray and Co. have supplied 
the engines, which are of the triple-expansion type, 
having cylinders 214 in., 35in., and 58 in. in diameter, 
with 39 in. ages stroke, and boilers working at a pres- 
sure of 160 lb. per square inch. The results of the trial 
were perfectly satisfactory both as rds the vessel and 
her ge yo an average speed of 11 knots being re- 
corded, and the machinery running without the slightest 
hitch. On the conclusion of the trial the Mavisbrook 
was headed for the Tyne, where she takes in her first 
cargo. 

On the 25th ult. there was launched from the yard of 
the Sunderland Shipbuilding Company, Limited, a screw 
steamer built to the order of the Federal Steamship Com- 
pany of London. The register length of the vessel is 
420 ft.; breadth register, 54 ft.; and depth moulded, 
32 ft. The main engines have m constructed upon 
the tri-compound principle by the North-Eastern Marine 
Engineering Company, Limited, Sunderland, and have 
cylinders 30 in., 48 in., and 78 in. in diameter by 54 in. 
stroke, steam being supplied by three large steel boilers 
working at a pressure of 160 lb. per square inch. 





On the 25th ult. the s.s. Grosmont, recently built by 
Messrs. Ropner and Son, of Stockton-on-Tees, to the 
order of Messrs. Gladstone and Co., West Hartlepool, 
made her official trial trip in the Tees Bay. The steamer 
will carry a deadweight —e of about 4850 tons on 
Lloyd’s summer freeboard, and is fitted with a set of triple- 
expansion engines by Messrs. Blair and Co., Limited, 
working with steam supplied at a pressure of 210 1b, per 
Wi inch. The average speed on the trial was about 

nots. 





The Lytham Shipbuilding Company took out for her 
speed trials on the 28th ult., a twin-screw launch of the 
following dimensions: Length, 81 ft. ; beam, 16 ft. 6 in. ; 
depth, 5 ft. ; built to the designs and under the superin 
tendence of Messrs. Flannery, Tritton, and Given, of 
Liverpool and London, to the order of the Egyptian Delta 
Light Railways Company, for service on the Nile. The 
draught of the vessel was 2 ft, 3 in. mean, and the mean 
speed obtained was 114 knots. The machinery ran well 
throughout the trials. 

On Wednesday, August 2, the s.s. Elswick Park, built 
by Messrs. William Gray and Co., Limited, went on her 
trial trip. She has been built to the order of the Elswick 
Park Steamshi wage 9 Uagyemene: Newcastle (Messrs. 
Weidner, Hopkins, and Co., managers), and is of the 
following dimensions : over all, 341 ft. ; breadth, 
47 ft. 5 ¢ epth, 37 ft. 4 in. ; and will carry about 5700 tons 
deadweight. Eepecepeation engines have been sup- 

lied by the Central Marine Engine Works of Messrs. 
illiam Gray and Co., having cylinders 25 in., 40 in., 
and 65 in. in diameter, with a piston stroke of 42 in., 





supplied with steam by large steel boilers designed for a 





trial of speed, there being on boaid a large company, in- 
cluding representatives from the owners, builders, and 
engineers, who were highly satisfied with the results of 
the trip. The measurements of the vessel are: Length, 
282 ft. ; breadth, 40 ft. 9 in. ; depth, 20 ft. 6 in. She 
is built to Lloyd’s highest class and is fitted with all 
modern deck machinery and appliances for dealing 
quickly with cargoes. The cabins are on the bridge. 
Messrs. MacColl and Pollock, of Sunderland, have sup- 
plied and fitted the engines, which are of the triple- 
expansion type. After the trial the ship was taken to the 
Tyne where she will load and proceed to Cronstadt under 
the command of Captain Clark. 








MANHATTAN ELEVATED RaILRoAD.—Contracts for the 
engines for the proposed power station of the Manhattan 
Elevated Railroad Company, have been awarded by the 
executive committee to the E. P. Allis Company, of 
Milwaukee. There will be eight engines, each of 8000 
rated horse-power. The amount of the contracts approxi- 


mates 200,000/. Seven of the largest engine builders in 
the United States submitted tenders. The Allis bid was 
the lowest. 





ASTRONOMY AT THE CAPE.—The report of Her Majesty’s 
Astronomer at the Cape of Good Hope for 1898 is just to 
hand. In connection with the etic survey of South 
Africa the report states that during the early part of the 

ear under review observers were trained at the Observatory 
in the use of the Jaderin base-measuring apparatus, and the 
constants of the measuring wires were determined by com- 
ison at various temperatures with the Cape measuring 
, the constants of which havebeen determined with high 
accuracy. The difference of longitude between Buluwayo 
and the Cape Observatory was determined by exchange 
of telegraphic signals on four nights with time determi- 
nations at both ends; astronomical latitude and azimuth 
were also determined at Buluwayo during the same pericd, 
May 16 to 23. A site for a base line was then selected, 
and a base of 11 miles in length was measured forward 
and backward with the Jaderin apparatus. Up to the end 
of the year seventeen stations had been occupied with the 
Repsold Theodolite and the horizontal and vertical angles 
of surrounding stations measured. Astronomical latitude 
has been determined at seven of these stations and 
azimuth at four of them. At the end of August, the 
Jaderin apparatus was returned to the observatory, where 
numerous comparisons with the Cape standards were 
again made, and many experiments carried out with a 
view to increase the efficiency of this convenient appa- 
ratus in the measurement of geodetic base lines. 





Biast-FURNACES IN THE Unrrep States.—The number 
of turnaces in blast in the United States at the commence- 
ment of July was 237, as compared with 200 at the com- 
mencement of January; 185 at the commencement of 
July, 1898 ; 188 at the commencement of January 1898 ; and 
145 at the commencement of July, 1897. The aggregate 
weekly productive capacity of the furnaces in blast at 
the dates named was as follows: July, 1899, 263,363 tons ; 
January, 1899, 243,516 tons; July, 1898, 216.311 tons; 
January, 1898, 226,608 tons ; and July, 1897, 164,164 tons. 
It will be seen that the current production is larger than 
that reported at any period during the two years. At 
the commencement of January this year, the weekly 
productive capacity was 243,516 tons ; at the commence- 
ment of February, 237,639 tons; at the commencement of 
March, 228,195 tons; at the commencement of April, 
245,764 tons ; at the commencement of May, 250,095 tons; 
at the commencement of June, 254,062 tons ; and at the 
commencement of July, 263,363 tons. While production 
has thus increased, stocks of pig in the United States 
have materially declined, being returned at the com- 
mencement of July at 169,335 tons, as com with 
233,335 tons at the commencement of June, 284,127 tons 
at the commencement of May, 311,963 tons at the com- 
mencement of April, 427,081 tons at the commencement 
of March, and 462,904 tons at the commencement of 
February. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComprteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFI! 

UNDER THE ACTS 1883—1888, — 

The number of views given in the Specification Drawings is stated 

inveach ce? wher® none are mentioned, the Specleation i 


Where inventions are communicated from abroad, the Names, &c., 
o of oa Communicators are — in ba p o 
y Specifications may obtat: at atent Sale 
ranch, 25, Si Buildings, Chancery-lane, W.C., at 
the uniform ? agg of 
The date of advertisement of the 


ate of the a of a complete 

Specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the adverti. of the tance of a com; Specification, 
give notice at the Patent O, of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


ELECTRICAL. APPARATUS. 


17,268. C. Behrend, Frankfort, Ge . Electric 
Secondary Batteries. August 10, 1898.—The object of 
this invention is to provide.a secondary battery or electric accu- 
mulator in which the plates are prevented from buckling, and 
the active material is retained in position on or in the plates by a 
comminuted material which serves as an absorbent of the electro- 
lyte. After the plates have been put in place in the cell, pow- 
dered glass is introduced in sufficient quantity to separate and 
cover them, and the electrolyte is then poured in. It is stated 
that the plates are held by the powdered glass, so that they can- 
not buckle, and also that the particles of glass will not allow the 
active material or paste to come cff the plates. The glass is 
reduced to the state of a grained powder, but the division should 
not be carried to such a degree of fineness as to cause the powder 
and active material to mix into mud. Liberation of gas in charg- 
ing prevents the glass powder agglomerating into too solid a 
mass. (Accepted June 28, 1899.) 


GUNS AND EXPLOSIVES. 


6694. H. P. Hurst, W ton, D.C., U.S. Shell. 
[6 Figs.] March 28, 1899.—This invention relates to safety fuses 
or detonators for high explosive and other shells, and to fittings 


applicable thereto, and its object is to produce a fuse or detonator | g 


and fit the same to a shell, so that the shell cannot be exploded 
prematurely, and to simplify and cheapen the construction of 
the fuses, detonators, and their fittings. The invention consists 
in a construction of fuse having a principal chamber containing 
the fittings for operating the safety devices therein, a detonating 
chamber opening into the principal chamber, and a tube or guide, 
secured to the principal chamber, carrying a priming or detonating 
charge. The passway or fuseway of the explosive material of the 
fuse from the tube or guide —— the Demy ys chamber into 
the detonating chamber is normally closed by a barrier prefer- 
ably arranged as a door or doors moving (by the rotary motion of 
the shell when fired from the gun) clear of the passway or fuse- 
way between the guide and detonating chamber, so as to permit 
the priming or detonating charge to come into proximity to the 
main or bursting charge during the travel of the shell ; or, when 
used with gun-cotton shell, the same construction is employed 
to normally separate the dry gun-cotton and the fulminate of 
mercury or other priming or detonating fuse material, until the 





shell is fired from the gun and the barrier moved by the rotary 
motion of the shell from between the two explosives of the fuse 
or detonator, so as to permit said explosives to come into proxi- 
mity to each other during the travel of the shell. To insure the 
shell against accidental or premature explosion, the door or 
doors, normally isolating the detonating chamber and the explo- 
Sive in the guide, are positively locked against motion until 
the locking means are fred by the shock of dischargin 
the shell from the gun; but not until the shell is rota’ 
rapidly, by any means, for instance, in its Bs through the 
rifled bore of the gun, will the door or doors open the pass- 
way or fuseway of the explosive material of the fuse to enable 
the same to explode or detonate the main or bursting charge 
of the shell upon retardation of the shell on im As a 
further precaution against the passage of the gases from the fuse 
or detonator, when exploded accidentally or prematurely, the 
mouth of the passway or fuseway, as it enters the detonating 
chamber, has an annular ridge terminating in a knife edge over 
a the hard metal door, “eg on its face a soft metal plate, is 

tted in such manner as to seal the passway or fuseway, when 
— is —— to the door or doors, as would be the case upon 
the accidental or premature explosion of the explosive material 
of the fuse. (Accepted June 21, 1899.) 


HYDRAULIC MACHINERY. 
13,919. A, ow. Governing Water-Jet 


sion or contraction 

con 

a casing containing a fluid, 
or d d m 





whereby the jet may be controlled automatically either by varia- 
tions of speed, pressure, or both, are dueuibel aad illustrated. 


Fig.2. 





In the illustration, the flexible or elastic nozzle is represented as 
being that from which the fluid is finally discharged before 
acting upon the wheel. This is stated to be the best mode of 
regulation for jet wheels inasmuch as the regulation of the 
energy depends upon alteration in the magnitude of the quantity 
of water sed, and not upon a useless absorption of energy. 
The chamber is that into which fluid (in this case water) is intro- 
duced for the purpose of effecting alterations in the size of the 
jet. (Accepted June 21, 1899.) 


14,496. W. Jones, Amblecote, Stafford. Pipe 
Coupling. (6 Figs.) July 1, 1898.—The object of this inven- 
tion is to provide a gr ned for plain-ended pipes, t.c., pipes or 
barrel unprovided with flanges, — or socket, a ends, 

a coupli 


Lan yn of governing the flow of water through a jet such as is 
in water turbines of the Pelton class, by causing an expan- 
in the orifice of the jet itself. The jet is 
cted as a cone or tube of rubber or the like surrounded by 

the pressure of which may be 
c lly or automatically as desired, the 
said increase or decrease of pressure resulting in a compression 
and contraction of the jet or the reverse. A number of devices 


of the gun. In the drawing a is the cage fixed to one end of the 
rope b, whose other end is fixed to the arm cattached to the gun d. 
The rope b passes around a top pulley e and a bottom pulley 9, 














(eesey 


the latter being carried by the ram h of the hydraulic cylinder j. 
In Fig. 2 the cage @ works in guides k, and guide pulleys / are 
provided for the rope. (Accepted June 21, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


7963. E. Handsworth, Stafford. Tube- 
m g@ Machinery. [2 Figs.) April 15, 1899.—This inven- 
tion has for its object the construction of machines adapted for 





or other means of preventing endwise motion. Suc g, 
esigned to prevent the exit from or entrance to the pipe 
interior of any fluid under pressure, and which is adapted 
to close upon and grip the pipe ends, with the object of 
preventing any motion thereof, is, according to this inven- 
tion, constructed as follows: Loose collars which respec- 
tively surround the ends of the pipes to be joined are drawn 





tightly over annular compressible wedges, which are thus caused 
to firmly grip the pipes. A sleeve or ferrule around the pipes 
covers the division between them, and packings of rubber or 
other material are used between the ends of the sleeve and the 
ends of the wedges, and are soppees the wedges. The pack- 
ings are surrounded by sockets formed with collars, which are 
tightened over the wedges by means of bolts which pass through 
ears on the collars and draw them towards one another as they 
are tightened. The tightening up of the bolts also causes the 
packings to be compressed, and the joints thus made fluid-tight. 
(Accepted June 21, 1899.) 


18 W. Vielliard, Verdun, France. Draw-Off 
Cc Attachment. [8 Figs.) June 1, 1898.—This invention 
relates to a small appliance (a ‘“‘ jet-breaker”) which may be 
attached to cocks or nozzles used for drawing off water or other 
liquids, for the purpose of regulating the flow and more parti- 


the piercing of solid steel or other metal billets, the reduction of 
pierced billets by hot or cold rolling, the reeling or releasing of 
drawn-tubes from their mandrils, and for other like operations in 
the manufacture of metallic tubes. In the construction of the 
hereinbefore-mentioned machine, a pair of grooved rolls are 
moulded respectively over and under each other on shafts which 
are revolved in opposite directions, and the said shafts are 
mounted in housings so arranged that whilst lying in horizontal 
planes, they are inclined in opposite directions toa vertical plane, 
the centre line of one shaft crossing the centre line of the other at 
about the vertical centre line through the rolls., The grooved rolls 








(x20) 


are each ator with a single flange and such flanges are disposed 
at opposite ends of their tive rolls when Bs waco To 
pierce a hot solid billet of steel one end is inserted between the 
grooved peripheries of the rotating rolls, which at once set up a 
rotation of the billet, and by carrying it forward force it on to 
and over the piercing mandril arranged between the rolls, and 
thus convert the solid billet into a holiow bloom or tube. The end 
pressure on the flanges which set up the rotation of the billet, is 
carried through the shafts on to thrust bearings, and by thus 
concentrating the frictional resistance produced by such pressure 
near the centres of the shafts it is stated that it can be readily 
with but a small expenditure of the driving power. No 





cularly for preventing the liquid from splashing. The applianc 
comprises a box made in two parts which are united, and in 
which are arranged one or more perforated metal sheets. The 





box is connected on one side to the nose of the cock or nozzle, 
either directly by screwing, brazing, or soldering, or by means 
of an india-rubber tube. e liquid passes through the metal 
sheets, where it is strained, and the greater part of its energy 
absorbed, and then flows out in the form of a regular column 
which does not splash. In order to clean or remove the per- 
forated metal sheets, it is necessary to unscrew the lower part of 
the device which te with an external milled band for this 
purpose. (Accepted June 21, 1899 ) 


LIFTING AND HAULING APPLIANCES. 


16,656. Armstrong, Whitworth, and Co., Limited. 
Newcastle-on-Tyne, and R. Matthews, Manchester, 
Ammunition Hoists. [2 Figs.) July 30, 1898.—In order 
that an ammunition hoist may be able to present the shot or 
cartridge to the breech of the gun in the ous itions to 
which the gun may be elevated or depressed, the following 
oo are made: The cage containing the shot is con- 
nected to a chain or rope passing over a pulley, and the chain is 


hauled by means of another age A being p against it by a 
ram and hydraulic cylinder in the usual manner, except that the 
further end of the chain in of ng to a fixed it to 


secured, to a lever or like a: ce which moves with the 
gun when it is elevated or dep . Thus, whatever may be the 
position of the gun, the same outward travel of the ram suffices to 





Barr, Glasg 
Turbines. [5 Figs.) June 23, 1898.—This invention is for the 





raise the cage to its proper position in its relation to the breech 


be | gauge projects 


mandril is omerse in the use of the machine for the rolling or 
reduction of billets both in the not and cold state or for the roll- 
ing of drawn tubes to release them from their mandrils. (Ac- 
cepted June 2, 1899.) 


16,382, J. C. Morrison, Akron, Ohio, U.S.A.. Tube 
Cutter. (9 Figs.) July 27, 1898.—This invention has for object 
improvements in tools for cutting boiler tubes to length. A tool 
constructed in accordance with this invention comprises a screw- 
threaded rod of suitable length and a head which can be readily 
grasped for rotation of the screw. An internally screw-threaded 
sleeve is fitted on the said screw and has an annular flange on its 
outer end ; the inner surface of the flange being grooved to form 
a seat for steel balls which make contact with the flange of a loose 
collar placed over the sleeve. The collar is externally screw- 
threaded to permit of its attachment to a forwardly extending 
tubular casing, near the outer end of which blocks are fitted in 
apertures radially arranged therein. The lower surfaces of the 
blocks are bevelled to engage slanting grooves in a block centrally 
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ere 


ae oie 


arranged in the casing and adapted to be thrust forward by the 
screw which is in alignment therewith at itsrearend. The blocks 
carry circular cutters, and are capable of being thrust outwards 
when the grooved block is pressed forward. Another collar is 
arranged upon the sleeve first mentioned behind the loose collar, 
to keep the latter in place. and it has a radial arm from which 
parallel with arms projecting forwardly from the 
collar. In operation the tubular casing is inserted 
to be trimmed, the gauge and arms coming into contact with 
the tubeplate, regulating the distance. A rod passed through a 














perforation in the said radial arm and extending into an adjacent 
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tube, prevents the tool from turning when pressure is applied to 
the screw to force the cutters outwards against the inner surface 
ofthe tube. (Accepted June 28, 1899.) 


14,222. E. Cory and F. W. Reynolds, London. 
Circular Saw Guards. [2 Figs.) June 28, 1898.—The ob- 
ject of this invention is a construction of guard for circular saws 
calculated to secure the greatest safety of the workman and the 
least hindrance to him in sawing. The saw is covered with a flat 
guard carried in a horizonts] plane and supported at one end by a 
horizontal rod carried by a vertical pillar at the back of the bench 
in such a way that this vertical pillar does not interfere with the 
use of the bench when the workman is engaged in either ordinary 
ripping or cross-cutting. The flat guard is carried as near to the 
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top of the circular saw as possible, its length being greater than 
the diameter of the saw, and its width, especially towards the 
front side of the saw bench, ve | sufficient to give protection to 
the workman. The guard is made solid at the part covering the 
back of the saw so as to prevent chips being thrown up, but the 
part covering the front of the saw is made with bars, grids, or 
wire netting, so that the workman can see the saw to judge of the 
work he is doing. The guard —_ also be hinged so that it can 
be turned over out of the way when the saw has to be changed, 
and it may be so ———. that it can be adjusted to fit the bench 
to which it isapplied. (Accepted June 28, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 


7878. H. Kensing, Dorsten, Westphalia. Bricks 
and Ore Briquettes. April 14, 1899.—This invention relates 
to the production of bricks of silicate of lime, with or without 
admixture of finely divided ore or furnace dust. It is stated 
that the unequal slaking of the lime has hitherto constituted a 
difficulty in the preparation of the blocks. By this invention the 
lime is incorporated with an amount of water insufficient to incom- 
pletely slake it, addition of water ey | stopped when “there 
results a dust-like powder which flows like water.” The partly 
hydrated lime is mixed with sand-ore dust, &c., and is then in- 
corporated with water and moulded into blocks, which are after- 
wards steamed until a complete union of the siliea and lime is 
obtained. (Accepted June 21, 1899.) 


24,878. A. G. Brookes, London. (L. Mach, Jena, Ger- 
many.) Alloy. November 25, 1898.—This invention relates to 
alloys of aluminium and magnesium. It is stated that it has 
been demonstrated by numerous experiments that magnesium 
with its lower specific gravity (1.74) alloyed with aluminium in 
certain proportions gives an alloy possessing qualities with 
respect to mechanical working and strength, which pure alu- 
minium alone does not possess, and from these experiments 1t 
resulted that, in order to produce the qualities desired between 
10 and 30 parts by weight of magnesium must be added to 100 
parts of aluminium, the proportions of from 10 to 25 parts of 
magnesium to 100 of aluminium proving the most advantageous. 
It is further stated that if 100 parts of aluminium are alloyed 
with 10 parts of magnesium, the alloy has about the same mecha- 
nical qualities as rolled zinc, and that an alloy of 100 parts of 
aluminium and 15 parts magnesium corresponds to good foundry 
brass, while 100 parts of aluminium and 20 parts of magnesium 
gives a metal having the characteristics of a softer red brass or 
of a brass wire hard drawn ; and, finally, that an alloy of 25 parts 
of magnesium and 100 parts of aluminium represents in quality 
red brass. (Accepted June 28, 1899.) 


RAILWAYS AND TRAMWAYS. 


15,536. 8S. P H. Fisher, and J. Pollitt, Stock- 
pers, Chester. way Wagon Brakes. [5 Figs.) 
uly 15, 1898.—This invention relates to improvements in and 


connected with brakes for railway wagons. Hitherto the slackening 
of the speed or the stopping of goods trains has been effected by 
the engine-driver or the brakesman applying their brakes, so that 


before going down. steep inclines it been necessary for the 
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engine-driver to stop the train and for the brakesman to leave his 
van and pin down the brake of each individual wagon. The 
object of this invention is to overcome the said defects and pro- 
vide means whereby the wagon brakes are automatically brought 
into operation when the driver applies his brake or when running 
down an incline. To this end, and according to one form of the 


and connected by rods to the brake-blocks, and to the 


ivner end of the buffer bar is hinged a pawl adapted to 
engage and push forward the said lever when the buffers 
receive an impact and are pushed in, and thus to bring the 
brake-blocks more or less into action rdi the t 
of impact received by the buffers. To facilitate shunting, a cam 
or lever is secured to a shaft adapted to be turned by a handle 
arranged at the side of the wagon whereby the said pawl can be 
lifted off the respective lever and thus brought in or out of action 
as may be required. (Accepted June 21, 1899.) 


23,849. J. F. McIntosh and A. 5S. C. Ruthven, 
Glasgow. Goods Wagon Brakes. [6 Figs.) November 12, 
1898.—This invention relates to improvements in the hand- 
actuated lever brakes of railway wagons, and consists in the em- 
ployment of an attachment whereby the lever may be actuated 
to apply or release the brakes from either side of the wagon, and 
by which the said lever may be held in either of these positions 
without the aid of pins, wedges, or any of the other means usually 
employed. In one form of this apparatus a transverse rod is 
mcunted beneath the wagon in a position at or near the extremity 
of the usual lever, and to one end is attached a short lever arm or 
handle wheel, whilst the other end is provided with a crank, 
which is also fitted with a similar lever arm or handwheel, the 





Fig. 1. 














arrangement being such that the crank can be actuated from 
either side of the wagon. In order to cause the motion given to 
the crank by the handwheel or the lever to apply the brake. 
the crank is connected by an open link to the end of the usual 
brake lever, and this link is so arranged that when the handle 
has been turned downwards through approximately a half circle 
the brake is put on, and when the motion is reversed the lever is 
lifted up and the brake released. The arrangement of the link 
and cravk, and the extent of motion given to the same, is such 
that the brake remains on or off unti] the handwheel or lever is 
operated by the shunter or other attendant. The end of the 
brake lever may be formed or provided with stops to regulate 
— — the movement of the link thereon. (Accepted June 21, 
899. 


6118. J.C. P. Petersen, Copenhagen, kk. 
Automatic Brake and §: Apparatus. [2 Figs.) 
March 8, 1899.— This invention relates to apparatus by which the 
brakes of a train are applied or a signal given upon the locomo- 
tive should an attempt be made to run past a signal standing at 
danger. It is necessary for safety in such apparatus that the 
automatic signalling device should operate some distance in ad- 
vance of the signal post, and the inventor ascribes the want of 
success which has attended the many devices of the kind already 
devised to the fact that they come into operation and record a 























would have been otherwise required. By this invention the 
groove is formed in the door by pressingor stamping, and the 
metal displaced is caused to form a projection opposite the 
groove which maintains the thickness and strength of the metal. 
Yo effect this the manhole door is pressed while hot betwecn a 
die formed with a fiat surface having a projecting ring corre- 











sponding to the groove desired, and a matrix formed with a flat 
surface and a groove therein, corresponding to the shape of the 
projection desired. Such doors formed with a check all round 
ins of a groove may also be treated in the same way, as also 
all forms of embossed manhole or other doors used in connection 
with inwardly turned flanges on the manhole, suitable forms of 
dies and matrices being used. (Accepted June 28, 1899.) 


6073. R. A. Smith, Beckenham, Kent. Trolley 
Brake. [4 Figs.] March 20, 1899.—This invention relates to a 
combined self-acting brake and handle for railway trolleys and 
other vehicles, and has for its object to provide a means whereby 
one or more wheels of the vehicle, to which the brake is applied, 
may be prevented from revolving when the vehicle is not Lolo 
pushed or drawn along, oer insuring the immediate stoppage 
of such vehicle when chen e is rel d. The spindle of one 
pair of wheels is provided with a disc, having in its periphery a 
number of notches or recesses, with one of which is normally 
engaged a tooth formed upon the underside of a lever pivoted at 
any convenient point between its ends to a bracket attached to 


Fig.2. 









































the body of the vehicle, and having at its outer end an adjust- 
able counterweight. The opposite end of the lever is pivotally 
attached to the lower end of a vertical rod, the upper end of 
which is provided with a crossbar which also forms the handle to 
be held whilst propelling the vehicle. The lever may be held in 
position so that the tooth thereon shall engage with one of the 
recesses in the disc by means of a spiral spring, one end of the 
spring being attached to the lever and the other to the underside 
of the body of the vehicle in such position with regard to its 
centre of rotation, that the weighted erd shall always have a 
tendency to fall directly the pressure upon the handle bar is re- 
moved. (Accepted June 21, 1899.) 


MISCELLANEOUS. 


5038. H. K. Bamber, London. Drying Gypsum, &c. 
(3 Figs.] March 1, 1898.—This invention relates to apparatus for 
preparing plaster of Paris from gypsum or plaster stone. If gyp- 
sum is subjected to a fairly constant and uniform temperature of 
about 300 deg. to 350 deg. Fahr. in an enclosed oven or the like, 
and a current of hot air is allowed to enter the oven, circulate 
through the gypsum and escape, this current of air carries with it 
the steam liberated and the conversion of the gypsum into plaster 
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7] see 

** pass” in some cases when the driver has observed the signal and 
has taken steps to check the train within a reasonable distance of 
the signal post. According to this invention the part carried by 
the locomotive and operated upon by the obstruction on the 
track is arranged in such manner that it is withdrawn automati- 
cally upon the driver acting in accordance with the signal. The 
invention is described in relation to an air brake in which a tube 
pooiecting from the engine is broken by an obstruction upon the 
ine in the event of the driver neglecting to put on the brake before 
passing a certain point in advance of an obstructing signal. (Ac- 
cepted June 21, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


16,421. W. Muirhead, Shettlestone, Lanark. - 
hole Doors. [4 eo July 28, 1898.—This invention has 
reference to manhole, sludge, mudhole, and like doors for boilers, 
tanks, or other vessels, and has for object to reduce the liability 
of the joints to be blown out, and to make the said doors lighter 
without decrease of effective strength. Hitherto such doors 
when they have been arranged to bear on the inside edge of u 
turned-in flange around the manhole when formed with a groove 


over the same and conveying heated air to the gy 
from whence it flows away (with the steam gathered from the gyp- 
sum) through the pipe. (Accepted June 21, 1899.) 


United 
reports of trials of patent law cases in the United States, may be 











(5088. 


of Paris is conveniently and expeditiously effected without fear of 
calcination. 
the medium for heat transference from p 
sum chamber. An oil having a boiling point of about 500 deg. is 


By this invention a heavy “sg ore oil is as 


he furnace to the gyp- 


referred. The 


psum chamber may be provided with an oil 
jacket, below which the furnace is sivuated, 


the pipe F ing 
ios chamber 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
tates of America from 1847 to the present time, and 








invention (the double brake), the upper end of the brake lever 


is extended and secured t» the shaft underneath the wagon 


to receive the edge of the flange, have had this groove turned 
out of the me‘al, thus necessitating the use of heavier doors than 





consulted, gratis, at the offices of ENainggrine, 35 and 36 Bedford- 
street, Strand, 
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pMORISON SUSPENSION FURNACES. 
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THE LEEDS FORGE COMPANY. Lt, LEEDS. 


___ These furnaces are made from special quality of Open-hearth Acid Steel produeed at our Works, from the best selected prands o of Swedish and Cumberland Hematites, _2592 
LENT 


jase’: PETER BROTHERHOOD, "= sa 


MECHANICAL ENGINEER, 


GOLD MEDAL, Selva tad, Msi i, LNDIN, 8 SILVER MEDAL, 


Class 52. eww ewe wnnnenncrezezercen Class 65. 


























i Over 144,750 HP, Supplied. 
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= FOR ~ DRIVING DOUBLE-AOTING 

: FANS, SIMPLE OR COMPOUND 
) CENTRIFUGAL naa A 

| PUMPS, ENGINES 
‘ DYNAMOS, OR 

fi HIGH-SPEED Driving Dynamos, &c., 
> MACHINERY, AS FITTED ON H.M. YACHT 
) AS URGELY USED in the BRITISH “VICTORIA & ALBERT,” 

‘ AND FOREIGN NAVIES. H.M.S. “ROYAL SOVEREIGN,” &. 


W. H. ALLEN, SON & CO., 


QUEEN’S ENGINEERING WORKS, BEDFORD, ae 


AND 27, OLD QUEEN STREET, S.W. 
Formerly of YORK STREET WORKS, LAMBETH, LONDON. 
MAEERS OF 


ENGINES. DYNAMOS 


—— AND — 


















MOTORS ‘ 
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CONDENSING PLANTS. “265m Se aaa 






Steam & Electric Fans for Forced or Induced Dranght. 
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J. & H. GWYNNE, Ld., Engineers, 


HAMMERSMITH IRONWORKES, W., & 64, CANNON STREET, E.C., LONDON. 


Telegrams: “GWYNNE, LONDON.” Telephone No. 544 (Bank). 


“INVINCIBLE” PATENT CENTRIFUGAL PUMPING ENGINES, 


For Raising Level of Water in Docks, Emptying Graving and Floating Docks, &c. 


MANUFACTURERS OF THE 


LARGEST AND MOST ECONOMICAL PUMPING ENGINES IN THE WORLD. 




















The folloving is a Copy of Letter from Mr. GEORGE FOSBERY LYS8TER, M. Inst. C.E., Engineer to the Mersey Dock Estate, regarding the large sets of Pumping Machinery 
supplied to the Coburg, Birkenhead and Sandon Docks ;— 


; : ‘**Mersey Dock Estars, Encinexr’s Orrick, Dock Yarp, Liverpoot, 19th February, 1894. test 
‘*GENTLEMEN,—After a lengthened experience of your ‘Invincible’ Centrifugal Pumps, I am glad to be able to state that in all respects they continue to give the grea 
satisfaction. : 

‘Besides a number of smaller pumps, there are on this Estate three large installations, specially designed to provide additional depth of water in certain of the older Docks, 
the sills of which are too high to allow under their original condition of their being used on neap tides by the largest modern vessels of deep draught. . ? f 1200 tons 
“The Coburg Pumps erected by you in 1889, and consis of three 54-in. pumps, driven by compound direct-acting steam engines, giving a combined discharge © 

additional depth of water for a group of docks 80 acres in area, continue to do their work without trouble of any kind. 


minute, and su i ; : 

vith the Birkenboad installation, of similar size and power, furnishing the water required for 160 acres of docks, and the Sandon Pues, four in number, each 36 inches 1m 
diameter, erected in ry &: their work equally satisfactorily.—Faithfully yours, “GEORGE FOSBERY LYSTER, Pryineer. 2” 
Messrs. J. & GWYNNE, 89, Cannon Street, Landen, E.C.” “ Per A. G. LYSTER. 





pe A Fifth Set for the Mersey Docks and Harbour Board is at present in course of construction, the aggregate capacity of 
, the Five Sets being OVER 5000 TONS A MINUTE!!! 
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PARSONS’ STEAM TURBINE —No. I. 
THe Lanp ENGINE. 


In the following articles we propose giving some 
account of the work done by Mr. Parsons in intro- 
ducing the steam turbine which has become as- 
sociated with his name. We shall also record a few 
of the results obtained from that epoch-marking 
invention, as it may now be safely described. We 
gather our information from various sources, but 
chiefly from communications made to us by Mr. 
Parsons and his associates, and from personal in- 
spection of the works described. 

It is close upon a quarter of a century since 
the Hon. Charles Parsons—the son of an eminent 





existed in the high-speed engine, although it is not 
probable even the most prescient anticipated the 
demand that would arise for these motors; a 
demand, it may be added, which is probably yet 
not much more than at its commencement. 

The theory of the dynamo was not developed till 
the classical work of the late Dr. John Hopkinson 
and his brother, Mr. Edward Hopkinson, evolved 
order out of chaos, and, by the further labours of 
Mr. Gisbert Kapp, were determined with most 
satisfactory exactitude, the laws and forces involved 
in the constitution of the dynamo, This development 
made the want of:a satisfactory high-speed engine, 
suitable for the direct driving of dynamos, much 
felt ; and this we believe it was, which first set 
Mr. Parsons on the quest of a motor of this class. 
It:is worthy of note that forced automatic lubri- 
cation by means of a pump was used on these 
motors, a number of which were made by Messrs. 
Kitson and Co., of Leeds, between the years 1879 
and 1882. A consumption of steam as low as 
40 lb. per. brake horse-power was -recorded of 
engines of the 10 horse-power size. :; 

Two years later, in the year 1884, Mr. Parsons 
purchased a share in a firm at Gateshead-on-Tyne, 
well known as makers of steam winches, wind- 
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man of science, the late Earl of Rosse—intro- 
duced an engine of his own invention which may 
perhaps be looked upon as the originator of 
the wonderful steam motor which is now open- 
mg up a new era in the propulsion. of high- 
speed vessels. This pioneer invention was pa- 
tented by Mr. Parsons in 1876, and took the 
form of an epicycloidal engine, in.which the cy- 
linders revolved on a trunnion at half the speed 
of the crankshaft, the principal of the motor being 
similar to Wheatstone’s photometer, inasmuch as 
‘one circle rolled inside another circle of twice the 
diameter, any point on the rolling circle describing 
a diameter of the fixed ‘circle.”| In the engine the 
centre of the’ rolling circle was the centre of the 
crankshaft, the point’on the circumference was the 
crankpin, the two diameters of the larger circle at 
right.angles to each other, the ceritre lines of the 
piston-rods, and the centre of the larger circle the 
centre line of the trunnion. This engine enables a 
perfect balancing of the whole moving parts to be 
obtained, and, owing to the two-fold revolutions of 
the shaft for each double stroke of the cylinder, a 
very high speed _of rotation was attainable. This 
was then becoming an important feature ; or, at 
any rate, it may said that those having the 
knowledge and quickness of perception to forecast 
the future, saw something of the possibilities that 
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lasses, steering gears, and boilers. The name of 
the firm thus became Messrs. Clarke, Chapman, 
Parsons, and Co., the new partner undertaking the 
formation of an electrical department for both ship 
and land installations. 

In view of the. necessity on board ship of 
dispensing: with belts or friction gearing, and 
increasing the output of the dynamo by Sikes 
speeds, Mr. Parsons commenced the design of a 
compound steam turbine, and a special dynamo 
suitable for a working speed of 18,000 revolutions 
per minute. - A-few preliminary experiments having 
been made on shafts-driven by belt up to a speed 
of 40,000 revolutions per: minute, the necessity of 
quasi-elastic’ bearings became evident, anda form 
of bearing arrived at, which. combined elasticity 
with a frictional or damping resistance to lateral 
motion. This bearing we illustrate in Fig. 1 on 
the present page. It consisted of a gun-metal tube 
or bush within which the shaft rotated; on this 
tube, washers, which were alternately larger and 
smaller in size, were threaded; the smaller ones 
fitted the bush, and the larger ones the metal 
standard of the bearing. All these washers were 
pressed tightly against each other by a spiral spring 
and nut on the bush ; one wide washer which was 
threaded on last fitted both bush and standard, and 
formed a fulcrum, so that when the shaft deflected 








owing toerrors of balance, a certainamount of elastic 
give was provided by the shaft itself, while the 
washers exercised their steadying force to restrict 
the amplitude of the iuntienand brought the run- 
ning to a steady rate about the centre of gravity, 
or more correctly, about the principal axis of the 
rotating mass. The action of this bearing was 
quite satisfactory, but after a long period of run- 
ning, the washers wore shallow grooves in both 
the bush and standard. The repairs were, however, 
not serious, as the washers and bearing bush wére 
inexpensive to replace, and the standard was fitted 
with a removable bush. This form of bearing was 
abandoned in 1890 in favour of a much simpler 
arrangement, which has proved entirely satisfactory 
after years of use, and is now adopted in all plants. 
In this bearing the washers and spring are replaced 
by three concentric tubes of brass or steel fitting 
within each other, the fit being slightly easy. This 
we illustrate in Figs. 2 and 3. It is found that the 
oil betweén the surfaces forms a self-centring 
cushion which has a powerful effect in damping 
vibrations of the shaft, and experience has shown 
that these tubes keep free and do not wear, the 
oil film béing preserved under all conditions. 

The first steam turbine dynamo was constructed 
in 1885, and proved quite successful mechanically 
and electrically ; it ran for some years at a speed 
of. 18,000 revolutions per minute, generating cur- 
rent for incandescent lamp,manufacture. Larger 
and-more perfected plants were constructed, with 
speeds of 7000 to 12,000 revolutions per minute. 
In the: first turbine, provision for expansion was 
provided by angling the vanes only, but in sub- 
sequent plants both the height and angle of the 
blades was varied, and. a more perfect range of 
expansion thereby obtained. The first turbo-engine 
was put on board ship in 1885, and the first land 
installation, consisting of two 16-kilowatt turbos, 
was set to work - in 1885-6... One of the latter.is 
still at. work, and the other was in operation. till 
very recently, but they are now being replaced by 
one 24-kilowatt condensing type akaguaaaien, 
consuming less than one-third the steam per effec- 
tive horse-power of the old plants at the same out- 
put. The first turbo-alternator: put into a supply 
station was at the Newcastle and District Electric 
Lighting Company, in 1889, and was of 75 kilowatts 
output. It was non-condensing. 

In the year 1889, Messrs. Clarke, Chapman, 
Parsons, and Co, dissolved partnership, and the 
making of the first condensing type of steam turbine 
was delayed till in |1891 one. was constructed by 
Messrs. C. A..Parsons and Co., for the Cambridge 
Electric Supply Company. It was tested by Pro- 
fessor Ewing at the request of the Cambridge autho- 
rities, and this type of plant was thereon accepted. 
The tests by Professor Ewing have been published in 
this journal,* so that it will suffice here to state that 
the results obtained proved the compound con- 
densing steam turbine to be about the equal of 
good compound condensing engines of usual type 
in regard to steam consumption. This may be said 
to have marked an era in the development of the 
turbine engine. 

At this period the adaptation of the steam tur-. 
bine for ship propulsion became a feasible project, 
with reasonable prospects of success, and in 1893-4: 
work was commenced by a pioneer company, the: 
Marine Steam Turbine Conipany, of which the: 
directors were the: Earl. of Rosse, Messrs. Chris- 
topher Leyland, George Clayton, John B. Simpson, : 
A. A. Campbell Swinton, Norman C,. Cookson, : 
with the. Hon. C. A. Parsons as managing director. 
The formation of this company resulted in the, 
building of the torpedo-boat Turbinia, a vessel 


‘which has been more talked about than any vessel 


of her class, and which has already been described 
and illustrated in ENGINEERING. t 

The Turbinia is estimated to. have made a speed 
of 344 knots, the calculation. being made on the 
basis of steam pressure according to‘a curve plotted 
on observed data at other speeds. As a mean of 
two runs on the mile she previously recorded 
a speed of 32.76 knots, the revolutions being over 
2000 a minute, the boiler pressure 210 lb. and the 
air pressure for draught oy in. Owing to the 
steam pipe at this time not being large enough, 
there was a drop of pressure of 50 Ib. between the 
boiler and the engine. 

It has already been stated that in 1889 the firm of 
Messrs. Clarke, Chapman, and Parsons was dissolved, 





* See ENGINEERING, vol. liii., page 52. 
+ Ibid., vol. xliv., page 18. 
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Mr. Parsons taking over his patents and the turbine 
business from the partnership, while the business of 
the original firm was carried on at the Gateshead 
works. Under this arrangement Mr. Parsons was 
free to start manufacturing, and, as a consequence, 
the firm of Messrs. C. A Parsons and Co., electrical 
engineers, was founded, works being established at 
Heaton-on-Tyne. ‘This was, of course, prior to the 
establishment of the Marine Steam Turbine Com- 
pany already referred to. The latter, which in 
1897 was merged into the present large company, 
the Parsons Marine Steam Turbine Company, 
Limited, is a separate undertaking, with works at 
Wallsend-on-Tyne. Both establishments have, 
however, been founded with the object of manu- 
facturing the Parsons steam turbine, the one for 
electrical purposes, and the other for marine pro- 
a In the present articles we shall describe 

th establishments, which are, of course, closely 
allied. 

Up to the dissolution of the original firm about 
340 plants had been constructed, the largest being 
of 32 kilowatts output. The development of the 
turbine was then in its infancy; on starting the 
new works, plants of 200 horse-power, and adapted 
for condensing, were made and tested. The trials 
and tests made by Professor Ewing in 1891 marked 
the attainment of economies in the consumption 
of steam on a par with the best compound condens- 
ing engines. Plants were supplied to the New- 
castle and District, the Cambridge Electric, and 
the Scarborough Electric Supply Companies. The 
size of the installations steadily increased, and im- 
provements in the design and construction of the 
turbines have since led to further reductions in 
steam consumptions, both of the condensing and 
non-condensing types. A considerable number of 
plants of 600 and 900 horse-power have been sup- 
plied to electric lighting stations. At the time of 
writing, two complete alternator plants, each. of 
1000 kilowatts output, are nearly finished for the 
lighting station of Elberfeld in Germany. | The 
performance of this machinery will, it is antici- 
pated, be equal to that of the best triple-expansion 
engines and direct-driven alternators. We. shall 
again have occasion to refer to these installations 
at a later date. 

The works at Heaton adjoin the North Eastern 
Railway, with which they have communication. 
They are at the present time in course of extension, 
to meet the increasing demand for turbine plants. 
The principal machine-shop—illustrated in Fig. 4 
on page 206—is devoted to the construction of 
the turbine machines and dynamos. Our illus- 
tration gives an excellent idea of the work in pro- 
gress. Broadly speaking, the chief operations on the 
motors consists in accurate boring of the cylinders 
or cases to contain the steam turbine fixed vanes, 
or guide blades, and the turning of the steel shafts 
or spindles to carry the moving steam turbine 
vanes. 

The illustration of the machine-shop shows in 
the foreground the turbine of a 500-kilowatt alter- 
nator, for an electric supply company, ready to 
receive its dynamo, Just beyond is seen the cylin- 
der of a 150-kilowatt plant. On the left is a plant 
in which the bedplate forms a surface condenser, 
the air and circulating pumps being worked off a 
wormwheel on the main shaft, the whole making 
a very complete self-contained condensing plant. 
This machine is of 75 kilowatts output, and is for 
the lighting of a large private house. In the fore- 
ground is seen an 8-kilowatt plant. In the distance 
a large chuck lathe can be seen, as well as a gas 
engine, which, with the assistance of an electric 
motor, drives the machine-shop. Further down 
are three boring mills for boring the cylinders, 
several lathes for turning spindles and other parts, 
also drilling machines and shaping machines. 
Fig. 5 on page 206 illustrates the armature 
shop of the dynamo department. The dynamos 
are of a special construction needed for the high 
speed of rotation. In continuous-current plants, 
the windings are over a smooth core with spiral 
end connections, as shown in the two armatures in 
the process of winding on the right, as well as in 
a finished armature. In the foreground is a core 
ready for winding, and between these is a gramme- 
wound armature, a type which in some cases is 
used for high voltages. Alternator armatures are 
usually made of the sunk-wound type, and a series 
of core plates of various sizes are shown hanging 
on the wall; a pile of core plates is also seen on 
the left of the picture, and a spindle with the two 
end plates ready to be built up is shown hanging 








from the crane. In the background on the right 
75-kilowatt and 150-kilowatt alternator armatures 
are seen finished. 

The magnets of the continuous current armatures 
are made of special magnet material of high per- 
meability. The magnets for alternators are made 
with laminated wrought-iron pole-pieces, cast into 
cast-iron frames. On account of the high speed of 
revolution in small sizes, all up to 80 periodicity 
have two poles only ; these have a speed of 4800 
revolutions per minute. Larger sizes for 80 or 100 
periods are 4-pole, and run at 2400 or 3000 revo- 
lutions per minute, plants for 1000 kilowatts 
output and 50 periods, 1500 revolutions per 
minute. Great care is taken to balance all moving 
parts, and after the armatures are completed they 
are run up in bearings to full speed, and adjusted 
so as to insure that they shall run smoothly. 

Other departments consist of brass foundry, 

ttern-shop, &c. These possess no special features 
lead those found in well organised engineering 
works, and therefore call for no detailed de- 
scription. 

In recent years the structure of the motors has 
been much improved, especially as regards the 
material, shape, and methods of mounting the 
steam vanes. Originally the vanes were milled on 
the circumference of cast brass or forged delta- 
metal rings. Experience showed that hidden flaws 
sometimes existed, resulting in the fracture of one 
or more blades, thus sometimes causing extensive 
damage to the rest of the blades. This method of 
construction has for some years been entirely aban- 
doned in favour of wrought blades of special brass, 
shaped to curves which experiment has shown to 
be the best. In this way a smooth surface of blade 
is obtained, and the material is absolutely trust- 
worthy, being free from flaws. At the same time 
the higher finish and more accurate curvatures have 
given to the turbine a higher steam efficiency. 
These wrought blades are keyed into dovetailed 
grooves in the case and spindle, and form an ex- 
ceedingly strong and workmanlike job, so that at 
the present time a fracture of blades is, practically 
speaking, unknown. 

In Fig. 6, page 191, we give an illustration which 
shows the arrangement of moving blades and guide 
vanes in a Parsons turbine. It will of course be 
understood that the top outer cover has been re- 
moved. Therevolving barrel into which the blades 
are keyed is well shown. The cylinder containing 
the revolving barrel has, as will be seen, a greater 
internal diameter than the diameter of the drum. It 
is the annular space thus formed through which the 
steam flows, and which contains the revolving blades 
and the fixed guide blades. The end of one 
row of the latter can be seen in the sketch, though 
not very plainly. Between each two rings, of 
moving blades there is a ring of guide blades, the 
latter being keyed into the containing case or 
cylinder. inion to our sketch, it will be seen 
that when the top cover of the cylinder goes on, 
the upper half rings of guide blades will go 
with it, the other half rings being in the part 
shown.. In working, steam is admitted into the 
annular space, and is directed by a ring of fixed 
guide blades in a direction spiral to the axis 
of the revolving barrel. The steam next comes 
in contact with a ring of revolving blades on the 
barrel. These are set at an angle so that the steam 
acts on them as wind on the sails of a windmill, 
thus causing the barrel to revolve. Another set of 
fixed guide vanes rotates the flow of steam, and 
then another set of revolving vanes are impinged 
upon, and so on from admission to exhaust. 





DREDGING FOR GOLD. 


By Capramn C. C. Loneripcz, M.F.I.M.E., 
M.I. Mecz. E., 
(Concluded from page 36.) 

18. Capacity and Oost of Dredges.—As the work- 
ing costs relatively decrease in proportion as the 
output is increased, it is clearly advantageous to 
lift as large a quantity of material as possible. But, 
on the other hand, it is waste of power to raise more 
material than can be properly treated. Hence the 
wate of a dredge should be fixed by that of the 
gold-saving appliances. In other words, the capa- 
city of adredge is governed by the space at disposal 
for gold-saving. In accordance with this principle, 
practical experience is mostly in favour of limiting 
the capacity of the dredge to from 80 tv 100 cubic 
yards per hour, or, say, 2000 to 2500 cubic yards of 
material per day of 24 hours. If more gravel has 





to be handled, it is better to employ two or more 
dredges. The total weight of a dredge of this 
description with all machinery is about 200 tons. 
The rate of discharge is about twelve buckets per 
minute, and the cost about 6000/., built and 
launched. To enable a maker to estimate for a 
dredge, it is necessary to send the following infor- 
mation : Depth to bedrock from water level ; depth 
of water ; nature of gravel or wash-dirt ; nature of 
bedrock ; nature of gold to be saved ; nearest rail- 
road station; cost of carriage from station to 
dredging ground ; cost of timber delivered on the 
ound. 

19. The Use of Dredges.—Since the introduction 
of elevators, the field for dredging has consider- 
ably extended. The dredge is no Liane confined 
to rivers, but can now be employed on flats, con- 
taining a large quantity of water that could not be 
overcome, except by heavy and costly pumping 
machinery, and it is not even necessary that the 
depth of water in such cases should be sufficient to 
float the scow, as by the removal of the gravel the 
dredge cuts for itself a channel. Preparatory to 
launching a dredge on ground of this description, a 
dam is thrown across the creek or portion of the 
flat to impound sufficient water to float the pon- 
toon. When operations begin the buckets exca- 
vate the forward channel. A further use for the 
dredge is to economically excavate a large hole or 
paddock in ground not suitable for dredging, but of 
such a nature and in such a position that the see- 
page can be pumped out by a hydraulic elevator, 
and then cleaned up in the usual way by shovelling 
into sluices. The use of the dredge is extended by 
the fact that this method of mining needs little 
water, as compared with that required for sluicing 
and elevating, and that this water can in many dry 
localities be obtained at small expense, where a 
supply for hydraulic work or elevating would cost a 
very large sum or be impossible at any cost. 
Furthermore, any power suitable for driving the 
— motors can be utilised to run the dredge. 

ome doubt exists as to possible eeonomical dredg- 
ing operations under water of torrential streams, 
The strong currents, frequent floods, and many 
large boulders found in the channels of such streams 
make the working of the machines difficult and 
costly. This would not be so much the case in the 
long stretches of water, nor would it be so at 
all in the valley-like reaches in the lower portions 
of such streams, nor in the wide, flat portions of 
country where the streams enter the plains.* 

20. The Movement of Dredges.—The movement of 
dredges in rivers or shallows is seldom effected by 
the old method of ‘‘setts” or ‘‘spuds,” but by 
winches operating wire-ropes fastened to the shore. 
Frequently the mooring of the dredge and the 
raising or lowering of the ladder is accomplished 
by one winch having six barrels, four of these 
control lines running from the four corners of the 
dredge; the fifth carries the head line, and the sixth 
raises and lowers the ladder. The advantages of 
this system are great. It enables the operator to 
rapidly shift the point of attachment, a matter of 
much importance when working on a rough bedrock 
with very large boulders ; and it provides an elas- 
ticity or spring, given by the play of the lines, 
which makes bedrock work far less severe on the 
dredge than when the scow is solidly held. , 

In Montana, however, the older method is still 
in use. Thus, the ‘‘A. E. Graeter,” launched in 
1897 for the Bannock Dredging Company, was 
equipped at the rear end with two spud timbers 
42 in. by 18 in. by 50 ft. in size, and weighing 
11,000 lb. each. These were fitted with a pointed 
steel shoe at the lower end, and with the necessary 
gear for raising and pee The spuds are for 
moving the dredge forward or backward, being 
alternately raised by means of hoisting cylinders of 
24 tons capacity, and dropped after the dredge has 
been swung by the engineer, through cables passed 
around the front corners of the boat to a lateral 
anchorage. The boat is thus walked ahead. While 
excavating, one of the spuds rests in the gravel at 
the bottom, and forms a pivot, around which the 
boat is swung, as the gravel is taken up. The 
ladder is lowered about 6 in., with each swing of 
the dredge around the anchored spud. Thus, with 
the drag of the bucket a segment of gravel 6 in. 
deep and 8 ft. wide is excavated. This lowering of 
the ladder continues until bedrock is reached. _ 

21. Difficulties of Dredging.—One of the diffi- 








* Report of the Minister of Mines in British Columbia, 
1897, page 497. 
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culties that beset dredging is that of dealing with 
a hard rough bottom. The greater portion of the 
gold will often lie in the crevices of the bedrock, or 
in the layers of gravel in contact with it. Such 
being the case, success largely depends upon 
whether the buckets can scoop into the upper layer 
of this rock, or indeed work at all without seriously 
jarring and straining the machinery. — The wash- 
drift on the Hokitika River, opposite Kanieri 
Town, New Zealand, not only contained large 
boulders but was cemented together to such an 
extent that it had to be blasted before the dredge 
could lift it. Efforts had been made to force the 
buckets to sink a hole in the drift, but they merely 
revolved, skidding off the hard cement, and coming 
up almost empty. Where the ground is in any 
way tractable, a certain number of skeleton buckets 
with hooked steel prongs may be placed on the 
chain and serve to loosen the material. It is con- 
tended that for hard and irregular bedrock opera- 
tions, the suction-pump dredge is more effective 
than the bucket dredge. Possibly for cleaning the 
actual bedrock, this may be so. But it must be 
remembered that before bedrock is reached several 
layers of auriferous material may have to be re- 
moved, and for this work, unless the material is fine, 
the bucket machine is undoubtedly cheaper and 
more efficient. Moreover, the bedrock itself to a cer- 
tain depth may contain gold, and to disintegrate and 
raise this, the suction dredge is powerless, 

A serious difficulty also may arise, when the 
auriferous ground is very clayey. Such ground 
not only clings to the buckets and reduces their 
lifting and their discharging capacity; but may 
require puddling before it can be sluiced or passed 
over the tables, in which case the costs of treat- 
ment would be increased and the output dimi- 
nished. 

A further impediment is the occurrence of 
boulders, tree stumps, and the like, which are 
liable to catch the buckets. It is in ground 
largely covered with such obstacles that the grab 
dredge finds a most suitable place. 

Finally, there is the difficulty due to the accu- 
mulation of tailings, more especially in the slower- 
running streams. Sometimes these tailings may be 
stacked on dry land; at other times they are 
piled behind a dam constructed in the river; but the 
solution of the difficulty has to be determined in 
each case by the local conditions. 

22. Prospecting the Ground.—Dredging ventures 
that would assure success, should begin by care- 
fully prospecting the ground. With this object the 
various layers’ and the gutter or bed of the river 
may be tested by some form of boring apparatus, 
such asthe Yetting or other machine. The values of 
the ground cannot, indeed, be very accurately deter- 
mined by this means; but the nature and depth 
can be fairly proved. Further tests can then be 
made with dredging buckets. 

It is necessary to exercise caution in judging of 
a river bed, by the condition of the banks. In 
several places, upon the Clutha, the same schists 
which appear hard and unyielding upon the bank, 
have been found to be soft and pliable beneath the 
river. 

The Report of the- Minister of Mines in British 
Columbia, for 1896, rightly observes: ‘‘ The 
location of valuable pay streaks in the beds of the 
rivers can only be done by systematically prospect- 
ing every portion of the stream by means of a 
small steam dredge, after which machines of large 
capacity, properly designed to meet the conditions 
where the pay is found, can be made to yield large 
returns, and bring this branch of mining to the 
front as one of the best-paying propositions in the 
country.” 

The Progress of the Dredging Industry.—This is, 
undoubtedly, to some extent dependent on the com- 
pilation and publication of information and statistics 
obtained from actual work. It is, as the author 
has already remarked, difficult to obtain authentic 
information, and such data as are acquired are 
seldom sufficient to justify a general conclusion. 
Without offering an opinion on their accuracy, the 
writer would instance, as an example of the know- 
ledge that may be furnished by the results of work 
carefully noted, the following conclusions formed 
by Mr. F. E. Young in reference to the Fraser 
River, British Columbia. These are published in 
the Report of the Minister of Mines for 1896, and 
Mr. Young maintains that the results of the first 
Season’s work prove : 

1. That much of the river bed contains go little 
gold as to be of no value for dredging. 








2, Bars, which carry good pay above low-water 
mark, often carry little or no gold below it. 

3. Coarse gold, once deposited in deep water in 
the bed of the river, practically never travels. 

4. Pay streaks found in the bed of the river are 
often as sharply defined, as if found in a vein of 
quartz. A few feet below, where good pay is 
obtained, not a trace of gold will be found. 

5. No form of dredge yet devised can be ex- 
pected to give good results under all the differing 
conditions found on the Fraser River. 

6. Where the gold lies on bare bedrock, or but 
slightly covered with gravel, a suction dredge is 
far superior to any other form. 

7. Where the gold is fine and distributed through 
deep bodies of gravel, a good form of dipper or 
bucket dredge is preferable, but the bottom should 
be afterwards worked over with a suction dredge 
to clear the bedrock. 

8. Below low-water mark the gravel rarely ex- 
ceeds 6 ft. in depth over the bedrock or clay, and 
averages less than 2 ft. 
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A History of Physics. By Fiortan Casorit. New York 
and London, 1899: millan and Co. Pages 322, 
octavo. [Price 7s. 6d.] 


Tus ‘‘ History of Physics in its Elementary 
Branches, Including the Evolution of Physical 
Laboratories,” is an interesting and instructive 
volume. That the author, however, Dr. Cajori, 
Professor of Physics in Colorado College, though 
a very painstaking compiler and reviewer, is not a 
classical scholar, we recognise on the very first 
page, where Aristotle is quoted after Whewell’s 
American translation of a Latin edition of the 
Greek sage. 

Throughout the volume we find references to 
encyclopedias, compendia, translations, histories 
of physics and of branches of physical science 
(Hellmann and Rosenberger are most frequently 
cited), and to publications such as the Smithsonian 
Reports and Ostwald’s ‘‘ Klassiker der Exakten 
Wissenschaften.” Although there are as many 
references to German as to English editions, Helm- 
holtz is quoted according to an English edition. 
The references are always by volume, page, and 
year, and the author does not hesitate to acknow- 
ledge his indebtedness even to abstracts, e.g., of 
the British Association Reports. On the one hand, 
this method and the conspicuous straightforward- 
ness it implies, are much to be preferred to the 
prevailing habit of general references which leave 
the reader to presume a study of the originals. On 
the other hand, it is a little striking to find the 
author delivering judgment on Aristotle on the 
evidence of the ‘‘ Encyclopzedia Britannica.” 

The book is divided chronologically. The Greeks, 
Romans, Arabs, and the Middle Ages are soon dis- 
posed of. With page 27 we come to the Renais- 
sance in Europe; then follow the seventeenth, 
eighteenth, and nineteenth centuries, and the 
evolution of physical laboratories ; finally a good 
combined alphabetical index of subject-matter and 
names. In each section we have the chief sub- 
divisions—mechanics, light, heat, electricity, and 
magnetism—and sometimes additional subdivisions 
on meteorology, hydrostatics, the mariner’s com- 
pass, &c. Though the author has no high idea of 
Aristotle as a scientist and experimenter, his is 
one of the few names which are introduced without 
a date. For Archimedes, who speculated little 
and experimented much, the author has a great 
admiration ; for the Arabs likewise, but Al Hazin 
is practically the only Arabspoken of. Democritos 
was the ancient expositor of the atomic theory. 
The Romans are assigned one’page. The baneful 
influences of bigotry prevailed throughout the 
dark Middle Ages, even after Galileo had dis- 

roved the Greek philosopher’s fallacy that ‘‘ that 
y is heavier than another which in equal 
bulk moves downward quicker.” Boyle, 1627- 
1691, finding his mechanics of fluids incompatible 
with Aristotle, felt constrained to advance his 
views as ‘‘ hydrostatic paradoxes.” 

The modern age of science opens with Copernicus, 
Kepler, Galileo, and Gilbert. Galileo writes to 
Kepler that the professors of Padua would not; 
deign to look through the telescope, and Gilbert 
‘¢ would not submit his noble philosophy to lettered 
clowns, grammatists, sophists, and spouters.” In 
order to reconcile the system of Copernicus with 
the apparent immobility of the earth and to have 





some pri cause for the motions of the planets, 
Descartes filled all space with a fluid in vortex 
motion ; each planet was a vortex centre, but the 
sun vortex swept them all with it. Bullets fired 
vertically upward were expected to fall to the 
westward ; when Mersenne and Petit failed to find 
the bullets, suggested that they had 
lost their weight and flown away from the earth, 
Newton argued that bodies should fall to the east- 
ward, referring, however, to bodies, not first rising, 
but at once falling from rest. Hooke found for 
this case a divergence to the south-east, and this 
observation has been confirmed in our century by 
Benzenberg and by Reich; the southern component, 
the author remarks, has not been explained yet. 
Neither Torricelli nor Snell published anything on 
the very researches which have rendered their 
names so famous. Galileo already attempted to 
determine the velocity of light by besten signals, 
and he suggested observations of the Jupiter moons 
(which enabled Rémer to make the first determina- 
tion of the velocity of light), for fixing longitudes. 

To regard heat as a mode of motion had already 
occurred to Bacon, Amontons, Boyle, Decartes, and 
Newton. _Amontons imagined the absolute zero of 
temperature at — 239.5 deg. in 1702, Lambert in 
1779 at — 270.3 deg. Fahrenheit had a great repu- 
tation as a maker of mercury thermometers and 
instruments, and he did good work on the fixed 
boiling points of liquids, and the influence of atmo- 
spheric pressure on them ; hence his election to the 
Royal Society. 

This century has buried the half-dozen imponder- 
ables or fluids of the last, the luminous, caloric, 
chemical (phlogiston), electric, magnetic fluids, 
which found a powerful, though very indirect 
support in Newton’s emission ecee--the lumini- 
ferous ether survives. Huygens and Euler had 
struggled in vain against the giant Newton. 
Young’s work on interference, 1801, could be 
quenched by Lord Brougham, though Young was 
the foreign secretary of the Royal Society ; Fresnel’s 
re-discovery of interference in 1815 was smiled at 
by Laplace and Poisson because there were a few 
flaws in Fresnel’s mathematics. But Arago brought 
Young and Fresnel into communication, and 
although Malus, the discoverer of polarisation of 
reflected light, Biot, and Brewster me in the 
course of their researches on polarisation and on 
absorption spectra of gases only more confirmed in 
their opposition to the undulating theory of light, 
that theory has practically ruled since 1825. It is 
curious that Young was a precocious child, who had 
read the Bible twice at the age of four years, and 
Fresnel the very opposite. 

The struggle for the principle of the conserva- 
tion of energy was not less bitter. Robert Mayer 
offered, in 1842, his paper on ‘‘The Forces of 
Inorganic Nature” to Poggendorff’s ‘‘ Annalen,” 
the editors of which publication rejected it, as 
they did Helmholtz’s ‘Conservation of Energy” 
in 1847. Mayer’s mind gave way under the strain, 
and he was cruelly treated in an asylum. It was 
Tyndall who first did him justice in 1862, for which 
chivalry he was assailed by William Thomson and 
Tait. Joule’s great paper on ‘‘The Conservation 
of Energy,” would have fallen flat at the Oxford 
Meeting of the British Association in 1847—the 
chairman —— Joule to be brief—if a young 
scientist, William Thomson, had not thoroughly 
roused the section. 

We need not dwell on the progress of electricity. 
To the old electrician, at any rate, this science was 
presented in a more or less historical form. - It is 
well sketched out by the author. We should 
think, however, that Oliver Heaviside deserves 
more than a passing note in connection with 
quadruplex telegraphy. The author is well ad- 
vised, on the other hand, in dealing some- 
what more fully with Langley’s investigations 
in the field of radiation. The engineer has little 
time to follow up such matters. Experimenting 
with diffraction gratings which do not suffer from 
selective absorption as do prisms, and with bolo- 
meters (apparatus which measure the electric re- 
sistance of electrolytic films of platinum under 
illumination), Langley has proved that the maxi- 
mum heat of the spectrum is in the orange, and 
not in the infra-red, and that the earth is not 
kept warm, because the atmosphere absorbs the 
dark-red rays.. The atmosphere really keeps back 
particularly green and blue rays, so that the sun 
would probebly appear of a greenish blue if we 
could rise above our atmosphere. 

The author tells many a characteristic story of 








ENGINEERING. [Auc. 18, 1899. 











194 
ee fe ear Rr oe ’ 511. Cali Figs.| Weight of shield 1200 kilog. ( 2,644 1b.) 
our great scientists in a pleasant way, whilegivinga| 14-Centimetre (6.511-In.) 45 Calibre Guns (Fig t win td + Soa -- Bien. 
clear and able survey of the progress of physics, and | 691 to 593).—These form part of the recent types Weight ot projectile 40 kilog. (88 ib)” 


he displays great tact when alluding to personal con- 
troversies. He agrees with Ostwald in regretting 
the absence of the historical sense and the want of 
knowledge of the great researches upon which the 
edifice of science rests, as a defect of the present 
system of scientific education; and he is right. We 
have noticed only one misprint, Lagenbeck instead 
of Langenbeck. The book is carefully revised, and 
nicely got up. 


MESSRS. SCHNEIDER AND CO.’S 
- WORKS AT CREUSOT.—No. LXIV. 


Navat Mountines For Quick-Frrine Guns— 
(concluded). 

12-Oentimetre (4.742-In.) 45-Calibre Quick-Firing 
Guns (Fig. 590).—These guns and mountings em- 
body the general arrangements of the 10-centi- 
metre types we have already described. The 
gun is of the type adopted by the Portuguese 
Government for the armament of their new cruisers, 
the length being 45 calibres. These guns have, 
however, been manufactured up to 80 calibres in 
length, the power thus obtained being considerable 
for the bore. 





Weight of gun ___... ..- 2800 kilog. (6171 Ib. 
ne mounting . Se 5, aly 
w shield 900 ,, € 

Elevation... i +15 deg. — 10 deg. 

Weight of projectile Ib.) 


LB kilog, (474 
Muzzle velocity in service... 720 m. (2362 ft.) 
12-Centimetre (4.724-In.) 50-Calibre Quick-Firing 


Guns. 


Weight of gun ... 8300 kilog. (7273 my 
projectile ae «x ‘a 
e charge (smoke- 
less powder) os * ee to ) 


Muzzle velocity 


Weight of mounting 2.850 kilog. (6282 Ib. 
na shield 38) 


50, (8485,, 
Elevation + 20 deg. — 5 deg. 

The mounting is central pivoting, with limited 
recoil and automatic return. It consists mainly of 
an oscillating housing, two slides or recoil cylinders, 
a pivot transom, and a bolster. This type of 
mounting fulfils the following conditions : 

It allows the gun a very limited recoil, and insures 
quick and automatic return ; it does away with the 
percussion efforts, whatever be the position of the 
gun, which recoils along its axis, and meeting the 
action of the brake direct. The effects due to 
firing are divided over a large number of points, 
thus reducing the wear and tear on the various 
parts. It allows the gunner to elevate and train 
and fire the gun direct, without having to interfere 
in any way with the loading. 

The gun is constantly maintained in battery by 
the action of the running-out springs ; the recoil 
cylinders are kept filled with incongealable liquid, 
and the joints, which are very few in number, 
are so arranged that they keep tight. The mount- 
ing is, therefore, always ready for firing. 

The mounting body is of cast steel ; it consists 
of a housing in two parts firmly bolted together in 
the middle, and provided with trunnions which fit 
in the sides of the slide and which carry the gun, 
the slides, and the gun carriage proper. The two 
slide-shoes, of forged steel, are placed symmetri- 
cally, and are uniform in their working. Each one 
fits in the grooves made in the gun, and are pro- 
vided in front and in the rear with cylindrical seat- 
ings of equal diameter end length, which constitute 
the recoil cylinders. 

When the gun, during recoil, drives the slide- 
shoes, or, in other words, the recoil cylinders—the 
pistons remaining fixed—the liquid which is in 
front of the pistons is driven violently back, and 
flows through the grooves of various sections cut 
in the cylinders. The section of these grooves is 
so designed as to offer a constant resistance on the 
whole length of the reco'l, which extends over 
200 millimetres (7£ in.) maximum. Return is 
effected automatically by a recuperator formed of 
two sets of direct-acting springs. 

To elevate the gun a handwheel is provided, 
which works through an endless screw gearing, a 
per that engages a circular rack fitted on the 

eft side of the gun carriage. The endless screw 


wheel is fitted by friction, to allow, if necessary, of 
a slight displacement during firing. The gun is 
trained by means of a handwheel that works, 
through an endless screw and a helicoidal wheel, a 
vertical pinion which engages a circular rack sur- 
rounding the bolster. 
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one single gunner, who has within easy reach all 
the various parts of the mechanism. The line of 
sight is lighted by electricity for night service, and 
the fuse can be fired either by percussion or by elec- 
tricity. The guns were built according to a specifi- 
cation which provided that they had to fire a projec- 
tile isolated from the cartridge-case, in order to 
facilitate loading and handling in the magazines, 


Weight of gun tap ... 5700 kilog. (12,562 Ib. 
* mounting .. 4500 ,, 9,918 ,, 
ms shield... pp is 644 ,, 

Elevation... .. +15 deg. — 10 deg. 

Weight of projectile «» 40 kilog. (88 lb.) 

Muzzle velocity in service.. 720 m. (2362 ft.) 


15-Centimetre (5.905-In.) 50- Calibre Quick-Firing 
Guns (Fig. 594) : 


Weight of gun Be 6250 kilog. (13,775 Ib.) 
a central pivoting 

mounting, with shield ... 7990 ,, (17,610,, ) 
Weight of muzzle proting 

mounting ... = »» (12,452 ,, ) 
Elevation... 18 deg. — 5 deg. 
Weight of light ‘armour-, 
Weight o projectile - 40 kilog. (88 " 

e charge, smokeless Be (284 ,, 

poe elsdio cok 820 m. (2690 ft. ) 
Weight of heavy armour- 
woe projectile a 50 kilog. (110 Ib.) 

eight of charge, smokeless 

powder oes aw ra as 27 ,,) 
Muzzle velocity 2395 ft.) 


The gun slides in a housing which is 5 uniform 
type, whatever be the style of mounting used. It 
consists. of a cylindrical body fitted with the trun- 
nions and the recoil cylinders; the latter afford a 
constant resistance owing to the variations in the 
dimensions of the vents. Each cylinder is formed 
of a chest with two reglets of varying section, a 
plug, and a gland. The pistons are provided in 
ront with a projection that forms a hydraulic 
buffer for automatic.return and end in the rear in 
a screwed part for fitting to the gun. The spring 
recuperator is independent of the brake, and con- 
sists of two series of spiral springs which bear on 
the housing and work-by traction on the rods fixed 
to the gun. =; 





The central pivoting mounting consists of a 
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movable part, slide and transom, made to turn by 
the interposition of rollers, on the bolster fitted to 
the deck. A wrought-steel shield is fixed to the 
movable part with elastic couplings. The gunner 
bears on the butt, and points the gun by acting 
on two handwheels, the right-hand one for elevat- 
ing, and the left-hand one for training the gun. 

The muzzle pivoting mounting consists of a 
movable part, slide and transom, made to turn 
round a front roller path fitted to the bolster and 
round a racer in the rear, fitted to the deck. The 
gun is also elevated and trained by means of two 
handwheels. 

The gun is set by a scale and a foresight fitted to 
the housing, and is unaffected by the recoil. The 
muzzle pivoting mounting is with two lines of sight, 
one on the right and one on the left. 

For night service a breech-sight is added to the 
scale, and on the foresight a point, both being pro- 
vided with a small incandescent lamp. © The rays of 
light in the scale fall on a small silver foil, while 
the lamp, combined with the foresight, lights ‘a 
crystal cone fitted to the end of the point. The 
amount of light is regulated by rheostats placed 
on the accumulator chests; the lamp connected 
with the scale may be detached to be in the same 
way as a hand-lamp. 

The foregoing descriptions of the mountings for 
medium-calibre quick-firing guns recently manufac- 
tured by Messrs. Schneider and Co., will give an 
idea of the importance of this class. 





THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
(From our New York CoRRESPONDENT.) 


Tue thirty-first annual meeting of the American 
Society of Civil Engineers was held recently at 
Cape May. It may not be generally known to the 
readers of ENGINEERING exactly where Cape May 
is. Suffice it to say this cape was one of the — 
selected for bombardment by the Spanish Fleet ; 
although just why this should have been chosen 
seems mysterious. But then all the actions of this 
fleet were mysterious. There is a splendid place 
for practice-firing at Cape May, and that was what 
the fleet needed most; moreover, the immense 
stretches of sand enable the gunners to fire con- 
tinuously without any danger to the inhabitants, 
the latter being largely land crabs and mud turtles, 
unless a land breeze is prevailing, and then the 
Jersey mosquito gets in his fine work, and for the 
time being makes life miserable. Cape May is a 
long projection of sand which forms the southerly 
point of New Jersey, and marks one side of the 
entrance to Delaware Bay. It is past this point 
that all traffic for Philadelphia passes from the ocean. 
That city has laboured with most commendable 
zeal to establish an ocean trade which should rival 
that of Liverpool, but being 120 miles up the bay, 
and the channel being shallow and somewhat intri- 
cate, the first steamer coming directly from Liver- 
pool, stuck fast for many hours, and the staid 
Quakers who were awaiting her arrival at Phila- 
delphia to celebrate in proper shape, were reluc- 
— compelled to adjourn for lack of something 
to celebrate. The United States Government has 
spent considerable money in improving the naviga- 
tion of Delaware Bay, and a fine breakwater has 
been built, a description of which will be given 
hereafter, as the account of it formed one of the 
entertainments of this session. 

Through the courtesy of the Pennsylvania Rail- 
road, which is never lacking when a scientific body 
desires to assemble, a beautiful train was provided 
at Jersey City, and run on a special time card to 
—_ May for the accommodation of the New York 
and eastern members, while those from the south 
and west had another special train from Phila- 
delphia. The rate of speed of the New York train 
was very great, frequently attaining from 65 to 70 
miles per hour, and the party were all landed in 
Cape May a little ahead of the schedule time, not 
at all fatigued with the journey, for the roadbed 
of the Pennsylvania Railway is constructed with a 
special view to comfort and ease in transportation. 
The passengers were, however, quite dusty and 
hungry, and having been told of the comforts of 
the Stockton House, naturally were eager to enjoy 
them. At this point the only drawback to a per- 
fect Convention occurred. The writer has travelled 
pretty extensively in this country and in Europe, 
and thought he had experienced every phase of 
hotel life, good and bad; but it was reserved for 
Cape May to show him there was here a depth of 





absolutely bad management never experienced even 
in re Many others were ‘canted in the 
same way as your correspondent, and among 
them an English gentleman of culture, who had 
brought his wife for her first visit to America. 
This was most mortifying to us Americans, but 
when we came to an ill-served meal, where we had 
to almost fight for any attention, a number of us 
felt a climax had been reached, and shook off the 
dust from our feet and clothes as well, and de- 
parted to seek other quarters. 

We now come to the Convention itself. There 
was a very large gathering, and the members 
in attendance came from almost every part of the 
country ; in fact, this was the most thoroughly re- 

resentative gathering the Society has ever held. 
he formal session commenced the next morning 
with the Presidential Address of Mr. Desmond 
Fitzgerald, of Boston, Mass. He commenced by 
calling attention to some of the earlier public works 
of° American engineers, dividing engineering in 
America into four periods, 1785-1800, 1810-1830, 
1830-1848, and from then to the present. The first 
man noticed was John Belledine of Virginia, who 
ublished in 1773 plans for connecting the Potomac 
River with the Monongahela, and the James River 
with the Kanawha, proposing to construct canals 
and locks for the purpose. Later, George Wash- 
ington planned to connect the Atlantic coast with 
the Alleghenies, and after the Revolutionary War 
actually obtained a charter and organised .a com- 
pany to connect Chesapeake Bay with the Ohio 
River. Locks were built around the Great Falls, 
and, finally, in 1823 the Chesapeake and Ohio 
Canal was constructed. In 1786 a canal seven miles 
long was built around the falls of the James River, 
near Richmond, Va., and the charter for the 
Dismal Swamp Canal was obtained in 1787, and 
considerable work was done before the close of the 
century, although the complete connection of Chesa- 
ke Bay and Albermarle Sound was not effected 
till after 1812. In 1784 South Carolina started to 
construct the Sautee Canal 22 miles long to connect 
the Sautee River, with the tidal water of the 
Cooper River, and thus into Charleston Harbour, 
There was a rise of 103 ft., which was overcome by 
eight single and two double lift locks, varying from 
5 ft. to 10 ft., having wooden gates built into 
masonry. The boats were 54 ft. long, 9 ft. beam, 
and 2} ft. of draught. The canal was 35 ft. wide 
at the top, 20 ft. at the bottom, and contained 4 ft. 
of water. It had 25 flood gates, several overfalls, 
and abutments and walls for bridges. For 13 miles 
the excavation was 15 ft. It seemed that as far back 
as 1690 William Penn had a plan to connect the 
Schuylkill River, which flows past Philadelphia, 
with the Susquehanna, and in 1789 the project took 
shape. William Weston, an English engineer, 
came over to examine the route in 1793. He re- 
ported against utilising the beds of the creeks, and 
recommended a canal 70 miles long. In 1811 the 
two companies holding charters for this and for a 
canal to connect the Delaware and Schuylkill, were 
consolidated, and in 1827, after a lapse of 65 years 
from the time of survey, the works were completed. 
The Schuylkill Navigation Company was chartered 
in 1815, and 108 miles of canal were constructed, 
in which were 31 dams and 120 locks, representing 
620 ft. The engineer was Thomas Oakes. He 
was succeeded by George Duncan, who built the old 
tunnel at Pottsville, and the Tumbling Rim reser- 
voir system, consisting of earth dams, 48 ft. and 
60 ft. high. He also constructed the dams around 
Reading, which are in use at present, and said to 
be excellent. New York State started in 1791 to 
open water communication between New York 
City and the Great Lakes, and in 1796 boats of 
15 tons burden passed from Schnectady to Seneca 
Falls. Massachusetts had less share in these earlier 
works, and in 1794 had surveys made for the Mid- 
dlesex Canal to connect the Merrimac River with 
Boston, a distance of about 27 miles. This was 
completed in 1802, was 30 ft. wide, 4 ft. deep, had 
7 aqueducts, 20 locks, and 50 bridges. It was 
fed by the Concord River, 37 ft. above the Merri- 
mac, and 107 ft. above tide water. The success of 
this led to the contemplation of steps to insure 
80 miles of navigation up the river, and eventually 
a connection with the St. Lawrence. This might 
have taken place had not railways supplanted the 
canal. Mr. Fitzgerald gave at this point two 
extracts relating to canal travel, which are given 
below ; the first was issued in 1794. 

Two boats for the present will start from Cincinnati to 

Pittsburg and return to Cincinnati in the following 





manner, viz.: First boat will leave Cincinnati this morn- 
ing at 8 o’clock and return to Cincinnati so as to be ready 
to sail again in four weeks from this date. Second boat 
will leave Cincinnati on Saturday, the 30th inst., and 
return as above; and so re ly, each boat performing 
the voyage to and from Cincinnati to Pittsburg once in 
every four weeks. The proprietor of these boats having 
maturely considered the many inconveniences and dangers 
incident to the common method hitherto adopted of navi- 
gating the Ohio, and being influenced by a love of philan- 
thropy and a desire of being serviceable to the public, has 
taken great pains to render the accommodations on board 
the boats as agreeable and convenient as they could 
possibly be made. No danger need be apprehended from 
the enemy, as every person on board will be under cover 
made proof to rifle balls, and convenient port holes for 
firing out. Each of the ts is armei with six pieces, 
carrying a pound ball; also, a good number of muskets, 
and amply supplied with ammunition, strongly manned 
with choice men, and the master of approved knowledge. 


The second was issued in 1838, and was by David 
Stevenson, of England, who evidently did not enjoy 
our methods : 


The canal travelling in many parts of America is con- 
ducted with so little regard for the comfort of passengers 
as to render ‘it a very objectionable conveyance. The 
Americans place themselves entirely in the power and 
at the command of the captains of the canal boats, who 
often use little discretion or civility in giving their orders, 
and strangers who are unaccustomed to such usage, and 
would ngly rebel against their tyranny, are in such 
cases oe to be guided by the majority of voices, 
and quietly to submit to all that takes place, however 
disagreeable it may be. About eight o’clock in the even. 
ing every one is turned out of the cabin by the captain 
and his crew, who are occu vied for some time after the 
cabin is cleared in suspending two rows of cots or ham- 
mocks from the ceiling, arranged in three tiers one above 
another. At nine the whole company is ordered below, 
when the captain calls the names of passengers from the 
way-bill, and at the same time assigns to each his bed, 
which must immediately be taken possession of by its 
rightful owner on pain of his being obliged to occupy a 
place on the floor, should the number of passengers 
exceed the number of beds, a circumstance of very 
common occurrence in that locomotive land. I have 
spent several successive nights in this way, in a cabin 
only 40 ft. long by 11 ft. broad, with no less than 
forty passengers; while the deafening chorus produced by 
the croaking of the numberless bull-frogs that frequent 
the American swamps was so great as to render it often 
difficult to make one’s self heard in conversation, and, of 
course, nearly impossible to sleep. The distribution of 
the beds appears to be pay regulated by the size of 
the passengers ; those that are heaviest being placed in the 
berths next to the floor. The object of this arrangement 
is peety to ballast the boat Properly, and partly, in the 
event of a breakdown, to render the consequence less dis- 
agreeable and dangerous to the unhappy beings in the 
lower pens. At five o’cleck in the morning, all hands 
are turned out in the same abrupt and discourteous 
style, and forced to remain on deck in the cold morning 
air while the hammocks are removed and breakfast in 
preparation. This interval is occupied in the duties of 
the toilette, which is not the least amusing part of the 
arrangement. A tin vessel is placed at the stern of the 
boat, which every one washes and fills for his own use from 
the water of the canal, with a — spocn formed of 
the same metal; a towel, a brush, and a comb, intended 
for the general service, hang at the cabin door, the use of 
which, however, is fortunately -_— optional. The break- 
fast is served betweeen six and seven o'clock, dinner at 
eleven, and tea at five. 


Mr. Fitzgerald then spoke of the Erie Canal, 
which, he said, created the new profession of the 
civil engineer. The preliminary surveys were 
made in 1808, but construction did not commence 
till 1817. It was completed and opened in 1826. 
The total length from Albany to Buffalo was 363 
miles. (This canal, it may be noted, connects the 
Great Lakes with the ocean by means of the Hudson 
River and New York Bay.) The canal was 40 ft. 
wide at the top, 28 ft. wide at the bottom, and was 
4 ft. deep. There were eighty-four locks on the 
main line, each 15 ft. by 90 ft. The total lockage 
was 688 ft. On the canal were eighteen aqueducts, 
some of them fine stone structures, notably that 
over the Genesee River, which was 804 ft. long and 
contained eleven arches. Among the aqueducts 
across the Mohawk there was one with a length of 
1188 ft. One of the embankments was 72 ft. in 
height. Tlie cost was upwards of 10,000,000 dols. 
By the completion of the Erie Canal, the time 
between Buffalo and Albany was reduced from 
twenty to ten days. The work was divided into 
three divisions, in charge of James Geddes, Ben- 
jamin Wright, and Charles Brodhead. The first 
two named were judges, and two of their associates 
—Bates and Roberts—were also judges. A short 
description was then given of each, which is quite 
interesting reading : 

Benjamin Wright was born in Connecticut on October 
1. at eitanl, oa wbat wes then the border 
i at Fo on wha’ é 
Ofeivilisation. Before the year 1800 it is said he had laid 
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out into farms more than 500,000 acres in western New 
York. His first work with the level was on the old 
Western canals, of which Mr. Weston had been the en- 
gineer. In 1803 the compan ae to have some levels 
taken. They owned a levelling instrument, but no one 
could be found who knew how to use it. Judge Wright 
was appealed to, and after a study of the instrument, 
and a trial, he succeeded in accomplishing the work, 
which led to other business for the company. Whatmore 
natural than that he’should have been employed in some 
of the preliminary work for the Erie Canal in 1811? 

James Geddes was seven years the senior of Benjamin 
Wright. He was born in Pennsylvania on July 22, 1763. 
When an appropriation of 600 dols. was made for some 
of the preliminary surveys of the Erie, Geddes was 
selected. He made a survey from Oneida Lake to 
Ontario, from Lewiston to Niagara Falls, and from 
Buffalo to a connection with the Seneca River, all for the 
sum of 673 dols., and reported that a canal from Lake 
Erie to the Hudson was feasible. 

Canvass White, one of the junior engineers employed 
upon the canal, was born on September 8, 1790, had had 
a fair common school and academy education, and was a 
man of scholarly instincts. In 1817 he left the work of 
construction and visited Europe for the purpose of study- 
ing canals in the Old World; he travelled 2000 miles on 
foot and brought back to the Erie Canal plans and instru- 
ments which were of incalculable benefit to the work. 
The structures built on the canal after his return were 
laid in cement made from rock he discovered. 


Then followed sketches of other men and their 
works as follow : 


Canvass White, who was one of the most distinguished 
among the early canal engineers, became chief engineer 
of the Union Canal, and consulting engineer for the 
Schuylkill Navigation and the Delaware and Chesapeake 
Canal. He was chief engineer of the Lehigh and of the 
Delaware and Raritan Canals. He died in 1834 in his 
forty-fourth year. With his ability and character, had 
he been s for a longer life, he would undoubtedly 
have left behind a brilliant record in the latter develop- 
ments of the ang 

David —_ ates was born June 10, 1777. He 
was well educated, and was a surveyor and judge in 1810. 
In 1817 he began his career on the Erie Canal, and was a 
division engineer from 1818 to 1824, and the execution of 
some of the most important structures on that work came 
under his supervision. Between the years 1824 and 1829 
he was in Ohio eng: in extensive works in that State, 
and later became chief engineer of the Chenango Canal, 
and also of the Genesee Valley Canal. Judge Bates 
afterwards became interested in railroads, and in 1835 
retired, with impaired health, from the active practice of 
his profession. He died November 28, 1839. 

Nathan S. Roberts was born July 28, 1776, and entered 
the service of the Erie Canal in 1816. He rose rapidly 
in his profession, and in 1828 became chief engineer of 
the Pennsylvania Canal. From 1835 to 1841 he was 
associated with John B. Jervis and Holmes Hutchinson 
in the enlargement of the Erie Canal. He died Novem- 
ber 24, 1852. 

Loammi Baldwin was born May 26, 1780. He was the 
son of Colonel Loammi Baldwin, who superintended the 
construction of the Middlesex Canal. The son, also a 
colonel, was graduated from Harvard College with the 
famous class of 1800. In 1807 he visited England to study 
engineering. One of his earliest works was the construc- 
tion of Fort Strong on Noddle Island. Between the 
years 1817 and 1820 he was employed in Virginia on 
various works of internal improvement. In 1821 he was 
appointed engineer of the Union Canal in Pennsylvania. 
In 1824 he was in Europe, and it was at this time that he 
laid the foundation for his large library of works on engi- 
neering. From 1827 to 1834 he was employed in design- 
ing the masonry dry docks at Charlestown, Mass., and at 
Norfolk, Va., for the Government, both of these works 
being carried on at the same time. It was in 1834 that 
he made an able and elaborate report on the proposed 
water supply of Boston. His death occurred Sens 30, 
1838, at the age of 58. 

The railway era began in 1827, and in the 
earlier days the Government allowed the West 
Point graduates to enter the service of the rail- 
roads. In 1826, the Tinney Railroad was built by 
Gridley Bryant. The name, it may be said, arose 
from the fact that the original ties were of Tinney 
granite, and your correspondent saw some near 
Lavell, Mass., within a few years. This road was 
originally built for a horse railroad. In 1827, 
the Mauch Chunck-road to connect the mines 
with the Lehigh River, nine miles long, was con- 
structed, and within ten years there were 56 miles 
of railroads in active operation. The first great 
railroad was the Baltimore and Ohio, commenced in 
July, 1828 ; and in, 1834, 82 miles were completed 
from Baltimore to Harper’s Ferry. The motive 
power was horses. The roadbed was formed of 
granite sills plated with flat iron bars, which had 
an uncomfortable fashion of curling up when 
fatigued, and were called ‘‘ snake heads.” For 
variety they would sometimes, when disturbed, 
illustrate their name by driving their heads 
through the bottom of the car. A few sketches 
of men prominent at that time were given by Mr. 
Fitzgerald, and from them we make some extracts. 
The first surveys for the Baltimore and Ohio were 








made by Jonathan Knight, afterwards chief engi- 
neer, and Colonel Stephen H. Long. Mr. Ben- 
jamin H. Latrobe became chief engineer in 1842. 
Captain John Childe, born in 1808, and who died 
in 1858, was also consulting engineer on this work. 
Horatio Allen, born in 1802 and who died in 1889, 
was first on the Chesapeake and Delaware Canal, 
and, in 1824, was associated with John B. Jervis 
on the Delaware and Hudson Canal; of him Mr. 
Fitzgerald says : 

In 1827 Mr. Jervis gave his assistant leave of absence 
to visit Europe, and in England Mr. Allen made the 
acquaintance of George Stephenson, and finally pur- 
chased three locomotives which he brought back with him. 
One of these, the ‘Stourbridge Lion,” he put together 
and ran on the Delaware and Hudson Railroad in 1829. 
This was the first locomotive ever tested onan American 
railroad. 

In 1829, Mr. Allen was made chief engineer of the 
South Carolina Railroad, which he desi for a steam 
railroad, the first in the world intended for locomotives, 
and the first long railroad built in the United States. It 
extended from Charleston to Augusta, Ga., 136 miles. 
The first 100 miles of railroad iron ever laid in one con- 
tinuous line was laid on this railroad. 

From 1834 to 1837 Mr. Allen was abroad, and on his 
return was a as principal asssistant engineer on 
the Croton Aqueduct, and afterwards became one of the 
Croton Commissioners. In 1842 he became one of the 
proprietors of the Novelty Iron Works, and was Presi- 
dent until 1870. He was president of the New York and 
Erie Railroad and its consulting engineer. Mr Allen 


was also consulting engineer of the Panama Railroad, 
and his last official position was that of consulting engi- 
neer of the East River Bridge. Mr. Allen me a 


member of this Society in 1867, was President from 1871 
to 1873, and became honorary member in 1874. : 
Among other engineers who attained celebrity in this 
branch of the profession were James E. Williams, Wil- 
liam Milnor Roberts (a statement of whose remarkable 
career may be found in the records of the Society), James 
Laurie, Moncure Robinson, J. Edgar Thomson, James 
P. Kirkwood, William J. McAlpine, Ellis 8. Ches- 
brougb, and othera whose names deserve mention; but 
their lives and works, as a rule, have m either re- 
corded in the biographies of the Society or they encroach 


upon a later period of engineering. 

The venerable W. Hasell Wilson, now living, was 
among the early engineers employed upon the Baltimore 
and Ohio Railroad, and he has written some of the most 
interesting accounts of the pioneer railroads. Mr. Wilson’s 
father was an old canal engineer, and his grandfather and 
| ang erergeand were ee in engineering pursuits. 

r. Wilson’s sons, the Wilson Brothers, of Philadelphia, 
are prominent in the profession. 

The writer would say at this point, that Mr. 
Fitzgerald, who is a modest man himself, does not 
quite state the case, for the Wilson Brothers are 
more than simply prominent; they are quite dis- 
tinguished, have executed works of great note, and 
are as well known as any firm of engineers in the 
world. Mr. Fitzgerald, in closing, alluded briefly 
to bridge engineering, which was commenced in 
1792 by Timothy Palmer. He then named some of 
the prominent bridge engineers of the earlier 
periods, such as Theo. Burr, Louis Wermwag, 
Squire Whipple, Charles Ellet, Jun., and Mr. John 
A. Roebling, who was Mr. Ellet’s assistant, but 
subsequently far overshadowed his principal. He 
closed with a general review of the subject and a 
fine eulogy on these men of the early times. The 
address was most interesting throughout, and the 
writer regrets it cannot be given in full, but he has 
made as liberal extracts as space will permit. 


(To be continued.) 





A MODEL AMERICAN ELECTRIC 
RAILWAY SYSTEM. 

Tue difficulty of conveying power for electric 
cars over considerable distances was for many 
years most perplexing to electrical engineers. The 
combining of alternating current at a high potential 
with direct current, has solved the problem and 
has led to a rapidly growing number of inter- 
urban electric railroads in all parts of the United 
States. 

The Lewiston, Brunswick, and Bath Street Rail- 
way, in the State of Maine, was electrically de- 
signed and equipped by the Westinghouse Electric 
Manufacturing Company, of Pittsburg. It isa model 
system, and ably illustrates the best methods of 
utilising the most modern electrical apparatus for the 
service of inter-urban traffic. The railroad company 
was formed last year by the amalgamation of two 
electric roads and a horse-car system. The line 
extends from Bath, through Brunswick and Lisbon 
Falls, to Lewiston, a distance of 30 miles, and has 
urban branches at both ends, making the total 
length of track 60 miles. One of the novel features 
in this plant is the distribution of power for the 








whole railroad from one central spa where one 
type of generator is used. A fall in the Andro- 
scoggin River, in Brunswick, shown in Fig. 1, 
page 198, —— power for industrial purposes. 

rom this fall the street railway has leased 1000 
horse-power for driving the generators at the cen- 
tral station. 

The power station at Brunswick is 10 miles 
from Bath on the one side and 20 miles from 
Lewiston, the terminal of the railroad, on the 
other side. Lisbon Falls is about midway between 
Brunswick and Lewiston. The Brunswick power- 
house is a small brick building near the falls, and 
contains four Victor waterwheels, mounted on one 
shaft and operating under a 17-ft. head. The 
wheels are controlled by Lombard governors, and 
operate the main countershaft by means of a rope 
drive, the three main generators being belted to 
the countershaft. The generators are A. C. D. C. 
Westinghouse double-current machines, delivering 
simultaneously from one winding both alternating 
and direct currents. These were about the first 
generators of this class to be installed in the 
United States. The success of their operation 
has led to the ‘installation of similar machines 
by the United States Government at the Navy 
Proving Grounds at Indian Head on the Poto- 
mac River, and also by the Hartford Electric 
Light Company, and other prominent companies. 
A view of these machines is given in Fig. 2. 
Each of the generators is rated at, 250 kilowatts, 
the whole of which may be delivered through the 
commutator at one end of the armature, or the 
collector rings at the other, or in any proportion 
through the two simultaneously. The number of 
poles is twelve, and the speed is 600 revolutions 
per minute ; the alternating current delivered has 
a frequency of 60 cycles per second. The direct- 
current voltage is 500 to 550, the alternating three- 
phase current running from 300 to 330 volts. 
Owing to the frequency adopted, the peripheral 
speed is necessarily high, and the poles are close 
together, so that the machines resemble 60-cycle 
rotary converters more than they do standard rail- 
way generators. In fact, the machines are almost 
identical with rotary converters of the same fre- 
quency and voltage, the only difference being the 
use of a pulley and an outboard bearing which 
have been added to these machines in order 
that they may be mechanically. driven. Struc- 
turally their design follows closely the standard 
machines of the Westinghouse Electric and Manu- 
facturing Company. The laminated poles are cast 
into iron yokes and fitted with a compound wind- 
ing, giving the standard variation from 500 volts at 
no load, to 550 volts at full load. The winding is 
of copper strap, and the straps in each slot are 
gathered into two cells. The machines are guaran- 
teed to stand a 50 per cent. overload for three hours. 

The switchboard at the Brunswick station, 
shown in Fig. 3, is of a special design to suit the 
novel features introduced by the combination of 
currents, having panels for direct current, and 
others for alternating current. To the left are 
three direct panels, each carrying the usual circuit 
breaker, ammeter, pilot lamps, voltmeter recep- 
tacle, and triple-pole quick-break main switch. 
There are two direct-current voltmeters, one con- 
nected straight across the bus bars, and the other 
to the plug receptacles. There are no field rheo- 
stats on these panels. ; 

To the right of these panels are three others, one 
for the alternating-current side of each generator, 
each carrying three alternating ammeters, one for 
each phase, a triple-pole single-throw main switch 
for throwing the machine on to the one set of 
three-phase bus bars, and also the field plugs 
and field rheostat. The construction of the latter 
is novel, containing two concentric handwheels 
—— the contacts on two face-plates behind 
the board. The larger of these, cuts in or out, 
coils of the iron-clad cell type, and the other 
helical wire coils of a smaller resistance, to give a 
finer adjustment of the field excitation than can. be 
obtained by the main rheostat. The machines are 
self-exciting. Below each panel are three cut-outs 
with aluminium fuses connected in the machine 
leads. The one set of bus bars goes to the seventh 
panel at the extreme right-hand end of the board, 
which is known as the load panel, and contains 
simply two triple-pole switches, each supplying 
current to a three-phase group of transformers in 
the transformer house near by. Bracketed to the 
end of the board are two alternating voltmeters, 
one of which is vermanently connected between 
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two of the bus bars, and the other connected to re- 
ceptacles on the alternating machine panels, by 
which it can be made to indicate the voltage on 
any phase of any machine. The alternating-current 
panels are each fitted with two synchronising lamps, 
which are, owing to the low voltage, connected up 
without transformers. Each of these two lamps is 
connected in series with two others behind the 
panel, all of these a being arranged with a 
plug in the usual method adopted by the Westing- 

ouse: Company. Each panel synchronises with 
the bus bars. There are, of course, no ground 
detectors on the board, as the winding is grounded 
through the direct-current end. 

The transformer house at Brunswick is two- 
storeyed, standing about 45 ft. from the gene- 
rating station, the alternating current pass- 
ing from the switchboard to the transformers 
through lead-covered cables in an underground 
conduit. In the building are six Westinghouse 
oil-insulated self-cooling transformers, each rated 
at 125 kilowatts, with a ratio of transformation 
from 208 to 5980 volts. Both primaries and 
secondaries are star-connected, giving from the 
machine pressure of 330 volts a line pressure of 
about 10,000 volts. From the low-tension wind- 
ings of each transformer there are brought to the 
terminal plate inside the cover, two taps, one cut- 
ting off from one end of the windings about 6} per 
cent. of the turns, the other cutting off about 12} 
per cent. ; by connecting the leads to either one or 
the other, or both of these taps, instead of the 
terminals, 6}, 12}, or 18} per cent. of the low- 
tension windings may be cut out of service, and 
the ratio of transformation changed in the corres- 
ponding proportion. One tap is also brought out 
from the high-tension winding in order to give, 
when desired, a lower line pressure than that with 

















2. 250-Kitowatt 12-PoLe Rattway GENERATOR. 











Fig. 1. Fats or tHE AnDROscoccIN River, aT BRUNSWICK. 


By means of these taps the ratio | these switches in the lower storey of the transformer 
houses, the circuits run through fuses upstairs an 
to a quadruple equipment of similar plug switches, 
by which either group of transformers, or both, 
Leaving the step-up transformers, the high-| may be connected to either one or the other, or 
tension lines are run to 10,000 volt switches, con-| both, of the two outgoing lines. Each fuse a 
sisting of plugs mounted on the end of wooden | of two triple-petticoat porcelain insulators wit 
poles about 36 in. long with flexible cord con-! brass fixtures mounted on their tops, between 
nections, the plugs entering brass sockets with | which runs an aluminium wire about a foot long L 
svring contacts mounted on marble slabs. From a soft rubber tube. The fuse wire is horizontal, 


all copper in. 
of the trolley voltage at the generating station to 
that of the trolley voltage at the substation, may be | 
changed by a few moments’ work. 
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and when it melts, the soft rubber tube falls, giving 
a clean break. The lines are protected by Wurts 
type R lightning arresters. 

Fron the Brunswick transformer house are run 
two high-tension lines at 10,000 volts. One line 
to the city of Bath, ten miles to the east, consists 
of No. 6 wire. The other to the city of Lewiston, 
lying 20 miles to the west, consists of No. 1 copper 
wire as far as Lisbon Falls, where there is a rotary 
converter substation. A No. 3 copper wire is 
used from Lisbon Falls to Lewiston. The three 
wires are mounted on a single standard four-pin 
cross:arm at the upper end of the same poles that 
carry the brackets supporting the trolley wires. 





In the Bath substation the switchboard has 
two panels—one for the alternating-current end 
of the rotary, and one for the direct - current 
end. The former contains two synchronising 
lamps with plug, the field rheostat, the triple- 
pole main switch of the alternating circuits, and 
a similar switch for the starting motor. The 
main fuses are below the panel, and the starting 
motor fuses above. The other panel contains 


the usual direct-current voltmeter and ammeter, 
main switch and circuit-breaker, the voltmeter 
being a centre-zero instrument in order to deter- 
mine whether the field of the rotary has built up 
| with the right or wrong polarity to line. 


The out- 











Fia. 4, Susstation 


The circuits are not transposed or spiraled at any 
‘point. The substations are three in number, the 
one in Lewiston having two 200-kilowatt rotaries 
fed by three 150-kilowatt transformers (see Fig. 4). 
The other two stations have each one 200-kilowatt 
rotary converter, fed by three 75-kilowatt trans- 
formers. The incoming high-tension lines are pro- 
tected by Wurts type oR ” arresters, and run 
through plug switches and fuses similar to those 
described above. The transformers are of the oil- 
insulated self-cooling type, having the same ratio 
of transformation as the generating transformers, 
namely, 208 to 5980, with all copper in and similar 
taps to give other ratios, the three being connected 
in the star or Y grouping. 











Rotary CONVERTER, 


going 500-volt feeder is protected by a Wurts tank 
lightning arrester. The converters are ten-pole 
machines running at 720 revolutions per minute 
with practically the same winding and details as 
the generators described above. Overhanging the 
bearing at one end is a small three-phase induction 
motor for starting the rotary, and overhanging the 
bearing at the other end is a pulley by which the 
machine may be driven by a steam engine, which 
has been installed for emergency work. The induc- 
tion motor is wound to give a high torque at stand- 
still, with a smaller number of poles than those of 
the rotary, so that with the slip caused by the fric- 
tion of the machine it will bring the speed up to a 
point slightly higher than synchronism very slowly, 


thus giving a good opportunity for closing the main 
switch. 

An automatic regulation has been provided with- 
out feeder regulators or boosters for obtaining an 
independent regulation of the alternating current 
and direct-current pressures. To obtain over-com- 
pounding of the voltage at the distant substation, 
the rotary converters in each are fitted with a 
heavy series winding, designed to give a varia- 
tion of pressure from 500 volts to 625 volts, with 
no load and full .load respectively, were the, 
machines used as mechanically driven generators. 
The rotary shunt fields are normally so adjusted 
that with no direct-current output the machines 
take an input of about 150 amperes per phase of 
lagging current to keep up their excitation, thereby 
causing a considerable drop of voltage in the alter- 
nating-current system, and a considerable reactive 
drop in the double - current generators. As the 
direct-current load on the rotaries builds up, the 
series field winding increases the excitation, doing 
away with the lagging current in the alternating 
system, diminishing the reactive drop in the line, 
transformers and generators. With the rotaries 
heavily loaded, their field excitation is so great that 
a considerable leading wattless current flows, 
giving a rise of voltage in all inductive parts of the 
system, and thereby compounding or “over-com- 
pounding the pressure at the rotaries. The same 
action obviously makes the alternating load upon 
the double-current generators affect to only a very 
slight extent, the strength of the fields, since, when 
the energy load is sonal the reactive demagnetising 
action of the wattless currents is large, while, when 
the amount of energy drawn is heavy, tending to 
demagnetise the fields, the wattless currents be- 
come leading, and tend to balance in part the field 
demagnetisation. The same. ensemble tends to 
render the substation voltage to a less extent de- 
pendent upon the direct-current load upon the 
double-current machines. The over-compounding 
of the generators builds up naturally the electromo- 
tive force impressed upon the alternating three- 
phase circuits, which, in turn, causes a greater lag 
or lesser lead in the wattless or magnetising cur- 
rents going out to the rotary converters, increasin 
the reactive drop in the line and transformers, an 
rendering the voltage delivery more nearly constant 
than that impressed. 

The line was opened for traffic last autumn. At 
first, nine electric cars were used, giving a half- 
hour service on the main line, the run of 30 miles 
being scheduled at 2} hours. Fach car made four 
round trips, aggregating 264 miles a day. In addi- 
tion, twelve cars carried the local traftic at Lewiston 
and Bath. The main line consists of a single track, 
laid with 60-lb. T-rails in 60-ft. lengths. For 
about 23 miles the track follows the side of the 
highway, and 7 miles is on a private right-of-way. 
The country through which the line passes is hilly, 
and the track follows the contour, the maximum 
grades being about 8 per cent. One 0000 feeder is 
carried the whole length of the line, constituting a 
distributing main or side feed. The feeders and 
the high-tension lines are bare copper wire. The 
section breaks are short-circuited through switches 
on the poles, thus tying all 500-volt copper 
together. The cars for winter service are single 
truck, with two Westinghouse 35 horse-power 
motors. For summer traffic, twenty double truck 
cars are in use, each fitted with two Westinghouse 
50 horse-power motors. 

The through fare on this road for the 30 miles is 
35 cents (1s. 54d.), the route being divided into 
seven sections, with a five cent. (24d.) fare for each 
section. The gross tariff returns for the winter 
months were from 350 dols. (70l.) to 700 dols. 
(1401.) a day, the cost of operation and interest on 
bonds: being 350 dols. (70l.) a day. During the 
summer months it is estimated that the daily 
comings will approximate 5000 dols. (10001.) a 
day. The railway company owns a pleasant park 
on Merry-Meeting Bay, which will draw large 
numbers of passengers. An agreement has been 
made with the Kennebec Steamboat line, running 
between Bath and Boston, for carrying through 
passengers, freight, and express matter, for which 
special railway cars will be provided. 

The whole of the electric ganienent was de- 
signed by the Westinghouse Electric and Manu- 
facturing Compasy, and constructed at their 
works at Pittsburg, Pa. This model plant de- 


monstrating the application of combined alter- 





nating and direct current to railroad work, has: 
led to several similar installations. 
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LARGE ATLANTIC CARGO STEAMERS.* 
By Mr. G. B. Hunter, Member. 


Since 1891, and more especially since 1894, there has 
n a great increase in the size of cargo steamers em- 
loyed in the Atlantic rg ig trades. This, I believe, 
bas been largely due to the foresight and enterprise, 
first, of Messrs. Harland and Wolff and the owners of 
the White Star Line, of Liverpool, and more recently 
of Mr. R. 8. Briggs and Mr. R. M. Hudson, of Sunder- 
Jand, Sir Christopher Furness, and Messrs. Elder, 
Dempster, and Co. There is practically no limit to the 
size of cargoes that can be obtained in America. 

It is remarkable that until 1895 there were no British 
cargo steamers of more than 6500 tons gross register, 
except the Bovic, 6583 tons gross register; and Cevic, 
8301 tons gross register, of the White Star Line, built by 
Messrs. Harland and Wolff in 1892 and 1893 ; the Samoa, 
6839 tons gross register, and Maroa, 6802 tons gross 
register, owned by Messrs. Crow, Rudolph, and Co., 
Liverpool, and built by Messrs. W. Doxford and Sons 
in 1892 and 1894, and always excepting the Great 
Eastern. 

Of merchant steamers (both for cargo and passengers) 






Fig. 





Particulars of Some of the Largest Cargo Steamers Built 
Each Year by Messrs. C. 8S. Swan and Hunter, Limited, 


| these the height from the keel to the pilot bridge will be 

about 60 ft. As an instance of a a height, plans 
have been submitted to us for building a steamer over 
90 ft. from the keel to the top of the steering house. 








The specifications should not be allowed to include any 
FA | items that will not earn 20 per cent. per annum on their 
= | cost, to cover insurance, depreciation, interest, and profit. 
& | The steel decks need not be sheathed with wood, neither 
dh | should wood seeathing be fitted - the doaite bortcen. I 
ma, over the question of cargo-discharging ap- 
"83 | lh gy beyond saying there is no need for a donkey 
1310 | boiler, and there should be not less than 12 to 15 steam 
1.73 | winches of the best description. It isa question for con- 
\5'5 | sideration whether there should be any masts and sai!s 
2599 | OF not. ‘ 
— As regards strength, experience has shown that with 
26 9 good work, Lloyd’s scantlings for large steamers, with 
3234 | some little additions, have proved sufficient for Atlantic 








* Single screw. 





t Twin screw. 


This would she. 


Wallsend. 
Tonnage. 
£ Name. Dimensions. erie 
Ss | 2 
Ps Gross. Nett. js 
ft. b.p. ft.in. ft. in. | 
1891 Chancellor* ..| 400 x 470 x 31 6 4,753 8147 | 831 
1892 Tokomaru* ..| 425 x 539 x 34 0 | 6,237 4071 
1894 Aotea* .. --| 480 x 49 0 x 3210 | 5,652 3702 
1895 Westmeath* ..| 450 x §6 0 x 84 6 | 6,850 4485 
1896 Milwaukee* ..| 470 x 560 x 34 10 | 7,817 4755 | 2555 | 
1897 Monarch* --| 470 x 560 x 3410 7,295 4770 
1898 Mount Royal* | 470 x 560 x 3410 | 7,044 | 4560 
1898 Ultoniat ..| 500 x 57 4 x 37 0 | 8,056 5211 
1899 Saint Andrewt | 470 x 56 0 x 34 10 6,900 4450 
1899 Iverniat (build-| 580 x 64 6 x 41 6 | 13,200 | 8500 
ing) | |(about) (about) 


4550 | weather. The largest a we have built have proved 
te! 


| | perfectly strong enough, after three or four years’ work. 


—__ | Further experience is required to prove whether the larger 
| steamships built on the present rules will stand ten years’ 
| heavy Atlantic work equally well. It is probable that 

weight, with cubic capacity for 20,000 tons of cargo pc 4 will. Those built by my firm are stronger in the 

‘at 40 ft. per ton, and 1000 tons of fuel. t 


er deck than Lloyd’s rules require, but in other 








ececraic 
Chane 
/ 
4 “a 4 
F si A / 
— op. 

. - 65-0 --2--en-----9) 
' 
























&S.“IDAHO” \\ 


BP, 460*50*43 _ 














6000 tons gross register and over, according to a return 
of Lloyd’s Registry, there were building in March, 1895, 
ten vessels, and in March, 1899, fifty-four. Among the 
largest cargo, or partly cargo, steamers now building are 
the Saxonia and Ivernia, of about 13,200 tons gross 
register, for the Cunard Company, by the Clydebank 
Shipbuilding Company and Messrs. C. S. Swan and 
Hunter, Limited, respectively. Of merchant steamers, 
10,000 tons gross register and over (cargo and passenger), 
there are now building in British \ ards eighteen vessels, 
including the Oceanic, about 17,000 tons; in German 
shipyards, nine ; and in French shipyards, two vessels. 
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require dimensions approximately as follow: Length | respects some of them are built simply to the rule scant- 
between perpendiculars, 500 ft.; breadth, 60 ft. ; depth | lings. Of course it is necessary to pay special attention 
moulded, 36 ft. to main deck; 44 ft. to shelterdeck. The | to the strengthening of deck and side openings, and to 


draught of water loaded would be about 27 ft. 6 in. 


drawing showin 


(See | any places such as the ends of bridge deck house and the 
longitudinal section of the ship.) I | corners of hatchways, where there is a sudden termina- 


have aimed at dealing with a pure cargo steamer, not | tion of a rigid superstructure, or concentration of stresses. 


weather, and able to run very economically. 


| suited only for one regular line of trading, safe in Atlantic 


The number of rivets, spacing, and size, also require 
special attention. The attachment provided by the latest 


The development of the Atlantic cargo steamship will | rules for the frame feet to the margin plates of the double 
be on —. lines, and not in the way of fantastic | bottom is sufficient and should be greatly ommend. a 
iscussed 


patent ships. 
lete decks, includin 


a shelter deck; with a partial |time would permit. 


ere should not be more than three com- | other questions of local strength might be d 


Structurally considered, the 


© illustrate the rapidity with which cargo steamers | fourth deck in forehold only. The shelter deck is prac- | materials and scantlings at present in use seem 
have been increased in size, anc’ also the increasing adop- | tically necessary for the American trade. 


ing Table from a paper read by Mr. E. W. De Rusett 
last month before the Institution of Civil Engineers. All 
the more recent steamers in this Table were built for the 
—~ trade. I have made a slight addition to the 
able. 
. Instead of singling out an existing steamer for de- 
ecription, I will discuss some leading features of what 
I consider a typical. American freight steamer of the 
present or early future, for carrying large cargoes 
across the Atlantic economically and safely, on a 
moderate draught. With docks, harbours, and mar- 
kets, as they are and will be, such a vessel may bp 
designed to carry not les; than 12,000 tons dead- 


"© Paper read before the Institution of Nava! Architects. 


| 





The space 
tion of twin screws, I may be ailowed to quote the follow- | covered by the shelter deck must necessarily be exempt 
;from measurement for tonnage dues, except when used | ballast. Fromsome of t 


sufficient. i 
Very few Atlantic cargo steamers have sufficient water 
fre Continental ports considerable 


for freight or cattle. It is reasonable and necessary that cea of outward cargo can usually still be shipped. 


it should be so treated, because it is not required for ; a 
heavy cargoes, and adds greatly to the surplus buoyancy | together with the McKinley tari 
and treebvard, and to the safety of the ship and crew ;| exports to the 
while the expense of paying tonnage dues on this space, | extent 
t in it, would be practically pro- | cargo, or scarcely any to be carried. 
ete shade deck there is no need | therefore, to make the outward passage 


when not carrying frei 
hibitive. With a cat 


iti ide free trade, 
rom British ports, our ree kan ae Aree wished 
United States that except to a ane 
by some special lines, there 1s no outwar 
i It is necessary, 
in ballast—that 


for the further addition of a long bridge house, either for | is to say, water ballast. The 500 ft. 12,000 tons dead- 


more space or for safety, and such further erections are | weight steamer should have not 


less than 4000 to 4500 


undesirable. Nothing more is advantageous above the | tons of water ballast, of which 1700 tons can be carried 


shelter deck in a cargo steamer, than houses for the|in the double bottom 


tons in two ‘‘deep 


accommodation of the officers, and for sheltering the | tanks,” one aft and oné forward, at about the quarter 
steering gear ; with steering house and chart house 8 ft. | length, midway between the engine and boiler space and 
above the deck and pilot bridge 15 ft. above it. With! the stem and stern, and 800 tons in “‘’tween deck tanks 
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tween the main or u , and first lower decks. The 
hee: are to be poulesnad $00 part, if not the whole, of the 
additional water ballast above that carried in the double 
bottom tanks, not only in order to raise-the centre of 
gravity of the ballast and soease the motion of the vessel 
when rolling, but also because the tween deck tanks, if 
rly designed, reduce broken stowage as compared 
with the ‘‘deep tanks,” and are more convenient far 
loading and discharging than the deep tanks. The 
should be fitted between transverse bulkheads the full 
breadth of the ’tween decks. The position of the deep 
tanks should not be immediately before or abaft the ma- 
chinery space. If pl immediately before the boiler- 
room, a deep tank will sometimes interfere with con- 
yenient bunkering arrangements; and in any case, with 
the weight of the engines and boilers and of the bunker 
coals for both the outward and homeward passage, neces- 
sarily concentrated in the middle of the ship; 2000 tons 
of additional weight as water ballast cannot be placed in 
the middle without causing some alteration of form and 
also causing undesirable strains on the shelter deck, and 

ssibly on the engines and shafting. On the other hand, 
ie peak tanks in the extreme ends of the ship are 
undesirable as promoting pitching, vibrations, and uneasy 
motions. A large addition might be made to the water 
ballast carried in the double bottom by carrying the 
inner bottom straight through to theskin plating at upper 
part of the bilges, and so utilising the very large limber 
spaces at each side now usually left empty ; and I am not 
aware of any sufficient reasons why the shaft tunnels 
should not be used for water ballast; as has been pro- 
posed by Mr. H. A. B. Cole. 

The questions of propelling machinery and speed are 
not at the present moment very difficult, with an excep- 
tion that may be referred to further on. Large steamers 
are more easy and economical to drive than small 
ones. hen they run in a regular line in turn with 
smaller steamers it is desirable for them to be fast enough 
to make up on the voyage for the longer time they take 
in port to load and discharge than the smaller steamers. 
In the Atlantic larger power is required than for Eastern 
trades. It is understood that one at least of the great 
lines trading to the East is carrying cargo at only 9 knots. 
With head winds, steamers of similar power to that in 
the Atlantic would be reduced sometimes to about 6 knots. 
The A., 11,700 tons deadweight, and B , 11,500 tons dead- 
weight, steam 11 knots average loaded, consuming 45 
tons per day of north country coals; the C., 10,700 tons 
deadweight, 12 knots, consuming 52 tons per day (those 
steamers have forced draught but not Serve tubes). The 
three-cylinder triple-expansion engines, with single- 
ended boilers working at 180 lb. to 2001b. pressure, and 
Howden’s system of forced or Brown’s system of induced 
draught, are economical and durable, and as satisfactory, 
on the whole, as any other design that has been tried. 
This statement must be made, subject to further ex- 
perience of the effect of forced or induced draught on the 
durability of the boilers. It is largely a question of care 
and intelligence in working the boilers, but so far with 
careful and skilful handling, there is no reason to believe 
that forced-draught boilers need be short-lived. 

The point of difficulty I have referred to is the ques- 
tion of shafting, and particularly of the propeller shafts. 
It is recorded in ‘‘ Lloyd’s List” that 173 steamships were 
disabled in 1898, mostly in the Atlantic, through fracture 
of shafting. It is stated that fifty-three similar accidents 
occurred in April, May, and June this year. This can only 
be regarded as highly unsatisfactory. The causes usually 
assigned for these accidents are—the practice of steaming 
outwards from Evrope to American ports in ballast— 
and generally with very insufficient ballast—the light- 
ness of steel ships ; and the reduction of their draught in 
ballast trim, due to their floors and their lower lines, for- 
ward and aft, having been made so much fuller than 
formerly. I do not consider those causes entirely suffi- 
cient to account for the remarkable increase in the num- 
ber of shafting casualties that has occurred during the 
last two years. They undoubtedly have much to do wit 
the trouble, but some of them have been in operation for 
many years. I think it may be taken as established that 
the diameters of shafting, and particularly of propeller 
shafts, as required by the rules of the Registry Associa- 
tions and the Board of Trade, have been, and are still, 
insufficient. The Committee of Lloyd’s Register have 
already increased their requirements for propeller shafts 
about 16 per cent., and it 1s believed that they have under 
consideration the question of a further increase. Greater 
attention is being paid to the protection of propeller 
shafts from corrosion and from sudden diminution of 
strength at the outer end of the brass liners. These im- 

rovements will tend to diminish shafting casualties, 

ut they will probably not be found sufficient to prevent 
them. It may be necessary to go back to the practice of 
having an outer bearing for the tail-end of the shafts. For 
reasons which I need not enter into, I do not go to the 
length of recommending this. Failing this, I should, in 
large single-screw vessels for Atlantic service, recommend 
increasing the strength of propeller shafts 100 per cent. 
above the present rules. No doubt exception will be 
taken to this recommendation. It is not made without 
due consideration. 

There is reason to believe that during the last three or 
four years not only has the practice of running steam- 
ships across the Atlantic in ballast increased, but the 
captains and engineers, having grown bolder and more 
accustomed to it, have been less careful to slow their 
machinery down to half speed in bad weather when the 
vessel is pitching and racing badly. With the old com- 
pound engines, governors were used, and were at least of 
some use, and in very bad weather the engines had to be 


pro 


slowed or the machinery would have been shaken to 
cmap With three-crank triple engines, governors are 
effective, and are now seldom used, and the main 


e838 





engines are not so severely tried by running through 
heavy seas as with two cranks. But the propellers and 
x spe shafts bear practically the same strains with 
triple engines as with compound. The shafting is smaller 
in diameter, as compared with the power of the machinery 
and the size of the ships, than under the old rules and 
formule for compound engines. But the bending strains 
on the tail-end shafts when the propellers are only partly 
immersed and the blade strikes the sea, are as great, if 
not greater, in new steamers, than they used to be in the 
old compound steamers. 

Consi ae. the enormous and incalculable strains 
brought on the propeller shafts, with the vessel pitching 
and the engines ‘*‘ racing,” there is no reason for surprise 
that propeller blades and shafting are frequently broken 
at sea. Unless it is made impossible to run the engines 
more than half revolutions when in “ racing” weather, it 
may be doubted whether an increase of even 100 per cent. 
above the present rules would be sufficient to prevent 
fractures. 

For large steamers carrying 10,000 or 12,000 tons of 
valuable cargo, the ship and cargo being valued at, per- 
haps, 300,000/., duplicate engines and screws should be 
——* In addition to the immense advantage of 
having an additional propeller in the event of one break- 
ing down, the ert ty of being able to use smaller 
screws when running in ballast is very considerable, and 
in a bad weather passage will often shorten the voyage. 
It may be taken that twin engines increase the first cost, 
and usually increase the space occupied, and in fine 
weather are less efficient by about 5 per cent. Yet these 
disadvantages, together with, in most cases, a slight 
increase in the cost of working, are more than outweighed 
by the increased safety from breakdown and disable- 
ment at sea. In ships of about 500 ft. long or more it 
may be said that twin engines are also necessary for hand- 
ling the steamers in confined spaces. 

It would be interesting to know the experience of other 
builders, but our own experience has been that the cost 
of building with the ordinary appliances is considerably 
greater per ton in very large ships than in smaller ships. 
The cost per ton diminishes as the ships increase in size 
up to 5500 or 6000 tons deadweight, but gradually increases 
from 6000 tons deadweight upwards. This increase is 
partly due to the larger ships being usually built on an 
improved and less simple specification, but is also largely 
due to the greater expense of handling the incre 
weight of frames, beams, and other parts of the vessels, 
and the increased height to which the weights have to be 
lifted while building. The expenses of shoring and san 
ing very heavy ships in shape are also considerab 
— even than in proportion to the increased sizs of 
the ships. 

The increased cost of handling the materials for big 
ships finally determined my firm to provide steam or 
electrical power, not only for hoisting the materials, but 
for transporting them and placing them in position. In 
considering the structural arrangements necessary for 
supporting overhead cranes, the advantages to be gained 
by protecting the workmen in our uncertain climate from 
the weather, appeared so great that we determined to 
provide not only lifting appliances, but a complete 
shelter over the shipbuilding berths for the larger class of 
steamers we were building. We now, therefore, have 
covered-in sheds 500 ft. long, with glass roofs and with 
closed-in sides from about 14 ft. above the ground up- 
wards, over two of our building slips. (See drawing 
showing section of the ship sheds ) In each of these, two 
electric travelling cranes are provided on rails running the 
full length, and with jibs revolving below the cranes, so 
that any part of the ships building can be reached. One 
of the shed roofs is also used to support an outside canti- 
lever crane commanding a space of 500 ft. in length by 
65 ft. in breadth, on which a third steamer can be built. 

It has been found that the work can be carried on 
much more quickly and economically under those sheds 
than under the old conditions. It has also n found, 


h | contrary to the prophecies that were uttered, that the 


ships under the sheds are more comfortable to work at 
than the ships built outside. The temperature under the 
sheds is higher in winter and lower in summer than out- 
side, and though they are open at the ends and at the 
bottom, there has been no complaint of draughts. It has 
been found that there is, together with a saving in the 
cost of staging and increased safety, a saving in the cost 
of shoring and fairing the vessels, as the columns support- 
ing the roofs are freely used as abutments for the shores, 
which are consequently much lighter and more handy to 
use than if required to reach from the ground. 

The one disadvantage (which was foreseen) is that 
although the roof ard most of the sides is of glass, there 
is aslight diminution of light, which has to be met by the 
increased use of electric lighting. 








INDIA AS A CENTRE FOR STEEL 
MANUFACTURE.* 
By Major ReainaLtp Henry Manon, R.A. (Cossipore). 

THE object aimed at in this paper is to place before 
members of the Iron and Steel Institute facts relating to 
the possibility of manufacturing at a profit iron and 
steel in India. 

If it can be shown that suitable material can be col- 
lected and worked into steel at a given centre in India at 
a price not exceeding similar manufacture in Europe or 
America, it must then be conceded that such steel starts 
in the markets of the East with an eevee equal to 
the freights charges on imported material. This advan- 
tage would never be less than 12s, a ton, and would rise 





* Paper read before the Iron and Steél Institute, Man- 
chester Meeting. 


at times to 183. There would, however, fall to be de- 
ducted from this the freight charges from the selected 
centre to other ports: this deduction could not under any 
at sme r mag hes ge ae cost of ~_ Suez 

anal passage (say, 4s. per ton), and some gain due to 
decreased lead, must ever be on the side of local pro- 
duce, even when distributed under the most unfavuur- 
able conditions. 3 

India alone, as a market, is capable of taking a very 
large quantity of manufactured steel, and its requirements 
are certain to increase for a number of years. In the 
year 1897-8 the imports of rolled iron (including plates) 
was 137,000 tons, a very large part of which would be 
accepted in mild steel. During the same period rolled 
steel, excluding rails, was 80,000 tons; rails and fish. 

lates amounted to 93,000 tonsmore. In addition to th 
50,000 tons of pig iron and iron pipes were imported, an 
43,000 tons of iron and steel ons. _ The sum total of 
these figures is 383,000 tons. chinery and rolling 
stock for railways was also imported to the value of about 
40 million rupees (about 24 million pounds). Of the 
entire quantity of iron and steel imported into India, 
one-third of the iron and one-half of the steel comes from 
countries other than the United Kingdom. _ 

The coal output of India has quadrupled during the last 
ten years, and now amounts to over 5,600,000 tons annu-’ 
ally. Theaverage cost price at the pits is Rs, 2 per ton 
(2s. 8d.). The greater part is good steam coal, and a coke 
can be made from it which is singularly free from sulphur 
(0.5 per cent.), and contains from 10 to 12 per cent. of 
mineral ash. It is hard, tough, and well suited for the 
blast-furnace. The best and largest coalfields, containing 
many thousands of millions of tons, are situated about 
150 miles from Calcutta, and are connected thereto by 
more than one line of railway. 

Tron ore exists in large quantities in several localities. 
Of these the three best known are: 

1, The Salem District of the Madras Presidency, 
situated about 113 miles from the sea at Porto Novo, 
where there is no harbour, and about 199 miles from the 
port and harbour of Madras. Thege deposits are in- 
exhaustible, and consist mainly of magnetite and hema- 
tite mixed with quartz. The ore is capable of being 
concentrated by hand-picking to a grade of from 55 to 
60 per cent. of iron, 10 to 15 per cent. of silica, and un- 
important amounts of — and phosphorus. The 
small ore and tailings can be concentrated magnetically 
to 66 per cent. of iron and 3 per cent. of silica. 

2. The Chanda District of the Central Provinces con- 
tains an inexhaustible supply of fine red hematite of 
60 per cent. grade, but unfortunately situated so far 
inland as to be heavily handicapped. , On the completion 
of certain railways at present projected, the rail distance 
between the ore and the east coast at Masulipatam will 
be about 360 miles. ‘ 

3. The Iron Ores of Bengal.—These are widely scattered, 
and do not, a3 in the previous cases, occur in enormous 
masses at a given locality. Their grade is from 40 to 50 
per cent. of iron, and in many cases the ores are phos- 
phoric. They lie, however, in proximity to the coal- 
fields, and form the source from which the present Bengal 
Iron Works draws its supply, turning out a pig iron of 
which the approximate composition is: 


Per Cent. 
Silica <a> ae 
Sulphur... 0.02 
Manganese Sai 2.69 
Phosphorus _... ‘ 1.98 


The limestones of India are not at present well ex- 
plored. It is probable that any large ironworks would 
draw its supply from the Burmese coast, where quantities 
exist of a purity of 97 per cent. of carbonate. . 

In India the Government minimum rail freight for 
goods is one-tenth of a pie per maund (80 Ib.) per mile, or 
2? pies per ton-mile, equivalent to a little under 3d. per ton- 
a . There is no doubt that for such traftic as would be 
necessary for the supply of a large work the minimum 
rate of carriage for ore and coal could be counted on. In 
the case of water carriage, the obtainable terms would 
probably be lesssatisfactory. The coasting trade is prac- 
tically the monopoly of.a tingle company, and their 
vessels are not adapted. to the rapid loading and unload- 
ing of such cargoes as ore and coal. If any scheme that 
may be adopted involves coastwise carriage for any of 
the material, the promoters will do well to provide their 
own shipping, specially designed for the trade. 

After due consideration, it would appear that the 
neighbourhood of Calcutta is the most favourable for the 
site of an iron and. steel works. We have here a port 
open at all times of the year to shipping; the centre of a 
great network of railways, spreading north, south, east, 
and west; the greatest trade centre in the t, and a 
labour market in which the natives have already been 
trained to the use of machinery, to ironfounding, and, in 
the case of one operant Ma steel-making, 


That Calcutta is 800 miles by sea and 200 miles by rail 
from the Salem ore, and 150 miles from the coal 
and ore, need not alter the opinion expressed. ost of 


the readers of this pr per are aware that conditions as un- 
favourable govern the manufacture of hematite iron both 
in England and in the North-Eastern States of America. 
Proximity to the sea is a factor of immense importance in 
any country, and proximity to a great centre of civiliga- 
tion appears to the writer a factor of almost paramount 
importance in the East. 

he conditions, then, which a; to offer the greatest 
prospects of success are the establishment of a steelworks 
on a large scale, capable of undertaking the whole or a 
large part of the requirements of India, both as to rails, 
sections, and plates, to be situated either on the Hooghly 
below Calcutta, or on the Mutlah River at or below 
Port Canning. This latter site has considerable advan- 





tages, which will be enhanced i, as is proposed, it be- 
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KEENE’S WATER-TUBE BOILER. 


comes the coal export dépét for Bengal, to draw the sup- 

lies of coal from mines owned by the steel company in 
Seen, and the supplies of ore in great part from the 
magnetite deposits of the Salem district of Madras, and 
to some extent form the argillaceous ores of Bengal, the 
supplies of limestone coming by sea from the Burmese 
coast ; all sea transport to be in vessels owned by the 
yon sad and designed for the trade. Labour-saving 
machinery, both for winning the minerals, transporting 
the same, and final manufacture, is essential. A very 
important item in such a scheme would be the export 
trade of coal to Madras, and even other ports in the 
south, It is unquestionable that the profit on such a 
trade would go far to reduce the cost of importing the 
Madras ore in the return vessels, Given these condi- 
tions, and given that the steel company absorbed the 
profits from the mining of the minerals to the final out- 
turn, and carried out the scheme with a sufficient 
capitaland with honest, unselfish supervision, there is 
no doubt that remunerative success awaits the enter- 


rise. 
4 It may be calculated that the cost of pig iron manu- 
factured would not exceed Rs. 40 (50s.) per ton, and the 
cost of finished rails and finished plates are estimated at 
approximately Rs. 67 and Rs. 85, girders and sections 
being priced intermediately. During the year 1898 the 
average cost of imported rails was Rs. 81 6a. per ton. 
The average selling price of angle and tee section steel 
was not less than Rs. 6 per cwt. 

A word may be said on the Jabour question. It is not 
pretended that the native of India, asa workman, can 
compare with a European. His strength is less, and in 
most cases his intelligence as a mechanic is inferior; but 
he has advantages which go far to compensate. He is 
industrious, sober, cheap, and not given to the vices of 
trades unionism. Labour-saving devices which make up 
for the want of strength and want of skill are desirable, 
and help to bring the native on a par with the European. 
It may be noted that all the operations required-in manu- 
facturing steel are already in successful operation in 
India. At the Barakar Iron Works the local ore is regu- 
larly made into pig, and for the past six years open- 
hearth steel has been regularly worked at the Govern- 
ment Ordnance Works in Calcutta, and more recently in 
the East Indian Railway Works at Jamalpore. Steel 
bars and sections of all kinds are rolled in an 18-in. mill 
in the Ordnance Works, and machinery and fittings of 
all kinds are made in increasing quantity at various 
establishments throughout India. 





German Pic Inon.—The production of pig iron in Ger- 
many in the first half of this year amounted to 4,000,424 
tons, as compared with 3,598,00:) tons in the corresponding 
period of 1898. The production in June was 663,415 tons, 
as compared with 595,245 tons in June, 1898. 





Rivers AND HARBOURS OF QUEENSLAND. — We have 
received from the Government printer at Brisbane an 
elaborate ' report on the rivers and harbours of Queens- 
land, prepared by Mr. Lindon W. Bates, who recom- 
mends extensive improvements and the application of a 
hydraulic dredging system. For Brisbane two hydrau- 
lic dredges aggregating 7750 indicated horse-power will 
- be required, as well asa powerful rock-excavating single- 
bucket dredge, while at other ports similar additions 
will be necessary. The recommendations of the report 


have not yet been approved by the Legislature. 



































































































































































































































WATER-TUBE BOILER. 

WE illustrate on this page a water-tube boiler, of 
which the design is due to Mr. P. J. Keene, superin- 
tendent of Messrs, Fraser and Chalmer’s Works, Chi- 
cago, Ill., U.S.A. As shown in our engravings, the 
boiler has four drums, one below, two above, and also 
a central drum, which is connected to the lower drums 
by wide water legs, and to the upper pair by bent 
tubes, asshown. The coils running transverse to the 
boiler, as shown in Figs. 1 and 2, serve to heat the 
feed water before it is passed into the boiler proper. 
A large grate area is provided, and the gases of com- 
bustion passing between the pipes connecting the upper 
drums to the lower into the centre of the boiler im- 
pinge upon the pipes leading from the central drum, 
and tend to soe a and dry the steam generated. 
The course of circulation is up the pipes leading from 
the lower drum to the upper pair, and thence through 
the lower tubes connecting these to the central drum, 
and, finally, back to the lower drum through the water 
legs. The outer sheathing is of steel plates protected 
by asbestos. Like other Refers of the Express type, 
the Keene boiler for a given steaming capacity is 
lighter in weight than the ordinary flue boilers, and 
having a large grate and heating surface, as compared 
with its water capacity, steam can be quickly raised. 





As in the boilers, of which it is a modification, no 
brickwork setting is necessary. The type we have 
chosen for illustration is intended for use on ship- 
board, but other arrangements specially suited to land 
service have also been designed. 





A Trxas Fioop.—The losses entailed by a recent flood 
in the Brazos Valley, are estimated at 2,000,000/. The 
land bordering on the Brazos is the most productive in 
the State, and large quantities of cotton, corn, sugar 
cane, and other crops are grown on it. The heaviest loss 
has been suffered by cotton planters, although the loss 
of corn has also been great. 


Tron ORE IN THE Unrtep States.—The production of 
iron ore in the United States last year was 19,278,369 tons, 
as compared with 17,518,046 tons in 1897, 16,005,449 tons 
in 1896, 15,957,614 tons in 1895, 11,879,679 tons in 1894, 
11,587,629 tons in 1893, 16,296,666 tons in 1892, 14,591,178 
tons in 1891, 16,036,043 tons in 1890, and 14,518,041 tons 
in 1889. In the production of 1898 Michigan fi red for 
7,346,846 tons, Minnesota for 5,963,509 tons, Alabama for 
2,401,748 tons, Pennsylvania for 773,082 tons, Tennessee 
for 593,227 tons, Virginia for 557,713 tons, Wisconsin for 
509,645 tons, Colorado for 318,480 tons, New Jersey for 
275,438 tons, New York for 179,951 tons, and Georgia 
and North Carolina for 160,083 tons, 
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MACHINERY OF H.MSS. “PROSERPINE” AND “PSYCHE.” 
CONSTRUCTED AT THE KEYHAM DOCKYARD. 
(For Description, see Page 216.) 
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NOTES FROM THE UNITED STATES. 


PHILADELPHIA, August 3. 
Tue American iron trade is quiet. A minimum of 
business is being transacted. Stocks are practically 
exhausted. Prices are hardening, despite the small 
demand. Enormous quantities of material are wanted, 
as shown by inquiries and by requests for prompt 
shipment on contracts. No. 1 foundry iron is quoted 
at 21.50 dols. ; grey forge at 18 dols. and 18.50 dols. ; 
billets, 36.50 dols. Steel billets are over-sold for 
months. Old bar mills of small capacity are bein 
re-equipped, and the same is true of a number of ol 
blast-furnaces whose existence has been long for- 
gotten, except in the records of the trade. Everything 
points to an enlarging demand —_—_ the next few 
months. Bridge, car, and ship building will lead. 
Plate mills are so far over-sold that large orders are 
being set aside. Structural material has reached 
50 ca. per ton maximum price. Steel rails are 
selling at 30 dols. There are anticipations of a re- 
action next winter in some quarters, but this 
is mere guess-work. The probabilities are all the 
other way. Railroad building is being hurried along, 
and material for cars and locomotives are in urgent 
request. Western demands for steel for implement 
factories keep prices at the top notch. Southern fur- 
naces are over-sold for months. A 20-million dollar 
iron and steel combination has been effected in Nor- 
thern Alabama. All material rules high, and the 
opening of the autumn demand will probably force 
another advance. More and urgent inquiries from 
European and Asiatic sources have served to intensify 
the anxiety of domestic buyers. Labour is scarce 
everywhere in the steel industry. Puddling is re- 
gaining its place in a measure, but the process is 
restricted by the difficulty of obtaining men. While 
the Midsummer dullness prevails there are many 
evidences of a tidal wave of demand that will upset 
hopes of a comfortable exit from this year’s business. 


PHILADELPHIA, August 10. 

There have been no developments this month as 
yet, and in the present temper of manufacturers of 
iron and steel there will be very little change. The 
expansion of furnace and mill capacity is engaging 
attention everywhere. Ore mines of small capacity 
are being opened in a half-dozen States to operate 
local furnaces, Large areas of ore land are being un- 
covered in the Lake Superior region, and a new field 
50 miles north of the Vermillion range has been 
opened in part. Ore experts say there are probably 
several large valuable hematite and magnetite ore de- 
posits in this region. Lake vessel capacity is taxed to 
the utmost to carry furnace supplies. Freights and 
incidental expenses, where no previous contracts exist, 
are moving upward. Pig-iron output is increasing, 
and every possible small furnace is being hastily pre- 
pared to add its quota. The finishing mills are having 
business crowded in on them, and more business is 
being booked for delivery next year. Bessemer 
pig is 21 dols. The plate- iron supply is in- 
creasing. Big bridge contracts calling for 15,000 
tons of material are offered this week. Others 
will soon follow if these go through. If England 
ean furnish open-hearth billets orders will go by cable. 
Locomotive builders are at present quietly placing 
large contracts for material. There is an increasing 
scarcity of labour in mills, mines, and at coke plants. 
Here and there a mill has been obliged to stop for 
want of material. Car-builders are once more receiv- 
ing inquiries for cars, freight, and passenger, and by 
autumn it is predicted car shops will be again filled 
up with orders. Prices for most iron and steel are 
tightening, and another advance is in sight. Steel 
rails are taking a rest at 30 dols.; 20,000 tons of old 
iron rails sold last week. The demand for tinplate 
roofing taxes mill capacity at this latest advance, and 
higher prices are probable. The uncertain factor is 
the volume of increased capacity that will be available 
ina few weeks. The momentum of. demand ssems to 
be “increasing from all quarters. The necessity for 
mine equipment constitutes an important factor in 
mining supply lines. 





NOTES FROM THE NORTH. 

Giascow, Wednesday. 

Glasgow Pia-Tron Market.—The market was exci 
on Thursday forenoon, and prives had a sharp recovery. 
Scotch warrants gained 1s. per ton at 68s. 4d., with 
buyers over. Other sorts also made advances in price. 
The turnover was about 25,000 tons. In the afternoo’ 
there was a recovery, and about 25,000 tons were dealt in 
at enhanced prices. The settlement prices were: Scotch 
iron, 68s, 14d. per ton ; Cleveland, 64s. 9d. ; Cumberland 
and Middlesbrough hematite iron, 72s. and 71s. respec- 
tively per ton. At the forenoon market on Friday 
some ,000 tons were sold. The tone of the 
market was steady, and finally prices were firm, 
the different sorts advancing from 54d. to 74d. per 
ton. Iron changed hands at 68s. 3d. to 68s. 74d. cash 
per ton, and up to 693. one month in the afternoon, and 
the settlement prices were: 68s. 14d,, 65s. 44d., 72s. 9d., 
and 71s. per ton. At the morning session on Monday 
some 20,000 tons of iron were seld. The tone was flat, 





notwithstanding excellent trade accounts that had just 
been received from the United States. Scotch drop 
4}d. per ton, and other sorts larger amounts. he 
market was excited and extremely flat in the after- 
noon, sellers persistently offering iron, and prices 
had a bad drop. Scotch and hematite iron both closed 
2s. 54d. per ton down, and Cleveland 2s, 3d. The turn- 
over was about 25,000 tons, and the settlement prices 
were: 66s. 14d., 633. 14d.. 70s. 34., and 70s. per ton. 
Between 30,000 and 40,000 tons were dealt in at the 
forenoon session of Tuesday’s pig-iron warrant market. 
The tone was a little better than was the case on Monday 
afternoon, there being less iron offering and some ‘‘ bear” 
covering. Scotch and Cleveland both rallied 2d. or 3d. 
per ton, but hematite iron declined $d. per ton. The 
market further improved in the afternoon, Scotch 
making 3d. per ton, and hematite iron 4d. per ton, 
and the sales were 20,000 tons. The settlement 
prices were: 66s. 6d., 63s. 43d., 703. 74d., and 70s. 
r ton. At the forenoon session of the pig-iron market 
,000 tons were dealt in. The tone was much firmer, 
owing to the better trade advices from the Midlands. 
There was a rally in Scotch and Cleveland, but hematite 
iron fell4d. per ton. About 20,000 tons were sold in the 
afternoon, and prices were easier, the drop asa from 
d. to5$d. per ton. The settlement prices were 66s. 3d., 
. 3d., 703. 3d., and 70s. per ton. The following 
are the quotations asked for No. 1 makers’ iron: 
Clyde, 80s. 6d. per ton; Gartsherrie and Calder, 
81s. ; pe — Roya Her a ae re 
going all shipped at OW ; engarnock (shi 
at Ardrossan), 80s.; Shotts (shipped at Leith), foe. 3 
Carron (shipped at Grangemouth), 84s. per ton. (In the 
present state of the market the prices must be regarded 
as nominal.) The returns of shipments of Scotch pig 
iron for last week are as follow : Canada, 200 tons; India, 
617 tons; Australia, 165 tons; Germany, 135 tons; 
Holland, 150 tons ; Spain and Portugal, 170 tons; China 
and Japan, 100 tons; smaller quantities to other countries, 
and 2847 tons coastwise. ast year’s shipments in 
the same week amounted to 4071 tons, and this year’s 
to 4832 tons. mol till last Saturday this year’s shipments 
of iron amounted to 159,555 tons, against 158,277 tons in 
the corresponding week, so that the difference is only be- 
tween 1200 and 1300 tons. The number of blast-furnaces 
in actual operation in Scotland is 82, as compared with 81 
at this time last year. There has been an unsettled feeling 
in the iron trade owing to the great irregularity in the 
warrant market. Neither home consumers nor shippers 
have been inclined to purchase pig iron, preferring to wait 
until the market assumes a more normal condition. It 
is some time since the market was so unsteady. A con- 
siderable quantity of pig iron has been sold by speculators 
who were alarmed at the dropping prices, but others, 
who have apparently more faith in the stability of the 
trade, have been buying. The stock of pig iron in Messrs. 
Connal and Co.’s warrant stores stood at 299,966 tons 
yesterday afternoon. 


Finished Iron and Stecl.—It is reported that Messrs. 
Colville and Co. have sold some 10,000 tons of steel for 
the United States, and the buyers are asking for other 
9000 tons. This is the best evidence that could be offered 
as to the state of trade in America. Shipowners have 
been been holding back their orders for new shipping, in the 
hope that the prices of plates, &c., would come down, but 
as the prospect is still remote, they have been constrained 
to face the cost. Then there is the fact the Admiralty are 
in the market for a troopship of 10,000 tons, and it is said 
that one shipyard on the Clyde is so well booked up that 
delivery of new work cannot be guaranteed under two 
years. The demand for fresh orders for steel ship-plates 
is practically ni/ at the moment, but as makers have 
abundance of work on hand they still adhere to the late 
prices. Both the malleable iron and steel trades keep 
exceedingly busy, even at the advanced prices. 


Sulphate of Ammonia.—The shipments of sulphate re- 
ported for last week amounted to 1599 tons, bringing up 
the total for the year to 82,935 tons, or an increase of 
about 2200 tons over the shipments for the corresponding 
period of last year. Fairly heavy transactions took place 
during the week, and the market shows signs of improve- 
ment. Prices mentioned are quoted as follow: F.o.b. at 
Leith, 12/. 2s. 6d. per ton to 12/. 3s, 9d.; Glasgow, 
127. 3s. 9d. per ton. 


Glasgow Copper Market.—Copper was not dealt in last 
Thursday forenoon, and the price was unchanged at 
76/. 10s. per ton cash, and 76/. 17s. 6d. three months. 
There was no material eyo No business was reported 
in the afternoon. On the following day the market was 
again a blank, but the — was marked down 2s. 6d. per 
ton in the forenoon. The settlement price in the after- 
noon was still 76s. 103. per ton. Nothing was done on 
Monday forenoon, but the quotations showed a drop of 
12s. 6d. per ton down. The afternoon was just such another, 


ted | no business being done, and the price eased off to 757. 15s. 


per ton cash buyers, and 76/. 2s. 6d. three months. Yester- 
day forenoon the market was still a blank, and in the after- 
noon it was quite idle, but the quotations were a turn 
harder at 75/. 17s. 6d. cash buyers, and 76/. 33. 9d. per 
ton three months. No transactions were reported to-day, 
but the price was advanced 2s. 6d. per ton in the fore- 
noon, andin the afternoon there was a relapse of 5s. 
per ton. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sheffield Limited Companies.—The directors of Vickers, 
Sons, and Maxim, Limited, have declared the following 
interim dividends : 24 per cent. (less income tax) on pre- 
ferred stock and preference shares, and 1s. per share (free 
of ineome tax) on the erdinary 1/. ehares.—The issue of 





500,000 new ordinary shares of 17. each in John Brown 
and Co., Limited, has been fully subscribed by the 
shareholders. The shares have been issued at 10s. pre- 
mium, and the money is required for the purchase of 
the Clydebank Shipbuilding and Engineering Company’s 
premises.—The annual meeting of the shareholders in _ 
Samuel Fox and Co. has been held, and a dividend at the 
rate of 12 per cent. was declared. 


Sheffield Dangerous Trades.—The Home Office has just 
published the fourth interim report of the Departmental 
Committee appointed to inquire into the report upon 
certain dangerous trades. It deals at considerable length 
with the manufacture and use of grindstones, and with 
the danger attending the cutting of files by hand. The 
dangers attending the use of grindstones are chiefly faulty 
making and redressing, but also inefficient storage, im- 
perfect handling, overspeeding, and careless using. The 
Jead poisoning is an even more serious matter. Between 
July, 1898, and June, 1899, thirty-six well-authenticated 
cases of lead poisoning amongst hand file-cutters, were 
reported to the factory inspector, but these are only a 
small proportion of the cases that actually occurred. In 
the opinion of the Committtee the liability to lead poi- 
soning may be very largely reduced by greater cleanli- 
ness and care on the part of the workers. 


Work Stopped by the Heat.—The great heat that has 
prevailed of late has seriously interfered with the pro- 
gress of work in the foundries, steel-melting furnaces, 
mills, and ordinary shops. The management have ad- 
mitted the plea of the men, and day after day operations 
have been suspended. The complaint is that the men 
do not work when they might, and at many places orders 
are very much in arrear. 


Iron and Steel.—The difficulty of obtaining supplies of 
iron and steel from Sweden, together with the high prices 
demanded for them, is causing much inconvenience to 
large consumers. Deliveries are being made at the slowest 
possible rate, and orders placed months ago are still un- 
executed. In the meantime prices are going up, and are 
now from 1/, to 1/. 10s. per ton more than they were 
six months ago. There are good reasons for assum- 
ing that the limit has not yet been reached. Char- 
coal is much dearer and supplies are limited. A letter 
received by a Sheffield firm on Tuesday states that in 
consequence of the severe drought in Sweden some of the 
iron works have had to stop their rolling mills, thus 
further limiting the output. Although very little 
Swedish material is coming to Sheffield, American 
and German manufacturers are taking it freely, and so 

uotations are maintained. At the present time some 

wedish makers are declining to quote for deliveries next 
year, preferring to wait to see what supplies of charcoal 
are likely to come to hand. There iy a well-sustained 
demand for crucible steel, and the makers of Bessemer 
and Siemens qualities are well employed. There is stilla 
great glut of work at the rolling mills, tilts, and forges ; 
and customers have to wait for weeks before they can 
get their material through. This is frequently causing 
very great inconvenience and delay in production, and in 
the execution of orders. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change here, the market was flat 
and next to no business was transacted. The reasons for 
such a state of affairs do not take much finding. In 
the first place, the usual annual holiday for the local 
race meeting has upset business, and, in addition, 
the very unsettled state of the warrant market has 
been largely responsible for disorganising matters. 
Another cause for the “ev geen state of affairs may 
be found in the fact that very many of the fre- 
quenters of ney are at present absent from this dis- 
trict, attending the autumnal meeting of the Iron and 
Steel Institute at Manchester. Yesterday’s quotations 
were almost nominai. No. 3 g.m.b. Cleveland pig 
iron was put at 64s. for prompt f.o.b. delivery, 
and it was reported that there were merchants 
prepared to sell at that figure. There was, however, very 
little iron in second hands, and makers would not listen 
to offers at sueh a price as the foregoing quotation. 
There were several producers who put the price of No. 3 
at 70s. The nominal price of Foundry 4 pig was 63s., 
and of grey forge 62s. There was quietness in Middles- 
brough warrants, they being at 63s. 3d. cash buyers through- 
out theday. East coast hematite pigiron was in fairly good 
demand, and the general quotation for early delivery of 
mixed numbers was 73s., but some firms were not prepared 
to sell at that price. Local hematite pig did not rise so 
rapidly as Cleveland pig, and it has not fallen so fast, 
the reason being that there was no iron available for 
speculators to dabble in. Middlesbrough hematite war- 
rants were idle. Spanish was steady. Rubio of 50 per 
cent. quality was at 17s. 6d. ex-ship Tees. To-day the 
market was again quite of the holiday kind. Prices for 
makers’ iron were unaltered. Middlesbrough warrants 
went to 63s. 74d., but eased away later, and closed flat at 
63s. 3d. cash buyers. 


Manufactured Iron and Steel.—It is many years since 
work has been so plentiful in the manufactured iron and 
steel trades. ‘Che demand for most descriptions 18 ex- 
cellent, and large orders might be placed if firms were in 
a position to execute them for early delivery. Pro- 
ducers, however, are too busy to be able to do so, and, in 
fact, in many cases contracts have had to be refused. 
Quotations nave a decided upward tendency, but they 
= a altered. Most of the establishments are 
this week. 
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Coal and Coke.—The coal market is, on the whole, very 
firm. Gas coal is pretty strong at about 10s. Bunker 
coal is firm at from 103. 6d. f.o.b., and the large ship- 
ments of coking coal have a favourable influence upon the 
market position of bunkers, Many collieries are wel 
sold ahead. Coke keeps strong. Average blast-furnace 
qualities are at 21s. 6d. delivered here, and for export 
coke is at about 25s. f.o.b. 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—Tke exports of coal from 
the four principal Welsh ports in July were: Foreign 
1,477,540 tons ; coastwise, 385,611 tons; total, 1,803,151 
tons; iron and steel, 7623 tons; coke, 8301 tons; and 
patent fuel, 92,682 tons. Of the coal shipped in July 
1,280,152 tons were exported from Cardiff, 290,339 tons 
from Newport, 203,650 tons from Swansea, and 29,010 
tons from Llanelly. The shipments of coal from the four 
yorts in the first seven months of this year were : Cardiff, 
9,791,430 tons ; Newport, 2,282,522 tons ; Swansea, 
1,415,979 tons; and Llanelly, 151,460 tons. The exports 
of iron and steel in the same period were: Cardiff, 
17,933 tons ; Newport, 14,338 tons ; Swansea, 4981 tons ; 
and Llanelly, nil. Of coke: Cardiff, 39,471 tons ; New- 

rt, 8732 tons; Swansea, 19,659 tons; and Llanelly, nii. 
Bf patent fuel: Cardiff, 260,371 tons; Newport, 60,945 
tons; Swansea, 310,796 tons; and Llanelly, ni. 


Bristol Tramways.—The directors of the Bristol Tram- 
ways and Carriage Company have decided to make an 
application at the next opportunity for the necessary 
powers to extend the company’s system of electric lines 
to Westbury, in accordance with a petition of the inha- 
bitants. 

Tramways at Devonport.—In addition to two tramway 
schemes which are about to be taken in hand at Devon- 
port, one by the Town Council, and one by a company, it 
1s proposed, subject to the approval of the council to seek 
powers next session for the construction of tramways from 
the junction of Exmouth and Albert-roads, to the junc- 
tion of Stoke-terrace with Tavistock-road ; from the 
north gate of Keyham Factory to Milehouse, vid Ford 
Valley and Swilley; and from Milehouse to Dock-lane 
end, 

The Usk.—A proposal to obliterate Powder-house Point, 
in the Usk, has been discussed by the Newport Harbour 
Board. It was first mentioned in the harbour works com- 
mittee’s report, in which it was stated that after a visit 
that body came to the conclusion that the best method to 
remove the point would be to strengthen and lengthen 
the foreshore on the opposite side of the channel in order 
to divert the current. Mr. Alderman Mordey pointed 
out that some hundreds of thousands of tons of stone 
would be required. Mr. Vernon Harcourt, the expert 
whose opinion had been sought, had definitely stated that 
the scheme would be futile. Nevertheless, the Commis- 
sioners were prepared to try it. Plans would, therefore, 
be prepared. Later it was 5 ne that already some 
55,000 tons of mud and silt had been removed by dredging 
off the point. 

Admiralty Ins; 
Admiralty, h 


ction at Devonport.—The Lords of the 
ed by Mr. Goschen, First Lord, visited 
Devonport on Thursday for the purpose of making their 
annual inspection of the port. Their lordships inspected 
the ships which have just returned from the manceuyres, 
end subsequently landed at the dockyard, where they 
were received by Admiral Sir H. Fairfax. Their lord- 
ships then proceeded to make a tour of the establishment, 
visiting the new first-class line-of-battle ships Implacable 
and Bulwark (now in course of construction), the Key- 
ham factory, and the extension works. 


The “ Paris” at Milford.—Negotiations have for some 
time been carried on between the salvors and under- 
writers of the stranded American liner Paris, and Lloyd’s 
agents for the underwriters at Milford Haven to secure 
the use of the dry dock belonging to the Milford Haven 
Docks Company for the purpose of repairing the vessel. 
The ship will, in all probability, go into dock at the 
next spring tide about the 19th or 20th inst. The work of 

utting her into dock has been entrusted to the Mount 

tuart Dry Dock Company, Cardiff; and they have 
already commissioned Mr. P. Hancock, shipwright- 
master of Milford, to proceed with the necessary pre- 
liminary arrangements. 


Cardiff.—The steam coal trade has presented a better 
tone, and prices have shown a slightly upward tendency, 
although there has been little quotable change. The best 
steam coal has made 12s. 9d. to 13s. 3d. per ton, while 
secondary qualities have brought 11s. 6d. to 12s. per ton. 
The house coal trade has ruled quiet; No. 3 Rhondda 
large has made 12s. 9d. to 13s. 3d. per ton. Foundry 
coke has been quoted at 26s. 6d. to 27s. 6d. per ton, while 
furnace ditto has made 233. 6d. to 24s. per ton. Iron 
ore has continued firm; the best rubio has made 15s. 3d. 
to 15s. 6d. per ton. 








Canapian Brinck-Buitpinc.—The Dominion Bridge 
ompany is extending its works at Lower Lachine. 





Messrs. Maupsey. Sons, AND Fretp, Limitep.—The 
Lordon and South-Western Railway Company has 
——— the ground upon which the famous works of this 
old-established firm, stand at Lambeth-road, and new 
works are to be erected at Ipswich, which, it is hoped, 
will be ready for the installation of machinery in about 
81x months’ time. The present is an opportune time for 


the removal, so far as the work undertaken by the firm is 
concerned, for the large work, including the propelling 
machinery i 
completion, 


for two British battleships, is approaching 


]| cember 21 next. 





MISCELLANEA. 


AN exhibition for the gas and allied trades is to be 
opened at the Royal Aquarium, Westminster, on De- 
ull particulars can be obtained on 
application to the managing director at the Aquarium. 


Mr. J. A. Brashear, the famous glass worker, has 
undertaken to construct a object lens 32 in. in diameter, 
for the new telescope which is to be erected at Allegheny 
Observatory. 

The output of the Mountain Iron Mine on Lake 
Superior, of the Oliver Iron ngpeang © has recently 
varied from 8000 to 11,000 tons per day, though the 
number of men employed, all classes included, has never 
exceeded 250. Another mine in the same district pro- 
mises to ship about 1,000,000 tons this season. 


Mr. Frederick T. Jane has executed a series of draw- 
ings of British warships, and these have been reproduced 
in chromo-lithography by Mr. Ritchie Leask, of 95, 
Minories, as pictoral postcards. At this time, when 
the Navy is the subject of so much popular interest, such 
cards will be appreciated. 


There is much jubilation in certain quarters in India 
over the failure of the Mark 1V. bullet at the recent 
Bisley meeting. Writers there assert that Woolwich 
makes a point of always objecting to any device which 
originates in India, and was thus led to reject the Dum 
Dum bullet, and substitute an inferior missile of their 
own concoction. 


The traffic receipts for the week ending August 6 on 
thirty-three of the principal lines of the United King- 
dom, amounted to 2,265,6997., which was earned on 
19,548 miles. For the corresponding week in 1898 the 
receipts of the same lines amounted ‘to 1,983,039/., with 
19,2533 miles open. There was thus an increase of 
252,660/. in the receipts, and an increase of 294? in the 
mileage. 

A blowing engine at the South Moor Collieries, 
Chester-le-Streat, pote given trouble from the noise 
made by its valves, which were of the ordinary flap type, 
with a cushioning device, it was decided to substitute 
for these ball valves, the balls being of hard rubber. 
The experiment has, it is stated, proved very successful, 
the noise being reduced, and repairs greatly facilitated. 
The particular arrangement used has, accordingly, been 
— by Messrs. Fairley and Gauthorn, officials of the 
colliery. 


The Council of the Institution of Electrical Engineers 
has appointed a committee to inquire into the reasons, if 
sheoete any, which prevent the Institution rules for wiring 
being accepted by everyone as the standard. The com- 
mittee feel that it is very probable that most of the autho- 
rities who are using other rules might be induced to accept 
those of the Institution if these latter were modified in 
some particulars, As a first step, therefore, towards the 
standardising of rules, the committee are anxious to 
receive any reasonable suggestions that may be offered 
with the we Sa object. 


From the annual report of Mr. Lyster, engineer to the 
Mersey Docks and Harbour Board, it seems that the 
sand-pump dredgers G. B. Crow and Brancker have in 
the last year removed 2,190,000 tons of sand from 
the bar, 2,519,750 tons from the Queen’s Channel, and 
1,615,256 tons from Crosby Channel, making 6,325,000 
tons in all. Since these operations began in September, 
1890, 22,768,240 tons of sand have m removed from 
the bar and 19,508,870 from the shoals in the above 
channels. The latest soundings over the whole dredged 
area show only two spots of 27 ft., and a few of 28 ft., 
while there is a line through the centre with no soundings 
of less depth than 29 ft. at low water of spring tides. 


A neatly designed and very compact testing battery 
has recently been supplied to the Liverpool Corporation 
Tramways by Messrs. Niblett and Sutherland, of 61, 
Chandos-street, Strand. This battery gives a potential 
difference of 500 volts, and will fully incandesce five 
100-volt lamps for a considerable time, rin it weighs 
but 500 lb. complete. For convenience of recharging, the 
battery is divided into two sections, which can be coupled 
at will either in parallel or series. In constructing the 
battery nosoldered or burnt connections are used between 
cell and cell, and solid diaphragms are used as separators, 
thus preventing internal short circuits. A smaller size of 
battery, giving 100 volts and weighing but 14 Ib., is also 
supplied by the firm. 


Some interesting results were obtained with wireless 
telegraphy on Wednesday last at Dover. One of Signor 
Marconi’s installations was set up for experimental pur- 
poses between Dover and the South Foreland lighthouse 
and the East Goodwin gy The —- was set 
up at the town-hall buildings, and the ordinary flagstaff 
of the building was utilised. The town-hall, which is 
surrounded by buildings, is in the centre of the town, 
Intervening between the place where the instrument was 
fixed and the South Foreland are the high cliffs upon 
which stands Dover Castle. Messages had therefore to pass 
through, or over, cliffs from 300 ft. to 410 ft. above sea 
level for about four miles. The same conditions applied 
to the east Goodwin lightship, except that in this case 
the message had to travel twelve miles across the sea. It 
was in order to make these tests that the experiments 
took place. The results were completely successful. 
Messages were transmitted and received with the test 
ease and without a hitch. Four lightshipmen, who have 
qualified as first-class operators, assisted at the experi- 
ments, 


At the half-yearly meeting of the Midland Railway 
at Derby last Friday, the chairman referred to the 
American locomotives now at work on the line. As 








to the first ten, he stated that Mr. Johnson, the loco- 
motive superintendent, told him that although they 
were not by any means up to the finish of those le at 
Derby, or in fact by any English firm, they were doing 
their work satisfactorily. It was the practice whenever 
locomotives were delivered to the Midland Company 
by. any firm to run them 1000 miles and-then-take them 
into the shops and thorougbly overhaul them. Any 
defects in the building that had to be remedied were 
charged to the makers. The same rule would be 
exetcised with regard to these American engines, and 
when they had completed their 1000 miles Mr. Johnson 
would be able to form a much more reliable opinion as to 
their capabilities than at present. Some of the daily 
papers, we observe, have interpreted the chairman’s re- 
marks as meaning that the American engines were not so 
‘“* good” as English-built ones, but the actual statement, 
it will be seen, was that they were less highly finished, 
which, of course, need not necessarily affect their effi- 
ciency. Mr. Johnson’s final report will, however, be 
awaited with interest. 





Books RecrtveD: Errata.—In the list on page 167 
of our last issue there were some printers’ errors among 
the names. Alfred Wauklyn should be Alfred Wanklyn ; 
William J. Fennard should be William J. Tennant ; 
Dewsbara and Ward should be Dawbarn and Ward; 
Charles D. Walcot should be Charles D. Walcott ; E. 
Wyndham Taru sLould be E. Wyndham Tarn. 


OsrtTuaRy.—We learn with + that Baron Bunsen, 
F.R.S., the famous chemist, of Heidelberg, died on Wednes- 
day last, in his eighty-eighth year. Bornin 1811, Bunsen 
graduated at Gottingen as Ph. D., in 1831, and five years 
later took the chair of chemistry at the Cassel Polytech- 
nic, passing later to Marburg, and finally, in 1852, to 
Heidelberg, where he occupied the chair of experimental 
chemistry till his resignation in 1889. Bunsen’s contribu- 
tions to laboratory practice were considerable, and in- 
cluded the Bunsen burnerand the Bunsen battery. In pure 
chemistry he accomplished most important work, parti- 
cularly on some organic compounds of arsenic, the investi- 
gation of blast-furnace gases, and researches on the 
chemical action of light. Still, more than these, how- 
ever, was the discovery of spectrum analysis, in which he 
was associated with Kirchhoff. 


CataLocuEs.—The Edison and Swan United Electric 
sie Company, Limited, have sent us a copy of a pam- 
phlet describing their new adjustable bak fitting for 
pendant. incandescent lamps.—Mr. 8. Schreiber, of 
8, Victoria-avenue, Bisho te-street, Within, E.C, 
has issued a list of the rawhide pinions supplied by the 
Chicago Rawhide Manufacturing Company, for whom he 
is the European representative.—Messrs, J. Hopkinson 
and Co., Limited, of Huddersfield, have issued an illus- 
trated pamphlet calling attention to the special features 
of their “‘ absolute” water gauge, and showing that whilst 
the automatic valves come into action when a glass 
bursts, they will not do so under any other conditions, 
such as blowing through, and the like. It is further 
pointed out that it is impossible with this gauge for 
a to be trapped in the glass, thus showing a false 
evel, 








THE WHITWORTH SCHOLARSHIPS.—The Department of 
Science and Art announce that the following gentlemen 
have been successful in this year’s competition for the 
Whitworth Scholarships : 




















| 
Value of 
Scholarshi; 
Name, Age. |\Occupation.| Address. and Exhibi- 
tions 
Awarded. 
1. Quennel]l, 
Alec. W. ..| 21 |Engineer ../London ss 
2, Topham,Han-| 22 pe .- Great Horton,| | 1257. a year 
son Bradford each, ten 
8. Shearer, Wil-| 21 (Engineering Lang side, able for 
liam V. student Glasgow three years. 
4. Wall, George} 25 Student +» Oldham we 





Tue Late Mr. L. Erstein.—We t to learn of the 
death of Mr. L. Epstein, who is well known amongst 
electrical engineers as an inventor of an improved’ Planté 
storage accumulator. Mr. Epstein had been in indifferent 
health for some time, but no serious cousequences were 
anticipated. His death at Broadstairs on Friday, the 
4th inst., indeed, was sudden, as he was sitting at the 
table at the time, and had been engaged in experiments 
up till the end. At the coroner’s inquest, subsequently 
held, the cause of death was certified to be fatty degenera- 
tion of the heart. Mr, Epstein wasan Austrian by birth, 
and received his technical education in that country and 
in Germany. He was for several years director of one of 
Messrs. Siemens and Halske’s branch works—that de- 
voted to electrical accumulators. Here he evolved his 
battery, and, patenting it, he came to London to establish 
its claims for commercial use. The Epstein Electrical 
Accumulator Company, Limited, was formed, and he 
was managing director of it. He also devoted much 
attention to the design of motor vehicles, his arrangement 
having not only accumulators, but the engines for charg- 
ing them, and this patent he subsequently sold to the 
British Motor Company. He was elected an associate 
member of the Institute of Electrical Engineers in 1892, 
and to full membership in 1897. In November of the 
Jatter year he contributed a paper on ‘‘ Accumula‘or 
Traction on Rails and Ordinary Roads.” 
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THE ATBARA BRIDGE. 

On April 20 last Sir Alfred Hickman, in the 
House of Commons, asked the Under-Secretary of 
State for Foreign Affairs for information as to the 
circumstances under which the contract for the 
Atbara Bridge was given to an American firm. No 
reply to the various questions was possible at the 
time, but they now appear in the form of a Go- 
vernment paper of unusual interest, and although 
the complete story was told by us some time since 
(see ENGINEERING, vol. lxvii., pages 727, 769, and 
836), we return to the subject now that the official 
narrative is made public. The control of the Atbara 
bridgework was in the hands of Lieut.-Colonel 
Gordon at Cairo, his agent in England being Colonel 
Western. As everyone knows, the Sirdar had, with 
characteristic energy, pushed forward a railway into 
the desert on the bank of the Nile, its imme- 
mediate purpose being to aid in the great cam- 

ign, and its ultimate object, a terminus at 
tlm The Atbara River interposed a serious 
obstacle, and the line could not be completed 
without a bridge, the erection of which was of 
extreme urgency. So urgent indeed was Lord 
Kitchener’s requirement that he requisitioned for 
stock material that would serve the purpose forth- 
with. Of course, this was not forthcoming, and plans 
and specifications were immediately prepared. This 
was in October of last year, and on December 29 
following, tenders for the work were received in 
Cairo. Seven offers were sent in, five from English, 
and two from American, firms; the prices per 
ton of the latter were 111. 17s. 6d. per ton, and 
131. 11s. 6d. per ton ; the English offers ranged from 
16/. 12s. to 131. 10s. per ton, in all cases, both English 
and American, with delivery at Liverpool. The time 
required varied from fourteen weeks to nine months. 
A mistake, however, had been made in the design 
of the bridge, which involved the necessity of 
heavy false works in the bed of the river—a con- 
dition which could not be accepted. Fresh tenders 
were, therefore, asked for, from the same firms, 
who were furnished with a very rough specification, 
the two necessary conditions being quickness of 
delivery, and erection by launching without any 
false works; — was altogether a secondary con- 
sideration. The specification was as follows : 

‘* Provide for a train of two engines (as per dia- 
gram)* followed by train of 1 ton per foot run. 

** Wind 30 lb., on a train 11 ft. high above the 
rails, plus the girder surface. 

‘* Limiting stresses, 9 tons per square inch on net 
sections, calculating the working load as follows : 

‘* Dead load plus live load by 1.5. 

‘* Provided that the dead load assumed shall 
never be less than half the live load. 

‘*The bridge is to be a through bridge 14 ft. 
clear width, and 15 ft. 6in. headway, of seven 
spans of 150 ft. clear, carried on cylinders 10 ft. in 
diameter, the girders to be launched, but the con- 
tinuity is not to be permanent. Launching strains 
not to exceed 9 tons.” 

_ From the foregoing it is evident that manufac- 


jd turers were left an entirely free hand as to design, 


subject, of course, to the approval by Colonel 
Gordon or his colleague, Colonel Western. From 
the commencement of the negotiations it appeared 


209| quite hopeless to expect anything like an early 


delivery from the English manufacturers, a delay 
of, at first, one year before completion in England, 
and afterwards of two years, being the conclusion 
unavoidably forced on the authorities. Nor were 


216 | the two offers coming from America satisfactory as 


to early delivery. . Colonel Gordon accordingly 
caused further inquiries to be made in America, 
and in consequence obtained an offer from Pencoyd 





* See ENGINEERING, vol. Ixvii., page 770, Fig. 5. 





(the first appearance of that com in the matter), 
guaranteeing delivery of a standard-type bridge in 
six weeks. This offer was shortly after modified 
in accordance with the specification quoted above, 
and on January 25 last the revised results were in 
the hands of Colonel Western; they were as 
follow : 

Pheenix Com declined for early delivery. 

Horseley, decting! for early pean a 

Handyside, declined for early delivery. 

Patent Shaft and Axle Company, 15. 15s. 

English port, first s in two months ; 
one every three w 

Sanders, Penns; spon haga 15s. per ton United States 

port; time, mont 

Union Bridge Company, 13/. per ton United States 

port; time, 65 days. 

Roberts, Pencoyd, 31,000 dols., United States port ; 

time, 42 days. 

Certainly Colonel Gordon spared no pains in 
giving every facility to English manufacturers, but 
competition was entirely out of the question. 
Colonel Gordon states in his report that one of the 
directors of the Patent Shaft and Axle Company, 
which had done all that was possible to secure the 
contract, called on him in Cairo, and asked what 
the result had been. ‘*‘ When I told him that we 
had placed the order with Pencoyd for complete 
delivery in six weeks, he told me that they could 
not possibly compete against such quick delivery, 
and that he doubted whether any firm in the 
United Kingdom could make as good an offer as 
they made (the Patent Shaft and Axle Company), 
as they were, he believed, the only firm in the 
United Kingdom that rolled their own material, 
all the bridge makers having to depend for their 
rolling on outside firms, who might or might not 
be able to give preference to this work.” 

We have already given in full detail the story 
of the rapid construction of the Atbara Bridge in 
the shops of the Pencoyd Company ; the last ship- 
ment was made on March 15, well within the time 
guaranteed by the makers. 

The statements of Colonel Gordon effectually dis- 
pose of the absurd stories of favoritism to Ameri- 
can makers, which have been circulated to excuse 
the deficiencies of our own manufacturers, while 
the equally absurd statement that while English 
makers were bound down to follow a_ prescribed 
design, Penroyd was given a free hand, is also 
effectually contradicted. On the other hand, the 
opinion expressed by the director of the Shaft and 
Axle Company quoted above, must, we suppose, be 
accepted as correct. 

e have seen that the question of the price paid 
for the Atbara Bridge was of very small importance, 
but it is of interest to compare the offers made by 
the Patent Shaft Company and Pencoyd. The price 
of the former was 15]. 15s. per ton delivered in an 
English port ; the latter was a lump sum of 32,000 
dols., or, say, 64001. delivered at New York. The 
weight of the Pencoyd Bridge, including erection 
plant, was 1,507,000 Ib., or, say, 670 tons, makin 
the — per ton 9/. 1ls. To this has to be add 
freight to Liverpool, 11. 2s. 6d., bringing the cost 
ton to 101. 13s. 6d. On this point Colonel 

ordon says: ‘‘ The price quoted by the nearest 
English firm was 10,400). I may mention that this 
was calculated on the weight of the English bridge 
being the same as the American, but I now gather 
that it would have been about 200 tons more, and 
at 161. 15s. per ton would mean an increase of 
31501.” It has been urged that the Pencoyd Com- 
pany took the contract at a loss, but this is not so, 
and we notice that, even with the present great infla- 
tion of prices, they have secured a 10,000-ton con- 
tract for Japan at 15/. per ton. 

It will be observed that the contract for the 
Atbara Bridge referred only to the superstructure, 
which rests on cylinders sunk under another con- 
tract. With To to this, Colonel Gordon’s 
report contains the following suggestive paragraph : 
ot wonllee that comment has not eng aie’ oe 
the fact that the more expensive portion of the 
bridge was contracted for by an Italian firm, the 
answer to this being that there is only this single 
firm in Egypt possessing the uired plant for 
sinking cylinders, &c.; and until a British firm sets 
up a plant in this country I conclude that all 
bridges whose substructures are built as those of 
the Atbara and others will continue to be con- 
tracted for by this firm.” 

We hope that British contractors will take 
note of this paragraph. There is a large and 


rton in 
e others, 





* At this rate of completion the bridge would have 
been delivered on July 29 last. 
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increasing field for enterprise in Egypt and 
the Soudan which will be rapidly filled by 
foreign competitors unless we step in in time and 
occupy the ground which circumstance and right 
of conquest have made our own. The whole story 
of the Atbara Bridge, that relating to the founda- 
tions as well as to the superstructure, is full of 
interest, and contains a moral which lies upon 
the surface. The manufacturers of this country 
must either adopt new methods to cheapen pro- 
duction and increase the rapidity of output, or 
they must be content to see orders given wholesale 
to foreign contractors, with whom they cannot hope 
tocompete. The feeble cry of favoritism, inferior 
material, inferior workmanship, and so forth, has 
been heard toolong. Let us recognise frankly the 
danger that besets us, and acknowledge the fact that 
in certain branches of industry we are commer- 
cially behind our most active competitors. When 
we get as far as that, the rest will not be dif- 
ficult, for Englishmen, whether in the struggles 
of peace or of war are hard to beat, and the old 
spirit is not dead within us. 








THE PROPOSED NATIONAL PHYSICAL 
LABORATORY. 

Farr progress has been made with the prelimi- 
nary work contingent to the establishment of the 

roposed National Physical Laboratory, and it is 
eal that Professor Glazebrook, who has been 
appointed director of the establishment, will be 
able to take up the duties of the office on January 1 
next. Our readers will recollect that the decision 
to found this institution was only arrived at after 
an exhaustive inquiry conducted by a committee 
appointed by the Treasury. The chairman of this 
committee was Lord Rayleigh, whilst amongst 
other members were Sir Andrew Noble, Sir John 
Wolfe Barry, and Mr. Alexander Siemens, so that 
the engineering industries were strongly repre- 
sented. The evidence taken by the committee 
showed that there was a decided need for an estab- 
lishment in which not only instruments could be 
authoritatively standardised, but where also original 
researches should be conducted, having special refe- 
rence to the industrial requirements of the country. 

So far as the creation, preservation, and copying 
of standards is concerned, this work is only a legiti- 
mate extension of that for which the warden of the 
standards has been responsible for centuries. This 
field of work has from time to time been extended, 
and as recently as 1889 the Board of Trade was 
authorised to test and certify electrical instruments. 
The department has, however, but few facilities to 
carry out the researches necessary in constructing 
new standards of the different units, whether new 
or old, and it is therefore proposed that such inves- 
tigations shall in the future be done at the projected 
National Laboratory. Moreover, as concerns mea- 
surements of a simpler character, the progress of 
mechanics’ industries, has created requirements 
which, under its existing organisation, the Board 
of Trade Department of the Standards has been 
unable to meet. It is true that this new demand 
has been largely satisfied by private enterprise, 
Sir Joseph Whitworth in particular having done 
noble pioneer work in this country, whilst his ex- 
ample has been followed, with improvements sug- 
gested by experience, by firms such as that of Pratt 
and Whitney, of Hartford, or Brown and Sharpe, of 
Providence. These commercial standards are now 
extremely perfect, but in gen2ral a shop only pos- 
sesses standard gauges for a limited number of di- 
mensions, and where work of odd dimensions is to 
be produced at shops many miles apart, and be in- 
terchangeable, there has sometimes been difficulty. 
Thus the evidence given before the committee of 
inquiry showed that the same piece of work was 
measured at Elswick and at Woolwich, and that 
these measurements did not agree within the limits 
of accuracy essential, and we believe that trouble 
of quite similar character has also arisen between 
the Indian and home arsenals. Ia each instance 
each establishment maintained the accuracy of its 
own measurements, and there was no public institu- 
tion to which the matter could be referred for an 
authorative settlement. It is suggested, that once 
the National Physical Laboratory is established, 
such disputes should be referred here, and it would 
thus be decided which establishment possessed the 
inaccurate micrometer. Certainly this proposed 


laboratory ought to possess an accurate comparator, 


The laboratory may, perhaps, in the end issue 
standard leading screws, or, at any rate, be pre- 
pared to tabulate the errors of any such screw sub- 
mitted to them. Only a few months back we 
were applied to by an important firm of instrument 
makers for information as to where such screws 
could be obtained. Very few establishments possess 
really good screws, and the demand is probably 
scarcely sufficient to justify their production on a 
commercial basis. As matters stand very similar 
work is already done at Kew, sextants and the 
like being examined there, and certificates issued 
showing the errors of division at different parts of 
the scale. On the whole, however, the accuracy of 
circular dividing engines is substantially greater 
than that of leading screws, astronomical require- 
ments having led to the construction of extremely 
accurate machines, both in Europe and the States, 
the residual errors in Warner and Swasey’s new 
machine being only a small fraction of a second of 
arc. At the outset, however, it seems probable that 
electrical engineering will benefit most immediately 
by the projected institution. The electrical engi- 
gineers who gave evidence before the committee of 
inquiry testified most emphatically to the advan- 
tages which the Reichsanstalt has conferred on 
Germany, and stated that they had not infrequently, 
in the lack of a similar establishment at home, to 
seek assistance there themselves. 

There is of course some slight danger lest the 
proposed institution should take up lines of investi- 
gation having no immediate bearing on the indus- 
trial requirements of the day, thus adding one more 
to the establishments, not too numerous we admit, 
where scientific research is pursued for its own 
sake. That such work often ultimately yields 
an extremely rich material return, in addi- 
tion to its value as forming the best road to 
mental culture, no one will question, but the 
need of the moment is the foundation of a labora- 
tory in the which science is regarded entirely from 
the utilitarian standpoint. This is possibly a some- 
what sordid point of view, but is one intimately 
connected with our capacity as a nation to earn our 
bread and butter. High thinking and low living 
forming an antithesis, which slips easily from the 
tongue, are too commonly associated ; but expe- 
rience seems to show that even in literature 
and art little progress is made until a nation 
attains a comparatively high standard of general 
commercial prosperity. Hence, even in the 
interests of the higher culture, it is important 
that the works of the proposed laboratory shall 
be controlled in the right direction. Certainly 
the precautions taken to this end would seem 
ample. Thus, whilst pure science is quite properly 
and adequately represented in that the Institution 
is to be under the control of the president and 
council of the Royal Society, who appoint 24 out 
of the 36 members of the governing body, tech- 
nical interests are provided for by the fact that 
the remaining twelve members are nominated by 
leading engineering institutions, the Iron and 
Steel Institute, the Institution of Naval Architects, 
and the Society of Chemical Industry. At the 
same time it is provided that half the members of 
the executive committee shall be chosen from the 
representatives nominated by the above corpora- 
tions. The members of this committee will be kept 
up to their duties by the fact that those who 
fail to attend half the meetings held during the 
year will be retired and will not be eligible for re- 
appointment for twelve months. This executiye 
committee is to be charged with the preparation 
of the annual report of the work done in any year, 
and of the programme outlined for that ensuing. 
They have the power to appoint sub-committees 
not necessarily members of the general governing 
body. For the present this Executive Committee 
is constituted as follows: Lord Lister, P.R.S., 
Lord Rayleigh (Chairman), Mr. A. B. Kempe, 
Treasurer, R.S., Professor A. W. Riicker, Secretary, 
R.S., and Sir Courtenay Boyal (ex officio), Captain 
W. de W. Abney, Sir N. Barnaby, Mr. G. Beilby, 
Sir E. H. Carbutt, Bart., Captain E. W. Creak, 
R.N., Professor R. B. Clifton, Professor G. C. 
Foster, Mr. F. Galton, Professor O. J. Lodge, Sir 
A. Noble, Professor J. Perry, Sir W. Roberts- 
Austen, Professor A. Schuster, Mr. A. Siemens, 
General Sir R. Strachey, Professor J. J. Thomson, 
Dr. T. E. Thorpe, and Sir J. Wolfe Barry. 

The Treasury, it will be remembered, has agreed 
to endow the laboratory with 18,0001. for build- 





though time will, of course, be necessary for its full 
equipment, 


ings, in addition to providing a grant of 40001. per 
annum, which we hope will be increased as the 








necessity arises ; for though the Kew Observatory, 
which is to be taken over, obtains a revenue of 
27001. from standardising instruments for private 
individuals, it cannot be expected that the estab- 
lishment will be self-supporting. 





FORESHORE PROTECTION. | 
THE wind bloweth where it listeth, and water 
currents are nearly as seemingly erratic in their 
behaviour. All round our coast we have, on the 
one hand, constant erosion undermining cliffs and 
washing away large tracts of land ; whilst at other 
points the accretion from deposited drift is equally 
remarkable, though in general less easily noted. 
The difference in the degree of attention attracted 
by the two phenomena is easily accounted for. 
Man is ever more ready to accept than to give, and 
when the wash of the sea threatens to undermine 
a sea wall which may have cost many thousands 
to erect, the sufferers are in no way pacified by the 
news that some landholder elsewhere has received 
an accession to his acreage as a gift from the sea. 
Further, where this deposit causes absolute injury 
to a locality—as, for example, at Rye—-the process 
of silting takes place in such easy stages that the 
loss is, perhaps, spread over several generations, 
none of which may feel sufficiently interested to 
make the pecuniary sacrifices necessary to check 
the unacceptable generosity of the currents. Where 
the case is one of erosion, however, the time 
finally arrives at which some important and expen- 
sive structure is threatened, and an immediate and 
possibly heavy outlay may be necessary to save it. 
Perhaps more is known as to the behaviour of 
river currents than ocean ones, as matters are there 
somewhat less complicated, since, at any rate, the 
current flows in one direction only. In early 
days, very serious mistakes were made even in 
this connection. Bridges on the alluvial plains of 
India have been commenced at certain sites, with 
the result that before completion the main channel 
has perhaps moved half a mile away. Similar con- 
ditions occur in certain parts of the States, the 
wandering tendencies of the Mississippi being only 
held in check by great carefulness and unceasing 
expenditure. Nevertheless, here. and elsewhere, 
very fair success has been attained in the matter of 
river regulation, though occasional floods of excep- 
tional magnitude may still do serious damage. 
When, however, the agencies at work are tidal 
currents or storm waves, matters are less easy. The 
vagaries of these sea currents are very remarkable, 
and, if not inexplicable, have, at any rate, not yet 
been thoroughly explained, The depth at which 
shingle is moved is still a disputed point, some 
authorities holding that even in the heaviest storms 
shingle at a depth of 3 fathoms or so is quite un- 
affected ; whilst others consider that there is evi- 
dence of such movement even in very deep water. 
Several such instances are brought forward by Mr. 
R. G. Allanson-Winn, in his paper on ‘‘ Foreshore 
Protection,” read before a recent meeting of 
the Society of Engineers. Thus, during heavy 
swells lobster-pots sunk to 30 fathoms are, it 
is stated, sometimes filled with shingle; whilst a 
piece of iron is said to have travelled in 10 fathoms 
of water right round Dover breakwater. In 
other cases, banks of light material, such as 
the Shambles shoal off Plymouth, are not washed 
away by even the heaviest storms. It is thus 
evident that properly controlled sea currents can 
be prevented from tearing away foreshores ; but 
the problem remains as to what means are the 
best adapted to secure this control. Vast sums 
have been expended in constructing sea walls at 
the many watering-places round our coasts, and 
following this it has generally been necessary to 
undertake additional expenditure to protect the 
wall from being undermined. The usual resource 
has been the construction of groynes, consisting 
usually of heavy piling driven into the beach from 
high-water mark down to, say, half-tide level. The 
amount of money thus sunk, or thrown into the 
sea, to use a common expression, must be enor- 
mous; and the ability of certain small watering- 
places to stand the expense, is, to some of us, a 
constant source of wonder. Any means of obtain- 
ing protection at a lesser outlay should, therefore, 
be certain of a warm welcome from these heavily- 
burdened communities, and to these the Case 
system of groynes would seem to offer prospects of 
relief. 
Mr. Allanson-Winn’s paper affords evidence of a 





striking character in favour of the efficiency of the 
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system, which was fully described in our issue of 
January 27 last. Mr. Case starts his groynes at the 
low-water mark, which may be taken to represent 
the toe of the bank formed by the rest of the fore- 
shore above. This bank is thus secure from under- 
mining, and little by little more shingle accretes, until 
finally the low-water mark may be carried back many 
feet, and the high-water line advanced an equiva- 
lent degree. The groynes are of exceedingly light 
construction, and consist, firstly, of uprights con- 
sisting of two 7 in. by 23 in. battens, separated by 
distance-pieces, and bolted together at suitable in- 
tervals. These uprights are spaced at about 7 ft. 6 in. 
centres, and are finally connected together by 
horizontal planking. This planking is never carried 
high above the level of the beach, but may be 
raised as the sand or shingle accumulates. The 
lowest planks are sunk below the level of the 
beach in trenches, so as to prevent water flowing 
underneath them. The final level of the beach is 
calculated beforehand, and the groynes stepped 
accordingly. The uprights which support the 
groyne are simply inserted in a hole dug for 
the purpose, and finally filled in with con- 
crete. The construction being light, some of 
the work may be torn up during the first winter's 
storms ; but experience seems to show that the 
damage is easily repaired, and that after this 
critical period no further trouble is likely to be 
experienced. 

The system was first applied at Dymchurch, and 
in this instance, as stated in our previous article, 
has certainly given most excellent results. Mr. 
Allanson-Winn has, however, been able to bring 
forward other examples of the successful applica- 
tion of the system. Thus, at Southwold, the sea- 
wall was in danger of being undermined, and to 
protect this it was desired to accumulate shingle in 
front. On April 4 of last year, when the work 
was commenced, low-water mark was situated at a 
distance of about 110 ft. from the wall. The 
groynes being erected, improvement was rapid and 
continuous, and on January 18 last this lower 
mark had been driven back to 167 ft. from the 
wall, which is now thoroughly protected by the 
high bank of shingle which has collected above 
this. At Lowestoft the work was commenced at a 
later date ; but the improvement, even in so short 
a period as three months, was well marked. At 
Deal, where the promenade near Sandown Castle 
has been very seriously threatened by the encroach- 
ment of the sea, it was determined to give the 
Case system a trial, and work was started last 
September. Sections taken in February showed 
that the groynes were acting up to expectations, 
the foreshore being raised and the wall protected 
from further undermining by the accretion of 
shingle. 








MUNICIPAL OWNERSHIP IN 
AMERICA. 

THE examples of good municipal government set 
by Birmingham, Manchester, Liverpool, Glasgow, 
and other cities of Great Britain, have long attracted 
the attention, and excited the envy and admira- 
tion, of reformers in the United States, and experi- 
ments have been made in recent years in several 
of the longer-settled portions of the country to 
model municipal affairs on English and European 
lines. The Labour party has during the past two 
or three months been agitating the question, claim- 
ing that if it were put to the vote of the common 
people to-morrow, municipal ownership of all rail- 
roads would be declared the popular will by an 
overwhelming majority. They go so far as to say 
that by municipal ownership, control, and opera- 
tion of railroads, not only of street railroads, but of 
the steam railroads as well—the latter by State and 
National Government—the people would get better 
facilities and cheaper rates for transportation, there 
would be no such things as strikes, no calling out 
of the militia to quell them, no bloodshed, and no 
interference with business. It is pretty well known 
that no railroad owned and controlled by a private 
corporation ever pays its just taxes to the commu- 
nity, all kinds of subterfuges and all kinds of 
political manipulation being resorted to to avoid 
doing so. 

_On the other hand, it is contended that in 
cities where street railways are managed by 
municipalities, where gas works are supported 


by the public, where water works are under|p 


prises in private hands yield to their stock- 
holders. 

It is alleged as a reason for this, that they are 
still in their experimental stages, and that the 
management has not succeeded yet in getting the 
baleful influence of politics out of them. In time 
it is hoped that this will be accomplished, and in 
a few years possibly many of the great public con- 
veniences that are conducted by private promoters 
for private profits, frequently on ‘‘the public-be- 
damned” principle, will have become smoothly 
working and handsomely paying Government 
concerns. 

The arguments that back the movement for the 
Government ownership of the transportation com- 
panies are as strong as those which have prompted 
cities to own their water works, or lighting plant, 
or induced the Federal Government to carry on 
the postal business, and the State to maintain a 
system of communal schools. The course that 
affairs are taking in Union County in the State 
of New Jersey in connection with a proposed new 
electric car line, is an interesting and typical one, 
and itis probable that the experiment of a county 
building and equipping a ‘‘trolley car” line—and 
leasing it to a company for the purpose of ope- 
rating it on the plan so successfully adopted— 
and carried. out in so many cities in England 
and Scotland, will shortly be tried there. Much 
discussion has been excited over this proposed 
trolley line which would run through the middle 
of Union County. Application was made to use 
one of the county roads for this purpose, a road 
which had been macadamised throughout its entire 
length at a cost of many thousands of dollars. 
It is known as ‘*The Wheelman’s Paradise,” 
and is used as a pleasure drive by thousands of 
vehicles. 

Such roads are scarcer in America than in 
England and on the Continent, and excitement 
on the matter has run high. There are other 
roads parallel to the county road in question, 
but they are not in the line of built-up districts. 
Public convenience points to the county road as 
the best for the trolley, but the price asked for 
the privilege—the macadamising of another road 
by the trolley company applying for the franchise 
—is declared by them to be too high. Mr. 
Frank Bergen, formerly county attorney and city 
attorney for the county town of Elizabeth, one 
of the foremost authorities on street railroad law, 
and an ardent promoter of municipal reform, has 
come forward with a proposal that Union County 
shall build this road on what he calls the English 
lan. 

He has collected a mass of material in the shape 
of the history and. the statistics of English and 
Scottish street railroad enterprise, and his argu- 
ments in favour of adopting English methods are 
exciting the deepest interest, and evoking much 
‘discussion all over the State. 

He does not believe it is good policy for a city to 
operate a street railroad, for he says it would create 
a swarm of office-holders and complicate the local 
government, whereas the true course is backward 
toward simplicity ; but municipalities should own 
the public highways and everything that pertains 
to them. His scheme is to enable the municipali- 
ties to take to themselves the franchise, with a view 
to letting it out for a term of years to the highest 
bidder. That does not embody to the full the idea 
of municipal ownership, though it isa big step in 
that direction. It is designed chiefly to force the 
trolley companies, which are given to the seizure 
of the public thoroughfares—and always the 
choicest of them—for their use without anything 
that looks like compensation, to pay a fair price 
for their public privileges. 

He does not find fault with the policy heretofore 
adopted by municipalities in dealing with street 
railways. While they were mere experiments, and 
especially before electrical propulsion was proved to 
be a success, it was, he considers, prudent to let 
daring investors and speculators take the risk rather 
than the taxpayers. But now that years of ex- 
perience have given us reliable information, he 
claims that it is wise to change the public policy on 
this subject so that it shall agree with our present 
knowledge, and so that the people may get the 
benefit that heretofore has been obtained by a few 
individuals. 
It appears to be accepted that the public is de- 
rived of enormous benefits. It is estimated that 
to build and fully equip such an electric trolley line 


18,000 dols. to 20,000 dols. per mile. Similar 
lines when built by private corporations are bonded, 
and pay interest on a capital which represents from 
80,600 dols. to 100,000 dols. a mile ! and that such 
a franchise, even with a stock so watered, is a 
valuable one, is shown by the fact that a well-’ 
managed trolley line in a district such asthe one in 
question can be operated for less than 50 per cent 
of its gross receipts, 





THE IRON AND STEEL INSTITUTE. 
THE autumn meeting of the Iron and Steel In- 
stitute is being held this week in Manchester under 
the presidency of Sir William C. Roberts- Austen, 
the President of the Institute. An excellent pro- 
gramme has been arranged ; there being a good 
list of papers, ten in all, whilst the local committee, 
of which the Lord Mayor of Manchester, Mr. W. 
H. Vaudrey, is the president, Mr. S. R. Platt, 
chairman, Mr. Henry Webb, deputy chairman, and 
Mr. Thomas Ashbury, honorary secretary, have 
arranged an interesting series of excursions and 
visits for the four days of the meeting. 

On members assembling on Tuesday morning 
in the Town Hall, the Lord Mayor, in a brief 
speech, cordially welcomed them to Manchester. 

e was followed by Mr. S. R. Platt, who said that 
it was very gratifying to him, as the originator of 
the meeting, to see such a good attendance of 
members. Manchester was glad to welcome the 
Institute again after the twelve years’ interval 
which had elapsed since the last gathering was 
held in the city. 

The President of the Institute, in returning 
thanks to the Lord Mayor and Mr. Platt for their 
reception, referred to the Stockholm meeting last 
year. It was fitting that the last summer meeting 
of the Institute which would take place in England 
during this century (it was known that next year’s 
meeting would be in Paris) should be held in 
the city of Manchester, which was the centre of 
so vast an iron and steel-using industry. Man- 
chester had other claims on the attention of 
engineers and metallurgists, for two great names 
were connected with the city, those of Dalton and 
Joule. Dalton would be always remembered with 
gratitude by members of the Iron and Steel In- 
stitute, as it was he who devised the theory of 
atomic weights, upon which the science of modern 
chemical analysis was founded, and what the Iron 
and Steel Institute would be without modern 
chemical analysis it was difficult to imagine. Joule, 
in devising the mechanical equivalent of heat, laid 
the foundation of the principle upon which the 
study of every indicator diagram was based. 
Another reason why the members of the Institute 
should look with gratitude towards Manchester 
was that it contained Owen’s College, one of the 
most important institutions of technical education 
in the country. The President next referred to 
the fact that the Queen had received the Bessemer 
medal, and concluded with a few appropriate words 
of thanks to the Lord Mayor of Manchester, and 
to the reception committee, mentioning the name 
of Mr. Ashbury, on whom the burden of the work 
had fallen. 

These preliminary matters having been disposed 
of, and the minutes of the former meeting having 
been read by the secretary, Mr. Brough, the 
reading and discussion of papers was proceeded 
with. 


Tue Use or Frinety Divivep Iron Org. 

The first paper taken was a contribution by Pro- 
fessor J. Wiborgh, of Stockholm, that had been 
translated by Mr. H. Bauerman, and which was 
‘*On the Use of Finely Divided Ore obtained by 
Concentrating Processes.” This paper we shall 
print in full shortly. In it the author described 
the manner in which finely divided iron ore can be 
obtained by —e- processes through mag- 
netic or other methods of separation. Such 
systems have given a greatly increased power to the 
ironmaker, not only to use up waste material but to 
enrich and improve other ores. There was, how- 
ever, the difficulty of smelting a fine powder. Such 
powdered ore may be utilised by addition to the 
charges in the blast-furnace, by agglomeration pre- 
viously to charging, by refining in the open-hearth 
furnace, or by the production of sponge iron for 
the open-hearth furnace. The proportion of ore 
that can be fed into a blast-furnace is limited 
by the tendency of the material to overrun the 
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is also the danger of scaffolding ; these points es | 
dealt with at some length in the paper. Rich an 
heavy concentrates or small ores have, however, 
been used without difficulty on several occasions 
—in one case mentioned to the extent of 30 per 
cent., and another of 25 per cent. Agglomeration 
may be effected by heat alone without binding 
material, or it may be with binding material. 

- Some ores may bé made to cohere by heating in a 
reverbatory furnace, but with rich magnetic con- 
centrates it would be necessary to mix them, an 
easily fusible blast-furnace slag being mentioned 
as a suitable material. Such methods are, how- 
ever, costly, and the best results are obtained when 
the ore is not very rich, containing at most 60 per 
cent. of iron, the remainder being fusible silicates. 
Small ore has been consolidated with caustic or 
slaked lime, tempered to a stiff paste with water. 
Briquettes are made, which become harder by con- 
tinued exposure to air. What is known as ore coke 
is produced by mixing the powdered ore with tar 
pitch, or bituminous coal, the whole being strongly 
heated. Seventy per cent. of iron has been mixed 
with 30 per cent. of coal, giving a product which 
was hard and compact ; by coking, the ore was re- 
duced to ferrous oxide with some metallic iron. A 
difficulty that is encountered is to mix the ore and 
coal so as to insure a product of uniform richness. 

In regard to the use of powdered ore in the open- 
hearth furnace Dr. Tholander had made experi- 
ments. The material used was concentrated ore 
of magnetic separation, containing 72 per ceut. of 
iron, and 0.1 per cent. phosphorus, the average 
size of the grains being about 1 millimetre. The 
final charge consisted of 11.1 tons of pig iron and 
1.22 ton of ore concentrate, which quantity of 
metal should, according to previous experience, 
have yielded about 92 per cent. of its weight in 
ingots, or 10.212 tons as a maximum. The actual 
weight obtained was, however, 10.874 tons, show- 
ing an excess of 0.662 ton, recovered from the 1.212 
ton of ore added, and corresponding to reduction 
of 57 out of the 72 units, or a utilisation of 75 per 
cent. of the iron contained in the ore. The results 
of other experiments were given in the paper. 

The author had designed an apparatus for the 
direct reduction of pulverulent ores, illustrations of 
which were given ; these we shall produce at a 
later date, when we print the paper in full. 

A paper by Mr. H. C. McNeill, entitled ‘‘ Some 
Forms of Magnetic Separators and their Applica- 
tion to Different Ores,” was next read. This paper 
we shall also print in full shortly. Its scope is 
fully indicated by its title. A number of machines 
were described and illustrated, but without the 
diagrams accompanying the paper it would be im- 
possible to make the descriptions clear, and we 
therefore defer an account of them until we publish 
the paper in full. 

The discussion on these two papers was opened 
by Mr. James Riley, who described a method he 
had devised for utilising finely powdered ore. He 

roceeded on the assumption that from steel-melt- 
ing furnaces 500,000 tons of slag were produced 
yearly, and this would contain iron to the value ot 
160,0001. The slag had been used, and efforts 
made to extract iron from it, but it was very doubt- 
ful if it paid to smelt a material containing only 
20 per cent. of iron. It had occurred to him, 
however, that if the content of iron could be 
increased a profitable operation might be carried 
out in smelting it ; and he had thought this could 
be done by enriching the slag with finely divided 
iron ore. The principle had already been tried, 
but in order to carry it out successfully special 
arrangements would have to be made ; the thing 
was worth doing, he felt sure, and it would be 
done, and the result would be the saving of many 
thousands of pounds yearly. 

Mr. G. J. Snelus said that, many years ago, he had 
taken out a patent to reduce finely powdered iron 
ore. He had shown that in crder to carry out the 
process it was necessary only to subject the powdered 
ore to the proper conditions for a few minutes in 
order to get metallic iron. Under these. circum- 
stances he had come to the conclusion that any pro- 
cess, to be successful, must be a continuous one. A 

tent framed on these lines had been taken out by 

r. Menelaus, but it was found afterwards that a 
Mr. Henderson had taken out a patent on similar 
lines one year before. Both these patents became the 
property of the Tarsis Company, but they had been 
allowed to lapse. The speaker stated that he was 

at the present time engaged in considering whether 
the system upon which he had worked could still be 





used for the first processes of iron-making, and he 
was of opinion that there was a large field open in 
this direction, considering the numerous deposits 
that existed where rich fine ores had to be dealt 
with. He had utilised the system upon which the 
Girstenhofer copper furnace worked. This consisted 
of allowing the finely divided ore to fall down the 
inside of a cupola, which had cross-bars of fire- 
brick of triangular section, arranged so that they 
distributed the ore during its descent. He was 
convinced that it was only by mechanical means 
and by a continuous process that success could be 
achieved. 

Sir Lowthian Bell said that, in the course of a 
somewhat extended career, he had met with many 
advocates of the direct process of making iron. 
They could be divided into two classes—those who 
promised to do, and those who had done. In the 
first, he concluded he might include his distin- 
guished friend Mr. Snelus. He had met two 
eminent representatives of the second class—one 
the late Sir William Siemens, and the other the 
late Mr. Blair, of Pittsburg. He had visited the 
works of which the latter was a director, and had 
been furnished with certain figures, the accuracy 
of which he had subsequently questioned. Mr. 
Blair was very indignant at the time, but Sir 
Lowthian found, on visiting the works two years 
later, that the furnaces had been pulled down and 
the process discontinued ; he therefore argued the 
invention was not a success. The problem that 
had to be faced was the using of an ore of 50 per 
cent. iron, and then dealing with 2 tons of mate- 
rial in place of 1 ton. That naturally added to 
the expense. But, he would point out, that when 
they had got the steel that was to be produced, it 
would contain 2 per cent., or perhaps 14 per cent., 
of pernicious matter. It was a question for manu- 
facturers to settle whether it would not be better 
to deal with material in the ordinary way, treating 
1 ton instead of 2 tons, even for the same result. 

Mr. J. E. Stead said that the subject treated 
by both papers appeared to him of the greatest 
importance. Ores were becoming scarcer and 
scarcer every year, and we must look to fields 
which were formerly despised ; therefore the mag- 
netic ore was becoming of importance. He had 
had experience in working magnetic sand contain- 
ing 55 per cent. of iron, and in texture like the 
sand of the sea shore. A large consignment had 
been sent to certain works for use, and they had 
put 25 per cent. of it in the furnace. The result 
was disastrous ; the furnace was clogged up in 
24 hours, and after that it took a week to get 
it into good working order again. They had then 
tried 1 per cent. of the sand at a time, working it 
in this way in order to get rid of the large cargo 
that had been consigned tothem. It had been sug- 
gested that the boshes of the furnace should be set 
at an angle of 90 deg., in order to use the finely 
divided ore. How that would answer he could 
not say, but it appeared to him that the boshes 
would soon assume a natural and flatter angle. The 
use of small ore for the open-hearth furnace was 
objected to because it was liable to be carried over 
into the checker-work, and even if it remained in 
the bath it was not so good as lumpy ore. He had 
tried New Zealand iron sand and had found that 
it did not go into the checker-work, but the experi- 
ment ended with one trial, he not having sufficient 
material to work another charge. He thought it 
would be worth while for steelmakers to try the use 
of this finely divided material. He knew that it 
was objected to, and that steelmakers preferred only 
lumpy ore for use in the open hearth. This, how- 
ever, might beaconviction that could be overcome, 
if it were ascertained not to be founded on strong 
grounds. The working of coal with ore in it was 
not new. He had seen it tried in the beehive oven, 
but success was not achieved, as the ore was in part 
reduced to iron and came down to the bottom of the 
oven. What remained in the coke affected it deleteri- 
ously, so that it was condemned by the blast-furnace 
manager. With Coppée ovens and magnetic ore 
(which was not so aulig reduced as purple ore, the 
material which had been used in the experiments 
just before referred to), they might succeed. In 

orway there were large fields being opened out, 
and the ore was being sent to this country for trial, 
and he thought it was of the greatest importance to 
consider how it might be used. 

Mr. Bauerman, in replying to the discussion for 
Mr. Wiborgh, said he could not attempt to speak 
altogether for the author, but with regard to what 
Mr, Riley had said, he, the speaker, had come 





across a description of Mr. Riley’s method, and, if 
the paper “ee J been his, he would have put in a 
reference to what seemed to him the most practic- 
able form of using this fine ore. It would, how- 
ever, have been too much for him, acting simply as 
translator, to have added to or altered the author’s 
text; and, moreover, he knew that Mr. Riley 
would be present and able to speak for himself. He 
was of opinion that the suggestions made by Mr. 
Snelus would hardly lead to successful results, 
unless a very refractory material were used for the 
interior of the furnace. The Girstenhofer furnace 
worked necessarily with an excess of air, and if the 
furnace were brought to a red heat he thought the 
eye we result of its working with iron ore would 
e something like slag. Finely divided iron ore 
was not a very nice material to handle, and its real 
use, he considered, was in the open-hearth furnace. 
Sir William Roberts-Austen said that the Girsten- 
hofer furnace was largely heated by the burning of 
the sulphur contained in the copper ore ; and it was, 
therefore, hardly suitable in its original form, for 
the purpose suggested by the author. 


MacuHiIne CASTING FOR THE Biast-FURNACE. 


A paper by Mr. R. H. Wainford, entitled ‘A 
New Casting Machine for Blast-Furnace,” was 
next read by the author. It contained a descrip- 
tion of a process and mechanism he had devised 
for casting pig iron from the furnace without the 
use of sand beds. The chief difference between this 
system and others already tried consists in the 
fact, that the iron moulds in which the pigs are 
cast remain stationary, a ladle containing the metal 
being moved. In this way a continuous cast is 
obtained without the metal being subject to vibra- 
tion through movement, such vibration acting on 
the fluid metal in such a way as to produce an un- 
desirable fracture. The author claims that with 
this method of stationary moulds as good a fracture 
is obtained as when the pigs are cast in the ordi- 
nary way in a sand bed, whilst the other advantages 
of metal moulds are secured. The labour cost is 
given at about $d. per ton cast. 

The discussion on this paper was opened by Mr. 
E. Windsor Richards. He had seen the apparatus in 
operation near Pittsburg, and found that it worked 
well. He concluded, however, that it was expen- 
sive, and required much space. Even then it did 
not get all over the trouble. The circumstances, 
however, which would make him adopt the machine 
would be the difficulty of dealing with the men. 
On Saturday and Sundays, especially, it was often 
impossible to get the attendants to fill the furnace 
properly, or to take away the iron as they should 
do. It would only be that fact which would drive 
him to adopt the system of mechanical casting. 
The author had not said if the pigs were cooled in 
the troughs, for which process very large quantities 
of water had to be used. 

Mr. W. Hawdon considered that the matter of frac- 
ture in pig iron was of quite secondary importance, 
the appearance of the fracture being only of use 
as an indication of quality. He found that chilling 
did not affect the-quality, and he would be glad to 
hear Sir Lowthian Bell’s opinion as to whether 
that was the case, and whether casting in moulds 
influenced the value of the iron which had to be re- 
melted in thecupola. As Mr. E. Windsor Richards 
had said, there was great trouble in dealing with 
men who worked the pig beds. He had designed 
a system of mechanical casting, being led to this 
task by the great difficulty experienced in dealing 
with hand labour. He did not think that his system 
was dearer than the old-fashioned way of casting 
by hand labour. 

Mr. Windsor Richards here ejaculated, ‘‘ Six- 
pence per ton,” but Mr. Hawdon thought 4d. was 
the correct price ; however, as his method had not 
been fully tried yet, he could not say positively. 

The President pointed out that the author had 
put the price down at 4d. per ton. 

Mr. Hawdon, continuing, said that shock during 
cooling was not, in his opinion, a matter of any 
consequence, and therefore the moving of the 
moulds was not a serious matter. He did not 
agree that large quantities of pig iron could be 
dealt with by a light machine. The author did not 
appear to cool the pigs, and he did not see how he 
could deal with them unless he had a cooling appa- 
ratus, which would add to the cost. In conclusion, 
he would repeat that in his opinion there was no 
objection to an alteration in the fracture from that 
of sand-cast pig, if the chemical composition were 
all right. He had not seen an electrical power 
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installation for dealing with pig-casting, but under- 
stood that it worked well. 

Sir Lowthian Bell, in regard to what had been 
said by one speaker, remarked that the Clarence 
Works did not now receive his personal supervi- 
sion as in the past. He might point out, however, 
in regard to machine casting, as compared to the 
old method of the pig bed, that when sand adhered 
to pig iron and was taken into the cupola it re- 
sulted in adding to the quantity of silicon in the 
melting, and this might be an undesirable effect. 
His friend, Mr. Windsor Richards, in speaking in 
this discussion, had not displayed his accustomed 
lucidity. He had said that, unless forced by 
troubles with the men, he would not use the 
method described ; but the labour difficulty was a 
very important factor in this question, and he 
would like to know whether it was a factor of 
sufficient magnitude to induce Mr. Windsor 
Richards to adopt the method. 

Mr. J. Cooper said he had been connected with the 
working of the apparatus described by Mr. Wainford, 
at Jarrow. He wassurprised at what Mr. Hawdon 
had said about the fracture of pig iron being of no 
importance. Practical ironmakers had to sell their 
product, and it was found that if the fracture and 
the analysis were both good, they had a great pull 
over the maker who could only sell by analysis, 
and could not give a good fracture. They had 
tried experiments, tapping the mould with small 
hammers, and the difference obtained was remark- 
able. They therefore concluded that the moulds 
must be kept still during cooling. With the system 
described by the author, there was not the same 
wear and tear as with the Jacob’s-ladder system. 
These machines were cheaper to put together 
and were also cheap to work, there being but 
remote risk of breakdown. There were no 
working parts, the ladle did everything, pouring 
out all the time it was being carried along. In 
regard to the handling of the pigs, they were 6 ft. 
long, but two deep notches were cast in them, and 
so when they dropped out of the mould they were 
broken in three pieces, each piece weighing 70 lb., 
which was not an excessive weight for one man to 
lift. He considered the apparatus very desirable 
even in works where there were only two furnaces. 
The work on the pig beds was excessively trying 
to the men, and they had been known to faint, 
being overcome by the exertion and heat. He 
therefore, considered that a mechanical means 
should be used whether there was trouble with the 
men or not, such work as was conducted on the pig 
beds was not fit for men to perform; moreover, 
there was a large saving in cost by adopting mecha- 
nical means. 

Mr. R. A. Hadfield had seen the system of 
mechanical casting of pig iron carried out on a large 
scale in America, where it appeared to be satis- 
factory. The question as to whether a difference 
in fracture denoted a practical and substantial 
difference in the quality of the iron, was one which 
might easily be settled, and he would suggest that 
experiments should be made by those interested to 
determine this point. For his own part, he was of 
opinion that the iron would be found identical 
under both circumstances. Swedish iron was cast 
in chills, and Sheffield steelmakers did not find it 
necessary to question it on that account. 


THe Iron anp Steet Inpustry or InpIA. 


Two papers bearing on this subject. were next 
read, the first being contributed by Shamsul 
Ulama Syed Ali Bilgrami, and entitled ‘‘ Iron 
Industry in the Territory of His Highness the 
Nizam of Hyderabad, Deccan.” This paper was 
read by the author, who commenced by giving an 
account of the geological formation of the dominions 
of the Nizam. Iron ores of the very best kind, 
consisting chiefly of hematite and magnetic ores, 
occur in many parts, and from time immemorial 
have been worked. A titaniferous ore is also 
abundant in one district. Magnetite is by far the 
commonest ore. Hematite occurs both in the 
crystallised and as specular iron ore. Reference is 
made to the native methods of smelting those re- 
maining in the most primitive stage. In regard to 
the future prospects of reviving the iron industry 
in the Nizam’s territories by the employment of 
British capital and the application of modern 
methods of working, the author mentioned that 
the conditions of Hyderabad are somewhat different 
from those of other parts of India, where an en- 
deavour to establish an iron industry has proved 
unsuccessful. The author pointed out that the difti- 





culty of making Government works pay is well 
known, the cost of supervision being so great, 
and uncommercial principles being introduced to 
an extent that make failure almost an inevitable 
result. Of private companies the only one which 
has worked under anything like favourable con- 
ditions, such as obtain at Hyderabad, is the Bengal 
Steel and Iron Company, which is yielding a profit. 
In the Hyderabad State there are extensive de- 
posits of high-grade magnetic ore in juxtaposi- 
tion with a large coalfield, yielding coal of as 
good a quality as the best Bengal coal. Large 
deposits of Kadappa limestone, estimated to be 
50 ft. in thickness, occur quite close to the col- 
liery. There is thus, the author continued, ore, 
fuel, and flux, occurring almost together. The 
labour question has been already tackled and solved 
in the working of collieries and gold properties. 
Nothing but English capital and modern appliances, 
the author concluded by saying, are required to 
establish a thriving iron and steel manufacture in 
the premier native State of India. 

The second paper on this subject was a contribu- 
tion by Major R. H. Mahon, entitled ‘‘ India as a 
Centre for Steel Manufacture.” 
full in our present issue. 

The discussion on this paper was opened by Mr. 
Bauerman, who said that the information contained 
in the papers was of a class that could not be very 
well discussed at the meeting in a very complete 
manner. There were three districts in which iron 
ore occurred in quantity in India. It might be 
that members had not got the geographical distribu- 
tion very clearly fixed in their minds, but since last 
year most of the members were acquainted with the 
iron ore deposits of Sweden. If they would take 
the map of Sweden and revolve it on its centre, 
turning north to south, they would have a very 
fairly accurate representation of the iron deposits of 
India. The analogy was remarkable. The great 
difficulty in establishing an iron industry in India 
was the scarcity of proper fluxing material, and he 
thought that probably they would have to draw 
from Burmese sources for Northern India, where 
there was no mountain limestone, but only 
Devonian limestone. The latter was a poor mate- 
rial for iron making, though excellent for cement. 
The limestone question was really the important 
one; it was a long way to bring fluxing material 
from Burmah, and perhaps it would be preferable 
to import it from England, Asa conclusion, the 
speaker did not appear very much in favour of 
going largely into iron making with India. 

Mr. Price-Williams referred to his experiences 
in India and elsewhere, and thought that the 
author had underrated the value of native coal in 
the description in his paper. 

Mr. Bilgrami, in replying to the discussion, 
thought that Mr. Bauerman was a little pessi- 
mistic in the view he took of the prospect of estab- 
lishing an iron industry in India. There were 
large bodies of limestone in the Mizam’s district 
in proximity to coal. 

he sitting was then adjourned. 

On the afternoon of this day, Tuesday, the first 
day of the meeting, there were two principal ex- 
cursions. One was to the locomotive works of the 
Lancashire and Yorkshire Railway at Horwich, and 
the other to the Barrow Steel Company’s collieries, 
and to the Wharncliffe Silkstone Collieries, near 
Barnsley, the Simon-Carvés coke ovens being in- 
spected by those who took part in the latter trip. 
These excursions we shall again refer to later. 


This we print in 


Microscopic ANALYSIS OF STEEL. 


On members assembling on the second day of 
the meeting, Wednesday, August 16, the President, 
Sir William C. Roberts-Austen, again occupied the 
chair. The first paper taken was a contribution 
by Mr. C. H. Ridsdale, entitled ‘‘ Practical Micro- 
scopic Analysis for the Use in the Steel Industries, 
with an Introduction to a Systematic Study of Soft 
and Dead-Soft Steel.” 

This was a long paper on an important subject. 
The author read it in person, perhaps without very 
much judgment in regard to parts that might pro- 
fitably have been omitted in the reading, although 
doubtless they will find a fitting place in the Trans- 
actions. A contribution that occupies very nearly 
an hour in the reading is generally too voluminous 
for being delivered in full at a country meeting. 

The author claimed that his paper was essen- 
tially of a practical nature, and he sought to give 
directions to steelmakers as to the manner in which 
they should apply microscopic analysis to ordinary 











working. He stated that, at present, we have 
reached the stage that from the time of receiving 
a sample it can be sectioned, ground, etched, 
examined, photographed, and a finished print pro- 
duced, in cases of urgency, in about two hours, 
which is generally a good deal sooner than the 
analysis for carbon, silicon, phosphorus, and man- 
ganese is ormed, to say nothing of sulphur. 
The author had determined the following points : 
1. That good normal steel which was heated for 
three to five minutes to near to welding, but not 
to burning, and allowed to cool very slowly, deve- 
loped large grains, and became weak or rotten, 
breaking generally with the first blow, with little 
or no deflection. The grains were generally so 
large that micro-photographs were unnecessary. 
2. ‘That the same steel treated in the same way 
throughout, except that it was chilled, showed 
almost the same degree of weakness, the chilling 
not having been able to sufficiently break up the 
structure to restore toughness. 3. That the same 
steel heated for, say, 34 hours, at a quite normal, 
and what is generally considered harmless, reheat- 
ing temperature, and either allowed to cool slowly 
or chilled, showed the same properties. 4. That 
reheating to cherry redness (900 deg. Cent. or 
over), whether allowed to cool slowly or chilled, 
restored the toughness in steel which had become 
brittle from any of the above causes. Special 
stress was laid on the reheating being rapid. 
5. That the restoration of toughness was due to 
the breaking up of the grain. 6. That steel of the 
same quality became very brittle if worked at’a 
blue heat. 7. That reheating restored the tough- 
ness in steel rendered brittle by this means also. 
The nature of the changes produced in the normal 
steel, which first rendered it brittle by any of the 
above methods, and then toughened it by reheating, 
were all shown as indicated by fracture or mechanical 
test. In dealing with the question of procedure, the 
author gave the system of classification, referring 
first to soft steel of normal treatment and normal 
composition. This he put into ClassI. Class II. 
consisted of steel of normal treatment but abnormal 
composition. Class III. of steel of known abnormal 
treatment and normal composition. Class IV. was 
steel of known abnormal treatment and abnormal 
omen. Class V. steel of known abnormal 
results, the treatment being unknown. The various 
features were discussed, such as size of grain, system 
of examination, &c., after which the results ob- 
tained were treated upon in a further section of the 
paper. In summing up the main practical points 
touched on, and conclusions deduced, the author 
stated, that a good measure of the effect, increased 
impurities on the size of the grain, is obtained by a 
comparison of the centre of pieces (in which segrega- 
tion had occurred) with the outside, as in this case 
the conditions of work, heating, &c., are identical. 
Professor Arnold had shown that even with impuri- 
ties in about ten times as great proportion as usually 
occur in practice, such impurities do not by pro- 
longed heating re-diffuse into the mass. The author 
had shown that segregated impurities do not harden 
or otherwise adversely affect the mechanical proper 
ties of steel, so that from a practical point of 
view segregation is a good thing, as it concen- 
trates impurities where they are less hurtful, and, 
as, when once there, they cannot re-enter the 
mass, they are for practical purposes eliminated 
from the steel. For the effect of prolonged heat- 
ing at a low red heat, a paper by Mr. Stead is 
referred to. The effect of rapid reheating is far 
more effectual than chilling for breaking u in 
structure and rendering material tough. Chilling 
steels, on which work is finished at too high a 
temperature, or which have undergone other treat- 
ment, is not sufficient to restore their good quali- 
ties. After referring to other points, the author 
stated, in regard to working steel at a blue heat, 
the momentary reheating to redness restores 
toughness only if no permanent cracks are found. 
Brittleness may be develo in any good sound 
steel by abnormal conditions of mechanical and 
physical treatment, the effects far outweighing 
ordinary abnormal composition. The different 
stages of the transformation from tough to brittle 
steel were said, in the paper, to be illustrated in 
the respective series of photographs. Hollowness 
may be developed in any good sound steel by ab- 
normal conditions of mechanical and physical treat- 
ment. Unsoundness to some extent is met with 
in all makes of steel usually regarded as sound. 
The discussion on this paper was opened by the 
President, who remarked that in the year 1882 Mr. 
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Bauerman had said to him that no more fruitful 
field existed to which a young man could devote 
himself than the microscopic examination of steel. 
The Iron and Steel Institute had devoted a good 
deal of attention to this subject, and during the 
last four years he had followed it somewhat closely. 
Referring to the paper, he would question whether 
the author was quite wise in his use of nitric acid. 
For his own part the President preferred to etch 
slightly and stain with a strong solution of liquorice. 
He also thought the extent to which the author had 
magnified his specimens somewhat low for the 
purpose ; but whether that might be so or not, it 
would not in the least lessen the value of his classi- 
fication. He would ask whether it would not be 
better to adopt some definite system for the state- 
ment of temperatures, rather than to speak of a 
**blue heat” or a ‘‘ white heat.” Would it not 
be better to use the thermo-couple, and get absolute 
results? In regard to micro-sections, he thought 
it would be better to take the whole of the section- 
piece, such as a rail, and etch it, and after that 
select the part which appeared best worthy of 
examination. 

M. Grenier said that at Seraing they had worked 
with microscopic analysis for four years, and had 
acquired considerable experience in the methods 
during that time. He could not, however, say 
that for practical purposes of manufacture they 
had obtained any notable results. The difti- 
culties that militated against doing so were very 
great, and Mr. Ridsdale was right in attempting a 
classification in the way he had done. The speaker 
considered that soft steel, as a material, offered 
the most hopeful field for the practical application 
of microscopical analysis. It might be questioned, 
however, what was meant by ‘‘soft steel.” For 
instance, the author gave analyses in his Tables, 
but there were great differences in the elements. 
That, however, need not make a great difference 
in the results obtained by the investigation, and he 
considered the experiments that the author had 
made were full of meaning. There was need, 
M. Grenier continued, for standardising various 
elements in this field of research. It would be 
good to know what were the rules followed in pre- 
paring samples, and this was a matter to which 
the Institute might with advantage turn its atten- 
tion, with a view to laying down some established 
procedure. Again, steps should be taken to 
authoritatively determine what rules should be 
followed as to the extent to which samples should 
be magnified, for the difference in magnification 
gave a distinct difference in the appearance of 
photographs of the same steel. As bearing upon 
this question he mentioned an instance which had 
occurred in the works over which he presided. 
They had followed Eggertz’s system of determining 
carbon ; but he found wide differences between the 
results obtained by analysis operating on the same 
steel. Having determined that this want of har- 
mony proceeded from a different estimation of 
colour, he had put the matter before Eggertz, who 
supplied them with standards to which all worked 
alike, and the difficulty then disappeared. It 
would also be an advantage if there could be 
obtained at moderate cost standard samples show- 
ing what various steels, tested in various ways, 
should be like. 

Mr. Harbord said that the microscope was espe- 
cially useful in determining the treatment of steel, 
more especially in regard to the heat treatment to 
which it had been subjected. The author had 
said that the direction in which the microscope, at 
first, might be most generally used for practical 
ends was in judging of the probable previous treat- 
ment steel had received. Mr. Harbord pointed 
out that the microscope was not needed for 
chemical analysis, as that could be obtained in the 
ordinary way, but it would not give indications as 
to heat treatment in practical working. But he 
found the microscope most useful, as it would tell 
him the previous history of such parts as axles, 
&c., and he could determine whether they had 
been tempered in oil or how shey had been pre- 

red. He looked on the question of previous 
ee treatment as of the greatest practical im- 
portance. 

Mr. J. E. Stead considered that the microscope 
had a great deal to answer for, and it was most 
difficult for those using it to convey to others an 
idea of what they saw themselves by aid of the 
instrument. The microscopic examination of steel 
was a very complex thing. Taking one of the 
samples of steel referred to by the author, in order 








to give a definite idea, such as would be useful for 
determination of its properties or previous treat- 
ment, they would have to begin at a low degree of 
magnifying and then proceed step by step until 
they reached over a thousand diameters. Thus 
Mr. Ridsdale would want at least a thousand photo- 
graphs to convey to the meeting what he had him- 
self seen. Technical institutions very naturally 
objected to crowding their Transactions with photo- 
graphs of these micro-sections. He would liken 
such an investigation to the exploration of a new 
country in a balloon. Ata great altitude the ob- 
server would see a full map of the country laid 
out before him; the towns and cities, rivers, 
mountains, and lakes would all be taken in at one 
view. Then the balloon would descend a little and 
give only a picture of a single valley ; or, again, on 
falling further, the aeronaut would see but a few 
fields and groups of buildings, until he would 
alight on the earth and the single blades of grass in 
the fields or the bricks of the buildings could be 
singled out. It was something of this kind that 
was needed by the investigator into the properties 
of steel], when he would follow microscopic analysis, 
and that clearly indicated the need of a vast number 
of pictures. It would take a volume to produce 
what, by the aid of a microscope, the observer 
could discover in a very short period of time. He 
agreed with what Mr. Harbord had said as to the 
possibility of giving the heat history of a sample of 
steel by the microscope. 

Mr. Stead could not help registering an objection 
as to what Mr. Ridsdale had said about separating 
the practical from the scientific aspect of the ques- 
tion. It would appear that the author had to go 
through a scientific course before he got the results 
he had aimed at, and he, the speaker, was sure 
that if anyone attempted to get practical results 
in this field, excepting through the avenue of scien- 
tific research, he would be disappointed. Mr. Stead 
also referred to the influence of the size of ingot 
on the texture of steel, a proportion being observed 
between the two. He further pointed out, in 
regard to blistering sometimes noticed in tinplate 
steel, that the layers of material of which steel and 
iron were composed were apt to slide over each 
other in the course of being worked. If, therefore, 
there were a honeycombed place it might be that 
acid would get in in the course of pickling, and this 
would lead to blisters. Some reference had been 
made to the ‘‘stars” in steel, mentioned in the 
former paper by the speaker. Since he read his 
stag he had made further investigations, and had 

een led to the conclusion that the result was 
caused by light reflected from the crystalline plates 
in the steel. The matter was, he said, difficult to 
explain and he would get further results at a future 
date, when he had time to put them into shape. 
In regard to the FPresident’s remarks on nitric acid, 
he would point out that Osmond did not condemn 
its use altogether, but had said that a weak solu- 
tion of nitric acid might be wrong, but strong nitric 
acid might be useful for certain purposes. The 
speaker considered that, simply by polishing, in- 
dividual grains were not sufficiently developed to 
enable the desired indications to be obtained. 

Professor Porter, of Montreal, who rose at the 
invitation of the President, said he hardly felt 
justified in speaking on the subject, as very little 
had been done in regard to microscopical analysis 
of steel in Canada. Happily, however, he now 
had, owing to the munificence of a citizen of 
Canada, the means of commencing researches in 
this field, and he hoped that the work that would 
be done would be considered not unworthy to be 
included in the Transactions of the Institute. They 
were now equipping a laboratory, and he had 
means at his disposal for keeping one skilled assis- 
tant at work in this field of investigation. 

Sir William Roberts-Austen, in closing the dis- 
cussion, said that he agreed with what Mr. Grenier 
had said, and attached large importance to the sub- 
ject of standardising. He would say from that 
chair that he hoped to take steps to put the sug- 
gestions of M. Grenier into practical shape. In 
regard to the question of nitric acid, he found, on 
again referring to the author’s paper, that he re- 
ferred to deep etching, and this should modify 
what he, the President, had already said. Still he 
would hold to the statement that nitric acid was 
rather a dangerous agent, and he, himself, would in- 
finitely prefer polishing and staining. 

In replying to the discussion, Mr. Ridsdale also 
stated that nitric acid was attended with danger in 
its use, but he had referred to a progressive system 








of examination, and it might be that nitric acid 
would be warranted in its use. It was, however, 
largely a matter for the operator. As, in photo- 
graphy, each man preferred his own class of 
developer and obtained the best results when 
working with it, so in this field of research each 
operator had partiality for the agents to which he 
was most accustomed and which he considered 
gave him the best results. He felt that the weak 
point in his paper was the absence of absolute 
temperatures, but that was a matter which had 
been forced upon him by the impossibility of getting 
pyrometric readings in practical working. If he 
had asked the manufacturers, in whose works’ he 
had made the investigations, to carry out the 
arrangements necessary for obtaining such records, 
he thought there would possibly have been diffi- 
culty ; and, indeed, the work was more fitted for 
a research laboratory than for the steel works. 
M. Grenier was quite right in what he had said 
about standardising; but he, the speaker, had 
found the system he adopted in practical use, 
but he hoped it would be developed more and 
more. The box of actual sections as samples 
was open to the objection that pieces of this 
nature soon degenerated. A large number of 
photographs could conveniently be combined 
together in the form of an album, and he thought 
they could be relied on as standards. Moreover, 
the steelmaker had not only to satisfy himself, but 
also other people as well, and he could not always 
carry about a microscope with him, whereas he 
could carry a series of photographs. In reply to 
Mr. Stead’s remarks, he would say it had never 
been his view to separate science and practice, but 
to the man engaged in practical steelmaking as 
a commercial operation, the end of science must 
be chiefly to give results. He had attempted to do 
this, as he had stated in his paper. 


Tue So.ution THeEory or Iron. 

A paper by Dr. A. Stansfield, entitled ‘‘The 
Present Position of the Solution Theory of Car- 
burised Iron,” was next read by the author. 

The author stated that much attention had been 
paid to the constitution of steel and other forms of 
carburised iron, and to the importance of the solu- 
tion theory in explaining the mutual relations of 
carbon and iron. It therefore appeared desirable 
that an attempt should be made to embody in an 
accessible form the main features of the theory. 
The main conclusions to which he had arrived in 
respect to the atomic complexity of carbon in iron 
were as follow: The carbon in molten iron is in a 
state of simple solution ; the molecule of carbon 
must then contain one or two atoms, and is pro- 
bably monatomic. The solidified iron contains free 
carbon in solution. The molecular weight of this 
carbon is probably the same as that in the molten 
iron. The carbon in solid solution combines with 
iron, on cooling, to form a carbide, which is pro- 
bably expressed by the formula 2 (Fe,C). When, on 
further cooling, this carbide falls out of solution, as 
cementite, its formula may become more compli- 
cated ; the solution theory affords no information 
on this point ; but Sir W. Roberts-Austen stated 
in his Presidental Address that the nature of the 
products of its solution in acids led to the conclu- 
sion that the molecule may contain six atoms of 
carbon, and is at least as complex as would be 
indicated by the formula 6 (Fe,C). There appeared 
to be a belief that the solution theory was in a 
sense opposed to, and had gone far to supplant, the 
older allotropic theory, but the paper would, the 
author hoped, effectually dissipate such an error, 
as it showed how entirely the solution theory of the 
relations of carbon and iron involved the allotropic 
changes with which the distinguished name of 
Osmond was so inseparably connected. 

The President, in opening the discussion on this 
paper, said that Mr. Stansfield had, by his contri- 
bution, afforded a scientific basis on which the sub- 
ject might be considered. He remarked that there 
should be no divergence between practice and 
theory. Science consisted of patient observation 
and accurate record, and what was the science of 
one generation would be the practical work of the 
next. 

Mr. Snelus said that some years before he had 
read a paper on the subject of carbon and _ silicon 
in iron, and this might help the author. He had 
described how, by pounding and sieving he could 
separate the graphitic carbon from iron, and he had 
also in that paper, pointed out an error made by 
Dr. Perey in his work on metallurgy. 
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Mr. Hadfield referred to that part of the author’s 
paper in which he had said that very small quan- 
tities of graphite indicated in steels having less 
than about 2 per cent. of carbon, may sometimes 
be converted into carbide during the subsequent 
cooling from this temperature. The iron, on the 
other hand, is always subject to changes during the 
cooling. He had found it possible to change temper 
carbon into hardening carbon. The author had 
also said that the allotropic varieties of iron are 
now well known, but it might be mentioned that + 
iron is non-magnetic and dissolves cementite. 8 iron 
is non-magnetic, but does not dissolve cementite, 
while « iron is magnetic, and does not dissolve 
cementite. Mr. Hadfield thought that this para- 
graph wanted modification. The facts might be 
theoretically well known, but there were no prac- 
tical proofs that these were separate forms. 

Mr. Stead said the paper represented a large 
amount of hard work, and was a brilliant example 
of the scientific use of the imagination; and it was 
in this way that advance could be made. But the 
scientific use of the imagination needed verifica- 
tion before it could be accepted as demonstrating 
facts ; for instance, it was said by the author, and 
it might be true, that carbon will dissolve in 
molten iron just in the same way as common salt 
dissolves in water, and in both cases the freezing 
point of the solution is lower than that of the pure 
solvent. The statement appeared dogmatic, and 
they had been warned against dogmatism. He 
would not say it was so, but he considered the 
better analogy would be, ‘‘as sodium oxide dis- 
solves in water.” Dr. Stansfield might be right, 
but he needed verification. If he could obtain 
this, he would have produced a glorious example 
of the scientific use of his imagination. 

In replying to the discussion the author said 
that Mr. Snelus’s suggestions were interesting, 
but what was needed was to study the condition 
of carbon when dissolved in iron, which was a dif- 
ferent matter from that to which Mr. Snelus had 
referred. 

The President, in proposing a vote of thanks to 
to the author, said it was a great thing to be now 
in the position to argue on the question dealt with 
by the paper. Five years ago they would not have 
had the material for such a discussion, and he con- 
sidered it a great step in advance. 


THe THERMAL AND MECHANICAL TREATMENT 

oF STEEL. 

A paper by Mr. Albert Sauveur, of Boston, 
U\S.A., entitled ‘‘ The Relation between the Struc- 
ture of Steel and its Thermal and Mechanical 
Treatment,” was next read by the secretary, 
Mr. Brough. 

The author pointed out that when a piece of 
steel is heated to a temperature which he defined 
as W, all previous crystallisation is obliterated. In 
these propositions the letter V indicates the tempe- 
rature at which hardening carbon is changed to 
cement carbon during the slow cooling of steel, a 
change which is accompanied by a retardation in 
the rate of cooling, indicating an evolution of heat, 
sometimes so considerable as to produce an actual 
rise of the sensible temperature, a recalescence, of 
the cooling metal. In other words, V represents 
the temperature of the critical point commonly 
known as the point of recalescence. The tem- 
perature V varies somewhat with the carbon 
content, being lowest in the most highly car- 
buretted compounds. In medium hard and in 
hard steel it is generally situated between 625 deg. 
and 700 deg. Cent., and covers a range of some 
20 deg. to 30 deg. In very soft steel the transfor- 
mation occurs at a higher temperature. In steel 
containing very little carbon it is, of course, hardly 
detectable, and is not found in carbonless iron. 
The letter W indicates the temperature at which 
takes place the opposite phase of the same pheno- 
menon, i.e., the passage of cement carbon into 
hardening carbon during the heating of steel, which 
transformation is accompanied by a retardation in 
the rate of heating, indicative of an absorption of 
heat. The temperature W is generally some 30 deg. 
higher than V, and often covers a range of some 
25 deg. The symbols V and W, first proposed by 
Brinell, have been selected by the author in prefer- 
ence to Ar, and Ac,, now more generally used, 
merely on account of their greater simplicity. 

The author drew the conclusions that since it 
had been conclusively shown that the smaller the 
grains of steel the more ductile and tough the metal 
would be, it was evident that there should be 





imparted such a structure to all finished pieces. 
Every finished piece of unhardened steel should, as 
a last treatment, be heated to W. Such treatment 
cannot always be applied, however, but endeavours 
should be made to approach it as far as is con- 
sistent with other conditions. Forged or rolled 
pieces should be finished as near the temperature V 
as possible. The problem is, however, complicated 
by the fact that thick pieces cannot be finished at 
a temperature uniform throughout. If finished at 
a temperature above V the whole mass will begin 
to crystallise during subsequent cooling, but the 
interior being hotter, and cooling more slowly, will 
have a larger grain. The result in structure will 
be far from uniform, and the physical properties will 
also lack uniformity. Uniformity of structure can 
only be secured by reheating throughout to the tem- 
perature W, but that is not always practicable. 
The author said there seems to be considerable dif- 
ference of opinion with regard to the meaning of 
the term annealing, and still more concerning the 
proper temperature to which the metal should be 
heated. It appeared that any reheating followed 
or not by slow cooling, the aim of which is to soften 
the metal and increase its ductility, might quite 
properly be called annealing. Just where the 
softening and. toughening operations should cease 
to be called tempering and to assume the name of 
annealing can only be decided arbitrarily. The 
changes in the physical condition of the metal, which 
it is desired to bring about by annealing, are several 
in number and depend upon the treatment to which 
the metal has been previously subjected. These 
changes the author described as ‘‘ softening of the 
metal,” ‘‘ increase of ductility,” and ‘‘ obliteration 
of coarse crystallisation.” 'To accomplish annealing 
most effectively the metal should be reheated 
throughout to W and slowly cooled from that tem- 
perature, maintaining it a sufficient length of time 
at the temperature V to assure a complete change of 
the hardening carbon into cement carbon. In order 
to harden steel, and at the same time preserve the 
best structural arrangement, the metal should be 
heated to W and then quenched, without allowing 
the temperature to rise above W. This rule is 
quite universally followed, and although smiths 
seldom use pyrometers, some of them become such 
experts in judging the temperature of the metal 
by the colour, that it is probable that the majority 
of their pieces are, at the instant of quenching, 
very near W indeed, or at the refining tem- 
perature, as they properly call it. The tem- 
perature of tempering is also very universally 
regulated by the colour of the metal, and generally 
with great:skill and eccuracy. The use of pyro- 
meters in connection with the hardening and 
tempering of steel should nevertheless be com- 
mended, as it removes all uncertainty, secures 
uniformity of treatment, and may be the means of 
avoiding the destruction in the quenching bath of 
many costly pieces. It is customary to quench the 
metal after it has been heated to the proper tem- 
perature for tempering, instead of allowing it to 
cool slowly from that temperature. It is, however, 
probable that, if it be left to cool slowly, its soft- 
ness will increase, since the change of hardening 
carbon into cement carbon, which is arrested by 
the sudden cooling, will continue a while longer, at 
any rate, if the steel be slowly cooled. 

In the discussion that followed, Mr. Hadfield 
said that certain definitions in the paper were 
lacking in clearness. For instance, the author 
said, ‘‘ When a piece of steel,” the speaker would 
like to know whether the steel was hard or soft, 
and have some information as to its structure. 
He would point out that structure was not only 
a function of temperature, but also of time. He 
considered that the desired temperature should be 
given in grades, and gave examples of the divi- 
sions that should be adopted. He endorsed what 
had been said as to the value of pyrometric 
readings ; but there was no doubt that a form of 
pyrometer was needed better suited for practical 
use in the works. The very beautiful apparatus 
that had been perfected by the President was 
admirable for the laboratory, but something diffe- 
rent was needed for everyday work. 

Mr. F. W. Paul referred at some length to the 
necessity of papers being distributed beforehand, 
and to the desirability of a paper, published else- 
where some years ago, being reprinted in the 
Transactions of the Institute. It appeared, how- 
ever, by some remarks made by Mr. Brough, later 
on, that at the request of the council he had ap- 
proached the author of the paper in question, who 





preferred that the original paper should not be © 
republished as it was getting old, and as he pro- 
proposed to rewrite it to bring the matter up to 
date. 

Papers by Professor E. W. Campbell on ‘‘The 
Constitution of Steel,” and Mr. J. W. Miller ‘‘On 
Pig-Iron Fractures on their Values in Foundry 
Practice,” were taken as read. 

In our next issue we shall give a brief account of 
the remaining proceedings of the meeting. 


NOTES. 

Coat as A BACTERIOLOGICAL FintERING MATERIAL. 

Many materials have been used as media in the 
filtration of sewage, and among these coal has given 
very good results. At the Wolverhampton sewage 
works there is, as we learn from a paper read before 
the Institute of Sanitary Engineers, by Mr. Ernest 
Berrington, a coal filter, 40 tt. 6 in. long by 20 ft. 
wide by 5 ft. deep, with an area of 90 square yards, 
which is doing excellent work. It is constructed 
as follows: A layer of 6 in. of coal about 4 in. cubes 
in size, is laid over the drain pipes. Above this comes 
a 3-in. layer of }-in. cubes, and above this 3 ft. 9 in. 
of g-in. cubes. The top layer consists of 6 in. of 
fine coal-dust. The sewage is applied by means of 
perforated pipes laid on the surface, and is allowed 
to percolate through the filter continuously. At 
the present time this filter is allowed to work for 
twelve hours, and is then allowed to aerate for a 
similar period. The rate of filtration is about 200 
gallons per square yard, equal to one million gallons 
per acre per day. The sewage is first precipitated 
in tanks, and the tank effluent passed through the 
filter. The analyses show the purification on 
organic ammonia effected by the tanks on the raw 
sewage to be 85 per cent., and 98.2 per cent. by 
the tanks and filter combined. On the ‘‘ oxygen 
absorbed” test the purification of the tank effluent 
is 91 per cent., and on the ‘‘organic ammonia” 
the purification of the filter on the tank effluent is 
88 per cent. These results show that coal makes a 
very effectual filtering effluent. 


Extectric Tramways IN Lonpon. 
The London United Tramways, Limited, is 
about to instal 33 miles of electric tramway to the 
west of London. Part of this is already in exist- 





ence in horse lines, and part is to be built. The 
tramways start, at the eastern end, at two points 
not far apart. One of these is at Shepherd’s Bush, 


the terminus of the Central London Electric Rail- 
way, which runs from there to the Bank, and the 
other is at Hammersmith Broadway. There will 
be, roughly speaking, three systems. The north 
line runs from Shepherd’s Bush through Acton, 
Hanwell, and Southall, to Uxbridge, about 12 
miles. The central line runs from Hammer- 
smith through Chiswick, Brentford, and Hounslow, 
for about 8 miles. The southern system has two 
connections with the central system at Kew Bridge, 
and at a spot about a mile west of Brentford, and 
comprises a network of lines running through Rich- 
mond, Twickenham, Teddington, Hampton Wick, 
and Hampton Court.. There isto be a single power 
station in the Turnham Green-road with two sub- 
stations. The portion of the line lying in the 
County of London will be equipped on the conduit 
system, a total of 4} miles; the remainder will be on 
the trolley system. The motor cars will have bodies 
21 ft. 4 in. long inside, supported on two four-wheel 
bogies, the gauge by 4ft.8}in. Mr. J. Clifton Robin- 
son is engineer to the company, and Mr. H. F. Par- 
shall, consulting engineer. In the south of London 
the County Council contemplate constructing a con- 
duit line from Westminster Bridge rosy | Kenning- 
ton-road, Clapham-road, and Clapham Common to 
Balham. This scheme is in the hands of Professor 
A. B. W. Kennedy, and 10,0001. have been voted 
for the cost of the preliminary stages. It would, 
therefore, seem that in London we are on the eve 
of a trial of electric traction on the two rival 
systems on a large scale, the introduction of the 
conduit system being largely due, no doubt to the 
success which has been achieved with it in New 
York. It will be an interesting piece of engineering 
work to design the points and crossing at the 
Elephant and Castle when that section comes to be 
built, if.ever it be. 





Prersonat.—Mr. C. W. Phillips, of the Emlyn Wor! 
Newport, asks us to state that he has added an electri 
poet aie to his monthly register of new and second- 
hand machinery for sale.—Messrs. Geipel and Lange an- 
nounce that they have moved into larger offices at Parlia- 
ment Mansions, Victoria-street, S.W. 
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INDUSTRIAL NOTES. 

Tue Conciliation (Trade Disputes) Act, 1896, has 
not been a conspicuous success. Much was expected 
of it, and, to those who expected much, it must be re- 

arded asa failure. Nevertheless, the action of the 
Board of Trade has not been altogether fruitless. The 
second annual report just issued shows what has been 
done in the two first years of its operation, and with 
what results. In the first report 35 cases are enu- 
merated in which the services of the Board were either 
solicited or offered for the settlement of labourdisputes, 
19 of which were actually settled under the provisions of 
the Act. In thesecond year the total number of cases 
in which the services of the Board were solicited or 
offered was only 32, or three less than in the first year, 
but the number of disputes settled under the Act was 
22, or three more than in the first year. The total 
number of cases has been therefore 67, of which 41 
have been settled under the Act. In the other cases 
12 applications to the Board were refused, mostly in 
cases where one side only asked for its services ; seven 
were arranged by the parties during negotiations, and 
in seven cases the Board of Trade failed to effect an 
arrangement. The record does not seem to be a 
brilliant one, but there is this to be said in its favour, 
that whereas no dispute was ever settled under the 
Act of George 1V., 1824, nor under the Conciliation 
Act of Lord St. Leonards in 1867, nor under the 
Arbitration Act of 1872, the failure of the Act of 
1896 is only comparative. In comparison with the 
three other Acts mentioned, that of 1896 has been a 
success, even in point of numbers, and in its in- 
fluence even more so. 

But the number of cases is not the only test to be 
applied to ascertain the value of the Act. One in- 
stance of settlement may have permanent effects in a 
special industry, and may influence other trades in a 
similar direction. It is pointed out that under the 
Act an arbitrator can only be appointed on the appli- 
cation of both parties to a dispute, whereas a con- 
ciliator can be appointed on the application of one of 
the parties. In certain cases the Board can take 
action of its own initiative, by way of making in- 
quiries or ane for a conference. In the two 
years, applications from both parties were made in 18 
cases, in 13 cases the applications came from em- 
ployers only, in 30 cases the applications were from 
the men only, and in 6 cases there were no applica- 
tion, As regards settlement, 12 disputes were in the 
building trades, 9 in the engineering, shipbuilding, and 
metal trades, 8 in mining and quarrying, and 12 in 
other industries. The disputes which were settled 
by negotiation without the formal appointment of arbi- 
trator or conciliator were as much due to the Att as 
though done in the more formal manner prescribed by 
the Act. 


The report of the Ironfounders’ Society is the most 
satisfactory that has been published for many, many 
years, if not the best ever published as regards the 
state of trade and employment in this branch of in- 
dustry. The figures given in the Table are so ex- 
ceptionally good that they are here reproduced, leaving 
out all the descriptions to which no figures are ap- 
pended, because there are no figures to give : 


This Month. | Last Month. 


Description of State 
of Trade. | Number Number 
of 


Number | 
° re) 
| Places. Members. | 


| Number 
of 


Places. |Members. 











Very good 101 14,695 93 =| «14,186 

Good .. 23 2, 26 2,931 

Not so good ks 1 | 74 

Moderate sis ee 5 476 

Slack and dull.. 1 20 1 21 
Totals 125 17,595 





| 125 | 17,688 


With such a record the number of unemployed 
ought to be very small, and it is comparatively, but 
still 274 were on donation benefit, only two fewer 
than last month. But, of course, these represent 
men out of work from all causes, except disputes. 
There were on dispute benefit 26, or ten fewer than 
last month. On superannuation benefit there were 
829, and on sick benefit only 445, so that the members 
were healthy as well as prosperous. Altogether there 
were 1651 on the funds, showing a decrease of 14, as 
compared with last month. The total cost of all 
benefits was 521/. ls. weekly, or an average of 7d. 
per member per week. The total cash in hand has 
risen to 80,749/. 1s. 8d., showing an increase on the 
month of 1551/, 16s. 10d.; the increase since the same 
date of last year amounts to 34,570/, 3s. 2d. Advances 
in wages have taken place at Leicester of 1s. per week, 
and a second similar advance in October; at Not- 
tingham of ls. per week all round, and at Middles- 
brough of ls. per week all round. The executive 
have placed 3737/. 12s. to the account of the super- 
annuation fund in stock of the Edinburgh Corpora- 


"| falling off is prospective rather than real; ere the time 


there is a scarcity of good moulders in America. 
There is at present a great flush of trade in American- 
foundries, and competent workmen are scarce. 


The report of the Associated Blacksmiths states 
that trade generally in this branch continues good. In 
Dundee several are unemployed and on the idle benefit 
list, but this, it is explained, is usual at the holiday 
season. The holidays in Scotland are so general that 
the offices of the union are closed. Several men were un- 
employed at Belfast also, but this was because riveters 
were scarce, and other work also was behind the 
smiths’ work. Men in the shipbuilding branch at 
Belfast have been scarce for some time; the Boiler- 
makers’ Union has several times told the members 
‘that workmen were wanted. The report states that 
the booking of new work hangs fire, but this is attri- 
buted to the high price of material, which is in such 
demand that foreign shipbuilders are largely placing 
orders for iron and steel with British manufacturers 
at high prices, while, the report says, shipbuidlers at 
home complain that they cannot secure work at a 
sufficient profit to tempt them to accept orders. 


The report of the Amalgamated Carpenters and 
Joiners is again a record of continued prosperity. 
Out of a total of 59,743 members, only 355 are re- 
turned as unemployed, and that number includes all 
who are out of work in America, Canada, Australasia, 
and South Africa. The percentage is therefore in- 
appreciable. The total number on sick benefit is 
1105, and on superannuation benefit 769. Everywhere 
work is busy, and very few indeed need be idle if 
they are good workmen, and sober and industrious. 
Advances have been conceded in four towns with- 
out any stoppage of work, and at Newcastle-on- 
Tyne aher a brief stoppage of work. The society at 
once opened negotiations, which the employers re- 
sponded to, and in the end the matter was settled by 
an advance, which raises the standard rate to 10d. 

r hour for all the men engaged in the housebuilding 

ranch, the ship-joiners not being included in this 
movement. There are disputes pending in eight 
other towns, but there is little danger of a strike ; 
and in sixteen other places the members are requested 
to consult the local secretary before accepting work. 
In neither case is a strike probable. But the society 
has been face to face with another difficulty, namely, 
the demarcation of work, the members of the 
Cabinetmakers’ Union having frequently come into 
conflict with those of the Amalgamated Society of 
Carpenters and Joiners. In order to avert this in 
the future, the various bodies met at a conference, 
when it was agreed that, in many cases, the line of 
demarcation is so fine that only experts can deal with 
the matter. The conference, therefore, agreed to a 
compromise, whereby each society shall recognise the 
cards of members of the other societies, and if a case 
of dispute arises, the men are to remain at work until 
the executives have conferred and come to a settle- 
ment. 





The position of the engineering trades throughout 
Lancashire remains about the same in so far as em- 
ployment goes. There are complaints in some cases 
of new work not coming forward in sufficient quan- 
tities to replace the old orders running out ; but this 
is mainly confined to the establishments engaged in 
making textile machinery. But even with them the 


comes for slackening off the probability is that new 
work will be offering—unless, indeed, a period of 
stagnation sets in. One of the reasons, perhaps, for 
withholding new work is the increase in prices result- 
ing from the increased cost of raw and finished mate- 
rial, and in some instances of wages. It is said also 
that amongst engine-builders, and some sections of the 
machine-tool trade, there is not quite the same activity. 
As the threatened dispute in the engineering branches 
in Mid-Lancashire has now been settled, there is 
little danger of any stoppage of work. The strike 
of ironfounders at Staleybridge ended on Saturday 
last, the employers in the district having conceded an 
advance of Ds. r week to the men. This does not 
indicate any falling off in trade. 


The August Bank Holiday has become so popular 
that it is observed generally throughout the country, 
by all classes and sections of the people. That, and the 
hot weather, caused a lessened output at the furnaces, 
forges, and mills in the Wolverhampton district, and 
also in all the adjacent iron and steel districts. The 
demand for all kinds of finished iron is well maintained 
by all the hardware industries in the district, as well 
as by all the engineering and allied branches, and 
merchants and export traders are in receipt of well- 
filled lines for corrugated sheets, fencing, and railway 
material for India and the colonial markets generally, 
and good inquiries are reported for supplies of Mid- 
land iron for China and Japan. All this tends to keep 
up prices, and it is confidently expected that the Iron- 
masters’ Association will advance the rates of best 


mand, and altogether the outlook is favourable. For 
‘steel. there has been a continuously good demand. 
Report says that pig iron was a little easier, owing to 
the decline in prices in Scotland, but quotations re- 
main the same, and firm. All the local branches of 
the engineering trades continue busy, and so also are 
nearly all of the hardware industries, both light and 
heavy, the prospects being good. 

In the Birmingham district there was but a slack 
attendance at the market last week owing to the holi- 
days, but a fair amount of business is reported to have 
been done. Production is behind by reason of the hot 
weather and holidays, the demand thereby increasing. 
There is every prospect of a good autumn and winter's 
work in the iron and steel trades. The engineers and 
cognate branches are well employed, and so also are 
most of the iron, steel, and other metal-using in- 
dustries. In these branches the only drawback is the 
high price of material, and in some instances its 
scarcity ; but, of course, the producers of raw and 
finished material regard this as favourable. The out- 
look on the whole is exceedingly good. 





The North-Eastern Railway men, especially the 
engine-drivers and firemen, complain bitterly of the 
revised scale of wages, based on the principle of servi- 
tude instead of classification as mee Ata 
meeting of the men held in Gateshead, the revised 
seale was submitted from the general manager, but it 
caused disappointment and dissatisfaction. A resolu- 
tion was passed sg apes against the low scale of 
wages proposed to be paid to the firemen. It was 
alleged that no consideration had been given to ex- 
press men whatever. The men also complain bitterly 
about the great increase in night work. It was then 
resolved to seek an interview with the locomotive 
superintendent and lay their grievances before him. 
The meeting decided to initiate a general movement 
for obtaining better conditions of employment, in- 
creased wages, and higher rates for overtime. It is to 
be hoped that the men will remember the pacific ter- 
mination of a previous dispute, and not resort to any 
threat of a strike, but use all conciliatory means at 
their command. 


A scarcity of farm labour is reported in several dis- 
tricts, but in Lincolnshire it is said to be unpre- 
decented. Wages have risen all round. In one place 
the men refused en masse todo the harvest work at 
last season’s prices, and only returned to work on 
their demand for increased pay being conceded. The 
increased demand for labourers for public under- 
takings, such as water works, and other municipal 
work, is being felt in other directions. 





It was hoped that the lock-out in Denmark would 
have terminated ere now, as the conference of the 
men, after eight hours’ debate, decided to accept the 
draft general agreement arranged by the presidents 
of the Employers’ Federation and of the Joiners’ 
Union. The votes at the close of the debate were, for 
acceptance 128, against 99. The acceptance, however, 
was accompanied by the reservation that the joiners’ 
dispute was to be settled in detail first, and that no 
workshop regulation was to be introduced, except by 
the consent of the representatives of the employers 
and the workmen’s organisations. The employers 
refused to agree to the reservations, and hence the 
lock-out could not be ended until they are withdrawn. 
There is now a danger that the dispute will spread 
and become general. The men have behaved admir- 
ably so far, all being peaceable and quiet. 





The strikes in Spain are extending in various direc- 
tions, and are said to be assuming remarkable propor- 
tions. How far they are purely labour troubles it is 
difficult to ascertain; but the general belief is that 
politics are at the bottom of them. If the labour parties 
in various countries allow themselves to be exploited 
by politicians, they will have worse terms than from 
employers. 





Beician Coat Exports.—The exports of coal from 
Belgium. in the first half of this year amounted to 
2,088,258 tons, as — with 1,827,013 tons in the 
corresponding period of 1898. In these totals the exports 
to France figured for 1,408,733 tons and 1,288,583 tons 
respectively. 





Fremate Lazour iN GerMAny.—A considerable number 


of women are still engaged in iron mines and iron and 
steel works in Germany, the total number so em loyed, 
according to recent returns, being 3739. Of this total 
1283 were employed in iron mines, 852 at blast-furnaces, 
537 at foundries, 623 at forges, and 444 at steel works. 





Marekinc.—A new railway shed at Mafeking will ac- 


commodate eight locomotives, but the time is probably 
not far distant when northern traffic will necessitate a 
much larger number of iron horses being stationed at 
Mafeking. While smaller than the locomotive shops at 


Salt River and Uitenhage, the Mafeking workshops will 








tion, and other securities. The report states that 





bars 10s. per ton. Common sheets are in further de- 





be more compact and modern than either. 
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REFUSE DISPOSAL. 


Refuse Disposal, and the Results Obtained from a Six 
Months’ Working of the Refuse Destructor at Torquay.* 
By Mr. Henry A. Garrett, Borough Engineer and 
Surveyor, Torquay. 

In the preparation of this paper upon ‘‘ Refuse Dis- 
posal” it 1s not the author’s intention to repeat informa- 
tion and statistics obtained during a long period of years, 
nor to quote from published reports more than necessary, 
but merely to wet very briefly upon one or two: impor- 
tant points connected with refuse disposal, and then to 
record his actual experience upon the first sfx months’ 
work of the Torquay refuse destructor. 

Many recent reports and tests upon ‘‘destructors” 
made by eminent men, whose names include Sir Douglas 
Fox and Lord Kelvin, made the author at first doubtful 
whether the information he had gathered would be o 
value ; but as these tests have been made by direct in- 
struction of the Town Council’s Destructor Committee, 
the author came to the conclusion that he might venture 
to give his brethren in the profession the benefit of his 
experience, 

t is now almost universally acknowledged that the 
only satisfactory method of disposing of towns’ refuse 
without nuisance or danger of infection is by cremation 
in suitable furnaces or cells, and by the introduction of 
modern mechanical inventions the heat generated by the 
combustion of the refuse may be turned to a useful and 
profitabie account. 

Since the introduction of the first modern destructor, 
about the year 1876, rapid progress and improvements 
have been made in their design. Many different forms of 
destructors have been invented, the market has been over- 
whelmed with literature containing statistics, informa- 
tion, and reports upon various systems, each and all 
severally claiming to be more or less in advance of its rival. 

_Combined schemes of refuse destruction and electric 
enti ; are at the present time receiving a large amount 
of public attention. Such systems are fascinating, and 
town authorities, unless very cautious, are sometimes 2 
to assume that in their towns’ refuse they have all the 
— of obtaining their electric light for practically 
nothing. 

As the power derived from a destructor depends some- 





¢ | vegetable and 


what upon the quality of the refuse available according to 
each season of the year, care must be exercised not to 
place too much reliance upon evaporative or combustion 
results obtained by one or two tests, taken possibly 
during some most favourable seasons of the year, that is, 
during autumn or winter months, as is so often the case. 
It is “gpa acknowledged that towns’ refuse is then 
of better quality, and naturally contains a larger amount 
of combustible material of a higher calorific value. With 
regard also to ‘‘ combustion ” tests, or the rate of combus- 
tion per cell per hour, results vary Loiesinge | to the 
quality of the refuse burnt, and in this respect also towns’ 
refuse varies according to the locality. For example, in 
a residential district like Torquay, where coal and coke 
are expensive items as compared with any town in the 
Midlands, there is little waste, the refuse being, as will 
be seen by the analysis hereafter, largely made up of 
rden refuse, waste paper, straw, and 
pecking material mixed with fine dust or siftings, all of 
— nature, poor quality, and of somewhat low calorific 
value. 

Primary Object of Destructor.—The primary object of a 
destructor is to dispose of towns’ refuse at the cheapest 
possible cost, and nothing should interfere with the com- 
plete combustion of the refuse and its gases. The utilisa- 
tion of the waste heat must not be obtained in a manner 
that will in any way interfere with the proper oe. of 
the refuse; nor must the ordinary disposition of the refuse 
in the destructor be interfered with. 

ba ter differ upon the question of temperature in the 
combustion chambers of a destructor, some _prefering 
those of the highest ible temperature, whilst others 
prefer destructors of dow combustion. From information 
the author has gathered, and which is confirmed by other 
engineers, the highest temperature destructors cost more 
for ne and considerably more for repairs, and from 
experience he has found that the slower the combustion 
the better is the result to be obtained. 

Types.—It is generally acknowledged that there are 
now four recognised types of destructors, namely, ‘‘ The 
Fryer,” ‘‘The Beaman,” ‘‘The Horsfall,” and the 
‘* Warner Perfectus,” and it is the author’s opinion that 
they are practically equal in three important things, 
namely : : 

1, Each will burn refuse without nuisance. 

2. Each will produce the same temperature. 





Paper read before the Institution of Mechanical En- 
eers, 
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3. Each will — the same quantity of steam with 
the same class of refuse. 





AT TORQUAY. 


AND WARNER, NOTTINGHAM. 





With regard to the cost of working and cost of burning 


the refuse per ton, some of the destructor works, where 
systems referred to above are in operation, take simply 
the cost of the stokers, but on close inspection it will be 
found that there is generally an odd man about the works 
whose wages are charged to another account ; then there 
is the foreman of the refuse disposal department and 
possibly a weigh clerk, who are also charged to another 
account, but whose wages (if not the whole, at any rate 
part) should be included in order to arrive at the true 
cost. 

This method of taking out the cost appears to the 
author to be pretty B somes and more pronounced where 
tests are made for advertising purposes, and where those 
in charge are interested in pees good results. 

If these points were more carefully observed, and care 
taken to include all wages, more reliable information 
would be forthcoming, and local authorities and those 
advising them upon the best system to be adopted, would 
receive material assistance therefrom. 

Cost of Treatment of Refuse.—Upon the question of 
cost of treatment of refuse, and referring to some of the 
most recent reports, it will be found that at Edinburgh it 
is given at 1s. 7d. per ton; yet at Oldham and Bradford. 
where they have practically the same destructor as at 
Edinburgh, the cost is given at 7d. and 6d. per ton. It is 
difficult to reconcile these figures. The author is, how- 
ever, inclined to take the figures given at Edinburgh as 
being reliable. The average of the cost of treatment at 
Edinburgh, Oldham, and Bradford is over 104d. per ton. 
The ‘‘Beaman” at Leyton and Dewsbury deals with 
refuse at an average cost of 1s. 5d. per ton. The ‘ Kryer” 
at Liverpool appears to do better, and the cost is given at 
ls. per ton, and the ‘‘Fryer” at Bournemouth 11d. per 
ton. With regard to the latest ‘‘ Warner Perfectus,” 
erected at Torquay, and now in the charge of the author, 
the cost under conditions referred to in test No. 1 here- 
after tabulated, was a fraction under 93d. per ton, and a 
fraction over 6d. per ton under conditions of test No. 4. 

Although these figures show that the ‘‘ Perfectus” de- 
structor at Torquay is able to deal with the refuse at 
such a low cost, the author does not think that, when 
all destructors are treating the same class of refuse at 
the same wages, there is much to choose between the 
latest high-temperature types of the “‘ Perfectus” and the 
‘Fryer. 

Sarquay Destructor.—The destructor is one of Messrs. 
Goddard, Massey, and ‘Warner’s latest types, Figs. 1 
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and 2, comprising four cells back to back, having each 
about 26 superficial feet of firebars, of the rocking type 
upon the wedge-shaped principle. At the back of the 
firebars, directly under the hoppers, is a firebrick drying 
hearth with a reverberatory arch built over so as to rever- 
berate the heat upon the newly fed refuse upon the 
hearth, thus artially drying it before it reaches the fire. 
Two multitubular boilers are built in between the cells, 
the shells of which are 3 ft. in diameter by 9 ft. long with 
steam drum 3 ft. in diameter by 12 ft. 3in. long, and each 
is set at a working pressure of 801b., but tested up to 
140 lb. upon the square inch. There are two engines, 
one horizontal], having a steam cylinder 10 in. by 20 in. 
stroke, and one vertical engine with steam cylinder 6 in. 
in diameter. 

The horizontal engine is used for driving a heavy 
mortar mill, having a pan 7 ft. in diameter, and a 
Warner’s clinker mull, also for driving a dynamo for 
producing electricity for lighting the works and the 
district in the immediate vicinity of the destructor. The 
vertical engine is used for driving the high-pressure fan, 
air from which is drawn through an 18-in. iron pipe from 
over the top of the tipping platform, so that the foul air 
from the refuse may be extracted from the main building 
and passed under the firebars. 

An oil jet cremator has been provided in the main flue, 
but this has not yet been made use of, as the temperature 
in the cells has been found sufficient to consume without 
nuisance all the refuse delivered to the destructor. 

The circular chimney shaft constructed of red brick 
and surmounted by a cast-iron cap, rises to a height of 
150 ft. above the ground line and rests upon a solid bed 
of concrete 25 ft. 6in. yn 12 ft. thick, carried down to 
a depth of 19 ft. below the ground level. In addition to 
being used in connection with the destructor, a 15-in. pipe 
from the main line sewer in the immediate vicinity has 
been brought to and connected to the cremator chamber. 
The shaft thus acts as a sewer ventilating column. The 
shaft is lined with firebrick to a height of 50 ft. At the 
base of the shaft is constructed a special dust-catching 
chamber, which prevents the possibility of any dust 
being carried out at the top of the shaft. A mess-room 
and bath-room for the men is also provided, together with 
an office store and weighbridge at the main entrance. 

The whole of the works are enclosed in a substantial 
building constructed of uncoursed limestone masonry, and 
are situated in the centre of an apple orchard, the locality 
being one thickly populated on one side, and having a 
large area of building land on the other side, which latter 
is now being rapidly built over. 

The whole cost of the works, exclusive of the land, 
has amounted to 6500/. 

Owing to the configuration of the district of Torquay, 
and the site selected being surrounded by hills upon 
which valuable property existed, the contractors were 
bound by very stringent conditions that the destructor 
should do the work claimed for it without nuisance. The 
tests, tabulated hereafter, were made with a view not 
only to ascertain whether the destructor was capable of 
performing the work claimed for it; but, in addition, 
whether it is possible to extend its utility for electric 
lighting purposes outside the town, and they were made 
quite independently of the manufacturers. 

Previous to the tests being made, the refuse used was 
carefully sorted, and the following component parts may 
prove gn egy : 

The refuse for the December and January tests, 
screened and sorted from a total weight of 37 tons 
7 cwt. 1 qr. 21 lb., was similarly composed of the fol- 


aig | : 
1. Paper, cardboard boxes, straw, packing material and 
the like, 4 tons 12 cwt., or 12.29 per cent. 

2. Vegetable and garden refuse, impregnated with fine 
ash, 19 tons 10 cwt., or 52.072 per cent. 

3. Screenings, cinders, clinkers, pieces of small coal and 
the like, 2 tons 8 cwt. 3 qr., or 6.51 per cent. 

4. Fine ashes and dust, 9 tons 10 owt. 1 qr. 7 Ib., or 
25.423 per cent. 

5. Pots, pans, crockery, bottles and the like, 1 ton 3cwt. 
3 qr., or 3.172 per cent. 

6. Raga, bones and the like, 2 owt. 2 qr. 14 lb. or 0.3506 
per cent. 

The component parts of the refuse for the June test, 
from a sample of about 16 cubic yards weighing 8 tons, 
being of such an extraordinary nature, were more carefully 
sorted, and the result was as follows : 


Owt. Qr. Lb Cwt.Qr.Lb. 
Fish offal be -. 38 2 21 Waste paper .. or ee eS 
Meat and poultry offal 0 3 17 Vegetable refuse a 2 
Waste bread, bits of Garden prunings .. 4 1 0 
cake .. “a 1 15 Bones .. 3 of ae 
Brickbats, stones 03 8 ‘ os » BOR 
Bits of wood, old Bits of canvas oon Se 
boxes a -. © 0 23 Old bootsand shoes 0 0 11 
Old tins, pans, pails.. 3 2 9 Fine dust ~~ ee a 
Bits of old iron .. 1 1 O Screenings .45 2 0 
Pots .. ge 1 2 4 Bitsofcoal . . © fae 
Bottles and glass 1 3 18 Bitsofcoke .. 0 0 21 
Straw .. ive > we 2°78 
Test No. 1, December 21, 1898. 


Number and type of furnaces .._ Four ‘“* Warner Perfectus.” 

of boilers and position Two, between the furnaces. 

of refuse burned Unscreened ashpit refuse, very 
dry, eg yo arn a large 
quantity of waste r, 
straw, and packing oe 
The first four loads delivered 
being very light, were abso- 
lutely destroyed in the first 
hour and a —. 

Very fine and dry. 

12 hours, 8.80 a.m. to 8.30 p.m. 

Three, in addition to half time 
of contractor’s representative 
superintending running of the 


Nature 


State of weather .. 
Duration of test .. s 
Number of men engaged 


Wages ofabove .. “oh ee 
Total weight of refuse delivered 
to destructor during the day 
Total weight of refuse burned 

during the twelve hours 
Cost of burning per ton.. oe 
Colour of smoke from chimney 


9 ntity of water evapo- 
rated. Starting at 8 a.m. 
from a cold-water feed and 
steam gauge standing at 00 .. 
Refuse burned per pound of 
water evaporated under disad- 
vantageous conditions above 
referred to “ei a ‘ 
Average steam pressure main- 
tained during 12 hours in 
each boiler (31 read ngs) 
Highest reading 11.30 a m 
Lowest reading 8 p.m. .. os 
Total indicated horse - power 
per hour continuously at 20 1b, 
of water per indicated horse- 
power a - Be 
Residuals from total quantity 
of refuse delivered and burned, 
including that left on comple- 
tion of test 


Total 


Duration of test .. 
State of weather .. 
Nature of refuse .. 


Total quantity actually burned 
Steam pressure in boilers at 
start oe 0s .s as 
Water evaporated from a cold- 
water feed oe rs * 
Temperature of feed water 
Quantity of refuse burned per 
pound of water evapora oa 
Average steam pressure main- 
tained in each boiler .. = 
Conditions under which that 
pressure was maintained 


Total indicated horse-power per 
hour developed after allowing, 
say, 30 minutes for raising 
steam ee . 


The third test, of three 


the water evaporated. 


Duration of test .. Ss i. 
State of weather during test .. 
Nature of refuse .. ae oe 


Total quantity burned .. 


Water evaporated - 
Temperature of feed water... 
Quantity of refuse burned per 
pound of water evaporated .. 
Average steam pressure main- 
tained during the three hours 
(average of tenreadings) .. 
Conditions under which steam- 
pressure was maintained 


Total indicated horse-power 
maintained at 20 Ib. of water 
per indicated horse-power 


above, made for the 
sumed per cell per 
follows : 


Duration of test .. 
State of weather .. 

Nature of refuse .. ar ine 
Number of men engaged, and 
wages 


Total quantity of refuse actually 
consumed in the three hours 
Quantity of refuse consumed per 
cell per hour 


mat burning per ton on above 
Steam pressure on boilersat start 
Average steam pressure main- 


tained during the whole of the 
three hours with engines 





machinery. 





r whole time (average 
of ten readings)... = a> 


Percentage of residuals 


Test No. 2, December 28, 1898. 


12s. 8d., including above. 

19 tons 7 cwt. 

16 tons 7 cwt. = 36,624 Ib. 

9.294. - 

First observation 9.30 a.m. light 
brown, 2.20 p.m. almost 


colourless, and at 4 p.m. light 
brown. 


1224 gallons—12,240 lb. 


2.99 Ib. 


57 ,, 


On, 


38 


” 


51 indicated horse-power 


Tons Cwt. Qr. 
Clinker 0 64 O 
Fine ash .. ‘ee ae 2 
Old tins and the 
like = oe 2 3 
38 18 #1 
18 93 


34 hours, 9.30 a.m. to 1 p.m. 
Very stormy at start, heavy rain. 
Unscreened ashpit refuse of 
somewhat better quality than 
that of December 21, and 
containing a fairer proportion 
of cinders, mixed, however, 
with a large quantity of 
waste paper and packing 
paper of little calorific value. 
3 tons 6cwt. 2qr. 24 lb. =7472 1b. 


20 Ib. 


350 gallons—3500 Ib. 
50 deg. Fahr. 


2.135 Ib. 


54 Ib. 

Steam jet to oil cremator in 
use. Vertical engine for fan, 
25 horse-power engine, run- 
ning mortar mill with exhaust 
open whole time. 


584 indicated horse-power. 


hours’ duration, was made 


under somewhat different circumstances, namely, after 
the cells had been raised to a high temperature and then 
the heat from the subsequent three = 

sent continuously through the boilers, careful observa- 
tions being made of the quantity of refuse consumed and 


urs’ combustion 


Test No. 3, January 2, 1899. 


3 hours, 1.45 p.m. to 4.45 p.m. 
Stormy. 
Unscreened ashpit refuse, similar 
to the above, very wet, and 
containing a larger quantity of 
cinders, bits of coal and coke. 
oo 5cwt. 1 qr. 8 lb. = 5076 Ib. 


Steam pressure in boilers at start 70 1b 


300 gallons—3000 Ib. 
56 deg. Fahr. 


1.692 Ib. 


81.2 Ib. 

Steam jet to cremator in use; 
also vertical and horizontal 
engines in use, with exhaust 
full open. 


50 indicated horse-power. 


The fourth test from a sample of the refuse referred to 
pape = ascertaining quantity con- 
our with power developed, was as 


Test No. 4, June 2, 1899. 


3 hours, 2.30 p.m. to 5.30 p.m. 

Very fine. 

As tabulated above, very light. 

Three at 3s. 4d. a day of 12 
hours (seven days a week). 
Wages of superintendent and 
man running machinery and 
mortar making not taken into 
account, as revenue from 
mortar made and sold is suffi- 
cient to cover wages. 


5 tons 56 Ib. = 11,256 Ib. 

938 Ib. per cell or at the rate of 
upwa'ds of 10 tons per cell per 
day of twenty-four hours. 


A fraction over 6d. per ton. 
55 Ib. 


Water evapor.ted from a cold- 
water feed oe - ‘0 

Total indicated horse-power per 
hour developed, allowing 20 1b. 
of water evaporated per hour 
per indicated horse-power 51 indicated horse-power. 

In comparing these tests it is interesting to note that, 
although the refuse was of such a variable nature, the 
power developed on each occasion was practically the 
same. 

These tests having shown that the destructor was 
capable of developing more power than required for the 
machinery introdu in its orginal constructiofi, the 
Council were recommended by the author to extend the 
electrical installation by the introduction of a larger 
oo with a battery of accumulators for the purpose 
of lighting a considerable length of public roads in the 
immediate vicinity of the destructor. The recommen- 
dation was agreed to, and with the able assistance of his 
colleague ‘the electrical engineer, Mr. P. Storey, the 
extensions which comprise the following works are now 
in course of construction, and will be completed in a few 
weeks: A 9-kilowatt shunt-wound Taunton dynamo ; one 
set of 55 ‘*R” tyre chloride accumulators with a capa- 
city of 450 ampere hours; a 50-ampere switchboard with 
ammeter and voltmeter six-way charge and discharge 
switches, automatic cut-in° and cut-out, four.circuit 
switches, ammeter switch and voltmeter key. 

The existing street gas-lamp columns are being fitted 
with a specially designed double arm, to each of which 
are affixed two 8 candle-power glow lamps. The number 
of columns to be converted for the present is twelve,* 
and in the works there are twenty 8 candle-power glow 
a 2 and three 1200 candle-power arc lamps. 

The residuum from the destructor has been analysed by 
Dr. Bernard Dyer, of London, with the following result : 


3°80 Ib. 








Ground 
Clinker. Flue Dust. 
Moisture, organic matter, and watcr of 
combination Hh H ae bie 1.00 6.62 
*Phosphoric acid 1.06 0.96 
Lime .. a ae a 10.47 &.40 
Oxide of iron and alumina 33.54 33.34 
Carbonic acid, &c... = 4.41 10.38 
Silicious matter 49.52 40.40 
00 100.00 
Nitrogen .. practically none 0.17 
Equal to ammonia... xe a 5 nS 0.21 
*Equal to tribasic phosphate of lime .. 2.31 2.09 


A ready sale for all mortar made, clinkers, ashes, and 
flue dust, has been effected amongst local builders and 
others, and a considerable revenue derived therefrom. It 
is now proposed to manufacture disinfectant powder 
from the flue dust by adding crude carbolic acid in suffi- 
cient proportion to convert it into a thick paste, and 
then when dry to regrind it in the mortar pan, supplying 
it after to the men collecting the refuse for use in sprink- 
ling offensive ashpits or boxes. 

In concluding this r the author desires to thank 
the Council for permitting him to prepare and read it. 
The subject is one of immense importance to local autho- 
rities, and a record of actual experience in the work of a 
destructor under ordinary conditions may generally be 
found to be of value to those who have the i sense ome 
of preparing schemes for refuse disposal, and therefore it 
has given him great pleasure in recording his experience 
in this form. 





MACHINERY OF H.M.SS. ‘‘PROSERPINE” 
AND “PSYCHE.” 


The Machinery of H.M.SS. ‘‘ Proserpine” and ‘‘ Psyche” 
as Illustrative of the Work Done at Keyham, Particu- 
larly with Reference to the Practical Training of Engi- 
neer Students.t+ 

By Mr. Rosert Mayston, R.N., Chief Engineer H.M. 
Dockyard, Devonport. 

For some years, ‘in addition to the general work of 
repairs to the machinery of ships, there has been con- 
tinuously new machinery in course of manufacture. The 
ships for which the machinery has been manufactured at 
this dockyard comprise the following : 


Pheasant ... as af ae .. 1900LH.-P. 
Partridge - ee sxe SED 9 
Lapwing 1200 ” 
Ringdove 1200 ,, 
Phe . ooo 5, 
Astrea 9000 ,, 
Talbot 9600 ,, 
Pheenix 1400 _ ,, 
Algerine 1400 _ ,, 
Proserpine ... 7000 ,, 
Psyche x 7000, 


and at the present time the engines and boilers for Her 
Majesty’s A ir Rosario and Vestal, each of 1400 indi- 
cated horse-power, are in progress. ‘ Be 

The desi are worked out in the chief engineer's 
drawing - office, receive Admiralty criticism and_ fin 

approval before the work of manufacture is put in hand, 
and with the exception principally of the steel castings 
and larger steel forgings, such as shafts, the various parts 
of the machinery are made and fitted at the yard. It is 
thus seen that each entry of engineer students of recent 
years has, during its course of ON had the oppor- 
tunity of witnessing the construction of, and taking part 





* Since this paper was written these works Have been 
completed, and with all lamps alight there still remains 
a sufficient margin to supply current to an additional 
dozen lamps, which will be converted at an early date. 

+ Paper read before the Institution of Mechanical En- 
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in the manufacture, erection in the shop and on board 
the ship of, at least, one set of machinery for a warship, 
involving the most up-to-date practice of the time. 

Of the two latest completed ships atove tabulated, the 
Proserpine and Psyshe, the engines and boilers of both 
were caeeadenn. at Keyham, but in the case of the 
first named were fitted on board at Sheerness, whereas in 
the Psyche the whole of the work, both manufacture and 
fitting on board, was carried out at Keyham. Both are 
third-class cruisers of a type of which there are several in 
Her Majesty’s Navy, either completed or under con- 
struction. The machinery comprises in each case two 
independent sets of triple-expansion engines, each with 
three vertical cylinders of diameters 204 in., 33in., and 





Ftg.3. Plan of Keyham Factory. 





| The aeeten are independent castings, the —_ res- 
sure and intermediate-pressure unjacketed and the low- 
| pressure jacketed ; the working barrels of the latter are 
_ made separately, and the pressure of steam arranged for 
| in the jackets 45 Ib. per square inch. : ‘ 
| ‘The slide valves of the high-pressure and intermediate- 
fone cylinders are of the piston type; those of the 
| low-pressure cylinders are flat. This arrangement is very 
generally adopted, one reason being that with the flat 
valves there is less liability of leakage past them into the 
condensers. The slide gear comprises the ordinary double 
' eccentrics and links, with steam-starting as as hand- 
starting gear. There is a cast-metal surface-condenser 
|to each set of engines, the circulating water passing 
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54 in., the length of stroke being 2 ft. 3 in.; they were de- 
signed to obtain with each set 3500 indicated horse- 
wer, or 7000 indicated horse-power with both sets, the 
ilers being worked under air pressure, and the steam 
— available at the engines being 250 lb. per square 
inch, 

Arrangement of Engines.—The general arrangement of 
the engines is shown in the illustrations on our two-page 
plate, and also on page 203. Figs. 1 and 2 give views of 
the engines taken from forward, and Fig. 3 a view taken 
from aft. Figs. 4 and 5 give elevation and plan of the en- 
gines, showing sections through the cylinders and —_- 
tion of. the columns, Hager &c., and Figs. 6 and 7show 
the elevation and plan of the arrangement of the ma- 
eneny throughout the ship, giving positions of auxiliary 

ngines, 





through the tubes; the circulating pumps are of the 
centrifugal type, and designed to be each capable of dis- 
charging 600 tons of water from the bilge per hour with 
steam of 200 Ib. pressure per square inch, and exhausting 
into the atmosphere. Balance weights are fitted to the 
high-pressure and low-pressure cranks, and on the trials 
of the ships there was found to be practically no vibra- 
tion, there being complete steadiness of engines at all 
speeds. The propellers are three-bladed, of the modified 
riffiths type, and the blades are of manganese bronze. 
Diameter of propellers 10 ft. 7 in., pitch at which set when 
tried 11 ft. 3 in. si: . 
Boilers.—The disposition of the boilers B is shown in 
Figs. 6 and 7 of the general arrangement of the mathinery 
throughout the ship. There are two boiler-rooms, con- 
taining eight water-tube boilers of the Thornycroft type, 





capable of being worked at a pressure of 300 lb. per square 
inch. The total area of firegrate is 350.4 square feet, 
and the total surface of generating tubes is 19,515.5 
square feet. The whole number of generating tubes in 
these boilers it 8752, varying in diameter from 14 in. to 
lfin., the thickness of each tube being 0.116 in. All 
tubes are zinc coated by electro-deposition on the outside, 
and are solid drawn by the cold process. The tubes are 
secured to the collector plates by the ordinary method of 
expanding. Water pressure tests of 450 1b. per square 
inch were applied to the boilers after manufacture in 
shop, again when placed in ship, and again after trials. 
Fig. 8 gives a view of one of the boilers as built up in the 
boiler-shop. Four independent feed pumps are fitted, 
two main and two auxiliary, all of the Weir type. The 
main and the auxiliary feed pumps have independent 
systems of delivery pipes and feed valves, and the arrange- 
ments are such that each of the pumps is capable of feed- 
ing any of the boilers. An automatic feeding apparatus 
is fitted to each boiler, which, with the slow-moving feed 
pumps provides a very efficient arrangement for maintain- 
ing a strictly uniform water level. Steel is the material 
used in the main leads of steam pipes, and the pipes are 
coated externally by electro-deposition of zinc. 

Forced Draught,—There are eight fan-engines F for 
forced draught gs which on the forced-draught 
trials were capable of maintaining an air pressure of 3.7 in., 
with mean revolutions per minute 663, 

Additional Machinery.—The machinery, apart from the 
main — and boilers, comprises the following : Two 
electric light engines E, Figs. 6 and 7, one stearing engine 
S, one capstan engine, two reversing engines, eight forced- 
draught fan engines F, four ash hoists J, one air-com- 
pressor A, two main circulating engines C, two main feed 
engines M, two auxiliary feed engines X, two fire and 
and bilge engines G, two hotwell engines H, two dis- 
tillers D. 

Prior to the boilers being placed in the ship, one of the 
type was tested to ascertain if its evaporative power 
would meet the specified requirements, steam pressure 
being maintained at 300 1b., and steam exhausting into 
the atmosphere at that pressure. Particulars of results 
were as follow : 


Area of firegate nee 43 87 sq. ft. 
Total heating surface... 2563.5 ,, 
Steam pressure... : Ny. 300 Ib. 
Mean air pressure ... 32in, of water 
Fan in use a lin No. 
Diameter of fan on 5 ft. 6 in. 
Revolutions of fan per minute 544 
Consumption of coal per hour _.. 2920 Ib 
a “a square foot 

of ti ee ea eee 1 veg 3 Oe 
Thickness of fire ess 6 in. 
Total water evaporated per hour 19,210 lb. 
Water per pound of coal from tem- 

perature of feed water a8 6 58 lb. 


Equivalent evaporation from and at 
212 deg. ses ad 


eee: 8.10 ,, 
Temperature of funnel one thes 


841 deg. 


As is usual with Her Majesty’s ships, on completion 
the machinery was subjected to a series of trials which 
were required to be carried out to the satisfaction of the 
Admiralty A | Officers. These trials comprised 
the foHowing: 1. A basin trial. 2. A preliminary trial 
at sea. 3, A trial of 30 hours’ duration at 3500 indicated 
horse-power. 4. Trial of eight hours’ duration at 5000 
indicated horse-power. 5. A four hours’ trial at maximum 

wer, during which the power obtained was required to 

= than that specified, nor more than 5 per cent. 
above it. 

A summary of the results obtained on the trials of the 
two ships is as follows : 


Thirty Hours’ Trial at 3500 Indicated Horse-Power, 
‘* Proser- 


ine,” “Psyche.” 
Pressure of steam at engines Ib, 210 215 
Vacuum in condensers, star. in. 25.7 26.3 
Tet i i nn. ee 
Revolutions per minute, star. 169.2 171.2 
“a » port 1683 170.0 
Indicated horse-power, star. 1755 1835 
s a port 1899 1811 
Total horse-power ... 3644 3646 
Eight Hours’ Trial at 5000 Indicated Horse-Power. 

a ‘Psyche. ’ 
Pressure of steam at engines Ib, 243 234 
Vacuum in condensers, star. in. 26.1 27 
Ae ”, po 25.8 26 
Revolutions per minute, star. 195 194.4 
” ” port 193.5 193.6 
Indicated horse-power, star. 2674 2376 
98 “ port 2662 2522 
Total horse-power ... 5336 5098 


Four Hours’ Trial at 7000 Indicated Horse-Power 
(Full Power). 
** Proser- 


ine.” **Psyche.” 

Pressure of steam at engines Ib. 245 235 
Vacuum in condensers, star. in. 25.1 26.4 
. ad port ,, 24.2 24.4 
Revolutions per minute, star. 222.7 217.6 
‘i = port 220.5 218.0 
Indicated horse-power, star. 3636 3558 
” ” port 3509 3473 
Total horse-power ... 7145 7031 


The usual stopping and starting trials to test handi- 
ness of machinery were satisfactorily carried out, and all 








auxiliary machinery tested to ascertain its full compliance 
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with requirements. An important condition attending 
these trials is that the water in the boilers must remain 
fresh throughout. It was required that, should there be 
any admixture of sea water, the cause must be ascertained 
and the trial repeated after the n adjustments 
have been made. The freshness of the boiler water and 
feed water is determined by the nitrate of silver test, 
and by the use of a special sensitive hydrometer. Also 
on the thirty hours’ trial at 3500 indicated horse-power, 
it was required that all losses of fresh water caused by 
steam and water leakage should be made good by the 
evaporating plant. 

On conclusion of the trials above enumerated, the 
machinery was opened up in the usual manner for exami- 
nation and for the satisfaction of the inspecting officers. 
Also a water-pressure test of 450 lb. per square inch was 
applied to the main and auxiliary steam pipes, and all 
joints were found to be perfectly tight. The low-pressure 
cylinder jackets were tested to 150 lb. pressure with 
similarly satisfactory results. 

The opening up was satisfactory, and everything 
appeared to indicate durability and efficiency. 

Further Trials,—Subsequently to the opening up and 
after the ships were commissioned, a further trial of 
three hours’ duration took place ; the power authorised 
was 5000, and the following were the results obtained : 


** Proser- «:p.., » 
pine.” Psyche. 

Pressure of steam at engines, lb. 230 235 
Vacuum in condensers, star., in. 25 27.8 
a ss i 23.8 25.2 
Revolutions per minute, star. 186.5 195.8 
He a port 1865 194.2 
Indicated horse - power, star. 2501 2609 
t “ port 2600 2538 
Total horse-power 5100 5147 


Shortly after the completion of the commissioning trials 
the ships left England for the North America and West 
Indies station, the Proserpine last year and the Psyche 
in May of the present year. The procedure as regards 
these two ships was practically similar to that carried out 
in all new ships, and illustrates the tests to which ma- 
chinery is subjected before being finally accepted by the 
Admiralty, whether the machinery has been manufactured 
by a private firm or at a dockyard, and before the ships 
are permitted to depart on home or foreign service. __ 

Training of Engineer Students.—The Psyche’s machi- 
nery, as well as that for other ships previously con- 
structed or now under construction at Keyham, has 
afforded excellent opportunities for the efficient trainin 
of the engineer students, who are being instructed bot 
theoretically and practically to enable them to become en- 
gineer officers in the Royal Navy. For the last eleven 
years Keyham has been the only Admiralty training 
ground for these officers. The number of students at the 
present time is 192, An entry is made once each year, 
during the first or second week in July, following a com- 
petitive examination held by the Civil Service Commis- 
sioners in the previous April. The period of training is 
five years. cera this time they undergo an educa- 
tional course at the Royal Naval Engineering College 
under Professor Worthington, whilst their practical train- 
ing is obtained in the dockyard at =f am, and the 
work they perform is, as far as possible, real. They 
take a considerable part in the repair and manufacture of 
machinery, and in the cases of the two ships which have 
formed the basis of this paper, they have had a very large 
interest, more so in the Psyche, for the reason that they 
have been able to follow the manufacture of her engines 
and boilers right through to the time of the ship going to 
sea ; whereas in the Proserpine, as previously mentioned, 
the engines and boilers were sent to Sheerness to be fitted 
in that ship, and the experience to be gained by seeing 
them fitted on board was not obtainable. 

As illustrating the part taken in the manufacture of new 
machinery, reference need only be made to that of the 
Psyche, and the following work was entirely carried out 
in the engineer students’ fitting-shop: The two surface 
condensers were tubed and tested ; the two fire and bilge 
engines, eight fan engines, two hotwell engines and 

oumMps, two gow yg | engines and pumps with auxi- 
iary air pomp, and the two reversing engines in con- 
nection with the slide-valve gear, were completely fitted 
up from the rough forgings and castings, including all 
machine and fitting work. In addition, a large number 
of minor fittings, such as cocks, valves, &c., 
through the hands of the students. It should be noted 
that the work just enumerated is an indication of what is 

rformed by the students in the early part of their train- 
ing, that is, during the first half of it, and its class is such 
as to offer every possible attraction for a student com- 
mencing @ marine engineering career ; at least this is the 
object aimed at, and judging by results there is every 
reason to assume it has been successfully attained. 

Fig. 9 is a plan of the workshops at Keyham, show- 
ing the position of the fitting-shop appropriated for the 
training of the engineer students, relatively to the prin- 
cipal fitting-shops of the chief engineer’s department. It 
will be seen that they are so close that the students are 
enabled to watch any erection of new machinery ; in fact, 
it is part of their instruction to be shown the nature of 
the work as it progresses, and they are afforded every 
facility. 

It - be of interest to give the exact training an en- 
gineer student undergoes at Keyham during the five 
years he is under instruction pans to his appoint- 
ment as an assistant engineer, R.N. ; 

First Year’s Training.—On entry he is engaged on 
practice work with the hammer and chisel, and after a 


short time commences engine fitting (useful work). 
Second Year’s Training.—For nine months he is em- 
ployed at the lathe, and the remaining three months at 





other machines. During the second year a half day per 
week for the greater part of the year is spent in sketching 
details of machines and parts of reo : 

Third Year's Training.—Eight months are spent in 
engine fitting in the students’ shop, one month he is 
sketching details and learning the principles of construc- 
tion of machinery used in connection with the discha 
of torpedoes, such as air-compressing machinery, torpedo 
tubes both submerged and above water (the latter as made 
and placed on board the Psyche,) and the remaining 
three months he is employed on repairs to engines, &c., 
of ships afloat, or as the opportunity presents itself, such 
—_ the case of the Psyche, in fitting new machinery in 
ships. : 

It wn dl here be observed that the testing machine for 
materi is p in the students’ fitting-shop, and 
arrangements are made for the students in turn to become 
acquainted with the tests and the methods of carrying 
them out and of recording them, all very important 
matters in connection with an engineer’s training. All 
the materials used in the manufacture of Pysche’s 
engines were so tested in order to ascertain if they com- 
plied with requirements as laid down in specification; for 
instance, in the case of the gun-metal used the tensile 
strength must not be less than 14 tons with an extension 
in 2 in. of length of 74 per cent., and in the case of high 
tension cast bronze, such as used for the Psyche’s propeller 
blades the tensile was not to be less than 28 tons with 
15 per cent. extension. 

Fourth Year’s Training.—The first six months are a 
continuation of the last three in the previous year, fol- 
lowed by one month in the coppersmiths’ shop, where 
the short time renders it necessary their work should be 
more or less of a practical character, such as fitting catches, 
branches, and flanges, soldering and brazing, becoming 
acquainted with the method of running white metal into 
bearings and making sketches of the principal apparatus 
and processes generally appertaining to coppersmiths’ 
work. This is followed by one month at smithing, in 
which the work is also of a practical character such as 
welding and light forging. hen follow one month in 
each of the pattern-shop and brass foundry, and two 
months in the boiler-shop, in the last of which he 
obtains knowledge of riveting, tube rolling, &c.. - 

With reference to the boiler-shop there are invariably 
new boilers under construction, and all descriptions come 
under repair or observation. At the present time Belle- 
ville boilers are being manufactured for the Vestal, and 
tubes are being prepared for boilers of the small-tube type 
already in existence, including the following descriptions: 
Thornycroft, Yarrow, Reed, Mumford, Blechynden, Du 
Temple. Also the Babcock and Wilcox boiler is under 
observation. During the third and fourth years one 
evening a week for two hours is appropriated for instruc- 
tion in drawing under the direction and supervision of ex- 
perienced draughtsmen. 

Fifth Year’s Training.—One month in the pattern-shop 
and one month in the foundry similarly to fourth year, 
doing useful work. Three months’ fitting on ships afloat. 
Two months are appropriated for obtaining some acquaint- 
ance with the elementary principles of ship construction 
and the fittings of ships. The remaining five months are 
spent in the drawing-office learning engine drawing and 
design, the latter part of the time being occupied in the 
preparation of a drawing from his own sketches, which 
ee is required to be done to enable him to pass into 
the Navy. 

In at BE that the students may become acquainted 
with the working of machinery and the duties connected 
with the engine-room when under way, the Admiralty 
have set apart H.M.S. Sharpshooter for the purpose, and 
classes are taken from March till October. During 
March the ship steamed in the basin, and each third-year 
student is afforded the opportunities of actually perform- 
ing the operations of laying and lighting fires, getting u 
steam, opening and regulating the various valves, attend- 
ing to the working of the engines and boilers, and learn- 
ing the various duties of the engine-room. The third- 
year students are divided into four classes, the course for 
each class lasting one week—four days under steam, the 
remaining two days for repairs, examination, &c. From 
April 1 to September 30 (except during examination and 
vacation times) the Sharpshooter is steamed under way 
by fourth and fifth-year students on two afternoons and 
one whole day a week, when all duties connected with 
the working of the engines and boilers and examination 
and repairs after steaming, are carried out by them. 
Each student, by the end of his fifth year, has passed 
through, in addition to the preliminary stage in the third 
year, four courses of steam under way, each course of 
two weeks’ duration. 

At the end of the season the ship is laid up for repairs, 
which are largely effected by the students themselves 
during the winter months. 

It should be noted that the were rag has triple- 
expansion engines, and was the first ship in Her yng 4 
Navy to be fitted with Belleville boilers, so that the 
steaming instruction afforded the engineer students by 
this ship is of very modern character. 

Lectures on marine engineering are given to the various 


ears by officers of the chief engineer’s department at 
eyham, eighteen per annum to the fifth year, and 
twelve to each of the other years. The time devoted to 


the Sharpshooter and to lectures is taken out of the 
students’ working hours in the dockyard, which comprise 
four forenoon and five afternoons ; the two remaining 
forenoons are devoted to educational subjects distinct 
from the dockyard, and under the direction of the head 
master. 

. Sir William H. White, in his presidential address, de- 
livered to this Institution in April last, gave the various 
descriptions of machinery with which the modern warshi 





is now supplied ; and it goes without saying that with 


the growth of this machinery the necessity has increased 
for giving the officers who will be mainly responsible ‘for 
its efficiency every opportunity for becoming familiar 
with it, and of becoming up-to-date engineers. 

The facilities afforded at Keyham for the acquirement 
of a thoroughly practical training place the Royal Naval 
Engineering College in the foremost rank as an institu- 
tion for obtaining a sound knowledge of mechanical engi- 
neering. The fact that as soon as possible after entry the 
student is employed on useful work, the various courses 
of instruction which are arranged to render the know- 
ledge of marine engineering obtained as complete and as 
comprehensive as possible, the facilities afforded for 
acquaintance with running machinery, the constant con- 
tact throughout the training with experienced workmen, 
the frequent opportunities afforded for obtaining infor- 
mation from the officers who have charge of the training 
—all go to indicate that nothing is spared to make the 
training of the engineer student as complete as possible. 

It has been thought that the subject could be best 
placed before the members of the Institution of Mecha- 
nical Engineers by associating the manufacture of the 
machinery of H.M.SS. Proserpine and Psyche, in which 
the students themselves have had considerable interest, 
with a description of the training undergone. It only 
remains to say that a, better idea can be obtained by a 

rsonal inspection of the workshops at Keyham and the 

yal Naval Engineering College itself, and that it will 
be considered a privilege to give the members of this 
Institution any further information desired. 





LAUNCHES AND TRIAL TRIPS. 

THE trial trip of the screw steamer Kumara, which 
has been built to the order of the Shaw, Savill, and Albion 
Company, Limited, of London, by Messrs. C.S. Swan and 
Hunter, Limited, of Wallsend, and fitted with machinery 
by the Central Marine Engine Works, West Hartlepool, 
took place on the 5th inst. Her principal dimensions 
are as follow: Length over all, 438 ft. ; m extreme, 
54 ft. 3in.; and depth moulded 38 ft. 10 in. to upper 
deck. One hold forward of the machinery space and one 
aft have been insulated for the carriage of frozen mutton, 
of which the steamer is intended to carry 100,000 carcases, 
the refrigeration being done x, te 1 freezing engines, 
which have been built by the Haslam Foundry and Engi- 
neering Company, of Derby. The propelling machinery 
consists of a set of triple-ex ion engines having 
cylinders 32in., 54in., and 86 in. in diameter, with a 
piston stroke of 54in., steam being generated in five large 
single-ended boilers working at a pressure of 180 lb. per 
square inch. 





The s.s. Balakani was launched on the 8th inst. from 
the yard of Messrs. Sir James Laing and Sons, Limited, 
of Sunderland. She has been specially constructed for 
the carriage of petroleum in bulk for Messrs, Lane and 
Macandrew, and is the second of three steamers building 
by Messrs. Laing for that firm. The principal dimen- 
sions are: Length, 335 ft.; breadth, 45 ft.; moulded 
depth, 295 ft., and her engines have cylinders 244 in., 
40 in., and 66 in., with a 40-in. stroke, and take steam at 
180 lb. pressure from two powerful single-ended boilers. 
The vessel and her machinery have nm built to the 
highest class at Lloyd’s and Bureau Veritas, and con- 
forms to the Suez Canal lations, and, like her sister 
ships, has m construc under the supervision of 
Messrs. Flannery, Baggallay, and Johnson. 


Messrs. C. S. Swan and Hunter, Limited, Wallsend, re- 
cently launched a steel screw steamer named Lucifer, of the 
following dimensions: Length over all, 354 ft. ; beam, 
extreme, 47 ft. ; and depth moulded, 39 ft. She has been 
built to the order of the Creek Oil and Shipping 
Company, Limited, of which company Messrs. C. T. 
Bowring and Co., of Liverpool, are the managers. The 
vessel is designed to carry 5000 tons of petroleum in bulk 
as well as 500 tons of bunker coal. The propelling ma- 
chinery has been built by Messrs. T. Richardson and 
Sons, Limited, of Hartlepool, and consists of a set of 
triple-expansion engines having cylinders 24 in., 40 in., 
and 66 in. in diameter with a stroke of 45 in., steam bein 
supplied by two large single-ended boilers, eac 
15 ft. 9in. in diameter and 10 ft. 6 in. long, working at a 
pressure of 160 lb. per square inch. 








The Irvine Shipbuilding and Engineering Company, 
Limited, launched on the 11th inst. two steel screw steam 
trawlers for Hull owners. They are of the following 
dimensions; 105 ft. between perpendiculars by 21 ft. by 
11 ft. 6 in. moulded, and are being supplied by Messrs. 
Muir and Houston, Limited, Glasgow, with triple-expan- 
sion engines of about 250 indicated horse-power, having 
cylinders 10 in., 16 in., and 27 in. in diameter by 20 in. 
stroke, steam being supplied by a large steel boiler work- 
ing at 180 lb. pressure. The vessels were named Jed and 
Kennet respectively. 





GERMAN ExpLoraTion.—A German deep-sea expedition 
has returned to Hamburg, where it was received with 
much enthusiasm. The Valdiria, the vessel which carried 
the expedition, put into Cape Town in November, 1898, 
and the members of the expedition were entertained at 
a public dinner on the occasion. 





JOHANNESBURG.—The Johannesburg Town Council has 
& comprehensive sewerage scheme under consideration. 
The difficulty with which the municipality has to contend 
is that it cannot at present raise money by loan. The 
serious condition of the finances of the council is evidenced 
by the fact that it has decided to reduce the salaries of 





its officials by 10 per cent, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprtep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883 —1888, 

he number of views given in the Specification Drawings is stated 

The eee ohne uaab Oe mentioned, the ‘Specyfication is 
not illustrated. 

Where inventions are communicated from abroad, the Names, éc., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent oo 
Branch, 25, Southw Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of advertisement of the ance of @ complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a com; 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


6027. V. I. Fenny. London. (Allgemeine Electricitats 
Gesellschaft, Berlin, hs boven & Re ting ent 
Supplied to Electrolytic Incandescents. March 20, 
1899.—Metals having a high temperature coefficient are preferred 
to form the resistance to be used in series with incandescence 
electric conductors of the electrolytic class, as they serve to 
regulate the variations of current by compensating the reverse 
behaviour of the electrolyte under similar conditions ; but diffi- 
culty has been experienced in connection with their use owing to 
their taking some little time to heat initially, during which period 
the electrolytic ductor is d ged by excess current. By 
this invention the said series resistance is arranged so that it is 
heated previously to or contemporaneously with the heating of the 
incandescence body. When the latter is to be initially heated by 
a flame, the resistance is arranged in such a position that the 
said flame-must also impinge on it, but when the body is initially 
heated by a wire of cone or the like, the heating current is 
caused to pass also through the said resistance, or the said heat- 
ing wire may itself partly or wholly constitute the said resistance. 
(Accepted June 28, 1899.) 


16,164. D. Sinclair and W. Aitken, London. Tele- 
phone Exchanges. [6 Figs.) July 25, 1898.—This invention 
relates to telephone exchange systems, and has for object im- 
provement of. the present systems, which use either a series of 
jacks and ordinary drop indicat b hing jacks and self- 


a 





‘8, or br 
restoring indicators, and also what is known as the common 
battery system, by introducing in conjunction therewith a new 
and simplified arrangement of clearing-out signals operated auto- 
natlelg by the apparatus at the subscribers’ station, and auto- 
matic apparatus at the exchange jointly controlled at the 
exchange ‘and the subscribers’ station for including the calling 
generator in circuit with the signal bell at the called subscriber’s 
station and for removing them therefrom by the action of lifting 
the receiver from the switch-hook. The working of the system is 
as follows: The subscriber calls the attention of the operator at 
the exchange by turning the handle in connection with the gene- 
rator of his instrument, and the operator answers and then tests 
the line wanted in the usual way. After inserting the plug in 
the jack of the line wanted, the operator depresses a plunger 
which remains down and brings into circuit a generator which 
continues to ring the wanted subscriber uutil he ys geod when 
the taking off of the receiver from the switch-hook of the called 
subscriber’s instrument releases the generator and causes the 
plunger to rise, thereby giving a signal to this effect to the 
operator. Should thecalled subscriber not reply from any cause, 
the calling subscriber can still get the attention of the operator, 
for he has the control of the clearing signal, as either subscriber 
placing the receiver on the switch-hook will give the signal to 
clear, or a separate signal can, if necessary, be fixed for each 
subscriber. It is stated that such a system has also the advan- 
tage that it acts as a check upon the test circuit, for when two 
subscribers are talking together there is no earth at either end of 
the circuit ; therefore the plunger of the relay in the cord of the 
third subscriber (who has called for one or other of the lines 
engaged, and been wrongly connected owing to the test failing) 
will not remain down, and the operator will know there is some- 
thing wrong, and will not complete the connection, thus avoiding 
triple conversation. (Accepted June 28, 1899.) 


13,702. H.F. Joel, Ilford, Essex. Dynamo-Electric 
Machines and Motors. [4 Figs.) June 20, 1898.—This in- 
vention relates to the construction and arrangement of the polar 
extensions and facesof field electromagnets or of armature cores. 
The field magnet or armature cores are preferably laminated and 
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where their section is reduced by extension of the poles at right 
angles to their axes, the said faces are notched and the winding 
continued in the notches thereof as shown by the drawings. It 
is claimed that this method of construction minimises the quan- 
tity of copper and iron required, and diminishes sparking at the 
commutator. (Accepted July 5, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


15,083. J. F. Simmana and J. Abdy, London. Gas 
Regulators. (3 Figs.) July 9, 1898.—Automatically regu- 
lating the pressure of gas passing to a burner there is fixed in the 

pply pipe at a convenient position in relation to the said burner 
a chamber containing a ny Sy oe of flexible material, fixed 
horizontally and attached by its edges to the wall of the chamber, 


this diaphragm is attached a tube of metal, steatite, glasss or 
similar material, which extends from below the diaphragm. to a 
convenient height above it. This tube is so shaj at its lower 
end that the valve may be depended without interrupting: the 
gas way, and the upper ext ty is prepared so as to insure that 
the jet of gas issuing from it will assume the desired form. The 
upper part of the chamber has a cover (not airtight) which allows 








the aforesaid tube to project above it without being in any way 
attached to it to protect the diaphragm from injury. Gas passes 
along the supply pipe and through the valve, and fills the space 
below the diaphragm, and then flows out through the tube in the 
py ae oe should the pressure in the sub-diaphragm portion 
of thec ber exceed that required for passing the requisite 
amount of gas through the apertures geese the diaphragm 
and its tube lift and the valve closes the gas supply in inverse 
ratio to gas pressure. (Accepted June 28, 1899.) 


17,755. _C. W. Pinkney, Smethwick, Stafford. Ex- 
plosion Governors. [5 Figs.) August 17, 1898.— 
This invention has for object to provide means whereby a larger 
supply of gas is taken into the cylinder for the first charge after 
the governor has effected a cut-out of the gas supply 80 as to 
make the said first charge of the necessary strength for proper 
ignition and explosion, and to prevent back firing. The pecker 
or the like which is operated by the governor, and which operates 
the gas supply valve opens the said valve in the usual way when 
the engine is acting normally, but when the governor causes the 
said pecker to move out of such normally operative position, it 
acts upon a device by which a piece is brought into position or 
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allowed to take a position 82 as virtually to lengthen the part 
upon which the ker normally acts in order that when the 

overnor causes the pecker to return to its normal position, its 

rst stroke after the preceding cut-out is made against the piece 
brought into a as aforesaid, so that the gas valve at this 
first stroke after cut-out is to such an extent opened that a 
greater amount of gas is admitted to the engine than is the case 
at the succeeding strokes when the engine is acting normally. 
At the termination of the first stroke of the pecker after cut-out, 
the piece aforesaid is moved back or withdrawn, and retains or is 
retained in its normal ition until after the next cut-out takes 
place. The Patent, No. 7313, 1891, is referred to. (Accepted 
July 5, 1899.) 


GUNS AND EXPLOSIVES, 


7352. W. Roos, Berlin, Germany. Explosives. 
April 7, 1899.—It is stated in this specification that hitherto highly 
powerful rapidly burning or detonating explosives have not been 
produced from mixtures of nitrates with carbonaceous sub- 
stances in which the energy of the explosion is derived from 
combustion of the carbon by oxygen derived from decomposition 
of the nitrate ; and also that it has been difficult to use nitrate of 
soda successfully in the manufacture of explosives owing to its 
deliquescent character. By this invention an explosive is made 
by —- the nitro substitution products of naphthaline, 
benzol, toluol, and the like (which are insoluble in water), with 
nitrates of the alkali metals with or without addition of other 
metallic nitrates. The nitrates are intimately mixed with the 
di or tri-nitro compounds, while the latter are kept in a state of 
fusion by means of steam heat. Examples of the constitution of 
the explosive are given, of which one specifies 65.5 8 of nitrate 
= —_ ° 34.5 parts of the tri-nitro-naphthaline. (Accepted June 

; ; 


13,334, C. Moller, Christiania, Norway. Torpe- 
does, [3 Figs.) June 15, 1898.—This invention relates to a 
torpedo which, when discharged, is capable of rising automatically 
through the water and adhering to the structure to be destroyed 
by means of suction, and which can also be arranged to explode 
at a predetermined time. The torpedo consists of a cylindrical 
body with a funnel-shaped point provided at its upper end with an 
elastic ring and divided into several chambers. The lowest con- 
tains explosive, the middle one forms a vacuum chamber, whilst 
the upper one contains the timing mechanism with the re- 
leasing apparatus of the electric —_e Above the timing 
mechanism a cogwheel is placed and gears with teeth formed on 
metal bars. When the cogwheel is revolved the bars are moved 
in opposite directions. The upper end of one bar fits into a pro- 
ecting part or sleeve made for the reception of a pin, and the 
ower end has a double arm bent in the form of a knee and joint, 
jd ee of which ends in a forked part which partially surrounds 
a valve which serves to shut off the vacuum chamber from 
the upper chamber. When the torpedo may be required to be 
discharged the — inserts the pin h into its sleeve. Should 
the torpedo be discharged it ascends through the water until it 
strikes the bottom of the vessel or other structure to be torpedoed 
and adheres thereto by suction. At the moment of impact the 
pin h is | ees downwards in the sleeve and causes the jointed 
part of the bar, whose end partially surrounds the ball valve, to 
ush the ball off its seat into the le provided. When the 





and from this diaphragm is depended a valve capable under 
certain circumstances of completely, closing the gas conduit. To 





ar moves downwards the eyelet attached thereto moves with it 
and the hook of the spring is released, causing the latter to come 





in contact with a perforated slide plate and move it yar a By 
this movement the perforations in the plate and the slide plate 
are made to coincide, by which means a connection is made 
between the chamber and the mouth of the torpedo. When the 
ball valve is pushed from its seat at the moment of impact, the 
vacuum chamber is put into communication with the mouth of 
the torpedo which, as a consequence, is caused to adhere to the 
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bottom of the vessel. The elastic ring @ compensates for an 
slight inequalities of surface and enables the to: lo to attac 
itself firmly. Asthe one rod descends the cogwheel is rotated and 
the other rod is caused to ascend and to be brought into direct 
communication with the timing mechanism, which is thus set free 
to explode the charge when — space of time has 
expired. (Accepted June 28, 1899.) 


17,777. F. C. Grimley, Colchester. Targets, [3 Figs.] 
August 18, 1898.—The object of this invention is to improve the 
mode of imparting motion to running targets. A tramway is con- 
structed on a machine which works as a see-saw, or in a manner 
similar to the beam of a beam pumping engine, being balanced 
ou a central fulcrum. On this tramway a trolley carrying a 
target is made to run, and by the sea-saw motion (or by any 








other motion of the machine which would cause the trolley to 
move by gravity) imparted by a man alternately raising and 
potas either end, the trolley travels backwards and forwards 
along the tramway by the force of gravity. A catch and auto- 
matic releasing device is provided at each end of the ——e. 
by which the figure is set in motion when the beam has been 
fully rocked, (Accepted July 5, 1899.) 


18,659. A. Reichwald, London. (Fried. Krupp, Essen, 
Germany.) Safety Breech Mechanism. (24 Figs.) 
August 31, 1898.—This invention relates to improvements in the 
safety locking device for guns with horizontal wedge breech- 
blocks, the subject of Patent No. 26,990, 1897. The present im- 
provements have for object to prevent the gun from being acci- 
dently fired, and the breech from becoming accidentally opened, 
and whereas with the breech locked as described in the before- 
mentioned ification, the trigger is capable of moving back 
(the firing of the gun being prevented only by a nose of the 


Fig.!. 
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locking bolt entering the path of the coving lever), this invention 
renders the pulling of the trigger impossible when the breech is 
locked. The safety locking devices, according to this inven- 
tion, may also be employed with percussion gun locks which 
are cocked by the movement of the breech handle in open- 
ing the breech. The drawings show the breech locked, and it 
will be seen that neither a rotation of the trigger around the bolt 
f, nor a rotation of the breech-block screw in the direction indi- 
cated by the arrow in Fig. 1 is now ble. Consequently, the 
trigger cannot be moved, nor can the breech be opened. (Ac- 
cepted July 5, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 


191, A. 8. Bower, St. Neots, Hunts. Oxidising 
anon (2 Figs.] July 1i, 1898.—In the processes wherein iron 
or steel is oxidised by steam to —— —— oxide thereon, 
for the purpose of protecting the same, it has been found to be 








of great advantage, in so far as the toughness and durability of 
the protective coating is concerned, to use a large volume of 
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steam at a higher temperature than that of the iron or steel 
under treatment, so that the iron or steel is both heated and 
oxidised by the steam. Only a small portion of this steam is 
required to supply the oxygen to. oxidise the iron and steel, and 
the r ind 4 heretofore been allowed to escape from the 
oxidising chamber, and waste of heat has resulted, including the 
latent heat of evaporation, and that required to superheat the 
steam to a temperature above that at which the iron and steel 
articles are maintained in the oxidising chamber. This inven- 
tion has for objectsa reduction in the quantity of steam required, 
whilst still insuring a large flow of superheated steam round and 
among the articles which are under treatment. A propelling jet 
of steam under pressure causes a large volume of steam to circu- 
late in or through the oxidising chamber, the said circulating 
steam or mixture being continuously drawn from and (after having 














been heated) returned to the said chamber. In order to reduce 
the amount of hydrogen present, the propelling jet may draw in 
a certain quantity of air, the oxygen of which combines with the 
hydrogen, and re-forms steam, so that the circulating medium 
may then be steam, nitrogen, and hydrogen, or steam and nitro- 
gen only, and it is stated that by this means a more rapid oxida- 
tion of the iron or steel articles is effected than has hitherto been 
possible. Such a circulating medium might naturally produce a 
certain quantity of red oxide (FeoO3) upon the surface of the 
jron or steel articles, but this can be reduced to the magnetic 
oxide (Feg04) whenever desired, by cutting off the air supply. 
The circulating apparatus is also used to cool the iron or steel 
articles in the chamber before drawing them out into the open 
air, and it is stated that this cooling process is akin to anneal- 
ing, and has the effect of preventing the minute cracks in the 
coating of magnetic oxide of iron, which are often visible when 
highly heated articles are suddenly drawn out from the oxidising 
chamber into the open air. (Accepted July 5, 1899.) 


RAILWAYS AND TRAMWAYS. 


15,218. B. F. Sparr, London. Nut Stop. [3 Figs.) 
July 11, 1898.—This invention relates to means for locking nuts 
on their bolts and thus preventing them from working loose, 
and is stated to be particularly applicable for use in connection 
with the nuts and bolts used with fishplates for rail joints. The 
invention comprises broadly a means for filling or partially 
filling that thread of the bolt screw which is nearest the 
outer face of the nut by means of a suitably shaped piece of 
wire or metal adapted to be anchored or fixed to an adjacent 
bolt, or the like. After the nuts have been screwed home a loop 
formed from wire of such a size and length as to just pass over 
the threaded ends of the bolts is slipped on close up to the faces 
of the nuts, the centre or middle portions of the loop or link 
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lying between the two bolts are then either drawn together or 
forced apart by any suitable form of tool so as to put a tension 
or strain on the loop or link causing the ends thereof, which 
encircle the bolts, and which are so shaped or are of such a cross- 
section as to be capable of freely entering and engaging the 
grooves or screw threads of the bolts, to engage wholly or partially 
with one of the grooves or threads thereon, and so to prevent the 
nuts from shaking loose or a turned. The link or loop may 
be kept under strain by uniting the two middle portions by means 
of aclip,a convenient way being to form the link or loop from 
a length of wire in such manner as to allow of one or both of 
its ends being used asa clip to retain the loop or link in its 
—— Modifications are provided. (Accepted June 
28, 1899. 


SHIPS AND NAUTICAL APPLIANCES, 


24,114. J. Smith, Penge, Surrey. Storing Hydro- 
carbons on Shipboard. [8 Figs.) November 15, 1898,— 
This invention is designed to provide for the safe storage of 
liquid hydrocarbons in such manner as to prevent the formation 
of dangerous volumes of inflammable vapour or gas in the sto: 
tank when the volatile liquid has been wholly or partially with- 
drawn therefrom, and at the same time to permit of the said 
liquid being drawn off free from dirt and other foreign matter. 
In the case of the storage of such liquids on board ship the in- 
vention obviates the liability to violent agitation of the said 
liquids (after some of the liquid n withdrawn from the 


storage tank) by the rolling and pitching of theship, The storage 
tank isarranged in such manner that water is admitted thereto 
to replace the oi! drawn off, so that the tank is kept full, the oil 
being of less specific gravity floating on the surface of the water, 
thus leaving no space available in the tank for the accumulation 
of inflammavle vapour or gas. The storage tank has a tube ex- 
tending upwerd from the bottom to above its top, and provided 


with holes a short distance below the top of the tank to permit 
the flow of the oil from the tank into the said tube. At asuitable 
distance above the top of the tank the tube is provided with a 
cock or valve for drawing off the oil as required. As the oil is 
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drawn off water is admitted to the tube, &c., and fills the bottom 
of the tank and raisés the oil to maintain it at or above the level 
of the aforesaid draw-off cock. A water-level indicator and other 
contributory devices and modifications are provided. (Accepted 
June 28, 1899.) 


16,740. CG. Hass, London. Screw Propeller Thrust 
poatings. [4 Figs.] August 2,.1898.—This invention relates to 
“ thrust-block” bearings, the object being that by means of cone- 
shape rollers in casings in conjunction with abutting springs which 
act for both fore-and-aft motion of the shaft (say, of a vessel) fric- 
tion is considerably reduced. A series of sets of cone-shaped 
rollers are used in duplicate, and they have their ends made 
parallel, the larger ends being located in holes of a ring which has 
a series of legs radially arranged and forming part of an outer ring 
which receives the smaller parallel end of the said rollers. The 
end faces of the larger ends of the rollers are tapered from the 
centre and have holes in them for pins projecting from spring 
carrying ferrules, so that one can rotate with the other, the said 
ferrules being otherwise held in ition by a band which is pre- 
ferably in halves for easy renewal in cases of repair or otherwise. 
The spring-contained sockets or ferrules slide on or within one an- 
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other for separate action. The shaft has a couple of inclined 
blocks on it with the faces reversed to each other for the cone 
rollers to bear upon, and outside the rollers they are held in posi- 
tion by the bearers, which are secured to the framing or other 
of the vessel or structure, the said bearers being surmounted 
y caps bolted thereto. By this invention the pressure of the 
bearers on the cone rollers when the shaft has its thrust in one 
direction, causes the rollers at the opposite end to rotate and move 
end on simultaneously towards the other set, and in so — to 
press against their ferrules and compress the springs within, 
which springs by their connection with the other ferrule cause the 
° te set of cone rollers to move end on in the reverse direction 
and so put them into contact with their bearer on the shaft, so as 
form an addition to the tact which the other set have on 
their bearer, the actual thrust being then taken up at two distinct 
parts of the shaft so that the excessive strain usually put upon it 
at one part only is obviated. (Accepted July 5, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
13,612. H. Thuile, Alexand Egypt. Locomotive 


Boilers. [4 Figs.) June 18, 1898.—This invention provides a 
form of boiler suitable for express locomotives. The illustra- 
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tions show the sections which are adopted to obtain a boiler of 
large steaming surface and capacity, and which can be mounted 
between driving wheels having the usual width of axle. The 


and each chamber has a funnel of oval section through which 
the exhaust steam from the cylinder on one side of the engine is 
blown ——— “Venturi” cones at the base of the said nel, 
(Accepted July 5, 1899.) 


6897. M. P. San Francisco. U.S.A. Water- 
Tube Boilers. [8 8.) March 30, 1899.—In this boiler two 
or more groups of water tubes are separated and the in 
which they are confined form communicating flues through which 
the products of combustion pass in series and in opposite direct- 
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tions in each flue. The tubes and the lower water vessel may 
divide the furnace. The plates m allow access to the tube in- 
teriors, and the pipe and valve at the base of the apparatus serve 
in emptying the boiler and discharging sediment, Contributory 
devices are described and illustrated. (Accepted June 28, 1899.) 


TEXTILE MACHINERY. 


23,428. E. Hautsch, Langenbielau, Germany. 
Treating Cotton Yarn. [1 Fig.) June 17, 1299.—The 
objet of this invention is to provide a process and apparatus for 
treating cotton yarn (especially such as is sharply twisted) while 
still upon the cops to render it suitable for further working. 
Hitherto, the cotton yarn cops have been either steamed or stored 
in moist warm cellars. By this invention the yarn is subjected 
to the action of moist compressed air in an apparatus specially 
constructed for the purpose. Ina closed vessel somewhat like a 
boiler are placed longitudinally two rails upon which perforated 
receptacles provided with rollers can be inserted. e boiler- 





shaped vessel is hermetically closed by means of a door, and 
possesses upon its upper side a projection which carries a safety 
valve. Below the rails is a system of tubes through which com- 
pressed air thoroughly moistened can pass. The moistening of 
the compressed air is effected by forcing _ of water in a 
very finely divided state through perforations in the receptacles 
by means of an injector, or the like, so that they pass into the 
current of air going through the pump. The receptacles con- 
taining the cops are placed as and when required for use into the 
interior of the vessel which is then cl and filled with the 
moist compressed air. (Accepted July 5, 1899.) 


VEHICLES, 


12,935. W. R. Wynne, London. Motor Vehicles. 
(8 Figs.] June 9, 1§98.—The object of this invention is to provide 
means whereby the driver of a motor vehicle can give warning 
signals by means of the controller handle which regulates the 
driving power of the car or vehicle, without releasing the grip 0! 
his hand from such handle. The invention consists in providing 
means by which the handle of the controller can receive at the 
will of the driver a vertical movement at any portion of its 
usual horizontal path. The driver is thus able to regulate 








the speed of the car and to operate the warning signal apparatus 
with one hand. The vertical movement of the handle controls 
a lever or other mechanical connection, whereby an electric cir- 
cuit is closed or opened, causing the required signal to be pro- 
duced by an electric bell. The closing of the electric circuit 
controlled by means of the handle, instead of causing an 
electric bell to ring mg 4 cause an electric braking a; tus to 
be brought into action by closing the circuit of the electromotor 
upon the vehicle. (Accepted July 5, 1899.) 





UNITED STATES PATENTS AND PATENT PRAOCTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the t time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of ENGINEERING, 85and 36 Bedfc id- 








smokebox is divided into two chambers by a vertical partition 
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— OF EVERY DESCRIPTION OF PATENT PRESSED ‘STEEL ROLLING herd 


SUITABLE FOR AW Sa GAUGH. 


aararm™ PETER BROTHERHOOD, == === 


MECHANICAL ENGINEER, 


GOLD MEDAL, Belvedere Road, Westminster Bridge, LONDON, $2, SILVER MEDAL, 














Class Class 65. 
’ IMPROVED PATENT SIMPLE OR ont 
ai COMPOUND, 
HIGH-PRESSURE OPEN OR ENCLOSED DOUBLE- ACTING 
3-CYLINDER ENGINES simPLe or compound 
AIR HIGH-SPEED 
Over 144,750 HP. Supplied, 
COMPRESSORS a aa 
= : Driving Dynamos, &c., 
TORPEDO SERVICE, &s, AS FITTED ON H.M. YACHT 
AS IN GENERAL USE IN BRITISH “VICTORIA & ALBERT,” 


AND FOREIGN WAR SHIPS. H.M.S. “ROYAL SOVEREIGN,” &c. 
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GEORGE! ELLIOT & CoO., 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANG'S LAY WIRE ROPES, 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, &c. 
OFFICE : 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. 
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THORNYCROFT PATENT WATER-TUBE BOILER. 


Boilers representing ovr 8BOO,QOO |.HP, in use in the Principal Navies of the World. 





THE PATENTEES ARE PREPARED TO GRANT LICENSES FOR THE MANUFACTURE OF THESE BOILERS: 
AGENTS FOR THE UNITED STATES OF AMERICA: AGENT FOR RUSSIA: 


THORPE, PLATT & CO., Fidelity Building, 97 to 403, Cedar Street, NEW YORK. R. RUNEBERG, Bureau Vega, Liteinij pr., 67, St. Petersburg. ss 


== FOR PRICES AND PARTICULARS APPLY TO THE PATENTEES AND -MANUFAOTURERS —~ 


JOHN I. THORNYCROFT & CO., Church Wharf, CHISWICK; LONDON. 
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YARROW’S waren-tuse boiters. 











STRAIGHT TUBES.—The distinctive feature of this 
boiler is its ey. owing to the adoption of straight 
tubes, these, after lengthened experience in p ical 
working, having been found to be thoroughly reliable. 
The advaniage of straight tubes is evident, They can 
be cleaned and examined internally and exterrally with 
facility, which is essential in every boiler intended for 
continuous service. 


LOW AIR-PRESSURE.—The alir-pressure necessary 
with this form of boiler is exceptionally low, and con- 
sequently but small power is required to drive the fans. 
As evidence of this fact, on the official trial of the 
Torpedo Boat Destroyer ‘‘ Sokol” (built for the Russian 
Government in 1895) a speed of 29.7 knots was obtained, 
during three hours, carrying a load of 30 tons, the mean 
air-pressure being 1g in. On the official trial of the 
First-class Torpedo Boat “‘ Viper” (built for the Austrian 
Government in 1896) a speed of 26.6 knots was obtained, 
during three hours, carrying a load of 26 tons, the mean 
air-pressure being g of an inch. These low air pressures 
are due to the large area of the air 8, but where 
economy of fuel is no object, the ale pressure may be 
increased without injury to the boiler, even till the fuel 
is lifted off the bars. 


RETUBING.—Complete retu of any boiler can be 
readily carried out without shifti ite position, and 
any defective tube can be removed and replaced with 



























USE OF SALT WATER.—Boilers, to be suitable for 
len service at sea, must be capable of being 
worked with salt water, which may at any time be 
unavoidable th: h a leaky condenser. Ibnpestense 
has proved that the Yarrow boiler perfectly conforms 
to requirement if a capacity of steam space 
is provided than be necessary under normal 
conditions. Scale collecting on the heating surfaces by 





ECONOMY OF FUEL,—Exhaustive experiments and 
long trials under working conditions prove beyond doubt 
that this boiler is second to none economy of fuel, 
whether coal, mineral oil, or wood is used. 


WATER CHAMBERS.—In boilers of large size the 
water chambers are frequently riveted up so as to avoid 
the joint at the bottom tube In this case & man- 
hole door is made at the end of the water chamber, so as 
to gain access to the tube ends, 





Messrs. Yarrow & Co., Ltd., have the 


rapidity. 
ARRANGEMENT OF FORCED DRAFT.—The air on greatest confidence in recommending 
ita way to the fire through non-return hinged Boilers of this type for vessels of the 


doors at the sides and then completely round the boiler 
casing, thereby keeping the compartment and coal 
bunkers cool. This arrangement offers greater safety 
as compared with hinged dampers placed below the fire 


largest size, or for land purposes where 
the space is limited, or the cost of trans- 





bars, where they are liable to get distorted through port heavy. 
heat, or dered inoperative by cinders preventing vy 
their closing. 


NOTE.—Messrs. Yarrow & Co., Ltd., 
are prepared to give facility to Engi- 
neers in every part of the world to 
construct Boilers of this type. 


SPARE TUBES.—The tubes being straight through- 
out, the number of spare ones can be greatly reduced, 
as compared with what is required for boilers having 
tubes bent in various forms. 


COST OF CONSTRUCTION considerably less than 
that of any other water-tube boiler yet brought out, 
owing to its simplicity. 


OUTSIDE DOWN PIPES.—As outside down — are 
considered advantageous by some engineers, Messre. | 
Yarrow & Co. Ltd., are prepared to fit them if so 





Conclusive evidence of the success d: advantages 
of these Boilers will be given on application to 


ONDON. 


Messrs. YARROW & CO, Ltd. Poplar, L 


TO WHOM APPLY FOR LICENSE TO CONSTRUCT. 
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Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE 
Monthly Prices Current of Engineering Material mailed free on application. 


JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address: “ENDEAVOUR, LONDON.” . 








Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers. 
Barges, Dredgers. Rails and Rolling 
Stock provided to Main Lines. 


INVITED. —— 
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PROBLEM OF 
OIL ENGINE LUBRICATION. 


Cony ersation at the R. a Show, Maid- 
stone, June 2ist, 1899 :— 

"Your N.8. Oil is the best | know. We 
ran one of our O/L ENGINES on trial 300 
hours without a stop. Could never do it 
on any other oil. Will send you a Testi- 
monia!,” 


Many thanks, send on your Orders, 
we prefer them to Testimonials. 








Sole Manufacturers of the Oil: 


The Henry Wells Oil Co., | 


IMPERIAL OIL WORKS, DEANSCATE, 3286 


MANCHESTER. 


—————— 








THE PHOSPHOR BRONZE CoO., 1c 


LLEWELLINS’ MACHINE CO., Bristol] 
5 GEAR WHEELS 


tn any material from 
= ——— 
smallest size up to 
18 ft. diameter. 
SPECIALITIES :— 
WORM GEARING 
for speed reduction. 
MILLING 
CUTTERS 





every description. 
TIME CHECKERS and RECORDING 

MACHINES for ascertaining time 
worked. 3410 


enamel 








COG WHEEL BRAND 
PHOSPHOR BRONZE, 


THE BEST AND THE ONLY GENUINE. 





ie 05 sp" ( op?™ 


Telegraph Codes used :—A 1; ABC; The Engineering Telegraph Code; The Universal Mining Code ; and our own Private Code. 


3281 











MITCHELL’S EMERY WHEEL 60, 


COG WHEEL 


SPAR aAB AAs 


PRICE LISTS FREE ON APPLICATION. 








Mill Street, Bradford, 
MANCHESTER. Qs 


















ANT’ METAL, 


“WHITE 
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be proportioned to the various stages of the expan-| the steam turbine the advantages of working ex- 
sion of the steam between the boiler and the | pansively are obtained by increasing the length of 
the blades and diameter of the turbines; and 
therefore, of course, increasing the area acted on 
by the steam. In this way, what corresponds in 
|some degree to compounding in a reciprocating 
engine is obtained, though of course there is not 
the need to divide the expansion up into stages, as 
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PARSONS’ STEAM TURBINE.—No. II. 
Tae Lanp Enoine—(concluded). 

Wirn the steam turbine the conditions are favour- 
able to the larger machines for obtaining the best 
results, and the increase in the sizes manufactured 
4 has been rapid, the average at present being 
" about 300 horse-power, and we understand that | 


















condenser. In the ordinary triple-expansion engine 
this is very incompletely obtained. In the mer- 
cantile marine, the ratio of expansion seldom 
exceeds 16-fold, and in war vessels 9-fold. In 
the compound turbine any ratio of expansion 
can be obtained without a material increase in 
































Fic. 7. 75 Kitowatt Turso-GENERATOR AT THE Hortet Cecit, Lonpon. 





in a reciprocating engine, the expansion being con- 
tinuous and gradual. So long as the initial pres- 
sure is kept constant, the temperature of any one 
ring of blades will not vary. 

The plants, when completed in the machine and 
erecting shops, are transferred to the testing shop, 
where they are put under steam, and undergo the 
usual tests of full and emergency load ; the steam 
consumption being accurately measured. At pre- 
sent the boiler and condenser capacity of the shop 
is sufficient for prolonged tests up to 500-kilo- 
watts output, but this will shortly be increased to 
2000 kilowatts, when plants up to this size will 
undergo a full series of tests before being sent out 
from the works, New large machine-shops, erect- 
ing-shops, pattern-shop, and offices are at present 
in course of erection, and will be specially equipped 
for the production of the larger turbine plants of 
standard sizes and design for continuous current 
and single, two, or three-phase alternating current. 

We do not propose in these articles entering 
into the construction of various types of generators 
made by Messrs. Parsons, as that would take us 
too far afield, but any description of the works 
would hardly be complete without some notice 
of the product. In Fig. 8 on page 236 we 
give an illustration of a 350-kilowatt turbo-alter- 
nator. There are thirteen of these machines now 
in use for lighting London at the Metropolitan 
Company’s stations at Manchester-square, and Sar- 
dinia-street. In Fig. 7 we showa 75-kilowatt turbo 
generator of another type. Four of these have 
been installed at the Hotel Cecil. 

The central station of the Newcastle and District 
Electric Company at Forth Banks, is one of the 
most important installations undertaken by the 
Heaton Works. In Fig. 9, page 236, we give a 
general view taken from a photograph of this 
station. A 500-kilowatt turbo-alternator that has 
been more recently erected in the same station. 








Fie. 10. Turpo-Fan at THe Ciara VaLe CoLiiery, WYLAM-on-Tyne. 


turbo-plants of 4000-kilowatts output are being! weight or bulk, and in the larger condensing tur- 








designed under the Parsons patents, for the 
generation of electrical energy from steam at a 
very low cost to compete with water power. 
the turbine engine, as in the compound triple or 
quadruple reciprocating engine with which we are 


more familiar, it is essential for the most economical 
|obtained in the larger engines are attributed. 


results, that the capacities of the cylinders should 


In| 
|100 and 200-fold. 
|expansion, and the economy of the engines them- 


bine motors, being constructed for driving dy- 
namos, or for marine propulsion, the ratio of 
effective expansion within the engine is between 
It is to this exceptional ratio of 


selves, that the satisfactory results which have been 
In 





This company obtained powers to supply energy 
in 1889, and on January 10, 1890, the works were 
opened with three Parsons turbo-electro generators 
of 75-kilowatt capacity each. The company has 
been a success in every respect from the first, paying 
a dividend which has increased every year from 
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2 per cent. in the first to 8} per cent. in the last 
year of working. The annexed Table, in which we 
give particulars as to costs, &c., will be of interest 
at the present time : 


Newcastle and District Electric Lighting Company, 
Limited. Comparative Cost per Unit of Electrical 
Energy. 


For the Years end-) | 


| | 
ing December 81 {| 18%- | 1892. 1993. 1894. 


Units sold 


206,017 290,469 | 388,422 431,662 
































Wages .. “ me 72 | 6b | 57 | -61 
Stores .. “— - | 27 | 18 13 
Coalsandwater ../ 143 | 1.22 | .92 77 
Rent, rates, taxes, &, 34 27 22 24 
Salaries, directors’ | i 
fees, office expenses, } 
eed ed ok 1 oe 52 
Repairs and renewals 10 =| 22 | 14 «15 
3.39 | 3.8 2.64 2.42 
| | 
For the Years end- | | ~ 
iy Basar 92 } 1895. 1896. | 1807 1998 
2) Tene | wacbad 
Units sold 471,662 541,134 642,969 | 778,828 
Wages .. > r -56 51 | 47 44 
eee eee As..| . 38 ll 
Coals and water... 67 ’ -66 61 
Rent, rates, taxes, &c.| —.23 36 0 6| = .25 18 
Salaries, directors’ | | 
fees, office expenses, | 
Me ea 4 ae ae .40 
Repairs and renewa's 12 1 | .15 -16 
| 2.36 229 | 210 1.90 





The small cost per unit for repairs and renewals 
—and this figure includes all plant, cables, build- 
ings, &c.—is worth noting ; as,also is the moderate 
figure which represents the amount required: per 
unit sold to pay interest on capital at 5 per cent. 
This is important in view of the results obtained. 
‘The works are near the River Tyne, from which 
water is drawn for condensing purposes. The 
water pipes are laid in a brick-lined tunnel about 
100 yards long, and terminate in a condenser 
chamber sunk to mean tide level. There are two 
sets of plant, one for surface condensation, dealing 
with light loads, the other for jet condensation, 
and capable of condensing 48,000 lb. of steam 
per hour. The works are peculiarly formed, 
being placed on the side of a hill, and the various 
rooms are as it were terraced out. The place 
originally formed part of Messrs. R. and W. Haw- 
thorn, Leslie, and Co.’s marine engine works, and 
at present is bounded on one side by that company’s 
locomotive shops. As is well known, Messrs. 
Hawthorn's marine engine department was, some 
time back, transferred to St. Peter’s, lower down 
the Tyne, and the electric light company thus 
were able to find a site well suited for its purpose. 
Advantage could hardly have been taken of the 

osition, however, had it not been that the 

arsons steam turbo-generator occupies so small 
an amount of space, and also on account of the 
absence of vibration, no foundation being required 
for the machinery. With regard to the latter 
feature, it is of interest to point out that Messrs. 
Hawthorn’s drawing-office wall forms a continua- 
tion of the engine room retaining wall of the 
electric lighting station; a fact which, in itself, 
would prohibit the use of ordinary reciprocating 
engines. The total area of the engine-room is 
only 400 square yards, and in that space there are 
at present fixed turbo-generators representing 
nearly 1720 kilowatts, with provision for a total 
of 3200 kilowattts. 

The use of the steam turbine for actuating 
electric generators has hitherto created the chief 
demand for this motor, but there are some other 
applications of the steam turbine ; amongst these 
that to fan and pump machinery is of considerable 
importance. It has been found that a centrifugal 
pump when somewhat modified, is equally efficient 
whether it is run at 1200 revolutions, as it generally 
is, or at 3200 revolutions. An ordinary 6-in. pump at 
1200 revolutions will give a lift of about 40 ft., but, 
we learn, experiment has shown that the modified 
pump, running at 3200 revolutions, will give a lift 
of about 200 ft., with proportionately greater out- 
put. This equals a discharge of about 1000 gallons 
oA minute, and gives about 60 water horse-power. 

yhen this is combined with a 100 horse-power 
turbine, a very compact arrangement is obtained, 
suitable for mining purposes. A plant was recently 





erected at Messrs. Storey Brothers, Lancaster, for 


850 gallons per minute, at 160-ft. lift, when run at 
about 3200 revolutions per minute, and is reported 
to have given exceedingly good results. For low 
lifts, the centrifugal turbine pump is not so suit- 
able, and propeller pumps with screws, somewhat 
like those of a ship’s propeller, are adopted. These 
are suitable for lifts of from 10 to 40 ft. 

Another department of these works is devoted 
to the manufacture of fans for ventilating purposes, 
and also for induced and forced draught. For the 


—|last three years, a fan 3 ft. in diameter has been 


running at Messrs. Cookson’s works, Howdon-on- 
Tyne, drawing hot gases, and exerting a pressure 
of 7-in. water gauge with 2000 revolutions per 
minute. It has practically run day and night since 
the start. Fans have also been made at the Heaton 
Works for forced draught on board ship, and for 
land purposes. At the time of our visit one was 
being erected to give induced draught at 3-in. 
water gauge to two marine boilers capable of evap- 
orating 25,000 lb. per hour. 

Another application of the fans is for colliery 
ventilation. In Fig. 10 on page 221 we illus- 
trate a 5-ft. fan which has now been running 
for nearly three years at the Clara Pit, Wylam-on- 
Tyne, a large colliery in the Tyne district, exhaust- 
ing 120,000 cubic feet per minute at 2}-in. water 
gauge; and another fan has just been erected at the 
Tredegar Coal Company’s pit in South Wales for 
300,000 cubic feet of air per minute at 3-in. water 
gauge. 

Both fans and pumps are reported to have given 
good results for economy. One advantage is that 
practically no foundations are required; in one 
case the total cost of fan, brickwork, and founda- 
tions amounted to one-third that needed for an 
ordinary slow-speed fan. This was largely on 
account of the small quantity of brickwork and 
foundations which were necessary. 

Although we are not entering into many details 
of construction, reference may with advantage be 
made to the interesting feature of the governing of 
the turbines. It may be effected by an electrical 
governor or by a centrifugal governor, as may be 
found most suitable for the special work. If con- 
stant speed is required, as in alternators which 
have to run in parallel with others, the centrifugal 
governor type is adopted; if, however, constant 
voltage is desired, the electrical governor is used. 
In the latter the voltage is automatically con- 
trolled by the governor, and so accurately can this 
be done that any desired voltage can be obtained 
at either full load or no load to within 1 per cent. 
without altering the governor. Thus, if 5 per cent. 
rise of voltage is desired at full load in a 100-volt 
machine, the governor can be adjusted to give 
100 volts at no load, and 105 volts at full load. 
The governor is exceedingly prompt in its action, 
and large variations of load cause little variation 
of voltage, thus making the turbine specially suit- 
able for traction purposes. 

In both types of governor, one end of a lever is 
moved up and down either by the centrifugal 
governor or by a core controlled by a spring, and 
actuated by a solenoid in shunt with the terminals 
of the machine. This lever actuates a small valve, 
which is further moved to a small degree up and 
down at equal intervals. This small valve, by a 
steam relay arrangement, actuates the piston, 
which, in turn, actuates the main admission valve. 
The result is that at small loads the steam is ad- 
mitted in a series of equal puffs, thus getting the 
advantage of the high-pressure steam, and securing 
great economy at small leads. As the load in- 
creases these puffs get longer and longer, until 
at full load the admission of steam is continuous. 
The puffs are at such rapid intervals that there is 
no perceptible variation of the speed of the turbine 
between each puff. Another advantage of the 
movement of the valve up and down is that every- 
thing is kept in a state of movement, and therefore 
there is no liability to stick, and all hunting is 
avoided. 

A section of the Heaton Works, upon which a 
word should be given, although it stands somewhat 
apart from the rest, is the Mirror Department. Con- 
currently with the starting of the Heaton Works 
for the manufacture of steam turbine plants, 
Messrs. C. A. Parsons and Co. commenced the 
manufacture of mirrors for searchlight projectors. 
They have devoted much time, and spared no 
expense to attain, as far as possible, perfection of 

rabolic curvature and surface, and to secure the 

t optical results. The mirrors are usually of 
plain parabolic form, for projecting a parallel beam 











with a minimum degree of divergence; they are 
silvered on the back, and coated with several 
layers of varnish and paint, the composition of 
which has been the subject of much experiment. 
The aim is to produce a mirror that will resist the 
effects of heat, exposure, and salt water. Compara- 
tively thin glass is used, so that there is little ab- 
sorption of light. These mirrors have been exten- 
sively used by the British Admiralty, the War 
Office, and foreign Governments. A special type 
of mirror of double curvature, for producing a flat 
or fan-shaped beam, has been supplied in consider- 
able numbers to meet the Suez Canal requirements, 
for illuminating the buoys that mark the channel. 
The beam produced by this peculiar shape of the 
mirror, is similar to that obtained by the use of an 
ordinary parabolic mirror in combination with a 
dispersing lens, but owing to the beam being ob- 
tained by a single reflection there is less loss of 
light. Mirrors of this form are manufactured 
for war purposes, to meet special optical con- 
ditions. 





ELECTRIC GENERATORS. 


By H. F. Parsuatt, M. Inst. C.E., and 
H. M. Hosarrt, 8.B. 
(Continued from page 102.) 

A coLLection of designs of brush holders for gene- 
rators and railway motors are given in Figs. 319 to 
337, pages 224 and 225, the first six (Figs. 319 to 324) 
being for use with radial carbon brushes on traction 
motors, where the direction of running is frequently 
reversed. In Figs. 325 and 326 is a brush holder 
which has been used on a 3 horse-power launch 
motor, for reversible running with carbon brushes. 
Figs. 327 to 330 illustrate useful types for genera- 
tors with carbon brushes, and in Fig. 331 is showna 
holder designed for a copper-gauze brush. 

The Bayliss reaction brush holder, shown in Figs. 
332 and 333, is one of the latest and most successful 
developments in brush-holder design. Another 
design, where the holder is constructed largely of 
stamped parts, is given in Figs. 334 and 335. The 
holder shown in Figs. 336 and 337 is essentially a 
modification of the design represented in Fig. 329. 

Of carbon brushes, a wide range of grades have 
been used, ranging from the soft amorphous graphite 
brushes upto hard, rather crystalline,carbon brushes. 
The latter have the lower specific resistance, a 
lower contact resistance, and a lower coeflicient 
of friction on copper commutators, and are for most 
cases much to be preferred. Tests made by Mr. 
Raymond show the extent of these differences 
between graphite and carbon brushes of two 
representative grades. 

Raymond’s Tests on Graphite and Carbon Brushes. 


Amperes per Sq. In. Ohms per Sq. In. of Brush- 
of Bree hencing ring Surface. 


Surface. Graphite. Carbon. 

10 .075 -048 
20 045 -035 
30 .033 026 
40 027 022 
50 : .022 .019 
60 -019 017 
70 017 _ 

80 015 — 


The above results were obtained at peripheral 
speeds in the neighbourhood of 2000 ft. per minute, 
and with brush pressures of about 1.3 lb. per square 
inch. 

While the coefficient of friction for carbon 
brushes is about .3, Mr. Raymond obtained the 
value of .47 for these graphite brushes. 

The specific resistance of a good grade of carbon 
brush is 2500 ohms per cubic inch, 7.e., about 4000 
times the resistance of copper. 

Another objection to graphite brushes, at any 
rate on higher potential commutators, say 500 volts, 
is that they are liable to have their contact surface 
gradually pitted out to a greater extent than occurs 
with the hard-grained, coarser carbon brushes. 
Nevertheless, the matter of obtaining the best 
commutating conditions for each particular case, 
still remains partly experimental, and graphite 
brushes have in certain instances been found help- 
ful, although the commutator surface requires more 
constant attention to be kept clean and bright ; 
indeed, with soft graphite brushes it is almost im- 
possible to obtain such a hard, glazed commutator 
surface, as with coarser, harder carbon brushes. 

There are very many more varieties of brushes, 
made of all sorts of materials, and giving many 
intermediate grades of resistances, lying between 
the limits of carbon and copper. It is not worth 
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while to attempt to classify and describe these 
varieties of brushes ; their relative merits are de- 
pendent partly upon the choice of materials, but 
still more upon the methods of constructing the 
brush from these materials. Scarcely any one type 
of brush and grade of resistance is suitable for any 
considerable range of variety of dynamo-electric 


machine. 





(To be continued.) 





THE IRON AND STEEL INSTITUTE. 

In our last issue we gave an ac:ount of the two 
days’ sittings for the reading and discussion of 
papers, held on the 15th and 16th inst., at the 
recent Manchester meeting of the Iron and Steel 
Institute. We now propose giving a brief account 
of some of the excursions that took place during 
the meeting. 

Horwicu Locomotive SHops. 

On the first day of the meeting, Tuesday, the 
15th inst., as already stated in our former notice, 
a visit was paid in the afternoon to the locomotive 
works, steel foundry, &c., of the Lancashire and 
Yorkshire Railway Company, at Horwich. A 
special train had kindly been provided by the com- 
pany and about 150 members took part in the 
visit. On their arrival the party were met by 
Mr. J. A. F. Aspinall, now the general manager 
of the company, but perhaps better known 
to members in his former capacity as chief 
mechanical engineer ; by Mr. H. A. Hoy, who has 
succeeded to the position until lately occupied by 
Mr. Aspinall; and by Mr. Hughes, the works 
manager. The special train was taken by one of 
Mr. Aspinall’s four-coupled, ten-wheel, express 
passenger engines which did its work in a manner 
that excited the admiration of the engineering con- 
tingent of the party, it getting away with a fair 
load at a very quick rate and with great steadiness. 
The inside cylinders of this engine are 19 in. in 
diameter by 26 in. stroke, and the coupled wheels 
are 7 ft. 3in. in diameter. There is a four-wheel 
leading bogie. The weight of the engine loaded is 
58 tons 15 cwt., and the weight of the tender 
loaded 30 tons 13 cwt. There is a water tank of 
2290 gallons capacity. 

The Horwich Works now form what are con- 
sidered to be the best organised locomotive shops 
in the kingdom. The designers had an exceptional 
chance to produce a well-organised establishment, 
as they were able to arrange the works on a de- 
finite and complete plan. The company had for- 
merly locomotive works both at Miles Platting 
and at Bury ; but these becoming inadequate, the 
present site was selected. Entirely new works 
were designed on lines suggested by the Jate Mr. 
John Ramsbottom, who was a director of the com- 
pany, Mr. Aspinall superintending the carrying 
out of the work and the arrangement of the machi- 
nery. Building operations were commenced in 
1886 ; but, though some of the shops were brought 
into use during the following year, it was not till 
1892 that the buildings were practically completed .* 
The area of land enclosed is 116 acres, and of this 
21 acres is roofed in. The shops are all on the 
— floor and covered with light and lofty iron 
roots, 

The special train brought the visitors to the 
north-west corner of the premises, where the first 
building to be entered was the general stores. 
These consist of a two-storey building 198 ft. long 
by 111 ft. wide. The arrangement is convenient, 
there being four bays and a gallery round the sides 
for light goods. There is an hydraulic lift which 
will take tramway trucks to the gallery, whilst for 
dealing with heavier parts there is an hydraulic 
crane which unloads directly from the railway 
trucks. It should be stated that there are five 
lines of standard -gauge lines running throughout the 
length of the works. In addition to this, there are 
no less than 6} miles of 18-in. railway connecting 
vailous parts of the premises. The latter lines are 
worked by small locomotives having cylinders 5 in. 
in diameter by 6 in. stroke, and wheels 16 in. in 
diameter. The frames are 7 ft. 4 in. over all, the 
extreme width of the engine being 3 ft. The 
working pressure is 170 lb. per square inch, and 
the tractive force about 1400 lb. The weight 
when full and in working order is 3.19 tons. 

From the stores the party proceeded to the long 
range of buildings which comprise the forge, the 





* See a paper by Mr. J. A. F. Aspinall roceedi 
of the Institution of Civil Raginoern, vol. oi — 





smithy, and the iron and steel foundries. The 
boiler-shop is formed in three bays, and is 439 ft. 
long by 111 ft. wide. One bay is used for building 
and repairing boilers, the middle bay is occupied 
by miscellaneous work, including tenders and tanks, 
whilst the third bay is devoted exclusively to tools 
and machines. There is an overhead traveller to 
each bay. A riveting tower is placed at the end 
of the shop, this being formed by raising the roof 
an extra 16 ft., so that the longest boilers can be 
dealt with in a vertical position. Hydraulic appa- 
ratus for riveting is provided here, together with 
hydraulic cranes for dealing with the work. The 
rivet furnaces are heated by liquid fuel, which is 
injected by compressed air. Pneumatic caulking 
and riveting machines are also used here. Among 
the many fine machine tools in this shop may be 
mentioned a multiple punching press for tender 
sides, a 28-spindle duplex multiple drilling machine, 
electrically driven, which will deal with five thick- 
nesses of plates, and will thus drill 140 holes at one 
setting. There are also a special machine for drill- 
ing the mouthpieces of firedoors, an 11-spindle 
horizontal drill for cast-steel foundation rings, and 
a 15-spindle vertical drill for firebox sides, with a 
special arrangement for spacing holes. There is 
also an excellently devised portable machine for 
tapping fireboxes and screwing in stays. 

he next department visited was the boiler-shop 
smithy, which is 120 ft. long by 111 ft. wide. 
Here the most notable feature was the Tweddell 
hydraulic flanging plant with a gas reheating 
furnace, including a large special press for loco- 
motive work. Next to this is the forge, which is 
452 ft. long by 111 ft. wide. Here are the rolling 
mills, tyre mills, steam hammers, and other usual 
appliances. Among them may be mentioned a 
30-in. cogging mill with electrically driven live 
rolls, a 14-in. merchant mill, and a 8}-in. guide 
mill. The reheating furnaces are on the regene- 
rative principle, and have a pneumatic arrangement 
for raising the doors. A notable machine here is 
a Ramsbottom 35-ton horizontal duplex hammer. 
There are one 8-ton steam hammer and two of 
5 tons. A large press will shear plates 12 ft. at 
one cut. The crank-making is interesting, cranks 
being cut out by the saw and twisted by an 
hydraulic machine to set the crank to the correct 
angle. 

The steel foundry is also an interesting depart- 
ment, and one which has increased in usefulness 
very largely since the works were established ; Mr. 
Aspinall, as is well known, being a pioneer in the 
adoption of steel castings for locomotive parts. The 
steel foundry is 150 ft. long by 135 ft. wide. 
There are one 20-ton and two 10-ton Siemens- 
Martin melting furnaces. There is a_ high-level 
tramway for carrying the ladle, so that the furnaces 
can be charged without lifting the metal. The 
moulds are carried on trolleys on a narrow-gauge 
tramline beneath. There are the usual core ovens 
and other appliances, including apparatus for 
machine moulding. The Tropenas process for 
making steel castings is in operation here. This 
process, it will be remembered, was described in 
our issue of January 14, 1898. There is a good 
equipment of hydraulic cranes on the moulding 
floor. 

The iron foundry was the next department 
visited. It is 212 ft. long and 111 ft. wide, and is 
also in three bays. There are two cupolas, which 
can be tapped on either side, so as to serve the 
heavy or fight foundry at will. This department 
is used for general work, not only for locomotive 
purposes but for castings intended for the perma- 
nent way, signalling purposes, and for the wagon and 
carriage department. As in the steel foundry the 
natural formation of the ground assists the working, 
materials being brought in by the railway wagons 
at a higher level. The overhead travelling cranes 
are common to both the iron and steel foundries 
and are electrically driven, and there are hydraulic 
cranes in the iron foundry. Next to the iron 
foundry is the chair and plate foundry, which is 
124 ft. long by 128 ft. wide, which has two cupolas 
also charged at the high level. The fettling benches 
can be worked at each side, and after the chairs are 
cleaned they are placed on an endless chain running 
in the centre of the bench, by means of which they 
are conveyed directly to the wagons. 

At this point the visitors were brought to the end 
of the long range of buildings which extend as a 
continuous structure for just upon 1500 ft. They 
next returned in a north-westerly direction to an 
adjoining building comprising the carriage and! 





wagon-wheel shop. This is 200 ft. long by 47 ft. 
wide, and is fitted with the usual wheel lathes, 
hydraulic presses for putting on tyres, for forcing 
wheels on or off axles, and for forcing wood blocks 
between the wheel centre and the tyre. An in- 
teresting machine is a special tool for making holes 
through the retaining rings and the blocks of wheels, 
the drill going through wood and steel at one opera- 
tion, there being an arrangement for changing the 
speed of feed to suit wood and metal respectively. 

he bolt-shop is 60 ft. and 111 ft. wide. It con- 
tains nut and bolt-making machinery, rivet and nail- 
making machines, and drop hammers for light 
forging, and machine hammers for smithy work. 
The furnaces are heated by liquid fuel. The next 
department is the spring smithy, 153 ft. long by 
47 ft. wide, the furnaces here being gas heated. 
There is an hydraulic press for stripping buckles 
from springs, besides the usual plant for making, 
testing, and repairing springs. The punching 
and shearing machines are electrically driven. 

The signal-shop is 128 ft. long and the points 
and crossings shop 72 ft. long, both being 111 ft. 
wide. There are some special machine tools in the 
latter department which are of interest. These 
two last-named departments form one end of a 
large building 708 ft. long, the chief part of which 
is occupied by the fitting-shop, which is 508 ft. long 
by 111 ft. wide. It is formed in three bays. There 
are four 5-ton high-speed jib-travelling cranes for 
serving the various machines. These are now 
worked electrically, but formerly rope-driving was 
used for the purpose. There are four lines of 
shafting, which are driven by wall engines which 
are practically the working parts of a locomotive. 
This department is excellently lighted and venti- 
lated, and very complete arrangements are made 
for heating in the winter by means of exhaust steam 
and water. A great deal of the machinery work is 
done here by milling tools, the practice having 
been developed very successfully. One notable 
example is a crank sweep milling machine which 
removes the stock between the webs of cranks at one 
operation, the cutters being of large size, 4 ft. in 
diameter, with adjustable teeth. The crank-axle 
plant consists of this milling machine, lathes, and 
a slotting machine, the latter being used for ma- 
chining the outside of crank webs. Among other 
special machines may be noticed two frame-slotting 
machines, a milling machine for forming the ends 
of firebox roofbars, a big milling machine with ad- 
justable cutters for milling both sides of cast-iron 
foot-blocks, a hollow spindle lathe for tender 
and carriage axles, an ingenious machine for 
grinding valve faces, an engine frame machine 
with three sliding heads, the cross slides carry- 
ing saddles with both drilling and slotting tools. 
The drill makes a 2$-in. hole for clearance for 
the slotting tool, the latter traversing or slid- 
ing, or using a combination of both for curved 
slots. This machine will deal with ten 1-in. steel 
plates ata time. There are many other interest- 
ing machine tools in the admirably equipped de- 
partment, but limits of space will not permit us to 
deal with them here. 

Passing by some other departments, such as the 
pattern-makers’, millwrights’, and paint shops, we 
enter the large erecting and repairing shops on the 
south-west side of the premises. ‘There are five 
shops in all, and these are comprised in a building 
of three bays, 1520 ft. long by 118 ft. wide. There 
are four 30-ton electrically driven overhead cranes 
in each shop, or twenty in all, and there are also 
two traversers. There is also a handy form of 
crane, mounted on an arched span which is carried 
on wheels, the crane thus being able to travel and 
pass over work between the rails on which it 
travels. This is used for — riveting. There 
are a large number of machine tools in this depait- 
ment, such as wheel lathes, some of which are 
electrically driven; hydraulic riveters; drilling 
machines, some worked by flexible shafting; port- 
able electric drills ; and other usual machines and 
appliances. 

t may be added that the Lancashire and York- 
shire Railway, which runs east to west through the 
heart of industrial England, from Liverpool to 
Hull, has a length of 5574 miles. The locomotive 
stock comprises 1330 engines, which, during the 
past year worked 18,523,753 train miles. Of this, 
11,874,754 train miles were due to the passenger 
traffic and 6,648,999 train miles to goods traffic ; 
whilst 4173 passenger coaches and 26,617 wagons 
were in use. During the year 1898, 950,648 first- 





class; 3,115,797 second-class; and 56,327,257 third- 





224 ENGINEERING. 


[Auc. 25, 1899. 








ELECTRIC GENERATORS; DETAILS OF BRUSH-HOLDERS. 
(For Description, see Page 222.) 







































































dividend paid to 
zs ordinary share- 
holders was 5} per 
cent. per annum. 














Srmon-Carves 

Coke OvEns. 

The alternative 
excursion for the 
first day of the 
meeting, was to the 
Barrow Steel Com- 
pany’s Collieries 
and the Wharn- 
cliffe Silkstone Col- 
lieries, the chief 
object of interest 
class passengers were carried. This gives a total| being the installation of Simon-Carvés coke ovens. 
of 59,393,702 passengers, exclusive of season-ticket |The Great Central Railway Company had provided 
holders, of which there were 24,345. During the two special trains, which carried the party to Barns- 
year the revenue amounted to 5,156,195/. and |ley, near which town the Barrow Company are 
the working expenditure 2,909,132!. The average now erecting coke ovens on this principle, whilst 









































the Wharncliffe Company have had the system at 
work since February last. The visitors had, there- 
fore, an excellent opportunity of getting informa- 
tion on the subject, and were shown the methods 
of discharging the ovens. At Wharncliffe there 
has been established the plant needed for recover- 
ing tar, ammoniacal liquor, and crude benzol, and 
for the manufacture of sulphate of ammonia. The 
Simon-Carvés system was first introduced by the 
late Mr. Henry Simon, of Manchester, in 1882, at 
Messrs. Pease’s collieries near Darlington. Pro- 
bably some of the members present remembered 
the Chester meeting of the Institute of 1884, when 
Dr. Watson Smith read a paper on the subject of 
the recovery of by-products, stating he had con- 
cluded that ‘‘the best form of oven for coking 
coal for metallurgical purposes, and yielding 
good and valuable by-products, was the Simon- 
Carvés oven.” This opinion, it will be remem- 
bered, was not supported by Mr.—now Sir 
Lowthian—Bell*, whilst Sir Bernhard Samuel- 


~ * See ENGINEERING, vol. xxxix., pages 663 and 685 
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Fig. 328. 
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son gave results of his experience in .support 
of the then new process at the spring meeting 
of 1885. The prognostications and fears of fifteen 
— ago are now largely forgotten, and the desira- 

ility of recovering by-products is becoming more 
generally recognised in this country, as it has for 
so long been abroad. 

There are 35 ovens at Wharncliffe which take 
the form of high and narrow chambers of consider- 
able length, and which coke, on an average, about 
1400 tons of coal per week. The coking operation 
is effected by heat transmitted through the walls 
of the ovens to the coal to be coked. The necessary 
heat is obtained by burning the gases evolved from 
the coul after the tar, benzol, and ammonia have | 
been extracted, flues being provided for the purpose 
in the partition walls of the chambers, and under- 
neath the sole of the ovens. The flame passes 
first beneath the oven sole, at the end of which it 
ascends by vertical flues to an upper horizontal 
flue, and afterwards descends in a zigzag direction 
along each side of the oven. The gases then pass 
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into the heat recuperator, where they heat the 
incoming air needed for combustion. The recupe- 
rator consists of a series of flues running parallel 
to each other in sets of five. Through two of these 
flues the heated products of combustion escape 
whilst the three intermediate flues afford passages 
for the introduction of air, the quantity of air 
needed for combustion being about ten times that 
of the gas that is burned. Each oven will take 
about 10 tons of coal at a charge, the advantage of 
large charges being a great saving in labour, whilst 
the less frequent charging leads to a saving of heat, 
and also a smaller loss of by-products during the 
operations. The coal is run into the ovens direct 
from trucks through holes provided in the top, and 
is spread evenly by rakes passed through openings 
provided for the purpose, these holes being closed 
and luted when the coking is in progress. The 
gases as they are set free are drawn off through 
suitable pipes by means of exhausters, valves 
being provided for shutting off each oven 
during work. The gases are collected in hydraulic 
mains, and then pass to condensers, after which 
they are led to two sets of scrubbers, one for ex- 
tracting the ammonia, and the other for the re- 
covery of the benzols. The process of discharging 
the coke from the long ovens was shown. A coke 
ram is used, which is worked by a portable engine 
running on rails in front of the ovens, the coke 
being pushed out in this way. It is claimed that 
the experience gained by the Simon-Carvés ovens 
at Messrs. Pease’s has proved that the cost of main- 
taining these ovens has been very small, a result 
that many persons considered would be the reverse 
of true when the system was first introduced. 
Several installations are now in use at different 
collieries and iron works in the country, and plants 
similar to that at the Wharncliffe Colliery are being 
built for Messrs. John Brown and Co., J. and 
Charlesworth, and the Monckton Main Coal Com- 
pany. It may be added that a mechanical apparatus 
for compressing the coal and charging it into the 
ovens is being introduced. It is hoped that by this 
arrangement, which has not hitherto been used in 
this country, increased economy will be obtained in 
working the ovens; and that there will be a gain 
both in the quantity and quality of the coke, 
together with an increase in the quantity of by- 
products. 

The members who attended this excursion were 
provided with luncheon in the train by the Simon- 
Uarvés By-Product Coke-Oven Construction and 
Working Company, of Manchester, who are deve- 
loping the system in this country. The return 
journey to Manchester was made by the special 
train which had been brought on from Barnsley. 
Before leaving, the thanks of members attending 
the excursion were expressed by Mr. J. Adamson, 
who had charge of the party. 


THe ConvERSAZIONE. 

On the evening of Tuesday the Lord and Lady 
Mayoress of Manchester gave a reception at the 
Town Hall, which was numerously attended both 
by members of the Institute and by many public 
men of the Manchester district. The building was 
handsomely decorated by flowers and shrubs and 
there were musical and other entertainments. 


EXcurRsION TO THE SHrip CANAL. 


We have already in our last issue reported the 
morning’s sitting for the reading of papers. In the 
afternoon an excursion was made to the Manchester 
Ship Canal. This trip was very numerously 
attended. The party proceeded by water from 
the Cornbrook Dock as far asthe Barton Aqueduct. 
Our readers will find a very full description of the 
Manchester Ship Canal, in EncrngERING, chiefly in 
our fifty-fifth and fifty-sixth volumes. 


Dramatic PERFORMANCE. 


The members of the Reception Committee had 
engaged the Theatre Royal for the evening of Wed- 
nesday, August 16, membevs and their friends 
being invited to a dramatic performance, the 
piece played being the ‘‘ Great Red Ruby,” which 
was being performed that week by a travelling 
dramatic company. It will be remembered that 
on the last occasion of the meeting of the Institu- 
tion of Mechanical Engineers in Manchester, the 
local Reception Committee invited members to a 
performance of ‘‘ H.M.S. Pinafore.” 


Pratr’s TextrL—E MacHIneERY Works. 


The Thursday of the meeting—August 17—was 
devoted wholly to excursions, of which there were 








two. The first on the list was that to Messrs. 
Platt Brothers and Co.’s textile machinery works 
at Oldham. It will be remembered that we dealt 
at some length with this enormous engineering 
establishment in connection with the Manchester 
meeting of the Institution of Mechanical Engi- 
neers,* and we need, therefore, only give some of 
the leading particulars. The works cover an area 
of 55 acres, and there are employed by the com- 
pany, who also own their collieries, between 11,000 
and 12,000 operatives. These works, now the 
largest textile machinery-making establishment in 
the world, were founded in 1821. by Mr. Henry 
Platt; and in 1868 the firm, which had become 
Platt Brothers and Co. in 1854, was made into 
a limited liability company in order to give a 
number of the heads of departments and agents, 
an interest in the business. At the branch 
known as the Hartford Forge all the malleable iron 
used by the firm is produced. The sawmills cover 
8 acres. The packing-case department will work 
4,800,000 square feet of deal into packing-cases in 
the course of the year. The foundries are served by 
seven cupolas, the average output of castings being 
about 640 tons weekly, and this quantity is the 
more remarkable as most of the castings are of 
small size. In the steel department an open- 
hearth furnace is being erected for making steel 
wheels, and a heavier class of castings than can 
be economically made from crucible steel. In one 
machine-shop devoted to cast-iron work, and which 
is only one of a number, there are 400 lathes. 
Similar shops are devoted to machinery for wrought 
iron. In what are known as the Hartford New 
Works, above 5850 men are employed. In the 
— works 1400 people are employed, and here 
the production is about 35,000 spindles, and 6283 
gross of bolts, nuts, and screws weekly. About 


J. | 33,000 tons of iron are worked up in the course of 


@ year. 
Gattoways’ BorteR Works. 


The alternative excursion for Thursday, August 
17, was to the Ardwick Boiler Works of Messrs. 
Galloways, Limited, the party afterwards proceed- 
ing to the cotton mills and weaving sheds of Messrs. 
Richard Howarth and Co., at Ordsal-lane, Salford. 
In our issue of July 27, 1894,+ we gave an account 
of this firm’s engine works at Knott Mill, Man- 
chester, which form the original premises of this 
old-established firm, now over a century old, opera- 
tions having been commenced in the year 1790 in 
general engineering. Here the first locomotive 
built in Manchester was constructed in 1831 for the 
Manchester and Liverpool Railway, and it was 
here that Bessemer steel was manufactured by an 
experimental plant laid down by the late Sir Henry 
Bessemer and Messrs. Galloway in 1858. The 
early history of the ‘‘Galloway” boiler—which 
possessed so many distinctive features that it 
might almost be said to be a type in itself-—was 
naturally not connected with the Ardwick Works, 
as these were only started in 1872. It was in 1845 
that the well-known ‘‘ breeches” boiler, with its 
two furnaces joining at the fire bridge, was intro- 
duced. In 1849 rows of tubes down the centre of 
the flue were added to give strength, and later on 
oo tubes were introduced. In 1851 the Galloway 
tube proper was brought out; the conditions of 
design being that the amount of taper of the tube 
was suflicient to allow of the smaller flange at the 
lower end to pass through the hole made for the 
purpose of receiving the large end of the tube, in 
the upper surface of the flue. In 1860 the oval 
flue was first manufactured, and in 1875 what is 
described as ‘‘a very striking advance” was made 
by ‘‘ constructing the Galloway flue with the top 
and bottom curves struck from one centre, so that 
by placing the tubes converging towards this centre, 
the top and bottom flanges of the tubes were 
square to the centre line.” This is the form 
practically in use at the present time, excepting 
for high pressures, when the upper and lower 
plates are corrugated in an hydraulic press. 

It is stated that over 10,500 large-sized boilers 
have been constructed by this firm with working 
pressures up to 225 lb. per square inch. For a 
large number of years past the output has exceeded 
one boiler per day, in addition to which about 
20,000 tubes are manufactured per annum. For 
this class of work there is a very complete plant, 
into a description of which we cannot at present 





* See ENGINEERING, vol. lviii., page 103, et seg. 
+ Zbid., vol. lviii , page 130. 


enter. The boiler-shop is 550 ft. long and 180 ft. 
wide. An addition to this is now in progress, 
which will have a length of 330 ft., and be 60 ft. 
wide. Employment is given at the works to about 
800 hands. 


Howakrtnu’s Corton MILts. 


After leaving Ardwick, the party proceeded to 
the cotton mills and weaving sheds of Messrs. 
Richard Howarth and Co., Limited, at Ordsal-lane, 
Salford. Our readers will remember that we very 
fully illustrated and described Messrs. Howarth’s 
fine works in connection with the 1894 summer 
meeting of the Institution of Mechanical Engi- 
neers held in Manchester.* Since that date 
certain additions and improvements have been 
made to this establishment, but it would be difii- 
cult to deal with those without again going into 
the subject fully. As is well known, these mills 
are amongst the largest and best equipped in the 
country ; and we may add, amongst the most ad- 
mirably managed. 


OrHER Excursions AND ENTERTAINMENTS. 

On the evening of Thursday, August 17, the 
Local Reception Committee gave a smoking con- 
cert in the Hulme Town Hall, at which an ex- 
tremely clever and entertaining programme was 
carried out by amateurs who kindly gave their 
services. 

On Friday, August 18, the chief event was an 
excursion to Haddon Hall, Rowsley, and Chats- 
worth. Messrs. Kendall and Gent’s Machine-Tool 
Works were also visited. Another party visited 
the London and North-Western Railway Com- 
pany’s locomotive and steel works at Crewe, an 
establishment too vast to be described in a notice 
such as this. 

Among other works open to members during the 
meeting, the following may be mentioned: The 
Pine Mill Company, Oldham, a cotton-spinning 
establishment, established about seven years ago, 
and said to be ‘‘ one of the most modern and best 
adapted in the country.” It contains 106,796 
spindles. This was taken in conjunction with the 
visit to Messrs. Platt’s Works. Messrs. Joseph 
Adamson and Co.’s Boiler and Electric Crane 
Works at Hyde. These works were established in 
1874, and cover about three acres, and are well 
equipped with various machine tools and appliances 
needed for the class of work carried out. At 
present about 260 hands are employed. Meesrs. 
J. E. H. Andrew and Co.’s Stockport Gas Engine 
Works at Reddish ; Messrs. Ashton Brothers and 
Co.’s Cotton Mills at Hyde; Messrs. Beyer, 
Peacock, and Co.’s Locomotive Works (see 
ENGINEERING, vol. lviii., page 193); the Vauxhall 
Iron Works of Messrs. Craven Brothers in the 
Rochdale-road; Messrs. Smith and Coventry’s Gres- 
ley Iron Works, Ordsal - lane (see ENGINEERING, 
vol. lviii., page 139) ; Messrs. Hick, Hargreaves, 
and Co.’s Soho Iron Works, Bolton (see Enct- 
NEERING, vol. lviii., page 120) ; Messrs. Hulse and 
Co.’s Machine-Tool Works, Salford (see ENGINEER- 
ING, vol. lviii., page 131) ; Messrs. Asa, Lee, and 
Co.’s Textile Machinery Works, Oldham ; the Man- 
chester Corporation Gas Works (see ENGINEERING, 
vol. lviii., page 135); Messrs. William Muir and 
and Co.’s Machine Tool Works, Manchester (see 
ENGINEERING, vol. xliv., page 405) ; Messrs. John 
Musgrave and Sons’ Globe Iron Works, Bolton : 
Messrs. Frank Pearn and Co.’s Works ; the works 
of Messrs. Thomas Robinson and Son, at Roch- 
dale (see ENGINEERING, vol. lviii., page 127); the 
Salford Corporation Gas Works (see ENGINEERING, 
vol. lviii., page 195); the Semet-Solvay Coke Ovens, 
at Brackley ; Messrs. Vaughan and Son’s Iron 
Works, West Gorton ; and some others. 

The Manchester meeting of the Iron and Steel 
Institute was admirably organised and carried out. 
To the chairman of the Executive Committee of 
the Local Reception Committee, Mr. S. R. Platt, 
to the deputy chairman, Mr. Henry Webb, and to 
the honorary secretary, Mr, Thomas Ashbury, the 
thanks of all attending the meeting are especially 
due. Mr. Ashbury is, as a very great many of our 
readers are fully aware, always indefatigable on 
occasions of engineering societies meeting at Man- 
chester, and it would be difficult to estimate the 
amount of hard work he has generously undertaken 
from time to time in order to add to the instruction 
and enjoyment of his brother engineers. So far 
as concerns the business of the meeting which fell 
to the lot of the permanent staff, it is hardly neces- 








* See ENGINEERING, vol. lviii., page 98. 
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HORIZONTAL MOUNTING FOR 14-CENTIMETRE 


sary to say that it was admirably carried out by 
Mr. Brough and his assistants. Itmay be taken as 
typical of the admirable manner in which the duties 
of the permanent staff of the Iron and Steel Insti- 
tute are carried out, that the first volume of the 
Transactions for the present year was in the hands of 
members before the Manchester meeting was over. 
Members who know how ably and completely the 
Transactions of this Institute are edited will more 
fully appreciate the significance of this fact. 

The summer meeting of next year will doubtless 
be held in Paris. 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LXV. 
Morrars AND How1tTzErRs FoR NAavAt SERVICE. 


Tue details of modern naval armaments fre- 
quently comprise a certain number of guns of the 
howitzer and mortar types, for firing projectiles 
charged with high explosives under great angles. 
Such pieces are specially designed for the attack 
of armoured decks which, while forming one of the 
vulnerable parts of modern men-of-war, usually 
escape owing to the flat trajectories of quick-firing 
guns. On the other hand, trials have been made 
for arming light-draught ships with a single quick- 
firing gun of medium calibre aud high power. In 
both cases special arrangements are necessary, 80 
that the shock resulting from firing these guns may 
not be a cause of injury to the decks and their 
framing. It might be possible, it is true, by plac- 
ing suitable stiffening pieces directly below the 
gun, to employ mountings of the usual type for 
this service ; but this would not meet, in many 
cases, a large number of conditions that have to be 
taken into account when designing the internal 
arrangements of warships. It was, therefore, most 
important to be able to rely on a type of armament 
successfully designed to meet these particular 
requirements. 

The problem presented itself several years ago, in 
connection with the Schneider-Canet guns, and was 
solved by placing in service a series of various 
types, each one corresponding to a distinct 
purpose. Their main characteristic is the re- 
duction, by means of special arrangements, of the 
percussion produced by firing, the shock being 
reduced to a proportion consistent with the normal 
resistance of the decks to which the armament is 
attached. 

These mortars and howitzers, as regards their 
design and their breech-closing arrangements, form 
part of the Schneider-Canet current series. The 
mountings can be divided into two main classes : 

L. Beam Mountings.—In this type, an oscillating 
slide is used, which is made to turn round hori- 
zontal trunnions; as it recoils during firing, it 
operates an hydraulic brake and recuperator, which 
run out the piece to its original position. This 
type will be described in a separate chapter, which 
deals with disappearing gun carriages. 

2. Circular Slide Mountings.--These are made 
with a traversing platform embodying circular 
vertical slides, the centre of which coincides with 
the axis of the trunnion. By this arrangement, 


whatever be the angles of elevation, the axis of the 
hydraulic cylinders follows the direction of the 
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firing line, thus reducing the effort of percussion. 
A complete description of a mounting of this type 
has been given in a preceding article, in connection 
with an ordinary 14-centimetre gun. Fig. 595, page 
228, shows a 22-centimetre (8.661-in.) howitzer on 
a mounting with circular traversing platform. 


Weight of howitzer ..._ 3,500 kilog. ( 7,714 Ib.) 
Re mounting ... 11,600 ,, (25,566 ,, ) 
‘ projectile ... 196 552 oe 
Muzzle velocity in service 300 m. (984 ft.) 
Elevation a —5 3 + 60 deg. 
Training deg. 


15-Centimetre Quick-Firing Mortar (Figs. 596 
and 597).—The principal parts of this are the 
following: The mortar, with its breech-closing 
arrangement ; the housing; the slide and the 
bolster. 

The mortar is furnished with a breech mecha- 
nism of the two- action type. To the rear is 
screwed a recoil jacket to which is fixed the 
head of the hydraulic recoil piston. The housing 
is provided with trunnions, and consists of a 
cylindrical body in which the mortar slides, and 
of an hydraulic recoil cylinder with constant resist- 
ance. The piston is held by the recoil jacket, and 
a counter-rod is provided of a slightly larger 
diameter, which, by penetrating in the cylinder 
during recoil, forces part of the liquid to flow into 
the recuperator. This is placed outside the right 
bracket of the slide, and consists of a vertical 
cylinder in which moves a double diaphragm, com- 
bined with a set of springs. Communication is 
established between the recoil cylinder and the 
recuperator, by a pipe which passes through the 
centre of the right trunnion of the housing; a 
loaded valve placed on the circuit followed by the 
liquid, is raised during recoil and falls back on its 
seat when the recoil is spent. The liquid can only 
return by flowing through small vents cut in the 
valve seat ; the mortar then runs out slowly under 
the relaxing of the recuperator springs. On the 
left side of the recoil cylinder is the circular rack 
for elevating the mortar. 

The slide consists of two brackets, made with 
stiffening ribs, and strongly stayed together. Its 
lower part forms a circular plate round which is the 
racer that carries the balls for facilitating the 
rotary movement ; in its centre, the plate is in the 








shape of a vertical cylinder which fits on the fixed 
pivot of the bolster. The slide is, moreover, pro- 
vided with the necessary lugs and projections for 
the fixing of the setting mechanisms. Two clasps, 
one in front and one in the rear, prevent all raising 
of the system. 

The bolster on which the slide rests with the 
interposition of the set of balls, is fitted with a 
circular rack for training the mortar, and with a 
ring plate in the holes of which the foundation 
bolts are placed. Its central part forms the fixed 

ivot. 

The required elevation is obtained by operating 
the handwheel placed on the left of the slide. 
This works, through two conical pinions, an end- 
less screw and a set of differential gearing, the 
right-hand pinion which engages the fixed toothed 
sector, which is on the left side of the housing. 

The mortar is trained by turning a second hand- 
wheel placed slightly to the rear of the preceding 
one. It works through an endless screw and a 
helicoidal wheel, a vertical pinion gearing with 
the circular rack on the bolster. 

To train the mortar by means of these two hand- 
wheels, the gunner rests his shoulder on the butt- 
end, which is so placed that he can immediately 
cast his eye on the line of sight. 

This mounting takes up but little room, and is 
suitable for large-calibre guns, without any extra 
provision for stiffening the decks of ships being 
required. 


15-Centimetre (5.905 In.) Quick-Firing Mortar, 
on Central Pivoting Mounting. 


Weight of mortar ... 480 kilog. fe Ib.) 
Ki mounting 5 Oe Pe 
99 projectile ” %9 
Muzzle velocity in service 200 m. (656 ft.) 
Elevation ... ; .. —5deg. + 60 deg. 
Training 360 deg. 


Armament of Light-Draught Ships.—The arming 
of very light-draught ships with a medium calibre 
quick-firing gun is a problem which has often been 
under consideration. We give below the descrip- 
tion of a type of Schneider-Canet armament, which 
has been designed and tried with good results for 
this special use. 

The gun is a 14-centimetre (5.511 in.), 45 cali- 
bres is length, with one-motion breech mechanism, 
firing being effected by percussion. The mounting 
has horizontal slides, with compressed air or spring 
recuperator (Figs. 598 to 600). © gun is carried in 
a housing, which contains the two recoil cylinders 
with central counter-rod, and the recuperator 
placed between the brackets. The housing is pro- 
vided at its lower part with two shoes, which slide on 
the paths of the traversing platform. The carriage 
support consists of a circular platform, on the top 
of which are two parallel brackets, the upper one 
forming the horizontal slide paths. Rollers may 
also be used for facilitating recoil and return. 
The whole system is bolted on deck. The gun 
is trained by displacing the ship in the required 
direction. 

The design followed for the mounting, and especi- 
ally the use of horizontal slides, cause the efforts of 
percussion on the firing platform to be reduced to 
a marked degree; the efforts of traction on the 
piston-rods can also be reduced at will by altera- 
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tions in the interior design of the hydraulic 
brake. 

It may be mentioned, in this respect, that the 
circular slide mounting already described, is also 
very suitable for this special use. Messrs. Schneider 
and Co. have built one for the French Navy, for 
firing trials on board ship against movable targets. 

The above brief data will show that the Schneider- 
Canet material solves this particular problem, both 
as regards the use of mortars and howitzers on 
board battleships and cruisers, and for arming 
light-draught ships with quick-firing medium calibre 
guns of great power. 








THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
(From our New York CorRESPONDENT.) 
(Continued from page 197.) 

Mr. CorTett’s report on the International Con- 
gress on Navigation at Brussels followed the Pre- 
sident’s address. There were 121 delegates re- 
presenting 24 nations; 410 representatives from 
cities, technical societies, and like institutions, and 
840 from various corporations, making a total of 
1371 ; 123 papers were discussed, and daily bulletins 
of transactions of the previous day were issued, and 
the programme for the current day announced. 
Many important works were inspected, the Congress 
being divided into five sections, each taking up a 
separate group of subjects. The next Congress 
would meet in the United States in 1902, and legis- 
lation from Congress, with suitable appropriations, 
will be sought this winter, as well as to obtain the 
use of a Government building for the meeting. 

It was then announced by the secretary that the 
Society had been indulging in a little legal practice. 
Contrary to most experiences, the Society had come 
out ahead, for, Mr. Hunt said, the Courts had 
decided the Society was exempt from city taxation, 
thus saving at present 2000 dols. per annum. The 
bequest of Mr. Herbert Steward of his technical 
library and 2000 dols. was also announced, and that 
the general library of the Society was bei 
thoroughly indexed. The meeting then adjourn 


for recreation, and it took the form of surf bath- 
ing toa large extent, for Cape May has the most 








beautiful beach anywhere 
on the coast, and the slope 
is so gradual there is no 
undertowand only a mode- 
rate surf. Lest any false 
impression be given in this 
article as to Cape May 
itself, it may be said it is 
a charming place, with 
many delightful cottages 
containing many delight- 
ful people. It has good 
golf links and several ho- 
tels, suchas the La Fayette 
and the Marine Villa. 


Loaps oN BrinpGEs. 


The afternoon session 
opened with a discussion 
of the following : 

Should the use of the 
method of wheel concentra- 
tions be discontinued in de- 
termining the stresses in 
railway bridges? 

In view of present know- 
ledge of the effect of repeated 
applications of load, should 
fatigue formulas be used in 
bridge design ? 

Mr. J. Snow thought that bidders should figure 
for the maximum strains permitted by engineers 
and select their sections so as to agree with these 
strains. He preferred to use the weight of a train 
of locomotives in his calculations, and stated he 
used a uniform train load with an excess panel 
load in front. Mr. G. 8. Morison, who has built 
some of the finest bridges in the world, favoured 
the abandonment of the use of wheel con- 
centrations altogether. Mr. Lindenthal also 
objected to the use of driving-wheel loads, 
and said the Launhardt-Weyrande formula rested 
on neither theory or experiment, and only 
added to the trouble of calculations. For short 
spans it increased the weight of metal but little, 
but for long spans it added so much material that 
the cost was increased without additional strength 
or durability. He thought the increase of the 
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| weight of locomotives had about reached its limit ; 
| 150 tons on a 15-ft. wheelbase was about all bridge 
engineers would have to provide for ; this corre- 
sponded to a pressure of from 60,000 Ib. to 75,000 Ib. 
per square inch on the rail and tyre, which was 
close to the elastic limit. His own practice was to 
proportion dead and live load cross-sections sepa- 
rately with high and low units respectively, and 
then use their sum. Professor Ricketts, of Troy, 
where some of the most celebrated engineers of this 
‘country have graduated, gave as his opinion the use 
of the method of concentrated loads was being 
abandoned on account of the time required. He 
/compared it to guessing at the answer, and then 
‘expressing the result to six places of decimals. 
|He thought the use of fatigue formulas unneces- 
‘cary. Mr. Morison took into account four factors 
‘in the proportioning: Heavy wheelbase loads, 
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THE DELAWARE BREAKWATER. 
CONSTRUCTED BY THE UNITED STATES ENGINEERING CORPS. 
(For Description, see Page 230.) 
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moderate loads for greater lengths, a gradual 
change of loads from long to short load, and pro- 
visions for special members. 


Spans shorter than a wheelbase should allow for great 
concentration, which he assumed to be as much as the 
entire load on one axle. The loading should not be ex- 

ressed by formulas but by coefficients, varying with the 
er of the spans, and should be based on different 
units for different classes of bridges. He had adopted 
a constant length of 20 ft. for wheelbase and of 120 ft. 
for two coupled locomotives, and assumed a uniform load 
of from 2000 Ib. to 4000 lb. for different classes of struc- 
tures, the web members being designed for 14 times the 
regular load. The system, although generally satisfactory, 
gave excessive values for 70-ft. spans. His basis of com- 
putation was a specific engine slightly modified to secure 
simple units, 50,000 lb. on each of four driving axles, 
25,000 lb. on end axle, and all dimensions in multiples 
of 5ft. It would be desirable to represent the coefficient 
graphically by a simple curve, but he had so far been 
unsuccessful in finding its equation. 


He also stated that the Goodwin Dumping Car 
Company was constructing a car to carry a load of 
125,000 lb. of ore and a total weight of 167,000 lb. 
on a wheelbase of 36 ft. The other speakers agreed 
as to the abandonment of the wheel concentration 
and the fatigue formulas. Mr. Seaman advocated 
adopting equivalent loads instead of typical engines. 


THe DELAWARE BREAKWATER. 

That evening Colonel Charles W. Raymond, of the 
United States Engineering Corps, gave an interest- 
ing account of the construction of the Delaware 
Breakwater, which was illustrated by lantern slides. 
This work, as originally designed, was commenced 
in 1828 and completed in 1869. As it was quite 
near to Cape May, some of us took occasion to visit 
it. The original breakwater harbour was formed 
by two detached breakwaters, with an interval of 
1350 ft. Colonel Raymond has recently closed this 
interval, where the mean low water was 34 ft. The 
final work was begun in 1884: 


A foundation of brush mattresses was to be laid across 
the gap and ballasted with stones weighing 50 Ib. to 
150 lb. On these mattresses random stone was to be 
deposited to a level of 12 ft. below water, forming a sub- 
structure with a top width of 48 ft. and slopes of 1 in 2. 
The superstructure was to be built of blocks of concrete 
16 ft. long, 24 ft. wide on the bottom, 12 ft. wide on the 
top, and 24 ft. high. The forms for the blocks were to 
be made of creosoted timber at both sides of the gap, 
launched into position and held by weights until filled 
with concrete, the work being pase extended from 
both ends toward the centre until the gap was closed. 

Early in 1890 a new project for the completion of the 
work was adopted. It provided for the completion of the 
random stone substructure with a sea slope of 1 in 2 and 
a harbour slope of 1 in 14, the top to be 62 ft. wide and 
15 ft. below mean low water. The concrete superstruc- 
ture was to be 27 ft. high and 27 ft. wide, and its top was 
to be 74 ft. above mean high water. It was to be built 
of sloping concrete blocks to a level of about 2 ft. above 
high water, and the remaining 54 ft. was to be formed of 
concrete in mass. During this year a careful survey was 
made of the stone already a for the substructure, 
and the data thus obtained led to the formulation of a 
new project, which was 9 apes the following year. 

This project provided for raising the substructure to 
the level of mean low water, with a top width of 40 ft. 
at that level and such slopes as might formed by the 
action of the sea, by depositing random stone within the 
limit of the assumed low-water width. The superstructure 
above low water was to be 14 ft. high and 20 ft. wide at 
the top, with slopes of about 1 in 0.7, formed. by heav 
stones laid as headers, the interior s to be filled wi 
rubble. These slopes were to be laid up roughly in high 
steps in order to break the continuity of the waves. 

In J uly, 1891, the depositing of the stone to complete 
the substructure was begun. As the stone already in 
place had raised the average level too high for the advan- 
tageous use of bottom dumping barges, all the material 
was deposited from steam derrick deck barges moored 
perpendicular to the axis of the work. Each stone was 
raised by the derrick and dropped into the place indicated 
by the Government inspector. During this season the 
substructure had been raised to low water over a distance 
of 603 ft. During the following working season it was 
raised to low water over a distance of 1006 ft., and the 
average cross-section had the form shown in Fig. 3, 
page 229. During 1893 the structure was raised to low 
water over the whole interval, and it was found by this 
time that the most severe storms of winter failed to make 
avy appreciable change in the siopes. The average cross- 
section as determined in December, 1893, is shown in 
Fig. 4. No work was done during the fiscal year endin 
June 30, 1894. The total amount of the stone u 
(Fig. 5) was 207,103 tons, and the total cost of the work, 
including surveys and examinations before and after 
completion, was a little over 615,000 dols. 

The original plans for the work, involving a concrete 
superstructure on a random stone substructure, were 
adopted on account of the estimated low cost of such con- 
struction, It was assumed that 1} gross tons of stone 
were required for every cubic yard of volume in the 


work, that the slopes of the old breakwater were slopes 
of equilibrium resulting from wave action, and it would 
not be safe to assime a crcs3 section for the new sub- 








structure having a less area than that of the sub- 
structure of the old breakwater. The first assumption 
was based on a comparison of the volumes of the 
old breakwaters with the weights of the stone deposited 
fer their construction. The results of the measurements 
of 1890 and other considerations led to the belief that 
1} tons per cubic yard was an ample allowance, including 
settlement and loss beyond calculated slopes. After a 
careful study of the history of the whole work the second 
assumption was also found to be open to serious question. 
The form and dimensions of the old breakwater were 
principally based upon a study of the long flat slopes of 
the Cherbourg breakwater, at that time the only practical 
example of an extensive random stone off-shore break- 
water. The stone was not deposited to the best advantage, 
as the methods of unloading then available were not such 
as to render an accurate emplacement possible, It was 
concluded that, while the slopes of the old work were 
doubtless determined by wave action, the cross-sectional 
area was probably the result not only of this action but 
also of the location of the stone when originally deposited, 
and it therefore seemed possible that a smaller amount 
of material differently deposited might be found to have 
the necessary stability. 

At the time this project was adopted the average sec- 
tion of the work was of the form indicated by the shaded 
line in Fig. 2. The fundamental principle adopted for 
the completion of the substructure was to deposit all the 
materials within the assumed limits of the low water 
width and permit the mass to assume its slope under the 
action of the sea. The larger stones were to be deposited 
on the sea side, and the smaller stones on the harbour 
side of the work. The slopes assumed for the purpose of 
estimating quantities were adopted from the cross-section 
of the old breakwater and are shown in Fig. 2. 

The characteristic advantages of random stone break- 
waters as compared with other types are the facility and 
simplicity of their construction and repair. heir 
peculiar disadvantage is that they require a large amount 
of material in the substructure, most of which is not 
needed to resist the action of the sea, and serves only to 
support the comparatively small resisting parts of the 
work. Accordingly it is desirable to confine the volume 
of the substructure to the smallest limits consistent with 
permanency and stability, and the project was prepared 
with this end in view. The volume of the substructure 
depends on the width of the superstructure at its base, 
the inclination of the sea and harbour slopes and the 





obtained and placed at as low a price per ton as those of 
smaller size. The average inclination of the harbour 
slope of the substructure is about 1 in 1.4 instead of 
1 in 1.3, as was expected. 

In the consideration of the revised plans, the plane of 
rest below which the action of the sea is assumed to 
negligible was taken at 12 ft. below mean low water, 
after a study had been made of the cross-section of the 
old eastern breakwater. Examinations show that there 
is probably no such plane in the new structure, and that 
the change of slops in the old eastern breakwater is more 
probably the result of the method of construction than of 
the action of the sea. If the stone is so deposited as to 
assume an exterior form due to the action of natural 
forces only, it is believed that a single slope will be found 
to extend from low water to the bottom. 

The lower sea slope of the substructure, below the plane 
of rest, was assumed at1in 1.5; but as there has been 
considerable shoaling on the outside of the new structure, 
and the material deposited prior to 1889 is now covered 
with sand, no measurement of the actual slope has been 
made. The sea slope from the plane of rest up to the 
foot of the superstructure was assumed at lin 3. During 
the progress of the work it was considered desirable, as a 
matter of precaution, to deposit large stones along the 
foot of the superstructure, and the material of the substruc- 
ture on the sea side therefore rises to a level about 2} ft. 
above low water. The average surface below low water, 
shown in Fig. 5, has two slightly different inclinations. 
From low water to 6.7 ft. bslow low water the slope is 
lin 1.5, and from 6.7 to 15.4 ft. below low water, it is 1 
in 1.2. Below this level the slope is believed to have 
been formed by material deposited prior to 1889. It 
seems probable that the surface has not yet assumed a 
slope of stability, and that it will in the course of time 
settle down to a uniform inclination of 1 in 1.5. The 
deposit of some additional stone at the foot of the super- 
structure to conform to this movement may prove neces- 
sary. 

The following information is derived from a study of 
the surveys of 1863, 1881, 1891, 1898, and 1899. For the 
purpose of comparison an area of about 270 acres in rear 
of the breakwaters is divided into four compartments, 
marked A, B, C,D. (See Fig. 1.) 

The annual rates of change in depth in the harbour and 
its compartments during the periods considered are shown 
in the following Table, to which + indicates shoaling and 
— scouring : 


TABLE SHOWING THE CHANGES PRODUCED IN THE DepTH OF HARBOUR DURING PROGRESS, AND AFTER 


CoMPLETION OF 


New Work. 























l aver 
age Depth of Annual Change.|Average Annual Average Annual 
| (See Fig. 1.) i over | Chanee over ° —- An- 
Period. | Condition of Work. | eee gee ee Western Half | Eastern Half |"00) pie” 
of Harbour | of Harbour ag J 
ea ee | C. | D. J(A+B). | 4(0+D). 
| ft. | ft. ft ft. | 
1863 to 1881 | Before commencement of new work | +0.03 +0.07 | + 0.16} + 0.18 +005 | + 0.17 + 0.11 
1881 ,, 1891 |Structure raised tol5ft. belowM.L.W.| +0.23 | +0.17 | + 0.19) + 0.14 + 0.20 | + 0.17 + 0.18 
1891 ,, 1898 Work completed. . a5 . --, +0.74 | +3.37 | + 0.10) +013 + 0 56 + 0.11 + 0.34 
18y8 ,, 1899 One year after completion | -3.10 | -0.30 | - 2.10} - 0.40 —- 0.20 - 1.25 - 0.73 





depth of water over the site. To reduce the super- 
structure to the least dimensions consistent with stability, 
it has been built compactly of large stones presenting 
their smallest dimensions to the action of the sea, which 
with modern facilities, can be readily done above low 
water. 

The height of the superstructure was assumed at 14 ft. 
above mean low water, or 9} ft. above high water, be- 
cause experience with the somewhat lower breakwaters 
shows they are too low, as waves sometimes pass over 
them and disturb the anchorage. The top width was 
assumed at 20 ft. and the slopes at 1 in 0.7, as before 
stated. This slope is much steeper than has usually been 
adopted on the sea side of a breakwater, but there are 
several sections where it has stood well for many years on 
some old work, and the saving of material which its 
use permits is very great. These dimensions and slopes 
ecrrespond to a bottom width of about 40 ft., which is 
also the top width of the superstructure. Experience 
has demonstrated that this height of superstructure is 
about right for the locality. The tops of the waves fre- 

uently pass entirely over the work during storms, but 
ao not create troublesome disturbance in the harbour. 
The slopes appear to have maintained perfect stability, 
although the work has been severely tested by violent 
storms. The theoretical objection to the steep exterior 
slopes is that it intensifies the action of the returning 
waves, and thus causes a displacement of the material of 
the substructure just below low water at the foot of the 
outer wall. The outer surface of the wall is, however, so 
irregular that the wave is broken up before its return. In 
a few places stones have been occasionally displaced by 
this return action, but the tendency to motion was easily 
checked by the deposit of a few large stones. 

The slopes of the substructure have slowly changed 
during the bon mee of the work, as may be seen from the 
sections. Although the completed structure has been 
exposed to the action of the sea for over one year, and most 
of the substructure for several years, it is too soon to decide 
if permanent inclination has been attained. The sea 
slope is steeper and the harbour slope flatter than was 
expected, which is probably the result of placing the large 
stones on the exterior and the small stones on the interior. 
The assumption that the harbour slope is practically in- 
dependent of the size of the materials of “hah it is built 
seems to beerroneous. With the best modern appliances 
there is no difficulty in transporting and depositing very 








lerge stones, and biecks weighing 4 to 15 tons can now be 


It appears from this Table that the work during its 
progress increased the rate of shoaling in the western 
part of the harbour and diminished it in the eastern part. 
Since the completion of the work there has been a decided 
scour in all parts of the harbour, the greatest scour being 
in rear of the old eastern breakwater. The work has not 
been completed long enough to permit of definite conclu- 
sions as to final results, but there is reason to hope that 
the deterioration in depth which was so long in progress has 
finally been checked. The harbour is so useful tor small 
vessels that the cost of its completion seems to have been 
amply justified. 

The most recent examination made in June last 
was considered very satisfactory. The method of 
constructing is shown in the several following 
photographs. In Fig. 6, the contractors’ dump 
barge is shown ready to deposit the stone on the 
line of the breakwater. The waves that break 
over the structure, show that the height above 
the water is none too great. The front and top of 
the superstructure are shown in Fig. 12; all these 
views, and a large number of others, were given 
from lantern slides as the lecture proceeded. Al- 
though the description of this interesting work was 
necessarily long and somewhat technical in portions, 
yet it was listened to with marked attention. The 
lecturer impressed his audience with his ability to 
handle the problem with great success, as, indeed, 
he has done throughout the progress of work since 
he assumed charge, and he has received hearty con- 
gratulations at the close of his discourse from the 
men who knew the difficulties he had encountered 
and the masterly manner in which he had met and 
overcome them. In conclusion, as ‘showing how 
great matters in engineering sometimes develop 
from what might seem trivial causes at first, 
Colonel Raymond called attention to the fact that 
the substitution of steel rope in place of wrought 
iron in the derricks, had enabled the contractors to 
handle much larger stones, and had thus increased 
the stability and possible steepness of the slope of 
the breakwater. 
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The next morning the business meeting occurred. 
Among the announcements made was the record 
of 204 votes for a place to hold the next _con- 
vention : Paris had 41, Washington 15, St. Louis 
10, Boston 9, Chicago 8, and Cleveland 7—the 
balance scattered all over the known world. 
Then Porto Rico was suggested ; and Dawson City 
was substituted. This last may do if Canada do 
not claim it before next summer, but, fortunately, 
the question finally rests with the board of direc- 
tion, who have a happy faculty of ignoring all the 
suggestions and fixing the place as best suits their 
own ideas. Your correspondent thinks London 
would be a good place, and then the party could go 
to Paris in company with the Institution of Civil 
Engineers. Samuel Whinery presented a resolu- 
tion, which was adopted, instructing the board of 
direction to endeavour to havethe complete statistics 
of municipal and other public works collected by 
the census department. : 

It was then voted to have this board to settle the 
question of the use of standard time, that is the 
24-hour system in this Society’s announcement. 
From the amount of discussion incident on this, 
an outsider would have judged if there was one 
thing the members possessed to so large extent, 
that they were willing to waste it in quantity, it was 
this same time they were absolutely prodigal of it, 
but the question is now relegated to a future period 
when they may have time to turn. 


(To be continued.) 








THE ROLLING STOCK OF THE GREAT 
CENTRAL RAILWAY. 

As we have already mentioned in a short note in 
our issue of July 14 (see page 44 ante), the Great Cen- 
tral Railway Company have made a special feature of 
their rolling stock with the view of enticing passengers 
to travel over the new route, not only because ot its 
scenic attractions, and its regularity in running, but 
also because of the comfort and steadiness of the car- 
riages. Every convenience has been provided. There 
are trains with dining cars, trains with lunching cars, 
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trains with buffets, and every equipment to relieve 
the tedium of long-distance travel. As the greatest 
care was devoted to the design of this new rolling 
stock, the details which are included in our series of 
illustrations published in our numbers of July 14 and 
August 4, and completed in the present issue, will be 
studied with interest. 

Taking a typical corridor car, we give complete 
drawings. An elevation of the side of the car on 
which is the corridor with its large plate-glass win- 
dows and brass protecting rail, will be found on the 
two-page plate accompanying our issue of July 14 
(Fig. 1), and the corresponding elevation showing 
the ordinary compartment ‘side of the car is given 
on the two-page plate published with ‘our isswe ‘of 
August 4, Fig. 9. The plan and sections of the 
bogies, as used on all the cars, was also given in 
our issue of July 14, and these are supplemented 
 igaiaas: details given in ‘our issue of the 4th 
nst, 

Before entering upon details it may be said that 
while the bogies are the same, the bodies of the car- 
riages differ. The corridor carriages are 46 ft. 6 in. 
long over the ends, and are divided into five compart- 
ments 5 ft. 1 in. wide, and in the case of the first class 
7 ft. 2in. long. The side corridors are 2 ft. 6 in. wide 
and there are large lavatories at each end, as shown 
in Fig. 10. The overall width of the car body is 
8 ft. 4 in., while the total height from rail level to the 
top of the ventilators is 12 ft. 84 in. The roof of the 
ordinary corridor carriages is curved, and that of the 
a 1s on the clerestory system. The first-class 
ining cars are 50 ft. long over the platforms, and 
yar agg twenty passengers; and the third-class 
kitche cars are 47 ft. 6 in. long, as is also the 
: o en car, which, of course, is usually placed between 
; © two dining cars. The kitchen car as a rule has 
wo compartments, which, like the most of the 
oe harements in the train, are adaptable for dining 
y the fixing of a portable table. 

PF oe bogies are illustrated by Figs. 6 to 8 on page 
ante. The soles, cross bearers, and longitudinals are 


iron, and the bottom centre and side friction blocks 
of tough castiron. The bogie frame is 14 ft. long inside 
the main headstocks, and the wheelbase is 8 ft. 
The bearing springs are made of the best ma- 
terial from Swedish blooms, and the maker was re- 
quired by specification to give a guarantee that the 
springs after twelve months’ wear should, upon being 
taken out, stand at the original camber. The hoops 
are made of Yorkshire iron. 

As to the wheels the bosses are of wrought iron, 
the discs of Moulmein teak, the axles of Bessemer or 
Siemens-Martin steel, the retaining rings of iron, 
equal to best Staffordshire, and the tyres of Bessemer 
or Siemens-Martin steel of approved make. 

The axles, according to the specification, were to be 
capable of standing the following test without frac- 
ture, viz. : Five blows from a weight of 2000 lb. falling 
from a height of 20 ft. upon the axle, which shall be 
placed upon bearings 3 {t. 6 in. apart, and turned 
after each blow, the test to be continued until the axle 
breaks ; also each axle must be guaranteed to stand a 
tensile strain of not less than 35 tons per square inch 
“ee 25 per cent. of elongation on a test-piece 3 in. 
ong. 

Each tyre is by the specification to be guaranteed 
to stand without fracture, the test of being com- 

ressed 5 in. by hydraulic power, the compression to 

e continued until the tyre is broken or doubled up ; 
also, each tyre must be guaranteed to stand a tensile 
strain of not less than 35 tons per square inch, with 
25 per cent. elongation. 

The underframes of the corridor carriages are 45 ft. 
long over the headstocks, and are of American white 
oak, with the exception of the middle bearers, which 
are of teakwood. The sole-bars of the carriages are 
trussed and stiffened with steel plates and angles of 
the dimensions given on the section and plan, Figs. 
2 and 3, on our two-page engraving published on 
July 14. Rubber recessed blocks are introduced be- 
tween the body and carriage as shown. The other 
details, as well as the arrangement of the automatic 
vacuum brake, are clearly shown in our illustrations. 
As will be seen from the two-page plate published 
with our issue of August 4, Figs. 11 to 13, the 
couplings are of the American automatic type, as 
to the merits of which our readers are now 
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type, which has already been fully described and 
illustrated in detail in ENGINEERING. Here also 
it may be stated that the first-class dining cars, 
third-class dining. cars, and the kitchen cars are 
lighted by electricity; and, in addition to the usual 
lights, one is placed over each table, the rest of the 
vehicles are lighted by oil gas with Coligny lamps, 
the details being shown in Figs. 2 and 3. All the 
carriages have torpedo ventilators, as shown in 
Fig. 9. Gresham’s direct storage system of heating 
has been adopted, as shown in Fig. 10. 

Coming now to the bodies of the cars, it may be 
said that they are of East Indian teakwood, the panels, 
facias, and mouldings being of best Honduras mahog- 
any. ‘The floor boards of the carriages are of Baltic 
white wood 9 in. wide, tongued and grooved, and 
screwed to the framing. he flooring is of the 
double bottom type, which is as usual firmly rammed 
between with felt, as are all partitions. The roof 
boards, partitions, and casings of the vehicles generally 
are of yellow pine. The root boards are 9 in. wide by 
1 in. thick, tongued and grooved, and screwed at 3 in. 
intervals to the framework. 

The arrangement of typical compartments and 
lavatories is shown by the sections on page 146 ante, 
Figs. 17 and 18, and of the corridor by Fig. 19, on 
page 232 of the present issue. The only remark that 
need be added is that 70 lb. of curled hair are used 
in upholstering a first-class compartment, and 26 lb. 
in a third class, 

Turning now to the interior arrangements and ac- 
commodation of the carriages, the sections given in 
the two-page plate, which we publish this week, will, 
with the views given on page 146 ante, materially 
assist our verbal description. The drawings are of 
the first-class corridor carriages, which are finished in 
Spanish mahogany, and relieved with gold. 

The interiors of the compartments are trimmed in 
morocco, moquette, terra-cotta Cashmere velvet, and 
green cloth, finished in mahogany, and decorated with 
photographs of — of interest on the company’s 
system. The ends of the corridors are also framed, 

anelled, and moulded in eg nn’ and adorned with 
velled-edged mirrors and splendid carvings. The 


dimensions of compartments and corridors are given 
and drawings reproduced. The curved roof of the 
corridor (see Figs. 22 and 23) is preferable to the usual 
arrangement of making the roof of the carriage serve 
the purpose. In the corners are placed filters for the 
use of the passengers, and at the entrance to vestibules 
are hung doors with bevelled-edged ~ panels. 
Leading from the corridor at each end are placed 
ladies’ and gentlemen’s lavatories, the floors of which 
are inlaid with mosaic tiles, and the walls covered 
with pegamoid and matchwood dado. They are also 
fitted with a Jennings’ water-closet, Levick’s wash- 
basin, water-bottles, towels, and everything that is 
necessary for the toilet. 

The third-cliss carriages are of similar design, 
except that they are finished in polished teakwood 
with lincrusta panels and dado. The compartments 
are fitted with spring seats and backs with arm-rests 
trimmed in rep, the door panels with Vulcan cloth. 

All the carriages are provided with portable tables 
placed at the ends of the corridors (Fig. 20), which 
can be readily fixed in position and in any compart- 
ment as desired. In all cases the electric communica- 
tion between passengers and attendants is placed 
over each seat back, and in the corridors there are 
placed alarm signals for the use of passengers in case 
of emergency. The whole of the floors are covered 
with figured Kork matting, and a rug is furnished, in 
addition, to each first-class compartment. 

The first-class dining cars are 50 ft. long over 
platforms, each providing accommodation for twenty 
passengers ; the internal fittings are sumptuous, and 
tinished in rare woods, upholstered in figured plush, 
and embellished with works of art, the roofs being 
beautifully decorated in gold and colours. The seats 
and tables are placed at the sides, with a passage down 
the centre, the seat heads being of Spanish mahogany 
relieved with carvings, fretwork, and satin-wood 
raised nels, and. bordered with Coromandel 
wood. Over each table is placed the electric com- 
munication, and above are alcoves fitted with bevelled- 
edged mirrors and brackets for holding glasses, bottles, 
&c. Theelectric table lamp, too, is movable, while the 
electroliers pendant from the clerestory roof form a 
welcomeaddition. A hat rack is provided over each seat 
back, and an umbrella rack to each seat head. The ends 
of the compartments are panelled, moulded, and carved 
to match, and relieved with proof etchings, as already 
mentioned, whilst the doors of these compartments are 
beautifully inlaid with marquetry of most artistic de- 
sign. Another car is finished mostly in olive wood, 
but exactly of the same design, which is part Chippen- 
dale and part Adams. There is also one finished in 
mahogany in Adams and Queen Anne styles. 

The third-class dining-cars are externally of the 
same design, with the exception that they are 
47 ft. 6 in. over platforms. The interiors are finished 
in light oak and light and brown oaks. As in the 
first-class cars, alcoves are placed above the tables, as 
well as electric light and communication, with 
brackets for holding glasses, bottles, &&. The ends of 
the compartments are finished to match, and relieved 
with photographs placed over the seat backs. The 
floors are covered with Kork matting, and the roofswith 
lincrusta, carefully picked out and decorated. These 
cars provide accommodation for 36 passengers, and are 
constructed with clerestory roofs having stained-glass 
lights. The platforms at the ends are finished inside 
and outside with bevelled-edged glass-panelled doors, 
and the whole of the side lights are of bevelled-edged 
glass in teakwood frames, The lavatories are placed at 
the ends, and are fitted with Jennings’ water closets and 
Beresford’s wash basin, with dado finished in mahogany 
or teakwood match boarding, and the walls covered 
with emdeca. A space is also provided for handbags, 
&c., at the ends of the corridors, so that they need not 
be in the passengers’ way. 

The kitchen car, which is placed between the first 
and third-class dining cars, is 47 ft. 6 in. long, and 
will, by means of the connecting gangways, serve 
both classes of passengers. A plan of it is given in 
HG 25, while the interior view, Fig. 26, on page 
, conveys a very good idea of the general ar- 
rangement. The tiled floor and walls of the kitchen 
both inside and in the corridor give the car. a 
clean and cool appearance. In addition to the kitchen 
and attendant’s compartments, a special feature of 
this car is that it possesses two first-class private 
dining compartments, as shownin plan. The cooking 
is done by means of a Fletcher Russell’s gas range, 
and the kitchen is furnished with all the necessary 
utensils, crockery, glass ware, cutlery, refrigera- 
tors, &c. 
The buffet cars are externally of the same length 
and design as the corridor carriages, and consist 
of a spacious buffet, with kitchen, three third-class 
compartments, attendant’s compartment, and lavatory. 
The buffet is very elaborate, being panelled and 
moulded in figured Spanish mahogany, and relieved 
with proof etchings and bevelled mirrors. The roof 
is covered with lincrusta, specially designed with a 
border, and picked out in gold. 





The upper panels of the carriage are painted French 
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CORRIDOR CARRIAGE FOR THE GREAT CENTRAL RAILWAY. 


CONSTRUCTED FROM THE DESIGNS OF MR. T. PARKER, JUN., CARRIAGE AND WAGON SUPERINTENDENT. 


SECTIONG H 
Fig. 19. (Fig . 70) 





grey and the lower panels brown, varnished and picked 
out with gold lines, lettered and emblazoned with the 
company’s coat-of-arms. It may not be uninteresting 
to tabulate some particulars as to weights. The dimen- 
sions given are over the car bodies, the underframe in 
all cases being the same : 


Total Passengers Weight 


Type of Corridor Car. Accom- : 
’ Length modated. Empty. 
ft. in. tons cwt. qr. 
First-class .. os .-| 4 6 20 first 28 01 
| -e .-| 46 6 36 third 27 12 
Composite .. * | 6 6 Sfirstand | 2618 1 
18 third 
Third-class with buffet ..| 46 6 18 third 2516 0 
Third-ciassand brake .. 45 9} 18third | 25 5 2 
First-class and brake with | 
three compartments so) 0 12 first | 2515 3 
First-class with kitchen ..| 47 6 8 first 3117 1 
First-classdining car .. 50 0 20 first 30 6 1 
Third-class dining car ..| 47 6 36 first | 3616 0 


As stated in our brief notice on page 44 ante, the 
carriages we have been describing were designed and 
built under the direct supervision of Mr. T. Parker, 
Jun., the carriage and wagon superintendent of the 
Great Central Railway Company. 








ARGENTINE Ratways.—There are now 99274 miles of 
railway in operation in the Argentine Republic. The 
capital invested in these lines is estimated at 104,800,000/. 
During the last 18 months new lines have been opened to 
the extent of about 620 m‘les. In this total of 620 miles 
the Neuquen extension of the Buenos Ayres Great 
Southern Railway system figures for 347) miles. 


Frencw Coat Mininc. — The production of coal in the 
Pas-de-Calais in the first half of this year was 7,069,554 
tons as compared with 6,107,520 tons in the cor- 
responding period of 1898, showing an increase of 
362,014 tons, The production of the Nord was 
2,986,500 tons, as compared with 2,952,161 tons, showing 
an increase of 34,339 tons. The combined production of 
the two basins to June 30 this year was accordingly 
10,056,034 tons, as compared with 9,659,681 tons in the 
corresponding period of 1898, showing an increase of 
396,353 tons. al mining in the two districts only dates 
from the second empire. 
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On the present page we illustrate a water-tube 
boiler recently brought out by Mr. Horatio Phillips, 
of Roedean, Brighton. It will be seen by our illustra- 
tion that the boiler consists principally of a drum or 
top cylinder, from which a number of tubes project 
radially downwards. The tubes are arranged in 
double rows, and the spaces between each pair of rows 
are naturally greater at the lower extremities of the 
tubes, those parts being furthest from the centre from 
which the tubes radiate. The fire-grate is placed in 
the usual position for water-tube Sealers of the Ex- 
press type, but it will be seen that the lower ends 
of the tubes project below the fire. In this way 
the grate area is divided up into a number of narrow 
strips, each being, in fact, a separate furnace. Cir- 
culation is provided for on the well-known “ Field ” 
principle, there being internal circulating tubes 
inside the tubes which form the heating surface, as 
shown in our illustration, Fig. 3. By the arrange- 
ment described Mr. Phillips claims that he obtains 
several advantages. In the first place all the tubes 
are exposed to the radiant heat of the furnace, and in 
this way the maximum evaporative efficiency is ob- 
tained from the heating turface. In the second place 
the stoking is said to be much easier, so that men of 
little or no skill can be employed. It is well known 
that with water-tube boilers which have large grate 
area, one of the chief difficulties is to get the bars well 
and evenly covered with a thin fire. Unless the 
stokers are well trained the fuel is apt to be heaped 
up in parts, leaving other spots on the grate all but 
uncovered. It is in order to prevent this that stokers 
will insist on keeping a thick fire, which is, of course, 
fatal to efficiency in a water-tube boiler. With the 
grate divided up into strips in this way the stokers 
have a guide in ae and the coal is not likely to get 
unequally distributed. The width in the clear between 
the pairs of tubes is 15 in., and this, it is stated, is 
amply sufficient for stoking purposes. The boiler is 
not suitable for small work, such as river launches, 
Xc., as with very little boilers the grate spaces would 

too narrow for practical work. What distance 
coal could be thrown on a 15-in. wide grate is a 
matter to be settled by experience. 

Another advantage claimed by Mr. Phillips for his 
boiler is the completeness of combustion which follows 
the subdivision of grate. The gases or products of 
combustion pass through the rows of tubes from the 
centre furnace to the sides. Thus, to take the middle 
furnace, we will suppose a certail, part of the gases 
evolved from the coal to escape among the tubes 
— being burnt. They would be possibly cooled 

low the temperature of combustion by the water 
and steam in the tubes, and were the boiler arranged 
> the ordinary way, these gases would escape up 

—— unburned. In this boiler, however, any 
such unburnt as passes over a second fire and so long 
as sufficient air is provided there is little likely to be 
any waste. Naturally the wing furnaces stand on 





the same footing as in any other boiler, but they 
form a small part of the whole. Of course any gas 
liberated in the centre of the grate of an ordinary 
boiler has to pass over the burning fuel at the sides of 
the furnace; but in the latter case it has a direct 
and unobstructed passage, thus passing away imme- 
diately, whilst in the Phillips boiler the interposition 
of the tubes causes an eddying action which is known 
to be effective in assisting combustion. 

The carrying the tubes below the fire is a feature 
to which the inventor attaches importance. When 
Field tubes are suspended in the ordinary way in a 
boiler furnace their bottom ends come down to within 
a short distance of the fire, and are thus subjected to 
an intense heat, so that they are apt to be destroyed 
quickly. It will be seen that Mr. Phillips gets over 
this difficulty by the simple device of putting his tube 
ends in acool place. The tubes may be emptied by 
removing the inner circulating tube, which is made in 
two pieces, and a flexible hose is then inserted, through 
which the generating tubes may be sucked dry. They 
may also be inspected by means of a small incandescent 
light. As every tube is fixed independently, and is 
free to expand and contract to any extent, there is no 
fear of the tubes being bent by heating and cooling, 
and thus examination and cleaning is always possible. 
In regard to external inspection the tubes as arranged 
do not mask each other. Any one can be driven out 
of the tubeplate, examined internally and externally, 
and replaced without disturbing another tube, the 
whole operation, we are informed, only taking a few 
minutes. It is further claimed for this boiler, as com- 

ared to others of the class, that for a given power 
ess space is occupied ; the weight is 20 per cent. less 
and the cost 25 per cent. less. 

We recently had an opportunity of being present at 
a short trial of one of these boilers erected on land. The 
heating surface was 456 square feet and the grate sur- 
face was 11 square feet. The generating tubes were 
lin. in diameter. This, however, is a smaller size of 
boiler than is considered desirable for thesystem. The 
water was measured in a tank, but the run was too 
short on account of the deficiency in water supply for 
any exact results to be arrived atin regard to economy. 
The observed data were, however, as follow : 


Time of running ... on oe One hour 
‘oal used ... oe ots ie Best Welsh 
Average pressure of blast we 1} in. 
Steam pressure a ... 2501b. per sq. in. 
Coal burnt... is 480.5 lb. 
Water evaporated 3717.5 Ib, 


There was an absence of smoke or flame from the 
funnel, and the water level was steady in the gauge- 
glass, there being no appearance of priming, although 
the water was not free from grease. 





Exxcrric Raiways.—The electric railways of Europe 
increased from 904 miles in January, 1897, to 1400 miles 
in January, 1898, and 1783 miles in January, 1899, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Shefficld Electric Trams.—There is promise that 
four of the routes of the electric trams will ready for 
opening at the beginning of next month. The power 
station, lines, and overhead wires are so far completed 
that trial trips have been made. The main line ready 
runs from the suburban district of Sharrow through the 
centre of the city and on to Attercliffe at the east end, 
where are the works and the workers. There is a branch 
line to Pilsmoor, and another to Walkley, to both of 
which there are considerable gradients. Other lines are 
in progress. 

Sheffield and the Shipbuilding Iudustry.—There is a 
rumour current that Messrs. Charles Cammell and Co., 
of the Cyclops Woeks, are following the example of 
Messrs. Vickers, Sons, and Maxim, and Messrs. John 
Brown and Co., and are negotiating for the —— of a 
shipyard and engineering establishment at Govan. The 
anxiety is with regard to tho future of the armour-plate 
and heavy ordnance trades. The tendency is for the 
firms who build the ships to furnish their own armour, 
and there is apprehension that in the near future 
those who can only make plates will have little 
to do. Competition in the armour trade is becoming 
more severe, as more firms are in the business. The 
work of adapting the Alaska steamship as a home for 
workmen in the employ of Messrs. Vickers, at Barrow, 
has been pushed forward, and is now aw | i he 
Accommodation has been provided for a hundred boarders, 
and additional accommodation is early contemplated. 
The arrangements include excellent dining, smoking, 
reading, and recreation rooms, promenade deck, baths, 
and ordinary conveniencies, and electric light is installed 
throughout, There will be three meals of the best quality 
of food, and washing and mending, for an inclusive charge 
of 14s., 15s., or 16s. per week, according to the berth 
occupied. The internal management of the ‘‘home” will 
be under the direct control of the purveyor and his staff, 
and of a committee of the employés, the firm retaining a 
general supervision of the whole. 


Scarcity of Labour in the Mills.—The heavy arrears of 
work at the local rolling mills and the difficulty ex- 

rienced in obtaining more men have led to inquiries 

ing made on the proposal of importing men from 
Sweden. The information gathered so far is not encourag- 
ing. It has been ascertained that this class of skilled 
labour is as scarce in Sweden as it is here, and wages 
there are steadily rising ; and that on the whole the men 
are better off than they would be here. It is a fact also 
that very few lads are going into the trade of rolling, and 
the outlook from that point of view is not encouraging. 


Tron and Steel Trades.—Users of iron are complaining 
very much of the difficulty they have in obtaining de- 
liveries, Makers are so pressed with orders and men in 
many instances are working so spasmodically that they 
find it impossible to meet the demands made upon them. 
Prices are still moving upwards and are now: West coast 
hematites, 84s. to 85s.; east coast ditto,|81s. 6d. to 82s. 6d.; 
Lincolnshire No. 3 foundry, 71s. to 72s. 6d.; forge ditto, 
69s. 6d. to 70s. 6d.; Derbyshire No. 3 foundry, 728. 6d. 
to 738.; forge ditto, 67s. 6d. to 68s. 6d.; bars, 87. 108. to 
8/. 15s.; and sheets 9/. 15°. to 10/. The engineer. 
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ing establishments are well off for work, and those 
having to do with electric light installations are excep- 
tionally busy. Several rather heavy contracts of this 
character are now in hand for business places in the city. 
They embrace both light and power. A feature in the 
lighter industries is the extraordinary demand that 
exists for sterling silver s. The growth of this 
branch of trade is altogether abnormal. The weight 
of silver sent to be assayed by Sheffield firms in the 
year ending July, 1895, was 496,148 oz.; in 1896, 715,2480z.; 
1897, 922,482 oz.; 1898, 974,477 oz.; and for the year 
ending July 15 last, 1,165,017 oz. The increase is 
still going on, and will probably continue while silver is 
so cheap. At the last staghorn sale in London prices 
went up enormously. For some lots as much as 50/. per 
ton more was paid than at the previous sales, and the 
cutters from Sheffield will lose heavily by their purchases. 
Merchants who bid up to 287/. 10s. per ton had bought 
precisely similar horns in days gone by at 75/. per tun, 
and then thought they were dear. 


Coal and Coke.—Owing to the stoppages in many of the 
large iron and steel works, on account of the heat, there 
has been a falling off in the consumption of fuel, but the 
demand for shipping purposes is well maintained. 
Common coal is still scarce, owing to the requirements of 
the coke trade, and prices are firm. The house coal trade 
is quiet, as stocking for winter is only beginning. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRouGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on ’Chaage and inquiries were numerous ; 
but quotations, owing to fluctuations in warrants, were 
irregular, and the amount of business done was but 
small. Buyers hesitate to place orders with the market 
in such an unsettled state. Makers of pig iron, all 
of whom are well sold, would not listen to market 
prices, and predicted advances in the early future. Mer- 
chants sold a few odd lots of No. 3 g.m.b. Cleveland pig 
iron at 653. 6d. for prompt f.o.b. delivery, and that price 
may be regarded] es the gereral quotation, though 
small purchases were said to have been made at less. 
No. 1 Cleveland pig was about 663. 6d. ; No. 4 foundry 
64s. 6d.; grey forge, 63s. 6d.; and white, 62s. 6d. Mid- 
dlesbrough warrants after advancing to 65s. 44d. eased 
away by the close to 64s, 9d. cash buyers. The demand 
for east coast hematite pig was good, and something 
like 74s. 6d. was the figure for early delivery of Nos. 1, 
2, and 3. Spanish ore strong. Rubio sold at 17s. 6d. 
ex-ship Tees. Freights, Bilbao-Middlesbrough, were at 
7s. Middlesbrough hematite warrants were neglected. 
To-day there was no alteration in quotations for makers’ 
iron. The only change was in Sdiddtaheosah warrants, 
which returned to 65s. 44d., but they again eased a 
little, and at the close stood at 65s. 3d. cash buyers. 


Manufactured Iron and Steel.—In these two important 
branches of the staple industry there is very great activity, 
and, in fact, producers cannot turn the work out quick 
enough to suit their customers. Many fairly large orders 
might be placed if manufacturers could undertake to 
execute them by an early date. They are, however, too 
busy to be able todoso. Quotations all round are moving 
in the right direction. Common iron bars are now 
71. 123. 6d. ; best bars, 8/. 2s. 6d.; iron ship-plates, 
71. 7s. 6d. ; iron ship-angles, 7/. ; steel ship-plates, 7/. 15s.; 
and steel ship-angles, 7/. 5s.—-all less the customary 24 per 
cent. discount for cash. 


Coal and Coke.—Fuel is fairly steady. Bunker coal is 
in geod request and shows no alteration in price. Gas 
coal is somewhat firmer and in fuller demand. Manu. 
facturing coal unchanged, sales of which are mostly on old 
contracts. Coke very strong at 25s. f.o.b., and average 
blast-furnace coke delivered here is 21s. 6d. to 22s. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—About 30,000 tons of iron 
were dealt in last Thursday forenoon. The tone was agein 
flat, warrants being freely offered on short account all 
morning. Generally there was a fall of 3d. perton. In 
the afternoon prices were very flat, Scotch dropping 
other 4d. per ton, Cleveland 3d., and hematite iron 24d. 
per ton. The sales amounted to some 15,000 tons, and 
the settlement prices were: Scotch iron, 65s. 9d. per ton ; 
Cleveland, 62s. 74d.; Cumberland and Middlesbrough 
hematite iron, 69s. 104d., and 70s. per ton. A gocd 
business was done on Friday forenoon, between 
30,000 and 40,000 tons changing hands. Owing to the 
strong Continental and American advices, prices were 
higher, the shorts being nervous to cover. Scotch rallied 
Is, 3d. per ton, Cleveland 1s. 44d. and hematite iron 
1s. 0}d. per ton. In the afternoon there were some 


15,000 tons dealt in. Cleveland advanced 6d. per 
ton, but other sorts dropped 1d. to 14d. r ton. 
A good business was done on Monday forenoon. 


In consequence of the splendid trade advices, re- 
ceived from New York the tone was firm, but when- 
ever there were os requirements prices fell away 
from the best. There were advances ranging from 14d. 
to 3d. perton. The market was strong in the afternoon, 
and a business was again done, London being 
reported to have been buying. Scotch left off 9d. per ton 
up on the day, Cleveland 3d., and hematite iron 7d. per 
ton. The sales for the day amounted to about 60,000 
tons, and the settlement prices were: 67s. 74d., 643. 9d., 
71s. 4id., and 703. per ton. Tuesday’s market was strong 


in the forenoon, when abcut 30,000 tons changed hands. 
It was said that London had been picking up warrants at 
lower prices, and that the ‘‘ bear” account had been 








increased. Shorts were somewhat fidgetty during the 
forenoon. Scotch iron rose 1s. 24d. per ton; Cleve- 
land, 64d.; and hematite iron, 1s. per ton. Other 
30,000 tons were sold in the afternoon, and prices were 
easier, Scotch and Cleveland giving way 6d. from 
the mid-day’s close, and hematite iron 44d. per ton, The 
settlement prices were: 68s. 44d., 643. 104d., 71s. 9d., 
and 70s. per ton. A very small amount of business was 
done this forenoon, not more than 8,000 tons being dealt 
in. The tone of the market was very firm, and at the 
close Scotch iron was up 3}d., Cleveland 6d., and hema- 
tite iron 4d. per ton. About 20,000 tons were sold in 
the afternoon, and there was a fall in prices ranging from 
1d. to 2d. per ton. The settlement prices were: 68s. 6d., 
65s. 3d., 72s. 3d., and 703. per ton. The following are 
the quotations for No. 1 makers’ iron: Clyde, 80s. per 
ton; Gartsherrie and Calder, 80s. 6d. ; Summerlee and 
Coltness, 85s. 6d.—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 80s. ; Shotts (shipped 
at Leith), 82s. 6d; Carron (shipped at Grangemouth), 
8ls. per ton. Here are the shipments of pig iron from 
Scotch ports: To Canada, 250 tons; to South America, 
210 tons; to India, 100 tons; to Australia, 520 tons; to 
Italy, 440 tons; to Germany, 212 tons; to China and 
Japan, 400 tons; smaller quantities to other countries ; 
on coastwise, 3121 tons. Realising on the part of the 
public has been the feature of the market during the 
week. Fluctuations in the course of the week have been 
rapid and erratic, and were largely influenced by outside 
operators. Home consumers state that there are very 
few fresh orders being received. Reports from the 
States continue to be very strong, but unless under very 
exceptional circumstances prices have not yet reached 
a point at which manufactured iron and steel or pig 
iron can be imported. The furnaces going at present 
number 82, as compared with 81 at this time last year. 
Six others are making basic iron, 39 are making hematite 
iron, and 37 are producing ordinary iron. The stock of 
pig iron in Messre. Connal and Co.’s public warrant stores 
stood at 298,962 tons yesterday afternoon, as against 
299,966 tons yesterday week, thus showing a reduction 
amounting for the week to 1004 tons. 


Finished Iron and Steel.—There is still plenty of busi- 
ness doing all round in the finished iron and steel trades. 
‘There is no lack of orders, and a considerable number of 
them are on foreign account. There have been some pur- 
chases made on United States account, and considerable 
quantities of steel have been sold for Canada. Boiler- 
plates are quoted at 9/. per ton, ship-plates at 8/. to 
8/. 5s. per ton, round, square, and flas bars 8/. 7s. 6d., 
angle-bars, 7/. 7s. 6d. per ton. Finished iron is firm at 
the recent advances. 


Sulphate of Ammonia.—The shipments of sulphate of 
ammonia reported for last week amounted to 2538 tons, 
making the total shipments for this year 85,473 tons, 
being an increase of 3166 tons over those of the corre- 
sponding portion of last year. The market is very firm, 
with prices rapidly advancing. 

Glasgow Copper Markct.—There was no business done 
last Thursday forenoon, but the price of copper was 
marked down 7s. 6d. per ton. One lot was sold in the 
afternoon, and the price rallied 5s. per ton. Copper was 
again neglected at the morning session on Friday, but 
the price was advanced 2s. 6d. per ton. The market was 
unaltered and idle in the afternoon. No dealing took 
place in copper on Monday forenoon, and the price was 
unchanged ; and in the afternoon the price ruse 12s. 6d. 
per ton, but no business transpired. There were no deal- 
ings yesterday forenoon, and the price fell 2s. 6d. per ton, 
In the afternoon 100 tons were sold, and the price rose 
63. 3d. per ton. No dealing was —— this forenoon, 
but the price was marked down 1s. 3d. per ton. The price 
rt 5s. in the afternoon, but without any business being 

one. 





NOTES FROM THE SOUTH-WEST. 

Lundy Island.—At the quarterly meeting of the Bidc- 
ford Town Council on Tuesday, a letter was read from 
Sir Cameron Gull with reference to a proposed harbour of 
refuge for Lundy Island. Sir Cameron Gull stated that 
he had seen Admiral Wharton, and that it was clear, from 
a naval point of view, that the authorities did not thinka 
harbour at Lundy necessary. That did not, however, 
touch the question of the need of improved harbour 
accommodation from a mercantile point of view, and that 
was admitted. It would be wise in the autumn to have a 
conference of representatives of places interested and see 
what support they could give the proposal. The lettér 
was referred to a committee. 

The ‘‘ Highflyer.’—The Highfiyer, cruiser, is to be pre- 
pared for a series of coal consumption trials, and is now 
to be sent to Stokes Bay for a programme of trials, which 
will be arranged under different conditions to those 
usually adopted for second-class cruisers. Engineering 
officials from the Admiralty and from Portsmouth and 
9 gatas dockyards will watch the machinery during the 
trials. 


Nettlefolds at Newport.—There is some ground for 
believing that Nettlefolds, Limited, who, ten years since, 
removed a large portion of their works from the Midlands 
to Rogerstone, near ped ws contemplate a transfer of 
the remainder of their undertaking from Birmingham to 
the banks of the Usk. It is understood that they have 
acquired a site adjacent to the Old Dock at Newport, and 
fronting the river. 


South Wales Direct Railway.—Considerable p 3 is 
being made with the South Wales Direct line, which is 
being constructed by the Great Western Railway Com- 
pany. The length of the newline will be nearly 34 miles, 
and it will reduce the journey from Paddington to New- 





rt from 143 to 132 miles ; it will shorten the distance 
sec London to Bristol appreciably, as two severe 
sg of 1 in 100 near Wootton Bassett and in the 

ox Tunnel on the present line will be avoided. More- 
over, the new line will prove advantageous to Avon- 
mouth, as a good deal of traffic, probably passengers as 
well as goods, will be carried over it. The piercing of the 
Cotswold hills at Sodbury involves a heavy tunnel, 
About 4000 men are engaged in piercing this tunnel, 
which is to be faced with Cattybrook brindle bricks. 
Two shafts with ornamental turrets will be retained for 
ventilation. Between Sodbury and Winterbourne there 
are not only considerable cuttings and huge embank- 
ments, but also a good deal of masonry work, the chief 
being a bridge over the Midland Railway. Some of the 
heaviest work is at Winterbourne, where there are two 
viaducts—204 yards and 265 yards in length, with spans 
of 58 ft., one over the Frome being 100 ft. high— 
and a heavy rock cutting of half a mile’s length 
from which 250,000 cubic yards of Pennant stone will be 
eventually removed. Kurther on there is another embank- 
ment # mile long, containing 400,000 cubic yards of mate- 
rial, and also a third viaduct 138 yards long and 84 ft. 
high over the Bradley Brook. Four lines have now been 
laid from London to Didcot, to meet the as 
traffic in all departments of the Great Western Railway, 
The additional lines will probably be continued as far, at 
least, as Wootton Bassett, where the South Wales Direct 
line is to branch off from the existing Great Western 
Railway system. 


Wireless Telegraphy.—The Lords of the Admiralty are 
so well satisfied with experiments made with the Marconi 
system of wireless telegraphy on board the Juno, cruiser, 
during the naval manceuvres that they have ordered a 
complete set of the apparatus to be supplied to the De- 
fiance, torpedo school ship at Devonport, where a further 
series of experiments will be carried out under the 
direction of Commander Nicholson. This officer has 
made a special study of wireless telegraphy, and was sent 
to the Juno as second in command, in order to watch 
the working of the system of Signor Marconi. 


Lianelly.x—On Friday Mr. W. Armstrong, deputy 
chief engineer, Great Western Railway, and Mr. Lloyd, 
divisional engineer, Neath, left Llanclly by special 
train for Dafen, for the purpose of surveying the 
district over which it is intended to extend the present 
branch from Llanelly to Dafen. For the present the 
scheme in view will cover about a mile and a half; 
but in the early future the line will be taken as far as 
Llangennech, where several new collieries are being 
opened out. 


Hills’ Dry Docks and Engineering Company.—-The 
directors of this company recommend a dividend for the 
year ending June 30, 1899, at the rate of 3 per cent. per 
annum, carrying forward 2731. 


Newport Alexandra Docks.—The directors of the New- 
port and South Wales Dccks and Railway Company 
recommend a dividend at the rate of 3 per cent. per 
anrium upon the deferred ordinary stock for the past 
half-year, after providing for all fixed charges. An ex- 
penditure of 15,7617. has been made for renewals and 
dredging. It has been decided to spread this amount 
over a period of four years from January 1, 1899. The 
depth of water has been increased by dredging to the 
extent of about 3 ft. 


Cardif.—The steam coal trade has ruled firm, there 
having been a brisk demand for both best and second- 
class qualities. The best descriptions have made 13s. to 
13s. 3d. per ton, while secondary sorts have brought 
12s. 3d. to 12s. 6d. per ton. The house coal trade has 
ruled quiet; No. 3 Rhondda large has made 13s. to 
13s. 3d. per ton. Foundry coke has made 26s. to 28s. 6d. 
‘08 ton, and furnace ditto 24s. to 26s. per ton. Iron ore 

as been firm ; the best rubio has made 16s. 6d. to 16s, 9d. 
per ton. 








FrencH RKattways.—The length of railway at present 
in operation in France is 23,045 miles. The correspond- 
ing length of line in working in August, 1898, was 22,937 
miles. 





WESTINGHOUSE Brake.—About a year since the Rus- - 
sian Government determined to apply air brakes to freight 
trains upon the State railways. The Westinghouse 
Brake Company, Limited, of England, entered into nego- 
tiations with the Russian Government with a view to 
furnishing the air-brake equipment ; and when sufficient 
assurance of business was received with the condition 
that the brakes should be made in Russia, a new company 
—the Sociétié Anonyme Westinghouse—was formed, 4 
manufacturing site in St. Petersburg was purchased, and 
the installation of manufacturing plant was begun. 
About the close of 1898, an order for air brakes, amount- 
ing in value,to 400,000/., was given to this new brake 
company by the Russian Government. In January of 
the present year a congress of the engineers of all the 
private, as well as all the Russian Government railways, 
was assembled ; and after due consideration, it was decided 
to adopt the Westinghouse brake system as the standard 
for all the private as well as the Imperial lines. OnJune5 
an Imperial decree was issued as follows: 1. All freight 
locomotives and tenders, and a sufficient number of 
freight cars to secure brake control of all freight trains 
within the Russian Empire must be ge with air 
brake apparatus prior to January 1, 190. . The West- 
inghouse air brake has been adopted, and must be pur- 
chased for this purpose by all roads, private and State. 
3. The use of any other kind or make of air brake than 
the Westinghouse is prohibited, with the provision, how- 
ever, that a trial of any other brake system may be made 
in connection with the Westinghouse upon local lines. 
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THE Chemical News announces that Professor Dewar 
has succeeded in solidifying bydrogen to a glassy trans- 
parent mass. : 

The Pressed Steel Car Company is stated to have 
contracted with the Carnegie Company for a supply of 
30,000 tons of steel per month for a period of 10 years. 


lan of using sea water for street sprinkling has 
oan tried at San Francisco, and the results are said 
to confirm those "vag: 3 obtained at some of our own 
seaside towns. The sea water appears to make the dust 
cohere, and it is further found that salt deposited absorbs 
water from the air during the night hours, so that in the 
morning a street looks as if it had been recently watered. 


The Funk and Wagnalls Comyany, the well-known 
New York firm, announce the publication, at an early 
date, of their “Standard Encyclopedia,” which will be a 
companion work to their “‘ Standard Dictionary.” The 
same general principles that have made the dictionary so 
satisfactory will be followed in the making of this ency- 
clopeedia ; each class of subjects will be in charge of a 
recognised expert 8) cialist—in all over two hundred 
expert scholars will engaged in the preparation of the 


work. 

Dr. Tilden having occasion to examine some samples of 
isoprene made from turpentine a long time back and pre- 
served, was surprised to find the contents of the bottles 
entirely changed in appearance. | In place of a limpid 
colourless liquid, the bottle contained. a dense syrup on 
which floated masses of what proved on examination to 
be india-rubber. All attempts to hasten this conversion 
of isoprene have, however, failed up to the present. The 

lymerisation proceeds very slowly, several years appa- 
rently being necessary. 

The Railway Commissioners’ report to the Government 
of New South Wales for the year ending June 30, which 
has just been issued, states that the number of miles of 
railway open in the colony is 2706, and of tramway 
lines 66. The total traffic receipts were 3,500,000/., 
showing an increase of 150,0007. over last year. This, in 
view of the comparatively unfavourable season, is con- 
sidered most satisfactory. The net earnings amounted 
to 1,500,0002., being equal to a dividend of 3 per cent. 
on the capital. After providing for interest and work- 
ing expenses, a credit balance remains of 77,000/. 


In a paper read before the American Institute of 
Mining Engineers, Mr. E. S. Sperry has pointed out 
that the occurrence of cracks during the rolling of brass 
is due, in some cases at least, to the presence of im- 
purities in the copper of the alloy. In certain investi- 
gations made by this author, he added to a brass compo- 
sition made of 60 per cent. of purest Lake copper and 
40 per cent. zinc, quantities of antimony varying from 
0.01 per cent. up to 0.65 per cent., and tested the 
behaviour of the alloys thus obtained in the rolling mill. 
He found that when the percentage of antimony reached 
as much as 0.02 per cent., the fracture of the rolled 
metal indicated its presence. 


A writer in the Railroad Gazette points out that 
erroneous impressions are held by some on this side of 
the Atlantic as to the extent to which standards have 
been adopted in American bridge yards. Two bridges, 
if of any size, are scarcely ever exactly alike, and it is 
thus impossible to stock eye-bars and posts ready finished, 
to be assembled whenever an order comes in. Standard 
designs of details are, however, adopted, and the plant 
laid out to produce them cheaply and rapidly. Further, 
these standard detail designs being in existence, it 
becomes a comparatively simple matter to get out the 
drawings for a complete structure in very quick time, 
even if the bridge is of comparatively large dimensions. 


A striking example of the Sn made in copper- 
mining is furnished by the following from the annual 
report of the Calumet and Hecla Mining Company by 
Alexander Agassiz: ‘‘It may be interesting to compare 
the work we were doing in 1874 with the amount of 
work performed in 1899, Twenty-five years ago we 
were hoisting 800 tons a day from an average depth of 
800 ft. along the slope of our shafts, equal to 400,000 
tons raised 1 ft. high. The average for a day in April, 
1899, was 5206 tons raised 3809 ft. along the slope, equi- 
valent to 12,362,250 tons raised 1 ft. high, or thirty times 
as much work is done in 1899 as in 1874. In 1874 we 
employed 1616 men. In 1899 we employed 4706 men. 
The comparative cost of this work was as 30 is to 9.” 


The canal scheme, which has been rejected by the 
Prussian Diet, would have provided an important artery 
of commerce between the Rhine and Elbe. The canal in 
question was to commence in a junction with the Dort- 
mund-Ems Canal at Bevergen, and crossing the Weser 
near Minden, would join the existing canal at Heinrichs- 
burg, thus ty a with a proposed extension of the 
Dortmund-Ems Canal to the Rhine, a continuous water- 


way between this river and Berlin. The canal, it was| pel 


decided, should be capable of taking craft of 750 tons 
displacement, its depth being 2} metres and breadth at 
water line 30 metres. The differences of level encountered 
are not serious, and one reach would have no lock for 
130 miles, whilst in another case there would be a similar 
stretch nearly 60 miles long. The estimated cost of the 
work was 134 millions sterling. 


Professor Rogers, to whom American metrology is so 
much indebted, had at Waterville a special laboratory 
in which comparators, dividing engines, and the like, 
could be maintained at a constant temperature, which 
for the purpose of avoiding temperature errors due 
to the bodily presence of the operator, was fixed at blood 
heat. Whitworth, it will be remembered, stated years 





ago that the standard temperature adopted for the British 
yard was too low, making comparisions of copies difficult 
without special precautions. Professor Rogers’ laboratory 
consisted of a complete brick building inside a second 
building with suiteble oe for maintaining a 
constant temperature. Inside the inner building was 
yet another chamber intended for special work. The 
mstruments in this chamber were automatic in action, and 
their graduations could be read through windows, pro- 
vided for the purpose, so that there was no need for 
the operator to approach the machines. 


In a recent issue of the Journal fiir Gasbeleuchtung, 
Mr, C. Killing discusses the preparation of automatic 
igniters for coa pas. A mass of spongey platinum, per se, 
is unable to do this, —e it will get hot if exposed to 
a stream of this gas. If, however, a pellet of spongey 
platinum is connected to a fine platinum wire the ignition 
may be effected, as the wire under these conditions 
becomes heated to a sufficient degree. Spongey 
platinum, if exposed much to the heat of the flame, 
soon loses its porous character, and to avoid this the plan 
has been adopted of using pellets of asbestos, or meer- 
schaum dipped into chloride of platinum, and the metal 
finally reduced in situ. These pellets are supported by 
platinum wires, which effect the actual ignition. Another 
—— is stated to have proved successful consists in 

ipping a cotton fabric, through which fine platinum wire 
has been woven, into a mixture of thorium nitrate and 
chloride of platinum. On burning off the cotton the 
platinum wire remains intertwined with a mixture of 
thoria and platinum black. 


A convenient. arrangement of telephone, specially 
— to factory and office use, has been introduced 
b essrs. J. D. F. Andrews and Co., of the Fulham 

lectric Works, S.W. Each telephone is coupled to 
every other in the building, and is fitted with a corre- 
sponding keyboard. To place his telephone in communi- 
cation with any other desired, the ‘‘caller” removes his 
own telephone and depresses the proper key, which 
immediately completes a circuit through the call bell 
of the distant instrument. The attendant there stops 
the call by removing his own telephone in the usual way, 
and is then in direct telephonic communication with the 
man who has called. The transmitter used is of special 
design, the usual type being found somewhat too sensi- 
tive for the work. The microphone portion consists of 
a couple of carbon plates separated from each other by a 
disc of light insulating material. Holes punched in this 
disc are filled with fragments of carbon which complete 
the circuit. The carbon diaphragm is protected from the 
direct impact of the sound waves by a brass shield which 
nearly fills the mouthpiece of the instrument. 


The results of some interesting tests on a floor and on a 
ceiling made last March and April by the British Fire 
Prevention Committee have just been published. The 
floor was constructed of solid wooden beams 9 in. thick, 
close bedded, and the joints were stopped with fireclay. 
The floor was subjected to a fierce fire for one hour, a 
temperature of 1955 deg. Fahr. being attained near the 
end of the experiment. A stream of water was then 
applied for 5 minutes, and the whole rapidly cooled. 
Subsequent investigation showed that the under surface 
of the beams was charred to a depth of about 2in., but 
beyond this the timber was quite sound and unaffected. 
The ceiling tested was of laths and asbestic plaster, and 
was exposed to a temperatnre of about 500 deg. Fahr. 
for half an hour, the temperature my | then slowly raised 
to about 1500 deg., after which a jet of water was turned 
on for 3 minutes, and the whole rapidly cooled. On 
examination at the end of the test, the —- proved to 
be but little injured, and the tc - pyran the water 
caused no damage. No portion fell either during the test 
or afterwards. Cracks had, however, developed over its 
surface and some of the laths were charred, though none 
had ignited. 

In a paper published recently in the Comptes Rendus, 
M. A. Chauveau gives particulars of a series of experi- 
ments made to determine the thermodynamic economy 
of the human machine. The apparatus consisted of a 
pair of treadmills, each 3 metres (9.84 ft.) in diameter, 
mounted on the same shaft. One of these treadmills was 
surrounded by a small chamber, which was calibrated as 
a radiation calorimeter. A brake could be applied to 
either wheel at will, and served to both regulate the 
speed of rotation and to measure the energy exerted. The 
speed chosen was 80 revolutions da} minute, which, with 
necessary corrections, corresponded to an effective work 
of 68 calories (271 British thermal units) per hour. 
The calibration of the calorimeter was effected by means 
of an electric current passed through heating coils in 
the chamber. It was thus easy to determine the output 
of heat required to maintain this chamber at any 
given temperature above that of the room in which it was 
pl The first series of experiments gave very con- 
cordant results. When the subject was doing usefal 
work at the rate of 64 calories (255 British thermal units) 
r hour, he also radiated from bis bcdy extra heat 
amounting to 199 calories (517 British thermal units) 
per hour. The efficiency of the hum.n mechanism was, 
therefore, about 24,3 per cent. 


Some smart work is described in a paper recently read 
before the Western Society of Engineers by Mr. G. W. 
Smith, Assistant-Superintendent of Bridges and Build- 
ings on the Chicago, Milwaukee, and St. Paul Railroad. 
In January, 1896, a heavy flood carried away a bridge 
415 ft. long over Mississippi River at North Macgregor. 
To replace it a temporary bridge was erected consisting 
of 25 pe bents erected at 16 ft. centres, Kach bent con- 
tained five piles 40 ft. to 55 ft. long, and between. the 
bents were secured wooden stringers, three under each 
rail to carry the track. These stringers were cach 32 ft. 





long, and were 8 in. by 16 in. in cross-section. Three 
pile-drivers were employed, one at each abutment, and 
a third worked from a scow in midstream. The staff 
consisted of ninety men. The average time required to 
complete a span was only 120 minutes, divided up as 
follows: Driving, «including placing the piledriver and 
picking up the piles, 50 minutes; capping and bracin 
the piles, 20 minutes; placing the stringers, ties, an 
rails, 40 minutes; sundries, 10 minutes. In another 
case, on the same line, 4768 lineal feet of kpc pm 
were built in 230 hours, the work proceeding night and 
day, the average rate of construction being fourteen 
16-ft. spans every 24 hours. The necessity for this dis- 
patch arose from an exceptional flood, which washed 
away about 84 miles of line. 


The bacterial method of treating sewage has lately 
been adopted at Southwold, the work being carried 
out to the designs of Mr. ns of the International 
Purification Syndicate. In accordance with the practice 
now recognised as the best, the work of purification 
is divided into twostages, in the first of which the sewage 
is stored in a cl tank, in which the solid matter is 
oe by the anaerobic organisms. The construction 
adopted for this tank presents some peculiarities. To 
avoid expensive arching the tank is filled with large 
cobbles, over which is spread a layer of fine gravel, 
supported on wooden slabs. The sewage is then passed 
on to an open filter, in which the purification is com- 
pleted by the aerobic bacteria. At Southwold, thorough 
aeration of the effluent from the anaerobic tank is secured 
by passing it on to the filter through sprinklers and 
aerators. The crude sewage at Southwold is very strong, 
its composition and that of the effluents, as determined 
by Dr. Arthur Angell, of Southampton, being as follows : 





Crude — Final 
Sewage. Effluent. Effluent. 





grains per'grains per|grains per 
gallon gallon gallon 








Free ammonia 20.08 4.39 886 
Albd. .. ee oe es os 6.79 434 A7t 
Chlorine... io “a --| 62.8 62.8 62.65 
Oxygen absorbed in three 

minutes at 80 deg. Fabr. --| 11.86 2.85 1,29 
Oxygen absorbed in four hours . 

at 80 deg. Fahr. .. pias -.| 28.88 5.32 1.99 
Nitrogen as nitrates and nitrites] < a 1.92 
Physical properties “ ie ® N: t 








* An extraordinarily strong sewage, containing much solid 
fecal matter. 

t Fresh and sweet. A-remarkably good effluent, having regard 
to the great strength of the sewage from which it was obtained. 








Frencu Coat Imports.—The imports of coal into 
France in the first half of this year were 5,009,910 tons, 
as compared with 3,921,650 tons in the corresponding 
period of 1898, and 4,118,080 tons in the corresponding 
period of 1897. British coal figures in these totals for 
og tons, 2,163,160 tons, and 2,260,980 tons respec- 
tively. 





SourH AFRICAN IRRIGATION.—We learn from Bloem- 
fontein that the road of the Orange Free State has given 
the Cape Government permission to dam the Orange for 
irrigation purposes, subject to certain conditions. The 
estimated cost of the proposed dam is 40,000/., and the 
—_ leading out the water will cost a further 500/. per 
mile. 





New ZEALAND RatLways.—Several changes in the New 
Zealand railway department will shortly be made. Mr. 
J. Coom will take the bag of chief engineer, which has 
been resigned by Mr. J. H. Lowe; Mr. J. Burnett, who 
for many years has been assistant engineer in charge otf 
constructed railways in Canterbury, will become inspect- 
ing engineer for the colony, and his plow will be filled at 
Lyttleton by Mr. Hunter Macandrew, of Wellington. 

r. A. Koch, of the Public Works Department, Auckland, 
will take charge of the Wellington and Napier section. 





GoLp MINING IN THE TRANSVAAL.—The output of 
gold in the Witwatersrandt district has become larger 
than ever. There has, indeed, been an almost unchecked 
advance in the production month by month this year. 
The out-turn in January was 410,415 oz.; in February, 
404,335 oz.; in March, 441,578 oz.; in April, 439,110 oz.; 
in May, 448,993 oz.; in June, 445,763 oz.; and in July, 
456,476 oz.; making an aggregate for the first seven 
months of this year of 3,042,339 oz., or something more 
than the output for the whole of 1897. The extraordinary 
increase in the production of Transvaal gold is shown in 
the fact that whilst the Witwatersrandt turned out 
3,042,339 oz. to July 31 this year, the corresponding 
production in the corresponding period of 1898 was 
2,341,006 oz.; in the corresponding period of 1897, 
1,603,910 oz.; and in the corresponding period of 1896, 
1,258,376 oz. This year’s eerie assuming that peace 
is maintained, will be at least 5,000,000 oz., or an ag o 
gate value of nearly 20,000,000/7. This is ‘a marvellous 
result, but it is subject to this drawback—in exact 
——_ as the Transvaal is found to be more auri- 
erous, the bitterness between the rival white races a 
pears to become intensified. The great increase in the 
production during the last two years is due to the close- 
ness with which all débris is worked ue. by the cyanide 
and slimes processes, while a large number of additional 
stampers have been brought into working, and more deep 
level mines have become productive. The greatest pro- 
duction attained by any individual Transvaal mine is that 
of the Simmer and Jack, which, however, is closely 
pressed by the Robinson. 
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THE PARSONS TURBO-MOTOR. 


(For Description, see Page 221.) 
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THE “BULLFINCH” DISASTER. 

THE inquiry into the lamentable accident to 
H.M. destroyer Bullfinch, which occurred on 
July 21 last, is completed, and some of the facts 
which led up to the catastrophy are now before 
the public. It is an anomaly of procedure, typically 
British, that in a highly technical matter of this 
kind we should have to go for details to the pro- 
ceedings before a Coroner’s Court; that a dozen 
quite uninstructed persons should be asked to 
decide whether the accident was due to ‘“‘a 
weak spot either in design, material, or work- 
manship,” whether there was ‘‘some displace- 
ment of parts of the engines during the trial,” or 
‘was there a strain during the trial beyond what 
it was expected to bear.” Such proceedings as 
these reduce Mr. W. S. Gilbert to the status of a 
mere copyist, arid one cannot but sympathise with 
the juryman who, early in the proceedings, asked if 
he was attending a Board of Trade inquiry or a 
coroner’s inquest, for, if the latter, the jury had 
made their decision. 

It will be remembered that the Bullfinch is a tor- 
pedo-boat destroyer built by Earle’s Shipbuilding 
and Engineering Company, of Hull, and is one of 
the 30-knot class, the contracts for which were 
pretty widely distributed. She is 210 ft. long and 
20 ft. 6in. broad, her displacement being about 
300 tons, and the specified horse-power for full 
speed 5800 indicated. She has two sets of four- 
crank three-stage compound engines, the high- 
pressure cylinders being forward, the intermediate 
cylinders next, and the two low-pressure cylinders 
aft. Steam is supplied by four boilers of the 
Thornycroft type, these being loaded to 250 Ib., 
but this was brought by a reducing valve to 210 lb. 
at the engines. The vessel had run a successful 
trial before leaving Hull, having made 30 knots 
on the measured mile. On reaching Portsmouth 
a trial was made, which was unsatisfactory 
in regard to speed, but this was found to 
be due to the faulty state of the paint on 
the vessel’s bottom. On a second trial the speed 
was well maintained, but just before the end of 
the three hours’ run, a balance-weight flew off the 
forward port crankshaft, falling down into the 
bilge, without, however, doing much damage. The 
balance-weights were at first of manganese bronze, 
but after the accident they were replaced by those 
of forged steel. 

The trial which proved so disastrous in result was 
made from Portsmouth on July 21 last. The Bull- 
finch was commanded by Lieut. F. G. Dineley, 
R.N., Mr. W. A. Dathan, R.N., being engineer to 
the vessel, and Mr. Somerscales, Messrs. Earle’s 
chief constructor, being on duty on deck. Mr. 
Tyacke was in charge of the engines for the contrac- 
tors. The six runs had been made on the Stokes Bay 
mile, the average speed being 29.74 knots. A run 
was made down the Solent until off Yarmouth, 
when a return trip was made until the Nab light- 
ship was passed, after which the vessel returned, 
again, passing Spithead until off Ryde Middle. 
The engines are reported to have been work- 
ing smoothly, causing very little vibration to 


ao the vessel, and with ‘‘ an absence of thumping of 


At 1.10 p.m. the accident occurred by 
Mr. Dathan had 


any sort.” 
which eleven lives were lost. 


% just gone into the engine-room, whilst a few 


minutes before Mr. Tyacke had gone below in 
the after part of the vessel, and therefore did not 
witness the accident. Mr. Tremayne, one of the 
staff of the contractors, was in the engine-room, 
and was most seriously injured. Mr. Dathan 
stated that he had just stooped to feel the brasses 
of the port air-pump rocking lever, when the acci- 
dent happened. The engine-room was almost instan- 
taneously filled with steam, but he dropped on his 
hands and knees and crawled to the foremost ladder, 
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an. exercise of presence of mind that doubtless saved 


his life. He managed to climb up the ladder to 
nearly the top, but would have fallen back had he 
not been assisted to the deck. In spite of_his 
injuries, he gave orders to have the stop valves 
closed, and then went forward and reported the 
accident to the officer in charge. 

Mr. Tyacke behaved in a very admirable manner. 
He came on deck from aft just after the accident 
and saw Mr. Tremayne being helped out, and from 
that was aware that something very serious had 
happened. He, therefore, at once proceeded to 
the after boiler-room and closed both main and 
auxiliary stop valves on the after boilers, and at 
the same time shouted to the man in charge to close 
the valves of the fore boilers. Less than two 
minutes were occupied in closing the four valves. 
He then went to the forward engine-room scuttle 
and found it surrounded by men who were trying 
to enter, but were driven back by the steam. He 
himself went a little way down the ladder, but had 
to have a rope tied round his waist, and by this 
was lowered through the scuttle. He then saw 
that a fearful accident had happened. The star- 
board gnc Pe one that given way —had 
sto , and the port engine was just stopping. 
The cen and injured men were hoisted up on eck, 
the latter being taken off in Mr. West’s yacht, 
the Goshawk, for many years past a well-known fea- 
ture in the Solent during the yachting season. Mr. 
West gave prompt and most willing assistance in 
carrying the injured men to H.M.S. Australia, the 
guardship at Cowes. One man died on board 
the yacht before he could be tranferred to the 
Australia. 

What had happened to the starboard engine was 
that the high-pressure connecting-rod had parted 
at the fork, and the cylinder itself had broken 
for two-thirds of its circumference just below the 
cover-flange, and it was through this fissure that 
the steam escaped and scalded the men to death. 
The breaking of the connecting-rod had led to a 
bolt being shot through the bottom of the vessel 
making a considerable hole through which water 
was coming fast. Lieutenant Dineley got out col- 
lision mats and the pumps were set to work. A 
dredger first took the Bullfinch in tow, but she 
was afterwards taken into Portsmouth by a tug. 

The point of engineering interest about this un- 
happy accident is, of course, how the connecting- 
rod came to ot way. It was a forged steel rod 
supplied by Cammell’s, and was bored with a 2-in. 
hole from end to end, the rod itself being 3} in. in 
outside diameter. The manner in which it gave way 
was altogether remarkable, the rod splitting, or, 
rather, one would say, the metal parting at the top 
end. This ‘‘ vertical fracture” proceeded some little 
distance, and the rod was then — apart. On 
examination afterwards, it was found that in the 
rod of the intermediate cylinder, of the same set 
of engines, there was the commencement of a 
similar vertical crack ; whilst both the high-pres- 
sure engine and the intermediate-pressure engine 
of the port side had similar vertical cracks, The 
two low-pressure rods of both the port and the 
starboard sets of oe ey were apparently quite 
sound. Presumably the low-pressure stage, being 
divided between two cylinders, would have less 
power developed in either one engine. 

The question turned upon faulty material or 
faulty design. Here we may say that we use the 
objectionable word ‘‘ faulty” in its absolute and 
literal sense, and not comparatively. That some- 
thing was faulty is proved by the fact that some- 
thing gave way, but that is not to say that someone 
was to blame. Fortunately, in this case, we have 
the broad shoulders of Mr. Seaton on which to 
place the burden, and all know that Mr. Seaton is 
one of the ablest marine engineers of the time, and 
indeed, stands in the very foremost rank of his 

rofession. He, and those who work with him, 
ave a long series of successes to point to in the con- 
struction of machinery for H.M. Navy, and we 
may conclude that all reasonable precautions, and 
the highest technical skill were displayed in getting 
out the designs and ———. the construc- 
tion of these engines. e cause of the accident 
is extremely obscure, and one quite without pre- 
cedent so far as we are aware ; and, although it has 
resulted so disastrously, we cannot see that either 
the contractors, or the Admiralty officials, can lay 
anything to the charge of their own consciences. 
r. Seaton, who gave evidence at the inquest, 
perhaps not unnaturally, thinks the defect in the 





connecting-rod was due to faulty material rather 
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than to an error of design; and in this he is, 
—equally naturally—supported by Mr. Tyacke. 
Messrs. Cammell, whose representatives also gave 
evidence at the trial, as might certainly have been 
surmised, consider the material was all right, and 
—without pretending to the knowledge of marine 
engineering experts—think the design was capable 
of improvement. However that may be, the design 
in its general features is not an uncommon one, 
and every precaution seems to have been taken, so 
far as the evidence goes, to use only the sound 
part ofthe ingot. Mr. Oram, who gave evidence in 
a straightforward aud fearless manner, happily now 
characteristic of the engineering branch at the Ad- 
miralty, was inclined to attribute the accident 
partly to design and partly to material. He acknow- 
ledged responsibility and said that the Admiralty 
would profit by the experience. It is a great 
thing to find a Government official shouldering 
responsibility, fearless of the criticism of those wise 
after the advent. 

The 2-in. hole through the 3$-in. connecting-rod 
would give a tube with a thickness of metal of 
# in. at the top, whilst at the bottom, where whip- 
ping strains would be more likely to be apparent, 
the metal was thickened to giveafullinch. The rod, 
Mr. Tyacke said, would not be required to stand a 
strain exceeding 7000 lb. to the square inch, 
whereas the minimum test was 30 tons, and the 
maximum test 35 tons. The average revolutions 
on the run were 392 per minute, so that the change 
in stress from compression to tension occurred with 
the greatest rapidity. 

Naturally the wisdom of boring the rod was 
called in question during the inquiry, and such a 
‘*weakening of the metal” has been denounced. 
Now, it is hardly necessary to state here that rods 
are not bored simply to save a few pounds in the 
total displacement of the boat, but because the 
connecting-rod is a part of the moving weight. 
It is not so much the stresses due to steam pres- 
sure that have to be considered in these very 
quick-running engines, as the strains that may 
be caused by the inertia of the moving parts. 
The complicated stress diagrams needed to decide 
what section of metal should be given cannot be 
taken as an absolute guide, and therefore a 
wide margin of safety has to be allowed, and 
this should cover reasonable variations in the 
strength of material. There appeared to be some 
difficulty in tracing the ingot from which the rods 
of the Bullfinch were made, but this may have 
been, as was suggested, owing to the marks having 
been filed off. In any case, however, there is not 
the slightest reason to suppose the Admiralty re- 
quirements were not satisfied. These demand that 
30 per cent. of the top of the ingot should be cut off 
in making the bloom from which the rods were 
forged. Three per cent. is also required to be re- 
moved from the bottom end in making the forging. 
As a matter of fact, we are informed that Messrs. 
Cammell only used 38 per cent. of the ingot in 
making this forging. The bender pieces are 6 in. 
long and 1 in. square, and were bent to 180 deg. 
without breaking. In the tensile tests the metal 
had to undergo an elongation of 27 per cent., and 
to stand a strain of 30 to 37 tons to the square inch, 
The analysis of the metal from which the connect- 
ing-rods of the Bullfinch were made was produced 
at the inquest, and was said to be normal, with 
no excess of sulphur. 

We agree that the behaviour of test pieces is 
not always an exact indication of the physical cha- 
racteristics of the metal throughout the article they 
are supposed to represent ; but, naturally, one can- 
not take test specimens from every position, or 
there would be no connecting-rod left. With care 
in rejecting any bad part of the ingot at the top, 
so as to exclude all the ‘‘ pipe,” and with care in 
working, there is fair presumption that the steel 
will be alike throughout within a fair margin of 
variation, such variation being, perhaps, rather due 
to the testing than to the metal itself. It would 
have been interesting to have had fuller parti- 
culars of the way in which the rod was forged from 
the bloom, as this might give some clue as to the 
possibility of heat deterioration. We only know 
that the rod was rough forged under a 3-ton 
hammer. ‘‘ Therod,” Messrs. Cammell’s foreman 
said, ‘‘ was a solid piece of metal forged from the 
end of the fork to the other end.” Whether the 
fork end was forged as a solid block of metal, and the 
stock was removed to form the two jaws of the fork, 
or whether the jaws were rough forged, it would be 
interesting to know. 


The form of the fork end of connecting-rods is a 
matter that will doubtless be carefully considered 
by contractors, and at the Admiralty just now. 
At present the‘ordinary U-form of fork is usually 
adopted, but it may be questioned after this 
whether a V-shape, or, perhaps, rather a Y-form 
(the stem of the Y forming the top end of the con- 
necting-rod) may not be preferable. With the 
extremely rapid alternation of stress before referred 
to it is highly desirable to dispose the metal as 
nearly as possible in line with the stresses, both 
those due to steam pressure and to inertia. It 
will be seen that the flat-bottom part of the U- 
shaped fork does not comply with this requirement 
so nearly as the V-shape. If we carry the U-form 
to an extreme, and suppose the jaws of the fork 
separated by a considerable interval, so as to get a 
wide-flattened bottom to the fork, it will be seen 
how pressure transmitted through the gudgeon- 
pin to the jaws will tend to break the 
cross - piece forming the bottom of the fork 
owing to the bending stress thus applied. From 
this point of view the extension right to the top of the 
hole bored in the connecting-rod is bad, as it takes 
away metal where it is most required. Mr. Seaton 
very properly objected to a partially bored connect- 
ing-rod on account of the weakness incidental to a 
change of section. It is possible, however, that 
the hole might be made near the top in steps of 
lessening diameter, the steps afterwards being ma- 
chined to a gradual slope by a taper reamer, or, of 
course, the metal could be added to the outside, 
but this would give a clumsy appearance. 

The method of fitting the gudgeon also bears 
strongly on this point. For big engines the arrange- 
ment of brasses in the jaws of the connecting-rod 
fork is considered the most convenient, and for 
the comparatively few reciprocations of large 
marine engines the advantages of this method are 
apparent. For high-speed engines, however, there 
is the very serious objection of having four bolts 
and four nuts to tighten up equally and accurately. 
Mr. Tyacke stated that it was reported to him 
before the trial that every bolt, nut, and pin had 
been overhauled and set up, and no doubt with so 
good an engineering staff as that of the big Hull 
firm no pains were spared to get everything 
into perfect going order. Even the most care- 
ful attention, however, is not always sufficient 
to insure accuracy in such details as these, and it 
is only by long training in this special class of 
work that men can be depended upon to know 
exactly what to do; even then they must be 
specially gifted for the work. For this reason two 
bolts are better than four ; it is evidently easier to 
get two set up equally than to get four set up equally. 
Moreover, it is preferable to have the gudgeon 
shrunk into the connecting-rod fork, and have the 
brasses on the piston-rod, because this arrangement 
lends itself more readily to the two-bolt arrange- 
ment, but beyond this the pin is an important 
element of strength in holding the jaws of the 
fork end together more firmly than they otherwise 
would be. The slacking back of nuts is a very 
important detail to provide against, and a small 
defect in this particular may upset very careful 
calculations as to stresses. A good deal of in- 
genuity has been expended on this problem by 
the builders of these small high-speed craft. This 
danger again points to the desirability of two bolts 
rather than four. 

We notice that Mr. Seaton no longer thinks 
steel preferable to iron for resisting violent 
stresses, the present accident contributing to 
shake his faith in steel. This is the kind of 
reactionary statements that one often hears 
after an accident, but we do not think Mr. Seaton 
will be likely to put iron connecting-rods into 
destroyer engines infuture. For our own part, the 
only breaking of a connecting-rod in a torpedo craft 
we ever witnessed was that of an iron rod, and the 
accident was very much on the same lines as that 
to the Bullfinch, the air pump being quite demo- 
lished by the flail-like action of the broken rod. For- 
tunately, however, no lives were lost, as the cylinders 
stood the test. This was in the early days, and we 
had a feeling in regard to the material for connect- 
ing-rods very similar to that which Mr. Seaton has 
expressed, only in exactly the reverse direction. 
It is true that with a homogeneous material like 
steel a crack once started is likely to go right through, 
whilst with a laminated substance like wrought iron 
there is an arrestation dueto some providential cause; 
perhaps that surface-tension which is made toaccount 





for so many things we cannot otherwise explain. A 








short time ago there was another destroyer accident, 
through the fracture of a steel connecting-rod bolt, 
which gave way from the bottom of the thread just 
below the nut. This was doubtless due to a 


‘*tearing action,” which, once started, there was 
nothing to stop. If a nut does not bed fairly and 
evenly on the surface against which it abuts, there 
is naturally a tendency on reversal of stress to bend 
the bolt, and if the bolt fits its hole exactly it can- 
not bend, and thus may be cracked across. For 
this reason some engineers make the. hole larger 
than the bolt near the end, so as to afford a certain 
amount of give and take. But if we allow for all 
these points in favour of iron, we have yet the 
greater strength of steel to prevent the crack being 
started. A good many engineers go higher than Mr. 
Seaton when they have a free hand, 36 to 40 tons 
of steel being used for some destroyers’ engines, 
whilst the locomotive engineers go as high as 50- 
ton steel. 

There is one circumstance that recent experience 
has brought home very forcibly, and that is how 
the introduction of the water-tube boiler has re- 
moved the source of anxiety from the stokehold 
to the engine-room. Formerly the danger with these 
excessively high-speed craft was nearly all with the 
boilers. The engines would take, with only ordinary 
precautions, all the steam the boilers could generate. 
Now it is not a question of getting steam, but of 
using it when supplied. If we were content to go 
back to our old speeds and old total weights of 
machinery, high-speed marine practice would be a 
very simple matter. However, we cannot afford to 
do that, unless other countries will agree to do the 
same we must still run risks, even such risks as 
those which led to the terrible calamity that over- 
took the poor fellows who lost their lives in the 
Bullfinch disaster. 








THE GLASGOW TRAMWAY 
CONTRACTS. 

THERE has been considerable discussion in Glas- 
gow during the past week in connection with the 
contracts for the engines for the electric tramways. 
Specifications were issued some time ago by the 
engineer to the Tramway Committee, Mr. H. F. 
Parshall, M. Inst. C.E., for four engines of 2500 
kilowatts (say, 4000 to 5000 horse-power) each, and 
two of 800 horse-power each. These specifications 
did not comprise drawings of the engines, but only 
a few leading dimensions, which, however, were 
not obligatory, it being the desire of the com- 
mittee that manufacturers should be left free to 
follow their own established designs as long as 
they complied with certain conditions, particularly 
in regard to governing, and should not be put to 
the expense of new patterns. The following is a 
copy-of the non-obligatory part of the specification : 


GLascow CoRPORATION TRAMWAYS. 


Particulars of Three Cylinder Vertical Compound Con- 
densing Direct-Coupled Engines. 


Number of revolutions be 75 
Steam pressure is ce ae 150 Jb. 
Output in kilowatts ... 2500 


The engine to have one high-pressure 
and two low-pressure cylinders. 


High-pressure cylinder 42 in. by 60 in. 


Low-pressure cylinders ne Ss 4s Oe +s 
Cnsatenl pins... ie Sie BOMBS, 45 22 6 
High-pressure crankpin ee A Se ae 
First low-pressure crankpin... ee ae 
Second low-pressure crank pin ee | ee Bee 
First section of shaft ... om ass 22 in. 
Second section of shaft ae ak 24 ,, 
Third ce BS 36 


First and second journals 

Third and fourth = ae put 

Fifth and sixth journals between 
high pressure and flywheel and 
between flywheel and generator... 32,, ,, 645, 

Outer bearing ... Si teen -. 

Wheel 24 ft. in diameter in ten seg- 
ments and to weigh abort 
220.000 Ib. See 

One high-pressure piston-rcd 9 in. in dia. 

Two low-pressure piston-rods sae 

Steel pistons and crossheads. 

The flywheel and generator to be 
placed either on the high-pressure 
or low-pressure side. Thesbaft to 
be bored out one-third of its dia- 
meter. 


Alternative Design. Two-Cylindcr Cross-Compound 
Condensing Engines. 


” 9 6 ” 


Number of revolutiors 75 
Steam pressure... 150 Ib. 
Output in kilowatts is _ 2500 
High-pressure cylinder ... 44 in, by 60 in. 
Low-pressure 4, vee 88 55 99 60» 
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Crankpins... oe 6 ... 12 in. by 14in. 
Crosshead pins... abe ae ee | Ue 
SS a eee peace eae 34 in. 
ONIN i seek hisses ikea? coos OR as DY GRAB. 
Wheel 26 ft. in diameter, in ten 
segments, and to weigh about 
275,000 Ib. 
High-pressure piston-rcd 
Low-pressure = oe 
Steel piston and crussheads. 
Hole 12 in. in diameter through 
shaft. 
Extracts from ain re three-crank engine : 
** A coupling to be arranged between the outer engine 
bearing and the generator section of shaft.” 
‘‘The cranks of each engine are to be of a counter- 
balanced disc type turned on the face and rim.” 


As regards the engines, there were several ten- 
ders, among which were the following : 


y” ” 
4 in. 


9 in. 
10 ,, 





| Weight of 





—_— | Price. each large 
Engine. 

£ tons 

D. Stewart and Co. (Glasgow) sé -.| 54,880 46 

Hick, Hargreaves, and Co., Limited(Bolton)| 94,900 €00 

E. P. Allis and Co. (Milwaukee) ak -.| 114,654 700 
Ditto auxiliary .. ec 8,375 
Harvey and Williams (U S.A.) . | 160,000 


We understand that the tender of Messrs. Hick, 
Hargreaves, and Co. included the whole six engines, 
but it is not quite clear whether that of Messrs. 
Stewart included the 800 horse-power engines or 
not. 

The matter came before the Tramway Com- 
mittee on the 15th inst., and, according to 
the Glasgow Herald, Mr. Parshall recommended 
the acceptance of the tender of Messrs. Allis, 
on the ground that their engine was the best for 
the purpose. The firm, he said, accepted the speci- 
fication throughout, with the reservation that they 
might be allowed to construct a heavier machine if, 
as the work progressed, they found it desirable to 
do so. Mr. Parshall said he would have much 
preferred to be able to recommend the product of 
some first-class British firm, but in the present 
case he had no alternative to recommend any- 
thing but the Allisengine. Finally, he gave notice 
that if the committee accepted an engine which 
did not fulfil his requirements, he must be re- 
lieved of all responsibility for any disaster that 
might ensue. The motion to accept the tender 
was put to the committee and carried by seven 
votes to six. The vote of the committee 
required confirmation by the Council before it 
became operative, and the matter came before the 
latter body on the 17th. Mr. Paton pleaded 
urgency for the business, stating that unless the 
Council disposed of the matter that day it would 
be absolutely impossible to have the electric trac- 
tion system ready in time for the Exhibition of 
1901. An amendment was moved by Bailie Thom- 
son to the effect that Mr. Parshall should be asked 
to draw a specification on which every firm would 
be able to tender on the same basis, and after a 
heated discussion this was passed by a large 
majority. ; 

In the debate a great deal was said about Messrs. 
Stewart; but nothing, so far as we have seen, 
about Messrs. Hick, Hargreaves, and Co., whose 
reputation as engine builders is second to none, 
and whose tender was some 20,0001. below 
that of Messrs. Allis. Messrs. Hick and Co. have 
written two letters to the Glasgow Herald, pointing 
out that the particulars given in the specification 
were so different from what is recognised as good 
engine practice, that they were a source of mystifi- 
cation rather than of help to them. In reply to 
inquiries they were encouraged to follow their own 
ideas, and accordingly they sent in their designs, 
offering at the same time to modify them in any 
respect that might be deemed necessary. They 
continued : 

We next received an official communication to the effect 
that whilst the total weight of our engines seemed satis- 
factory, our dimensions differed so much from those 
specified that it was desired to know whether we were 
prepared to accept the latter. We replied that the 
Specification not ae quite clear we could not give an 
unqualified answer, but asked an interview in order to 
arrive at an understanding. This being declined, we 
submitted further designs, explaining the nature of our 
difficulties, and offering to go further into the matter on 
being informed as to the wishes of the committee ; 
renewing our offer of a personal interview. 

This interview, however, did not take place, 
although a member of the firm went to Glasgow 
for the purpose. What is practically a reply to 
this letter has appeared in the daily Press from the 


English representatives of Messrs. Allis. They 
affirm that the dimensions given in the specifica- 
tion represent the best and most modern practice 
in str¢et railway engines, and that it was to 
be expected they would be very different from 
those to which English engineers were accustomed. 
They found the specification contained all that 
they wanted, and they feel sore that after they 
have sent their designs to this country the matter 
should be deferred. 

As we have not the drawings of the various 
firms before us, it is imporsible for us to offer an 
opinion as to whether or not the designs were 
suitable for their purpose. Fortunately, it is not 
necessary to do so now that the specification is 
going to be superseded by the issue of a defi- 
nite design to which all must work. We think 
the Glasgow Corporation made a mistake is not 
issuing complete drawings in the first instance. 
They knew that these engines far exceeded in 
size anything which had been attempted in this 
country for a similar purpose, and that the 
problem was one of considerable difficulty. At 
the same time they had in Mr. Parshall an 
engineer who was minutely acquainted with 
everything connected with the subject, and who 
was able to put the British engineers on a parity 
with those in America. Whatever side one may 
take in the discussion as to the merits of British 
and American methods, it is beyond all doubt 
that British manufacturers can make steam 
engines equal to any in the world, and although 
they have not the costly, and in some in- 
stances the disastrous, experience of tramway 
engines which is current in America, yet they are 
quite equal to fulfilling the requirements of con- 
sulting engineers if these are put before them in 
concrete forms. Asa mere matter of economy; it 
is evidently cheaper to make drawings in this 
country than to bring 3000 tons of machinery 
over the 4000 miles intervening between Glasgow 
and Milwaukee. ' 

We are afraid, however, that the merits of the 
various engines weighed but little with the Glas- 
gow Councillors. One remarked that Messrs. 
Stewart probably had many friends in the room, 
and another said he had been extensively canvassed 
on the subject of the engines. Evidently local 
politics were the pivot on which the matter turned, 
and pressure had been put on the governing body 
to keep the order in the district. The oftice of 
consulting engineer becomes discredited, when 
such tactics are allowed. Let us review the 
history of the affair for a moment. The Council 
appointed a committee to advise them on the subject 
of electric tramways.- That committee went all 
over Europe and twice to America to study the 
subject, and if they do not know a good deal about 
it, they must be lacking in intelligence. Then 
they called to their aid an engineer brought up in 
America, and imbued with American ideas. They 
chose him expressly for his American connection, 
because they considered that thereby they would 
get the latest and the best ideas, their extended 
travels having convinced them that the States 
offered the finest examples. They employed their 
engineer to draw up a specification which followed 
American practice so closely that Messrs. Hick de- 
clared that it was scarcely intelligible to them, and 
this specification they issued to manufacturers. So 
far all went merrily enough, and the committee 
were a happy family. But when the tenders came 
in, and their engineer, consistent to the principles 
which had hitherto dominated the committee, 
pronounced for an American firm and against a 
local firm, then a rift appeared, and the vote was 
barely carried. The struggle was then transferred 
to the wider arena of the Council. Here the 
members, of course, knew nothing of the merits of 
the question, although they doubtless were well ac- 
quainted with municipal politics ; yet they delibe- 
rately threwover their committee and their engineer. 
We do not altogether approve the policy of the com- 
mittee, but at any rate it was an intelligible one, and 
was pursued consistently, and, so far, it had merits. 
We can also understand local bodies keeping orders 
in their own districts; there are plenty of wise 
people in the world who do not believe in free trade 
under all circumstances. But this plan of inviting 
foreign or distant firms to incur all the trouble and 
expense of tendering, and then deciding to issue 
new specifications, is entirely unsatisfactory. 

In conclusion, we would say that while we are 
sure that the Glasgow Corporation will be quite 





safe in putting itself implicitly in Mr. Parshall’s 


hands, yet we are by no means certain that the pro- 
blem of electric traction engines cannot be worked 
out otherwise than on American lines. In electric 
lighting plant, British engineers took quite a dif- 
ferent course from that which was established in. 
the States at the time, and they have had no reason 
to regret their divergence. It may very possibly be 
the same in traction work. Americans have adopted 
the slow-speed engine with immensely heavy fly- 
wheels, and as one breakage has followed another, 
they have reduced the revolutions and added to the 
weight. The matter may be met in an exactly oppo- 
site manner by increasing the revolutions and re- 
ducing the weight, and that is a plan which is 
very likely to recommend itself to engineers on 
this side. When the conditions of the problem 
are properly is maar they are not beyond the 
power of a capable designer to fulfil. Atthe same 
time, a prudent man would prefer to begin on a 
smaller scale than 4000 horse-power units, and as 
the Glasgow Corporation have secured the advice 
of an engineer perfectly acquainted with the 
American methods, it would seem that they cannot 
do better than follow it. 








NAVAL WARFARE. 

AN interesting article on naval warfare is pub- 
lished by M. Quillet Saint-Ange in a recent issue 
of the Revue Scientifique. .M. Saint-Ange states 
that there ‘are five possible plans of conducting a 
naval campaign, viz.: 1. To seek out and destroy 
or capture an enemy’s warships. 2. To blockade 
his ports in such a way as to entirely prevent the 
entrance of even a neutral ship. 3. To bombard 
and destroy, wholly or partially, his maritime estab- 
lishments, both naval and commercial. 4. To 
attack with superior forces his colonial establish- 
ments. 5. To pursue and capture his commercial 
marine. The first plan is that which which was 
adopted by Great Britain in all her successful cam- 
paigns, but M. Saint-Ange seems to think the 
method unlikely to yield equally decisive results in 
the future. He states that in the days of sailing 
vessels naval combats were almost exclusively 
settled by the artillery, and that the practice was 
to aim principally at the masts and rigging so as to 
deprive the enemy’s vessels of all mancuvring 
power. This was, we believe, the plan generally 
adopted by the French at the beginning of the cen- 
tury, but our own gunners preferred to attack the 
hull, and were certainly more successful in obtain- 
ing decisive results. M. Saint-Ange,- however, 
holds that the damage to the rigging and masts was 
the determining feature in these contests; and 
reasoning from this basis, points out that it is not 
easy to seriously injure the mancwuvring power of a 
modern warship, which has her engines well pro- 
tected. He, therefore, concludes that the capture 
of an enemy’s vessel will bea rare occurrence, since 
as long as a ship can float she can manceuvre, and 
thus not being absolutely helpless, the commander 
of the vessel will feel it a point of honour not to 
strike until his ship is in an absolutely sinking 
condition. 

If there is a great disproportion in the power 
of the opposing fleets the weaker of the two is 
likely to remain in port, rather than risk a battle 
in which all the chances are against its success. 
This policy immediately brings to the front the 
second plan of campaign referred to above, viz., 
that of blockading his ports. M. Saint-Ange holds 
that the difficulty of such a task has been greatly 
increased by the adoption of steam, and thinks it 
absolutely impossible that this blockade should be 
so strict as to prevent the escape on dark nights of 
fast cruisers, which would sally forth to prey upon 
the commerce of the blockading Power. The bom- 
bardment and destruction of an enemy’s maritime 
say: proposed in the third plan, is not likely to 
ead to decisive results, and is only possible where 
these ports are situated on the actual seaboard, and 
not some miles up an estuary. The attack and 
capture of the colonial establishments of the 
enemy is only practicable to the combatant which 
holds the command of the sea, though the weaker 
Power may make raids. with fast cruisers and the 
like. On the other hand, the colonies of the 
weaker Power, no matter how heavily protected: by 
fortresses, must yield to a persevering attack on 
the part of its stronger opponent unless the colony 
is so large and well populated as to be practically 
self sufficing, though even then its resistance may 
be overcome should the inhabitants be: mainly 





different in race to the Power in possession. 
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In general, however, M. Saint- Ange considers that 
colonial losses would not be sufficient to impose 
peace on the weaker combatant as long as its home 
territory was untouched, and it possessed the 
means of continuing the strife. As tothe fifth plan 
of campaign, in which the enemy’s commerce is the 
principal object of attack, M. Saint-Ange admits 
that this scheme can lead to no results in the case 
of a Continental country, but holds that it forms the 
most promising method, when the commerce in 
question belongs to an island Power, dependent 
for its food stuffs on a constant supply from abroad. 
How far the adoption of steam for propelling 
vessels makes this plan a practicable one is a ques- 
tion, but so far naval history provides little hope to 
the nation which, renouncing all attempts to meet 
and destroy the enemy’s warships, tries to gain 
decisive results by preying en the commerce of 
the enemy. It is true that the Dutch in their war 
of liberation made fortunes out of the Spanish 
commerce, but the Dutch warships were always 
ready to meet and fight those of Spain whenever 
met. On the other hand, in 1666, the British 
Government held the same idea that the best plan 
of bringing the Dutch to terms was that recom- 
mended by M. Saint-Ange, and as a result the 
Dutch appeared in the Thames, and burnt many of 
our ships here. The plan, moreover, has been 
tried by France in previous campaigns, and has 
ever failed, and though conditions have doubtless 
altered, in that this country is now more than ever 
dependent on foreign supplies, there is reason to 
doubt any greater success for the plan in the 
future, than has attended it in the past. 





THE TOBACCO INDUSTRY IN FRANCE. 

One of the important sources of Government 
revenue in France is obtained from the tobacco 
monopoly, and on this subject an interesting article 
by Mr. Laurent, Ingénieur-en-Chef de la Régie, 
appeared in a recent number of the Revue Politique 
et Parlementaire. It was in 1570 that Jean Nicot, 
then the Ambassador of Frangois II. to Portugal, 
first introduced the culture and use of tobacco to 
France. It became so rapidly popularised, that in 
a few years it attracted the attention of the Govern- 
ment, and Richelieu foresaw in it a source of large 
profit ; therefore, instead of prosecuting smokers, 
as was the practice in some countries, he devised a 
better and more profitable way of turning the grow- 
ing habit to account. 

In November, 1629, he issued a decree that all 
tobacco imported should be taxed at the rate of 
30 sous (about 15 pence) per pound, exception 
being made in favour of such tobaccos as came from 
the islands of St. Christopher, the Barbadoes, and 
other French possessions belonging to the com- 
panies which had been created under the patronage 
of Richelieu. In 1664 the tax waschanged to13francs 
per hundredweight, and the tobacco imported from 
the Colonies, which had previously been exempt, was 
taxed 4 francs per hundredweight, an amount after- 
wards reduced to 2 francs by a decree passed in 1670. 
This arrangement remained in force for about four 
years, during which time tobacco was an ordinary 
article of commerce, but, before long, many enter- 
prising people commenced its culture in France, 
chiefly about Bordeaux and Montauban, and in the 
neighbourhood of Metz. A similar industry had 
been created in some other countries, under the 
rigid supervision of the State, so that the monopoly 

roviding a means of Government revenue to 
> carefully guarded. In England the home culti- 
vation of tobacco was prohibited, and the imported 
leaf was heavily taxed, while a further revenue was 
obtained in this country by the granting of licences 
for the fabrication and sale of tobacco throughout 
the kingdom. 

In 1674 a Royal decree was issued by Louis XTV. 
to the following effect : Tobacco being an 
article of luxury would be regarded strictly as 
a State monopoly, and no ne unlicensed by 
Government would have any right to fabri- 
cate, grow, or sell it, under penalty of 1000 francs 
for the first offence, and corporal punishment 
for the second. Permission was, however, 
given to the existing importers of tobacco to 
continue their trade, provided they paid the re- 
quisite customs, and sold their goods only to 
those authorised by the State to buy and retail 
them. A breach of this law involved a fine of 
2000 francs. A delay of three months was allowed 
for the full execution in every detail of this decree, 
and a svecial court was established to discover and 





judge all evasions that might be attempted. This 
was the real commencement of the tobacco indust 
in France as a Government monopoly, and thoug 
it appears not a little remarkable that a transfer of 
what must have been a remunerative business, was 
made from the hands of private individuals to the 
State, without even a word or protest from the 
former, it must be remembered that the trade was 
then in its infancy. Under the circumstances, 
people were probably satisfied to have their stock 
taken off their hands at its full value, and without 
demanding any indemnity ; on the other hand, the 
Government, thus commencing a new industry 
without any preparatory knowledge, was naturally 
willing to employ, and to pay handsomely, those 
who had experience of the trade, and could be 
trusted to work it with full advantage. 

As was customary at this period, the privilege of 
operating a monopoly was afterwards offered to 
the highest bidder, and on November 30, 1674, a 
lease for six years was signed between the Govern- 
ment and Jean Breton, the lessee paying the sum of 
500,000 francs annually for the first two years, and 
600,000 francs for the other four years of this con- 
tract. This lease gave the concessionaire full con- 
trol over all tobacco bought or sold in any part of 
the French kingdom or its possessions ; it fixed the 
price of sale of indigenous and of imported tobaccos ; 
all retail dealers were nominated by, and placed 
under the control of the lessee ; and at the expira- 
tion of the concession, the new contractor was to 
take over at a valuation all stores and working 
material. This monopoly, the conditions of which 
were strict, nevertheless afforded facilities for fraud 
in many directions, and smuggling was, of course, 
prevalent. New regulations and royal decrees were 
accordingly framed from time to time, some relating 
to import and export, in order to check the amounts 
grown in, or brought into, the country. The districts 
of Bordeaux and Montauban were specified as the 
only ones privileged to cultivate tobacco, and the 
fines and penalties against fraud of any kind were 
increased in number and severity. 

In 1681 the most remarkable of these decrees 
was published. It was prepared by the minister 
Colbert, and fixed the principles of the Régie, 
which still serve as the basis of all legislation in 
France belonging to this subject. In this able docu- 
ment everything seems to have been foreseen ; 
the details of import, manufacture, distribution, 
commercial conditions, investigation and repres- 
sion of fraud, penalties (including fines, corporal 
punishment, banishment, and the galleys). 

These restrictions did not apply to the then 
newly conquered provinces of Alsace, Flanders and 
the Franche-Comté, where tobacco was freely and 
successfully cultivated. But measures had soon to 
be taken to suppress the fraudulent sale, and the 
smuggling from these districts, into France. 

In 1697 the monopoly had prospered so much in 
the hands of able concessionaires that the yearly 
rental was increased to 1,500,000 francs. The con- 
tracts were renewed twice under similar conditions, 
in 1703 and in 1708, but in 1714 the rental was 
raised to 2,000,000 francs, for the four years com- 
pleting the term of concession ; it did, however, not 
run to its termination and was cancelled in August, 
1718, the privilege being turned over to the Com- 
pagnie d’Occident for the sum of 4,200,000 francs. 
On September 4, 1719, the duration of the conces- 
sion was extended from six to nine years and 
included a condition that any new concessionaires 
taking over the monopoly at the end of nine years, 
would be obliged to buy from the Compagnie 
d’Occident one-half of the tobacco imported from 
Louisiana for French consumption. The company 

ed to provide from October, 1721, tobacco 
derived only from French colonies, especially from 
Louisiana, and to use French vessels in its trade. 
This company, after a short time, amalgamated 
with other companies, amongst them the well- 
known Compagnie des Indes, which was fated 
to fall under the ruinous influence of Law, of South 
Sea notoriety. 

The Com ie des Indes, whose special business 
was colonial, and included many speculative enter- 
prises, did not approve the monopoly under the 
conditions under which it came into their hands, and 
were successful in changing them to the right of 
levying taxes on imported tobacco. The Govern- 
ment, indeed, favoured this arrangement, hoping 
thus to develop and improve their commercial navy 
and the culture of tobacco in their vast and im- 
portant colonies. It was thus that in 1719a new 





decree, cancelling all previous ones, was issued. 


This decree, while strictly prohibiting the culture 
of tobacco in France, under a penalty of 10,000 
francs, taxed the imported leaf as follows: Spanish 
tobacco, in powder, 300 francs per hundredweight ; 
Brazilian, 150 francs; Virginian, 75 francs; San 
Domingo, 60 francs ; while even the tobacco from 
the conquered provinces was taxed at the rate of 
30 francs per hundredweight. 

This new form of monopoly was leased in the 
same manner and at the same annual rate as the 
previous one had been, that is to say, for 4,200,000 
francs per year. The system, however, proved 
a failure; the increased taxation stimulated 
smuggling ; in fact, to so large an extent was this 
illicit trade pursued, that the tobacco legitimately 
on sale, remained to a large extent uncalled for, in 
the warehouses. Fresh legislation, therefore, be- 
came necessary, and, what was practically a return 
to the system of 1674 was adopted, but the fraudu- 
lent trade in tobacco was so well organised, that 
only 1,300,000 francs rental was paid during the 
first year for the contract, and three millions for the 
following six years. The Compagnie des Indes 
again became concessionaires for a while, but in 1730 
the privilege passed into the hands of the ‘‘ Fermiers 
Généraux ” at a charge of seven, and later, of 
eight million francs a year. Under this new organi- 
sation the industry grew and developed to such an 
extent that in 1768 the rental was raised to 22} 
millions, and increasing gradually with every new 
six years’ lease, it attained in 1789 and 1790, the 
sums of 30 and 32 millions. 

In 1790 came the disasters of the Revolution, 
and, in consequence, the tobacco industry suffered 
and fell back to the state of chaos from which it 
had been gradually brought by great attention and 
care during the previous 50 years. 

‘*In the interest of freedom” the monopoly was 
abolished duringthe Revolution ; general permission 
was given to cultivate and sell tobacco in France, and 
foreign produce was taxed at the rate of 25 francs 
per hundredweight of leaf tobacco, while the impor- 
tation of cut or manufactured tobacco was for- 
bidden. All tobacco then in store was ordered to 
be sold for the benefit of the State at a minimum 
price of 35 sous (17.5 pence) per pound, for manu- 
factured tobacco ; and at 12 sous (6d.) per pound 
for the leaf. The effect of these changes was soon 
felt, and the revenue dropped almost to nothing 
compared with that of 1791. This state of affairs 
lasted until 1811, when, under Napoleon, the mono- 
poly was again established, and the industry was re- 
stored to the position it had occupied when tobacco 
was first introduced and cultivated in France. 

The decree published in 1810, and supplemented 
by another in 1811, contains practically all the 
present regulations with regard to monopoly. It 
re-established the penal clauses in full severity, and 
set a limit of three months for the complete transfer 
of the industry from private hands to those 
of the State. All tobacco then existing in 
France was to be bought by the Régie at 
prices fixed by experts, and all materials, 
factories, plantations, &. . . . necessary for the 
cultivation, making, and sale of tobacco, buildings, 
land, &c. - were sold either at the price 
settled by experts, or in case of exorbitant 
demands, prompt expropriation was resorted to. 
Compensation for loss of business, which this new 
law so largely brought about, was not considered, 
and in this the decree was not unlike that earlier 
one of Louis XIV. in 1674, when he instituted 
the first monopoly ; another parallel being the 
fact that many of those employed in the trade 
were retained by the State to fill responsible posi- 
tions at good salaries. 

The total cost of establishing the monopoly was 
72,215,212 francs. This outlay was met partly by 
a loan from the Caisse de Service amounting to 
68 millions of francs, of which 15 millions were 
lent by the Bank of France and one million by a 
bank in Holland connected with the French 
Treasury, and partly by the deposits paid as 
guarantees by those who sought employment at 
the Régie as foremen or retail salesmen; those 
deposits reached the sum of 35,662,190 francs, so 
that the total at the disposal of the Department 
came to 104,662,190 francs. In order to repay 
the debt of 68 millions, the Régie was authorised 
to issue bonds for that amount at 5 per cent. 
interest repayable in three years from 1815. In 
this way 55,420,000 francs were repaid, but the 
balance, as well as the million borrowed from 
Holland, was never repaid. The interest on the 








debt and the guarantees was met until 1815, but 
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after the troubles and disasters which brought 
about the destruction of Imperial France, the 
accounts of the Régie were revised, and 21 millions 
were written off as a loss made during, and caused 
by, the long period of war. The Treasury later on 
took upon itself to repay the guarantees. 

After this the Government monopoly steadily 
flourished, and the income to the Treasury in- 
creased almost yearly, rising from more than 
55,000,000 francs in 1816, to nearly 396,000,000 
francs in 1896 ; while the expenses, which in.1816 
were 24,358,421 francs, ivan ke 72,679,625 francs 
in 1896. The annual net profit has thus increased 
from 33,355,221 francs to 323,290,440 francs. In 
short, since the establishment on its present basis 
87 years ago, the monopoly has brought to the 
State a gross sum of 16,186,927,405 francs. From 
this have to be deducted expenses amounting to 
3,854,706,917 francs, leaving a net profit of 
12,463, 960,917 francs. - 

During this long time no material alteration has 
been made in the regulations of the Régie, except 
such as was of necessity imposed by the many 
political changes, as well as by the improvements 
and modifications in social conditions, especially of 
the working classes. The tax on tobacco has been 
raised twice—in 1860 and again in 1872—but this 
did not in any way affect the consumption, which 
rose from 10,330 tons in 1816 to 37,300 tons in 
1896. 

A specially interesting feature in the develop- 
ment of this monopoly is found in the culture of 
tobacco in France. From 1791 to 1805 the cultiva- 
tion was followed only in sixteen departments, on 
an area of 8381 hectares, furnishing a crop of 
9000 tons; in 1808 the culture had extended to 
forty-two departments, with 15,000 hectares, pro- 
ducing 22,000 tons. In 1810 only 12,000 hectares 
were planted, the crop falling to 15,000 tons. In 
1811 thirty-two departments, producing less than 
100,000 kilogrammes, lost the right to grow 
tobacco, and a law passed on April 28, 1816, made 
that quantity the lowest limit as a qualification to 
grow tobacco in any department. After that year 
only eight departments raised tobacco in France— 
the Nord, Pas de Calais, Bas-Rhin, 1’Ille-et-Vilaine, 
. Lot, Lot et Garonne, Bouches du Rhone, and the 

ar. 

According to the decree of 1810 the Régie was 

obliged to use indigenous tobacco in the propor- 
tion of fourteen-fifteenths of the quantity consumed ; 
the law of April 28, 1816, reduced this proportion 
to five-sixths, and finally after an investigation 
made in 1835, a law passed on February 12, 
1835, again reduced the proportion to four-fifths 
at most. 
_ At the present time 25 departments are author- 
ised to cultivate tobacco ; the area planted covers 
16,350 hectares and the annual crop is about 
26,000 tons ; Algeria also furnishes annually about 
3000 tons. In 1896 the total value of these crops 
was nearly a million sterling. 





NOTES. 
INTERNATIONAL. COMPETITION. 

Sucu of our readers-as are prone to pessimism 
owing to the inroads: of foreign competitors 
may take comfort from some facts sent us 
regarding contracts for Japanese railway lines. 
The Sanyo Company invited tenders for 7000 
tons of rails, with accessories, and 1000 tons 
of plate girders and the material for making 
them. As regards the plate girders, the British 
tenders were by far the lowest, the lowest price 
for the bridge material being 91. 8s. 9d. per ton 
delivered in the railway station yard, duty free, 
while the lowest American tender was fully 50 per 
cent. more, or 14l. 19s. 6d. per ton. Some of the 
other United States bids ran up to 18/. 19s. 6d., 
or exactly double the lowest British offer. The 
result brings little comfort to the Japanese 
Government, for a month ago, when they were 
carried away with American cheapness, they con- 
fined their invitations to United States firms for 45 
spans of 100 ft. and 11 spans of 200 ft., and it 
is naturally being now assumed as just possible 
that Britain has not yet relinquished its position 
in the trade. Probably, if it is not too late, the 
Government may give our firms an o portunity to 
demonstrate this in connection with this later large 
order, especially as quite recently—on July 26— 
the Government had tenders for 6000 tons of rails 
from British and American firms, when the former 
got the contract at price 2s. per ton below the 








lowest United States bid. The Kiushiu Railway 
got tenders last month for 300 coal wagons, and 
gave the order to the Sanyo railway shops, 
who are getting their plates, wheels, axles, 
springs, and buffers from British makers. The 
rails for the Sanyo Company, already referred to, 
were ordered from the Mitsui Bussan Kaisha, 
whose tender was 13s. per ton cheaper than any 
other ; but they are supplying rails of American 
type. 
JAPAN AND THE Rest oF THE WoRLD. 

We have in recent years heard a great deal about 
the advance of industry and commerce in Japan, 
but we can never know a people unless we go 
beneath the surface and try to ascertain their social 
and moral conditions. It is especially difficult to 
do this in the case of the Japanese, not only on 
account of the re changes, but also because we 
have no standard which we can apply to them. 
It is very interesting to note that this problem is 
engaging the attention of the most thoughtful of 
the Japanese journals. The Orient, a monthly 
magazine which is published in Tokio and printed 
in English, flatters itself that it, in this matter, 
follows the ‘‘ doctrine of the mean,” and asks the 
questions: Has Japan profited by her contact 
with the rest- of the world, and if so, to what 
extent? While admitting that the question must 
be answered in the affirmative, the writer says it 
must be with the reservation that the profit has been 
of a decidedly material nature. Morally, he thinks 
there has been decadence. Like their allies, the 
writer thinks the Japanese have become worldly- 
wise, and have come to view the almighty dollar with 
a feeling akin to veneration. While they have got 
rid of the ancient feudal system, have they not got 
plutocrats and bureaucrats as potent and as un- 
conscionable as the most tyrannical of the former 
feudal barons.” The factory system is turning out 
human wretches more degraded even than the out- 
csst pariahs of former times. The stern martial 
virtue of the days of yore, the unbending dignity of 
the Japanese soldier, is gone. Now the carpet- 
knight, the merchant and the manufacturer reign 
supreme, and corruption, nepotism, and immorality 
have taken hold of the people. The writer comes 
to the conclusion that Japan has thus profited to a 
very small extent by giving up her — of 
isolation, and says he would rather see his country 
mentally and spiritually sound than have her the 
richest of Asiatic nations. 


Sewace Fintration anp River PoLturtion. 

Tt has cost the town of Bolton the sum of 
76,0001. to obviate its share of the sewage pollution 
of the Manchester Ship Canal, and one cannot help 
feeling that very many other towns should be 
called upon to provide similar works to those 
inaugurated this week by Bolton, for there can be 
little doubt that the filtration of sewage effluents 
is often insufficient. Bolton had previously spent 
nearly 90,000. on the construction of sewers 
and works, the latest addition being in 1886, on 
the precipitation and intermittent fiow system ; 
but the Local Government Board, after investiga- 
tion, decided that the effluent was highly unsatis- 
factory, as it not only contained a large amount of 
matters in solution liable to decomposition and 

utrefaction, but it also gave off an offensive smell. 

he Corporation took the matter up with decision, 
and determined to filter the effluent through land as 
natural bacteria beds. Anticipating a population of 
200,000, or an increase of 60,000, they secured a 
farm of 146 acres at a price of 200]. per acre, and 
have constructed, with Messrs. Hinnell and 
Murphy, M. Inst. C.E , as engineers, a large con- 
duit, 6946 lineal yards long, from the existing 
sewage works, to pass 15 to 17 million gallons per 
day of 24 hours. It is 3 ft. 6 in. in internal dia- 
meter, of brick, bedded in concrete where ground 
is bad, with culverted watercourses across streams, 
iron pipes enclosed in concrete under canals, and 
iron pipes on cast-iron girders supported on stone 
piers over the River Irwell. At the farm, where 
154 acres of land is laid out in filtration plots, 
each of about 34 acres in extent, the effluent is de- 
livered into two open main carriers with walls and 
sluices discharging it into open grips or channels, 
whence it finds its way into the furrows. It thus irri- 
gates the land upon which rye grass, osiers, turnips, 
mangolwurzels, cabbages, and other succulent vege- 
tables are to be grown, so that the matter remain- 
ing in the effluent is made useful as a fertiliser, 
instead of being, as formerly, a nuisance in canals 
and streams. This ‘addition to Bolton’s sewage 








work only raises the total to 11. capita, not by 
any means an excessive sum. The opening of the 
works has again raised the question of a capable 
official to manage such new municipal undertakings. 
A new profession seems necessary, for the men must 
have a technical education in chemistry, biology, 
machinery, and farming, and with such a training 
they will rank with gas, electrical, and water works 
managers. : 
AvsTRALIAN RalLways. 
Some interesting information as to the railways 
of Australia, their history and present status, is 
iven in a recent issue of the Australian Year- 
ook. Not the least curious of the facts recalled 
are those which gave rise to the break of gauge at 
resent existing between the lines of New South 
Wales and those of Victoria. It seems that in 
1846, when the construction of railways in New 
South Wales was first mooted, the Home Govern- 
ment strongly recommendéd the adoption of the 
4 ft. 84 in. gauge, and two years later the Railway 
Commissioners approved this as the standard for the 
whole of the Australian colonies. Nevertheless, 
Mr. Shiels, engineer to the Sydney Railway Com- 
y, so strongly advocated the adoption of a 
5 ft. 3 in. gauge that the Commissioners, on refer- 
ence being again made to them in 1850, whilst 
maintaining their previous opinion, did not attach 
sufficient importance to the matter to force it on 
the colonists against their will. Consequently, an 
Act was making this the gauge for the 
colonies. In the meantime, however, the Sydney 
Railway Company changed their engineer, and the 
new man held strong views in favour of the 
4 ft. 8} in. gauge, and as a consequence the former 
Act was repealed, and work started on the 
narrower gauge. In the meantime, however, the 
companies who were laying lines in Victoria 
had already ordered large quantities of rolling 
stock to suit the 5 ft. 3 in, gauge, which they con- 
sequently maintained, and which thus became the 
standard for that colony. The adoption of the 
3 ft. 6 in. in Queensland and West Australia was 
due to financial reasons. This gauge is also largely 
used in South Australia. The following figures 
show the population, mileage, and cost of the lines 
open last year in Australia : 


Popula- Milesof Capital 

tion. Railway. Cost. 
New South Wales 1,323,460 2691 37,719,402 
Queensland ey 484,700 18,056,285 
South Australia ... 363,044 17 12,764,106 
Victoria... ... «1,176,248 = 3113 38,602,304 
West Australia ... 161,924 992 5,047,261 


The New South Wales lines, it will be seen, have cost 
on an average 14,0151. per mile, and those of Victoria, 
12,4001., whilst in the other colonies the rate of ex- 
penditure has been much lower, viz., 74051. per mile 
in South Australia, 6851/. in Queensland, and 50881. 
per mile in West Australia. In making the above 
comparison, it should be remembered that 4944 miles 
of the South Australian system are on the 5 ft. 3in. 
gauge. Whilst very few lines in the colonies are 
now private property, it is interesting to note that 
private companies were responsible for the first 
stages in railway construction both.in New South 
Wales and Victoria, the Government stepping in 
only when the works came to a standstill owing to 
the scarcity of labour which ensued on the dis- 
covery of gold. Some very interesting work 
on the construction of pioneer lines has been 
accomplished of late years in New South Wales. 
These lines are laid to the standard gauge, 
and run through sparsely populated country. They 
have nevertheless proved very satisfactory on the 
whole, and in one important case, viz., the line 
63 miles long between Narrabi and Moree, the 
increase in traffic has already been sufficient to 
justify its improvement up to ordinary branch line 
standard. 








Tue Cavcasus..—The Russian Government has granted 
certain British companies, which last year received 
authority to acquire and work petroleum. ng lands 
in the Caucasus, the right, not previously possessed by 
them, of prospecting for naptha springs over lands be- 
longing to the State in Trans-Caucasia, subject to the 
same conditions as Russian subjects. 





Nicorarmrr.—Nicolaieff is about to instal a complete 
system of water supply to furnish about 2,000,000 gallons 
per day of 18 hours. The pipe required will amount. to 
about 60 miles, with all necessary connections and fire 
hydrants. The specifications also call for two 
pumping — with water-tube boilers, and a quantity 
of other machinery and supplies. 
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GLASGOW TRAMWAY ENGINES. 
To THE EprTor oF ENGINEERING. : 

Sir,—You are.aware, from what has appeared in the 
daily papers, that the Glasgow Tramways Committee 
have lately, acting on the report of their consulting en- 

ineer, recommended the acceptance of a tender from the 

{. P, Allis Company, of Milwaukee, for the large en- 
gines required for the new power station, in spite of 
their price being considerably more than twice that of a 
local firm. This extraordinary recommendation, and the 
remarks accompanying it, as reported in the Press, cast 
such asluron the capacity of our own engine-builders, 
that we ask you to allow us to give our experience in the 
matter, as we also tendered, on the invitation of the Com- 
mittee. 

We received two specifications, one for the four main 
engines of 4000 to 5000 indicated horse-power, asking 
alternative tenders for two and three-crank vertical com- 

und engines, the other for two auxiliary engines of 800 
indicated horse-power. The following remarks apply 
specially to the main engine of the three-crank design, 
which has apparently been adopted. é s 

The specifications on examination were found, in addi- 
tion to the usual stringent general provisions, to contain 
suggestions as to the sizes, proportions, and construction 
of the principal parts of the engines, which it was diffi- 
cult for an engine-builder to take seriously, such as the 
following : 

1. Piston-rods of the same size for the 88-in. low-pres- 
sure cylinder of the two-crank design, and for each of the 
two 60-in. low-pressure cylinders of the alternative three- 
crank designs. 

2. Crosshead bearings as large or larger than the crank- 

in. 

oa Crankpins very much smaller than the crankshaft 
necks. 

4. Discs, apparently of cast iron, in place of the 
wrought iron or steel cranks universal in British marine 
practice. 

5. Crankshaft bearings of an extravagant size. 

6. An oil pump called for of a ‘‘ capacity equal” toa 
two-gallon iiedaahon, é 

In addition to these and other similar minor difficulties, 
the bearings and number of sections specified for, the 
crankshaft would not fit into any arrangement of shaft- 
ing that suggested itself to us. Under these circum- 
stances we obtained an interview with the consulting 
engineer in London, and put these difficulties before 
him, particularly as regards the arrangement of the 
crankshaft. He found a difficulty in explaining his 
intention as to this without his original sketch, which 
unfortunately he could not find, and finally requested 
us to tender on our own lines, pointing out that the 
specified dimensions were only a and not 
part of the specification. We accordingly in due course 
submitted our tender with the various designs and par- 
ticulars called for, expressing our desire for a personal 
interview to go more fully into the various features of our 
designs than could well be done in writing. We next re- 
ceived a letter saying that whilst our weights as a whole 
seemed satisfactory, our dimensions were so much below 
those specified, that they desired to know whether we 
would allow our specification to cover the latter. We 
were obliged to reply that we could not answer this ques- 
tion without an explanation as to what the specification 
did call for, as it was not clear, and asked an interview 
to arrive at an understanding. This was declined, and by 
request we sent a plan of the shafting explaining our diffi- 
odhien regarding it, and asking to be informed as to the 
Committee’s wishes in the matter, again suggesting an 
interview. This brought no reply, but on the evening of 
the day prior to the Committee’s meeting to decide the 
business, we received by telegram an official invitation to 
attend the meeting to explain any points in connection 
with our tender. Our representative had just time todo 
this by a night journey, and was in attendance on the 
Committee, but, without granting the promised interview, 
they arrived at the decision already referred to. 

We have gone into the above circumstances in some- 
what tedious detail, so that you may be in a position to 
judge whether, assuming our case a fair sample, the 
opinion arrived at as to the incompetence of ourselves 
and other home engine-builders to supply these engines 
is based on expert knowledge of engine design, and a full 
investigation of the merits of each tender. We claim 
that so far as we can form an opinion this has certainly 
not been the case, and that in such a technical matter we 
ought in fairness, after being put to the trouble and 
expense of tendering, to have had an opportunity of ex- 
plaining our reasons for adopting the designs we sub- 
mitted, particularly in view of the peculiar circumstances 
we have described. Had this been done, the Committee 
would have found us able to give a good reason for each 
point in our design, on which we spent a good deal of 
care and time, as well as Leing anxious to meet their views 
as far as possible. 

We have reason to believe, though not officially so in- 
formed, that the sizes we proposed for our shafting were 


smaller than considered desirable, ard they were certainly | an 


smaller than those specified. We went on the basis of 
what we believe to be sound practice, that the stresses on 
shaftings on the engine side of the flywheel were those 
due to the steam pressure on the pistons, and whereas we 
believe the consulting engineer has published his views 
to the effect that engines driving tramway generators are 
severely stressed in co uence of the wide and sudden 
variation of load. We hold that the interposition of a 
heavy flywheel, in this case 100 tons in weight, between 
the engines and dynamo, should amply protest the 
engines from any such ill-effects, and that the stresses 


according to our own views, we should have been ready 
to meet the Committee’s views after arriving at a mutual 
understanding. 

The tender we submitted under the circumstance we 
have described, was much more favourable than that recom- 
mended for acceptance, the following being a comparison of 
our tender with the figures published in the Glasgow papers 
as regards three others. e assume the prices given to 
cover all six engines, but are not certain of this except 
in our own case. 





Weight of Stean per 
—_ Price. | Three-Crank Indicated 
Main Engines. | Horse-Power. 





£ tons 
Stewart and Co., Glasgow! 54,880 486 15.4 
Hick, Hargreaves and Co., 

Limited .. ne --| 94,900 600 13.5 
Allis and Co., U.S.A. «.| 114,554 700 14.0 
Harvey and Williams, 

TRB. 46. te on] 200000 re) ®) 




















In connection with the above figures, the consulting 
engineer is stated in the daily papers to have reported to 
the Committee that he had calculated that Messrs. 
Stewart’s engine, owing to the larger steam consumption 
named, would require 8099 tons more coal per annum than 
the Allis engine. Presumably, though not reported, it 
would also be pointed out that ours would uss less, in the 
proportion of the smaller consumption we named. 

As regards our ability to carry out such an important 
contract as the one under discussion, it is not fur us to 
speak, but we are quite satisfied that any consulting en- 
gineer who is himself an expert in the design of engines 
such as he requires, will have no difficulty in finding en- 
gine-builders in this country who can not only fulfil his 
requirements, but assist him in many ways with the result 
of their experience. In the present instance we have not 
been able to find any evidence of a desire to place the 
order in this country. It is gratifying to learn that the 
Glasgow City Council have declined to accept their Com- 
mittee’s recommendation, and have referred the matter 
back to them for reconsideration ; and we may express the 
hope that when the matter comes up for reconsideration, 
the home firms will get a fair chance of securing this 
important contract. 

We remain, Sir, yours yong 
ANDREW REAson, retary, 
(For Hick, Hargreaves and Co., Limited). 








NAVAL ENGINEERS. 
To THE EprtTor oF ENGINEERING. 

Srr,—In your issue of July 14, I saw a letter from a 
eeevengenaene signing himself ‘‘Far East,” under the 
above heading, in which he refers to a letter from me that 
oe} were good enough to publish on April 14 last. Ihave 

ad some thoughts of letting his last communication ge 
unanswered ; but as he misquotes me, and is evidently 
still unconvinced that the Naval Engineers have right on 
their side when asking (among other things) for executive 
rank and titles, I shall be glad if you will give me yet a 
little more space in which to reply to him. I feel sure 
that in time I could convert him to my views; and that 
instead of his being op) to the aspirations of the 
Naval Engineers, he would take kindly to them. 

Firstly, let me note that although the letter is headed 
‘*Naval Engineers” it might almost as well have been 
headed ‘‘ Army Surgeons.” Nearly one-half of the latter 
(60 lines out of 131, to be exact) is about the latter officers. 
Your correspondent begins by saying that he had been 
much amused by some of the criticisms of his letter of 
March 3, and continues, ‘‘ especially _ those of ‘ Hope- 
ful,’ whose letter, though abounding in flowers of rhetoric, 
and a considerable amount of declamation (sic), seems to 
me to be lacking in solid ument.” As to my letter 
lacking in solid argument, must differ from ‘‘ Far 
East.” I used a number of convincing arguments on some 
of the points he raised, and as most of them remain un- 
answered, they appear to have been effectual. 

‘*Far East”. goes on to say that men are what they are 
by reason of what they do, and not at all by reason of 
what they are called. In his previous letter he worded 
this idea rather differently ; thus, ‘‘ men are esteemed b 
what they do, and not by what they are called.” He 
evidently means us to ucderstand from this and what 
follows, that a naval engineer, use he is an engineer, 
has no just claim to an executive title. I will try and 
show ‘‘ Far East” that he may be mistaken. 

On line 64, speaking of Army medical officers, he says : 
‘* Why the art of slaying should be more honourable than 
the art of healing, I do not know.” So that, judging from 
this and the context, he would give the slayer a military 
title, but not the healer. Well, Sir, I should like to ask 
him what the naval engineer is if not a slayer? How 
much slaying by gun, ram, or torpedo could be done 
without his assistance, directly or indirectly? You might 
as well think of sending a foot soldier into action without 

y legs as a battleship into action without an engineer. 
All the other officers in the ship except the executives 
and engineers might, for the time, be landed; but the 
duties of these officers are so interwoven, that one is a 
necessary complement of the other. Again, why are the 
engineer officers, with their men, trained in the use of 
arms if they are not intended to be slayers? A large 
proportion of the latter are actually known as ‘‘ trained 
men,” and as such receive extra pay. Is this done by 
way of a joke on the part of the Admiralty, or in grim 
earnestness ? 

Let_us take the case of a Royal Engineer officer em- 
ployed on purely engineering work ; not the one who 


various kinds. Such an officer may do very little soldier- 
ing, and may go through his various grades without see- 
ing any active service. Would ‘“‘ Far East” deny this 
officer a military title’on the ground that he is not a 
‘*slayer,” but only an engineer ? 

In paragraph 3, ‘‘Far East” says: ‘‘A lieutenant, 
R.N., has certain well-recognised duties to perform, such 
as keeping watch, taking charge of a division of guns, 
and so on.” He might have told us something more 
about keeping watch.’ For instance, that in these latter 
days the deck officer of the watch has nothing to do with 
the management of the propulsion of theship; *‘one of the 
duties which have for centuries past been attached to this 
title.” He might have told us of the watch-keeping 
engineer, who has taken this little matter, amongst 
others, entirely out of the deck officer’shands. He might 
also have told us of the engineer who has, by the ‘‘custom 
of the Service” (also, I.must say, for the good of the 
Service) been put in charge of a division of anything from 
one to 300 men, which by the Admiralty regulations 
should be in charge of a lieutenant. He might also tell 
of other changes, for example, in the ‘‘division of guns” 
he speaks of. In the old line-of-battle ship of 120 guns, 
charge of a ‘‘division of guns” was a serious matter. 
While in the Ramillies, of 14 guns, there are (neglecting 
the flag) eight lieutenants, three marine and marine 
artillery officers, and two sub-lieutenants, 13 fully-trained 
officers for 14 guns, to say nothing of two gunners, a 
boatswain or two, and 17 midshipmen. Even neglecting 
the specialists, those ‘‘divisions” appear very ‘“‘ short 
divisions.” 

My object in mentioning thisis to show that since the 
days of ‘* centuries ” ago, great changes have taken place ; 
among these changes we have the great one, that a body of 
fighting officers in charge of, and entirely responsible for, 
the organisation, discipline, &c., in action of large 
numbers of fighting men, has grown up. These officers, 
among other changes, ask for a properly-recognised posi- 
tion, and consider it would be for the benefit of the 
hg and consequently the country, if it were given 
them. 

While considering the question of slayers, I should 
like to ask ‘*Far East” why the lieutenant for navi- 
gins duties has an executive title? His ordinary 

uties in action would certainly lead to no more direct 
slaying than the engineer's. Again, why should the 
commander for navigating duties, with no one to com- 
mand, be an executive officer if the engineer is not ? 

No, sir, I think ‘‘Far East” will have to agree with 
me that these titles show the rank a fighting officer holds 
in a fighting service, and that the sooner they are 
extended to the engineer the better. 

The engineer department of Her Majesty’s Navy now 
numbers about 25,000 officers and men: more than three 
times the numter of the Royal Engineer Corps. Does it 
not appear anomalous that this large number of trained 
fighting men should be officered by so-called civilians, 
with a civilian at their head ? 

Next ‘‘Far East” speaks of the “‘filching of titles,” 
wishing to convey, I suppose, the idea that the engineer 
would be guilty of a sort of crime if successful in obtain- 
ing the title of lieutenant. I do not think ‘‘ Far East” 
understands the situation. In my letter of April 14, I 
went to some length to explain that Admiral Key’s com- 
mittee recommended that engineers should be, made 
executive officers ; that several of these officers joined as 
engineer students on the understanding that this recom- 
mendation would be carried out ; and I may further add 
that the engineer officers have been hoping for many 
years that this would be done, as everything else recom- 
mended at the time was in a few years. it appears 
to me that if any ‘‘filching” is being done, it is not by 
the engineers. 

Now let me hark back a little. In ‘‘ Far East’s” letter 
of March 3, he says, speaking of some change he ha’ 
seen in the position of naval engineers, ‘‘ Not many years 
ago the engineers were regarded as an inferior grade, 
scarcely as officers at-all.” I suppose there have been a 
few changes, but the engineer is constantly being re- 
minded that more are urgentl caeees and among them 
some title to show the general public who have no know- 
ledge of relative rank, that he is a fighting officer in-a 
fighting service. The ‘‘ man in the street” looks upon 
all sea-going engineers as being the same; and I have 
known men, otherwise well informed, express great sur- 
prise that a naval engineer officer could rank with a 
colonel. I heard, a short time ago, of a London railway 
booking-office clerk, who refused an engineer officer an 
officer’s ticket on the ground that he was not an officer ; 
saying, ‘‘I know very well that on board ship they 
always speak of the officers and the engineers.” : 
Of course, one cannot wonder at the public, especially in 
our dockyard towns, forming a low opinion of the posi- 
tion of a Naval Engineer ; as they know that when hard 
pushed for candidates (as they have been lately) the Ad- 
miralty do not hesitate to recruit the engineer’s ranks 
from the dockyard fitters; were engineers executive 
officers, I am sure this sort of thing would never occur. 

I cannot follow ‘‘ Far East” through his long disserta- 
tion on ‘‘ Colonel Slammer” and the Army doctors. He 
appears gratified that, according to his newspaper quota- 
tion, we are still not getting enovgh army doctors. 
Perhaps, had not the lamented title been given we should 
be getting none at all. : 

I _— your correspondent refers in his last para- 
graph but two to something I said in my last letter about 
the American and Japanese Naval ineers, but he mis- 
quotes me considerably. What I said was, “I should 
like to ask ‘Far East’ if he is aware of the position of the 
engineers in the Japanese Navy, and of the proposal in 
the American Navy for amalgamating the executive and 








would really be less severe than in the case of a marine 
engine liable to race. This, however, was one of the 
points as to which, whilst we tendered as requested 





passes the Staff College and gets staff appointments, but 
the one who is constantly employed on military works of 





engineer officers?” ‘You observe I said nothing about 


the Japanese engineers being executive. What I wanted 
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to draw from ‘‘ Far East” was whether he knew that in 
the Japanese Navy the two classes of officers joined in the 
same way, and were of the same social standing. Thus I 
know of a Japanese family of high standing, in which the 
oldest son is a fleet engineer, the second son a commander, 
the third a lieutenant, and the fourth an assistant en- 
gineer. If there was more of this in our Navy, it would 
be better for the coantry, as one cause of discord, at 
least, would be removed. Asto the new American plan 
referred to, I am content to let our cousins across the 
water work the problem out. They have a way of their 
own of solving a good many difficult questions, as we know 
to our cost. } : : 

I do not suppose, Sir, you are likely to listen to the 
cajolery ‘Far East” uses in his last pee ngs but one. 
I have no doubt you kn3w the feelings of a good many 
naval engineers before you wrote the leading article he 
takes exception to. If you will forgive the expression, 
it may have been a case of the ‘‘tail wagging the dog,” 
instead of the ‘‘dog wagging the tail,” as ‘‘ Far East” 


supposes. 

f, -§ his last paragraph your correspondent s1ys he knows 
nothing of the “scratch collection” of engineer officers I 
spoke of in my last letter; and I should like to enlighten 
him a little on this subject by telling him of the disjointed 
way in which the authorities officer our engine-rooms, 

Firstly, we have officers obtained from the old style of 
engineer students; then from the same students who 
have been through the Greenwich College course, &c., 
with a few who have been trained at South Kensington ; 
then in 1877 came a deficiency of engineers, and an ex- 
amination of candidates from the engineering colleges 
followed, with a result that none joined the Navy. Then 
came an entry of temporary service men = called), col- 
lected from tramp and other steamers. me of these 
still remain, but on the permanent list. Then the Marl- 
borough was started as a training school for engineer 
students as the result of the recommendations of Ad- 
miral Key’s Committee; and in 1880 Keyham College. 
After various changes the Marlborough was closed in 
1887 (the year before the Naval Defence Act was passed, 
and while it was ‘tin the air”). All the engineer stu- 
dents then had to be trained at Keyham, but the period 
of training had to be lowered from six years to five, as 
the accommodation was limited. Then came another de- 
ficiency of engineers as the Naval Defence Act ships were 
completed (as might have been expected) ; the period of 
training of students was reduced to four years, attempts 
were made to get ready-trained engineers from outside col- 
leges, I believe sixteen joined in five years ; then came a 
dearth of students, and the age of entry was raised from 
fourteen to sixteen, to fourteen to seventeen ; then fol- 
lowed more entries of so-called ‘‘temporary service” 
men, including dockyard fitters, &c. Now we are get- 
ting warrant officers promoted from engine-room arti- 
ficers; and this year, again, there has been another ex- 
amination for entries from outside colleges. From this 
it will be seen that I was justified in speaking of a 
‘‘seratch collection.” Let me add in passing that the 
engine-room artificer warrant officers are most highly 
valued by many senior engineer officers I have met. 
They are much preferred to the ‘‘ temporary service” 
assistant engineers. 

Now, with a ‘‘scratch collection” like this, what chance 
is there of any esprit de corps? of any sort of pulling 
together? I grant that the officers trained as engineer 
students ‘pull together,” fortunately for the Service ; 
but your readers can judge the bad feeling there might be 
bstween men thrown together in this way. 

There appears to me to be no doubt that had the whole 
of the recommendations of Admiral Key’s Committee 
been carried out, including the granting of executive rank 
and titles, we should have been spared the humiliation 
of seeing the naval engineering profession so despised 
that no one with any standing would join it. 

‘Far East” again returns to the attack on the army 

medical officers towards the end of his letter, saying, 
“they have got hot bearings, and are priming all over 
the place.” Is this a ‘flower of rhetoric” employed to 
signify that they are overjoyed at the alleged failure of 
candidates to come forward, and know that some of their 
other grievances must be redressed? *But seriously, 
why does he not give them a holiday, and attack the 
‘colonels” of the Army Service Corps, the ‘‘ colonels” 
of the Army Ordnance Corps, and others whose business 
is, I think, not to be slayers? Or, perhaps, he might 
direct his attention to those other “colonels,” the bug- 
bears of naval officers, viz., the Naval Ordnance officers. 

Finally, your correspondent says he has known the 
Naval Engineers 45 years, but that, perhaps, my know- 
ledge of them is better than his. I have not known them 
quite as long as this, but my acquaintance has been 
rather intimate, and is, I consider, fairly complete and 
exact; and as to seeing their wishes carried out, Iam still 

Hopervt. 


WESTINGHOUSE GAS ENGINE. 
To THE EprToR or ENGINEERING. 

Sin,—The letter of ‘‘Onlooker,” in your issue of the 
11th inst., I presume, is not intended as a serious commu- 
nication criticising the results of carefully conducted 
tests. If it is, then it will not be out of place to advise 

Onlooker” to make himself acquainted with the rudi- 
ments of the subject. If it is not, then it will find more 
appreciation in another class of periodical than that of 
ENGINEERING, 

B.H..-P. 


I.H.-P.’ 





With engineers mechanical efficiency is 
with “ Onlooker” it is 


Any known mechanical efficiency x any known gas 
mae consumption 


Actual gas consumption. 


but 











_As this represents his knowledge of mechanical effi- 
ciency, it will be useless asking what bearing he allows 
thermal efficiency to have on the relative gas consump- 
tions of large and small engines. It is just ible, of 
course, and very probable that he knows nothing what- 
ever about it, or he would have written differently about 
the other. 

If the gas consumptions of the Westinghouse engine 
used in the formula 


33,000 x 60 x 100 
772 x cub. ft. per B.H.-P. per hour x B.T.U. per cub. tt. 


it will be found that it is not in any way an extraordinary 
engine after all, the thermal efficiencies for 12 cubic 
feet per B.H.-P. and 10.5 cubic feet per B.H.-P. being 
21.3 per cent. and 24.3 per cent. respectively. 

For purposes of comparison I give the following figures, 
which represent high-class gas engine practice in this 
country : 











l ad 
| British | Cubic | Cubic 
neieaauia nisi Gaon “= of | Feet of 
ndicate echani- | Units per | oO | 100 
orse- cal Brake | British | British a 
Power. |Efficiency. Horse- | Thermal | Thermal y- 
Power per; Units of | Units of 
Hour. Gas. | Gas. 
| per cent. | | | per cent. 
10to | 82to 11,6F0 to; 18.25to | 11.5 to 22.2 to 
110 | 88 9500 | 15.08 | 9.5 26 8 








These figures are for full load, ¢¢., igniting every time 
possible, but, as the friction is practically constant, your 
— may fill in the figures for light loads for them- 
selves. 

In my own experience of. gas engines I have obtained 
a thermal efficiency of 27.1 per cent. on an engine deve- 
loping about 30 brake horse-power—one of Messrs. 
Crossley Brothers—and although such a result is not 
likely to be maintained in everyday work, I believe 
they are capable of repeating it at any time on the same 
design of engine. ‘ 

There is no feature of the Westinghouse gas engine 
that is new. Engines governed by throttling the air and 
gas instead of cutting out the gas entirely have been in 
use in this country for many years, and careful experi- 
ments have shown what the Westinghouse people admit, 
viz., that the economy is not equal to that of the engines 
governed by cutting out. In fact, the superiority of the 
latter system of governing is such that engines fitted 
with flywheels heavy enough to insure equal steadiness in 
both engines, have sufficient margin to meet the slight 
loss due to increased friction of the crankshaft bearin 
and still show superior in economy of gas. Wear on the 
bearings, of course, is less with the lighter flywheels, but 
the saving in gas will renew the brasses many times over. 
The mechanical arrangement of the engine, however, 
is good; in fact, could scarcely be otherwise after the 
Westinghouse steam engine. 

Yours truly, 
JAS. DUNLOP. 

206, Gorton-lane, Gorton, Manchester, 

August 17, 1899, 





BALANCED SLIDE VALVES. 
To THE EpiToR OF ENGINEERING. 

Srr,—It is interesting to learn from the description and 
illustrations in your last issue, that the slide valve therein 
described is being tried on marine engines of large size. 
I have understocd that the most serious objection to the 
use of such a valve on — engines was the deformation 
of the relief plate or saddle under pressure of the steam, 
in spite of its thickness, thus causing the slide valve to 
be gripped between the relief plate and the valve face 
of the cylinder. The frictional resistance thus caused is 
twice as tas in the case of an ordinary slide, owing 
to the additional pair of surfaces in frictional contact. 
But this by the way. 

What I particularly wish to call attention to is that 
such an arrangement is by no means new, though its ap- 
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— to marine engines may be similar. Slide valves 
ave been largely used in America for a long time in 
connection with automatic cut-off governors, carried on 
the flywheels of the type of high-s engines, so much 
in favour there for small and moderate powers, and of 
which there are now a considerable number working in 
this country in connection with electric tramways and 
power plants. ; 

I have before me an illustration of one of these valves, 
which is almost identical with the valve described in your 
last issue. Both have the double opening to steam, and 
double opening to exhaust (only in this example there is 
a double opening to exhaust for a short period only, just 
after — and before closing), a spring to enable 
valve and saddle to lift and relieve the cylinder of water, 
and projecting ribs to protect surfaces from impinging 





steam. You may care to reproduce it in your columns, and 


enclose a tracing. 
yours om 
W. H. Wi1son. 


REFUSE DISPOSAL. 
To THE EprTor oF ENGINEERING. 

Srir,—I am much interested in Mr. Garrett's 
‘** Refuse Disposal at Torquay,” which ap 
issue of August 18; evidently this — is not being 
worked as designed. The boiler is built and arranged to 
carry 80 lb. pressure, but in one of the tests is shown a 
boiler pressure of 105 lb. I certainly admire Mr. 
Garrett’s pluck in the pursuit of acquiring knowledge, 
but consider the working of boilers, at pressures some 
30 per cent. higher than built for, is a practice strongly to 
be discountenanced, or the refuse destructor will soon 
become a life destroyer. A cremator is put in to consume 
noxious fumes from burning refuse. The one of the 
destructor not relying on the furnace itself, although the 
steam jet for cremator was used (it is stated in another 
part of the paper that the cremator itself was not used), it 
seems as though the Torquay people have gone to the 
extra expense of a cremator, and put a plant to insure de- 
stroying the noxious fumes, and then only use part of the 
plant. I presume when the inhabitants complain of 
smelJs then the cremator will be put into regular use. 
Would it not have been much better to have put in a high 
temperature destructor straight away, that could be relied 
upon, to completely destroy the noxious vapours? There 
are several destructors regularly working and evaporating 
14 1b. to 2 1b. of water per pound of refuse, and worked 
out upon this basis of evaporation, and knowing the quan- 
tities of refuse available, the office boy could easily be kept 
out of mischief by being set to this calculation of fuel, 
refuse, and steam per day. 

Mr. Garrett, on the experiences gained during six 
months’ work of the destructor and on hearsay from 
others, considers the low-temperature cells do not have 
so much wear and tear as high-temperature cells. The 
writer would like to state that a much longer experience 
with high-temperature cells has shown him that there is 
no marked difference between the wear and tear of high 
and low-temperature cells. The writer has personally 
inspected and examined at different times high-tempera- 
ture cells that have been working upwards of eighteen 
months, and are to-day as good as when first put in. 
This, by the side of Mr. Garrett’s six months’ experience, 
would seem that if there is any difference, it is in favour 
of the high-temperature destructor. 

he very marked rise and fall of pressures in Mr. 
Garratt’s tests calls for serious attention why this 
should not, if properly designed and worked, have main- 
tained a fairly even pressure throughout the day? Other 
plants do so, why not Torquay ? 

Mr. Garrett informs us that the power from refuse is 
not to be relied upon for electric lighting ; this, of course, 
refers to his experience with the Torquay destructor, and 
no wonder, seeing the poor evaporation, though from the 
way it is worded one would e him to mean that this 
applies to any refuse destructor ; if so, then Mr. Garrett 
has evidently missed the best type. The better plan would 
have been for him to have sent round to all the principal 
destructor firms, and to have placed his order with those 
who would guarantee a fair evaporation. The footnote, 
which refers to the recent additional dozen lamps is very 
good indeed, after Mr. Garrett’s experience re the value 
of refuse for producing power. I was surprised to find 
no mention’as to temperatures in the tests. 

Trusting you will be able to insert this in your next, 

Yours very —s, 
M. B. Doncosu, 


I am, Sir, 
Glasgow, August 16, 1899. 





aper on 
in your 





_ AMERICAN STEEL rOR JAPAN.—Mr. Tokumo Katayama, 

imperial architect of Japan, is visiting the principal steel- 

works of the United States. Mr. Katayama’s object is 

to place contracts for structural steel to be used in a new 
alace to be erected at Tokio, for the Crown Prince of 
apan, 





Tue Raitway Coat Birt —The cost of the coal con- 
sumed in the first half of this year in the locomotive 
body a gpa of the twenty principal English, Welsh, 
and Irish railways was as follow : Belfast and Northern 
Counties, 9873/.; Great Central, 102,5897.; Great 
Eastern, 114,801/.; Great Northern, 136,393/.; Great 
Northern of Ireland, 26,971/.; Great Southern and 
Western of Ireland, 23,805/. ; Great Western, 248,800/. ; 
Lancashire and Yorkshire, 100,784/. ; London, Brighton, 
and South Coast, 90,8762. ; London and North-Western, 
tr ; London and South-Western, 127,879/.; London, 
Tilbury, and Southend, 10,4287. ; Metropolitan, 20,3671. ; 
Metropolitan District, 11,932; Midland, 242, 8111.; Mid’ 
land Great Western of Ireland, 13,593/.; North Eastern, 
179,949/.; North Staffordshire, 12,4777.; South-Eastern 
(including London, Chatham, and Dover), 117,494/. ; and 
Taff Vale, 20,054/.; making an aggregate of 1,881,355/. 
The a cost in the first half of 1898 was: 
Belfast and Northern Counties, 9554/.; Great Central, 
74,919.; Great Eastern, 97,935/. ; Great Northern, 
114,514/.; Great Northern of Ireland, 23,048; Great 
Southern and Western of Ireland, 23,081/.; Great 
Western, 192,964.; Lancashire and Yorkshire, 83,141/.; 
London, Brighton, and South Coast, 82,767/.; London 
and North- Western, 214,7447.; London and South- 
Western, 119,443/.; London, Tilbury, and Southend, 
9439/.; Metropolitan, 20,0037. ; ae District, 
10,9597.; Midland, 198,985/.; Midland Great Western of 
Ireland, 13,127/.; North-Eastern, 149,901/.; North sStaf- 
fordshire, 10,949/.; South Eastern (including London, 
Chatham, and Dover), 99,884/.; and ‘'aff Vale, 13,601/.; 
making an aggregate of 1,562,958/. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 15. 

ANoTHER week of quiet in iron and steel markets 
has given manufacturers and consumers time to gather 
their wits together to prepare for the greatest season 
of activity the world ever saw. This year’s require- 
ments are pretty well covered. The coming rush wi 
be to buy for next year’s delivery. Reports from 
every important market show great ae are 
being made. All the Lake craft available is hurrying 
forward Lake ores to greedy furnaces. All mills are 
far oversold, but fortunately prices are not fluctuating. 
Business is dull, comparatively saregy All that 
has been written for months applies to the situation 
to-day. The summer absence of heads of business 
accounts for much quiet. Requirements of extra- 
ordinary dimensions will soon be placed on the 
market. The sold-up condition of capacity puts new 
comers ina bad plight. Some few mills are running 
single turn because of scarcity of workmen. Some 
big jobs are held back for want of material. Con- 
sumption during the last half of the year will run 
considerably ahead of the first half. Steel rails have 
advanced to 31 dols., on their way to 35 dols. Billets 
are 35 dols. at mill. A few days will develop the 
meee autumn demand among small consumers. They 
will discover everything pretty well sold up. The 
greatest disappointment is felt in steel plate, and 
big orders could be had for next year’s delivery, but 
manufacturers up to this time have refused such busi- 
ness, except in a few peculiar cases. New shipbuilding 
requirements will soon be placed for iron to be 
worked up next year. Bridge-builders are at present 
engaged on specifications for large work, and car- 
builders are asked to bid on contracts for cars for 
delivery next spring. The pressure is still on, and 
prices are pointing upward, despite all the talk of the 
overtaking of demand by production. We are now 
producing and consuming on a basis of 14,000,000 tons 
per year. Coal production is increasing correspond- 
ingly. Numerous differences with miners have been 
pe and all mines are now operated to their 
fullest capacity. Railroad men are managing well 
to be “ to get their cars to destination and 
back rapidly enough to not interfere with dig- 


ging. 








TrapDE Nores.—Messrs. Johnson and Phillips, of Old 
Charlton, Kent, announce that the serious fire from 
which their works suffered on Sunday last has not affected 
the work in their electric light and power department, 
or in their cable works.—The Brush Electrical Engineering 
Company, after paying the interest on their preference 
shares and carrying 50007. to the depreciation reserve 
fund, have declared a dividend of 5 per cent. per annum 
on the ordinary shares, a sum of about 5000/. being also 
carried forward to the next account. 





Exxcrric Power aT Grimspy.—Mr. Glenn, engineer 
to the Grimsby Street Tramways Company, attended a 
meeting on Thursday afternoon of a special committee of 
the Grimsby Town Council appointed to deal with elec- 
tric lighting and tramways; and an agreement was 
arrived at as to the mec | of road leases. The condi- 
tions include the doubling of the line, the improvement 
'f the corner leading from Victoria-street into the Old 
Market Place, an alternative line along Osborne-street, 
the purchase from the council of electric power at a fixed 
price, and the Xo noe of a sum of money annually to 
the council. The lease is for 21 years, and the council 
has the option of purchasing the tramways at the end of 
the first ten years. Tenders were opened for the supply 
of the machinery and plant for the electric lighting of the 
noma. Out of nine-tenders, that of Messrs. ther 
and Platt’s for the supply of engines and dynamos was 
accepted, while of seven tenders for the supply of boilers, 
that of Messrs. Anderton and Co., of Accrington, was 
selected. ‘T'he Tudor Accumulator Company obtained a 
contract for the batteries in ——— with six other 
firms. Messrs. J. White, Limited, were chosen to supply 
the switchboards, while the contract for the mains was 
— by the British Insulated Wire Company, of 

rescot. 


THE GRANVILLE Typewriter.—The Granville Auto- 
matic Typewriter Syndicate, Limited, 54 and 55, Corn- 
hill, London, E.C., have had on exhibition this week a 
typewriter which they are introducing into the English 
market. It is well made, and embodies some changes 
on existing machines, —— with the view of 
facilitating the movement of the platten or roller 
with the manuscript paper, all motion being con- 
trolled az, keys placed on either side of the usual letter 
keys. is is the explanation of the term ‘‘ automatic,” 
which is somewhat misleading. A key on either side 
working a series of bellcrank levers brings the platten and 
the manuscript paper back to its starting point, at the 
same time rotating the platten a distance equal to that be- 
tween the lines. The return of the platten winds a spring, 
which can be released by another key whereby the platten 
can be moved to any position. A third key operating a 
ratchet and pawl arrangement on the end of the roller 
enables the typewriter to rotate the platten at will, so 
that he can print a column of figures, and rule vertical 
as well as horizontal lines, the latter by traversing of the 
long roller. 





INDUSTRIAL NOTES. 


Tue general state of os ye eee in the country has 
continued steady and good, the percentage of unem- 

loyed being lower than at any period since 1890. 
There has also been a marked upward movement of 


ll] wages, particularly among coalminers and iron and 


steelworkers. Such is the report of the Labour De- 
rtment of the Board of Trade based on 2440 returns, 
717 of which were from employers, 567 from trade 
unions, and 156 from various other sources. In the 
123 unions specially reported on there was an aggre- 
gate membership of 500,169, of whom 11,305 or 2.3 
per cent. were reported to be unemployed. For five 
months past the percentage has varied but little, 3.0 
per cent. only having been reached at the end of 
January of this year, in mid-winter. The position is 
better than it was at the same period of last year. 
Nevertheless 11,305 is a little army in itself, and one 
wonders whether the total could not be eye re- 
duced if the men themselves did their best to obtain 
work and retain it when obtained. 

The special reports on the various groups of indus- 
tries show that any decrease in the time worked was 
rather due to local holidays than to industrial causes. 
The average time worked by coalminers was a little 
below that worked in the previous month, and was 
about equal to that of the same period of last year. 
At pits employing 386,781 miners the average time 
worked in the month was 5.18 days per week, as 
compared with 5.13 days a year ago, exclusive of the 
collieries then on strike in South Wales. In the iron- 
stone mines employment continues to be good. Atmines 
employing 17,091 persons the average time worked 
was 5.72 days per week, as compared with 5.86 days 
in the previous month, and 5.71 at the same period a 
year ago. The steadiness with which the mining 
SS pursue their work does them infinite credit, 
or the very high average shows that the loafers are 
either conspicuous by their absence, or they are so 
few that they do not affect materially the sum total 
of the time worked. 

In the pig-iron industry employment continues good, 
being very much better than a vear ago, when it was 
affected by the South Wales coal strike. Returns 
relating to the works of 114 ironmasters show that 
they had 372 furnaces in blast, three fewer than in the 
previous month, but 29 more than at the same date last 
year. The total number of men employed was 24,830, 
or 2234 more than a year ago. In the manufacture of 
iron and steel employment continues good, being con- 
siderably better than it was a year ago. At the 219 
works making returns, 80,068 persons were employed, 
as compared with 79,833 in the previous month, and 
74,828 a year ago. The average number of shifts 
worked per week was 5.53, 5.54, and 5.49 respectively. 
Here, again, there is shown steadiness of employment, 
in spite of the great heat at this season of the year. 

In the tinplate trade there has been a vast improve- 
ment as compared with a year ago. The number of 
mills working at the end of the month was 396, em- 
ploying 19,614 persons, as compared with 391 mills, 
employing 19,422 persons in the previous month, and 
288 mills, employing 15,095 workpeople, a year ago. 
Fortunately, the indications are favourable to further 
improvement. 





Employment in the engineering and metal trades 
group has remained te in most branches. The 
proportion of unemployed union members in this 
group was 2.5 per cent., as compared with 2.3 in the 
revious month, and 3.3 at the same date last year. 
hough the figures show a good state of trade, it is 
almost inconceivable that 24 per cent. of the members 
should be permanently out of work, if they were 
capable of being of use to employers. In the 8 
building group of trades employment is unusually 
brisk, and it seems to be further improving. The pro- 
portion of unemployed was 1.4 per cent., as compared 
with 1.7 per cent. in the previous month, and 3.3 per 
cent. a year ago. Those figures are —— 
enough ; but when we remember that for a long peri 
the proportion was from 11 to over 13 per cent., the 
activity becomes more manifest. It shows also that 
the men have tightened up somewhat, and that work 
is not so neglected as it has been. 
The activity in all branches of the building trades 
continues, there being no indication whatever of any 
slackening off. The percentage of unemployed 
members of the unions reporting was only 1.1 per 
cent., as compared with 1.5 per cent. in the previous 
month, and I percent. a year ego. The briskness of 
trade is shown in the wages movements, and in the 
comparatively easy way in which advances in wages 
are obtained in a number of places where the rates 
have been stationary for years. In the furnishing 
trades there has been a little slackening down. The 
proportion of unemployed members of unions was 1.9 
per cent., as compared with 0.9 per cent. in the pre- 
vious month, and 1.6 per cent. a year ago. But there 
are indications that the increase of out of work 





members is temporary only. 
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Employment in the printing and bookbinding trades 
has been steady. The proportion of unemployed was 
3.9 per cent., as compared with 4.0 per cent. in the 
month previous, and of 3.0 per cent. a year ago. In 
the paper trades employment has been steady, the 
proportion of unemployed was 2.7 per cent., in the 
previous month 2.4 per cent., and a year ago 2.8, per 
cent. In the glass trades the proportion has fallen to 
6.7 per cent., the lowest for a long period—a year ago 
it was 8.6 per cent. 

In the cotton trades, both spinning and weaving 
branches, trade continues good. In mills employing 
77,000 females, from 92 to 98 per cent. were workin 
full time. In the woollen and worsted industries, and 
in the hosiery trades, age No continues good. 
The same is true in nearly all the textile industries. 

Dock and riverside labour in London was better em- 
ployed than in the previous month, or than it was a 
year ago. In the agricultural districts there was 
— of work, in some cases there was a scarcity of 
abour. Generally employment may be said to be 
good, and wages better than for many years past. 








There were 51 fresh labour disputes in the month, 
involving 10,022 workpeople ; the number reported in 
the previous month was 59, involving 14,254 persons, 
and in the same month a year ago 33 disputes, in- 
volving 8753 persons. Of the total 51 disputes in the 
month, nine occurred in the mining and quarrying 
group of industries, seven in the engineering and 
metal trades group, six in the building trades, 17 in 
the textile trades, four in the transport trades, three 
in the clothing trades, and five in other industries. 
The total number of disputes settled, old and new, 
was 63, involving 14,378 persons; of these, 18 dis- 
putes, affecting 3053 persons, were decided in favour 
of the workers ; 19, affecting 4426 persons in favour of 
the employers ; in 23 disputes, affecting 6394 persons, 
a compromise was effected, the remaining three were 
the subject of negotiations not ended at the date of 
report. 

The changes in the rates of wages were more 
numerous than the disputes, for they affected no 
fewer than 320,400 workpeople, all of whom received 
advances in wages, the average amount being 6}d. 

r head per week. The average is not a high one, 

ut it — to a very considerable number of 
persons. In the mining industry 262,028 received 
advances, in the iron and steel trades 35,666 were 
benefited, and in the textile trades 10,158; in the 
latter case the principle of a general advance was 
settled which applies to a far greater number, many 
of whom have otiaiand the advance since the date of 
the report. Only in the case of 2500 workpeople were 
the changes preceded by a dispute causing stoppage 
of work, changes affecting 159,200 workpeople were 
arranged under sliding scales, and changes affecting 
2600 were settled by conciliation and arbitration. 
The other changes, affecting 156,100, were effected by 
direct negotiation between the parties, or were volun- 
tarily conceded by the employers. It is, on the whole, 
a record of peaceful progress, the workers being the 
gainers all round. This is an indication of the brisk- 
ness of trade in most industries, labour being in de- 
mand in almost all branches. 





The branch returns relating to the Amalgamated 
Society of Engineers show that the total number of 
members was 84,033, of whom 2082 were on donation 
benefit, 1850 on sick benefit, and 3453 on superannua- 
tion allowance. The number on unemployed benefit 
seems to be very large a the state of trade 
and.of employment generally in other industries. But, 
in spite of the large number of 72,385 on the funds, the 
balance in hand has now risen to 251,161/., showing 
an increase during the quarter of 19,334. 12s. 7d. It 
is explained that it ought to have been 2000/. more, 
but for the fact that the arrears during the same 

riod amounted to that sum. The Amalgamated 

ociety of Engineers have severed themselves from the 
Trades Union Congress, notwithstanding the fact that 
the delegates have all been elected, one of whom —the 
delegate for No. 8 Division at Plymouth—was selected 
by the Plymouth Trades Council as President of the 
Congress. This action of severance has arisen out of 
the dispute with the Co-operative Smiths, the council 
of the Engineers not being satisfied with the action 
of the Parliamentary Committee. But the society 
belong to the new Federation, and have a representa- 
tive. on the council. The Amalgamated Society of 
Engineers constitute a body equal to one-fourth of the 
total, and pay one-fourth of the income. It is pointed 
out that while nearly a million members of trade 
unions were represented at the Manchester Federation 
Congress, only 350,000 have joined the Federation ; 80 
that the Engineers, while representing one-fourth in 
numbers and in contribution, are only entitled to a 
chance of a fifteenth part of the representation on the 
managing committee of the Federation. The report 
states that at Swansea the men have secured a reduc- 
tion of one hour per week, while Southampton 16 
negotiating for a similar reduction. At Sandycroft 





the members have secured an advance of Is. per week, 
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and at Loughborough those mg tar by the Brush 
Company have 2s. per week offered, but the conditions 
attached were not regarded as favourable. The agree- 
ment, as regards Mid-Lancashire, is given, and the 
terms of appointment of umpire in case of a dispute. 


The report of the Boilermakers and Iron Ship- 
builders shows a decrease of 200 members on the funds, 
which is declared to be eminently satisfactory. No 
doubt the remarks in the previous reports and the 
decision of the council as regards men described as 
unemployed have had the desired effect. This is ap- 
parent from the figures, under these heads, represent- 
ing the unemployed, namely, cards granted, 28; 
members signing the vacant book, 143; and members 
on home donation, 244; total, 415; last month, 653, 
showing a decrease of 238 as compared with last 
month’s figures. There was an increase of 204 
members in the month, after allowing for deaths and 
exclusions for non-payment of arrears. There was a 
total of 1224 on the sick list and of 564 on super- 
annuation benefit, total on. the funds, 2008; last 
month, 2409. The expenditure has also decreased, 
the total being only 936/. per week, consequently the 
balance in hand is rapidly increasing. Remarking on 
the state of trade, the report states that there is an in- 
creased tonnage on hand, as compared with last year 
at the same date, and an incréase in the average size 
of the ships now building. The report adds: ‘‘ We 
are very much in want of men for most of our districts, 
especially riveters.” Angle-smiths are also greatly 
wanted—‘‘ good jobs at good prices and constant em- 
ployment for twelve months.” With trade at such a 
flush, men wanted everywhere, even the 415 on the 
funds ought to be reduced. The lock-out in Denmark 
is referred to, and the members are asked to sanction 
200. being sent forthwith. Brom information sup- 
plied, a summary of which is given in the report, the 
employers are regarded as being in the wrong in im- 
posing conditions distasteful to the men when the 
matter came beforethe permanent trade court as a court 
of conciliation. The dispute at Sunderland continues, 
and the members are called upon to pay a sixpenny 
levy in aid of the men who are out. The report from 
the district delegates show that trade generally is 
good, some of the reports stating that men are 
wanted at good wages, with the prospect of a long 
engagement. This not only applies to shipbuilding, 
but to boilermaking, tankmaking, bridge and girde. 
construction, and to repairs, all the general work, in- 
deed, of this branch of industry. 





The engineering industries throughout Lancashire 
remain in pretty nearly the same condition of general 
activity as recently reported. There are complaints 
of slackening off in new work coming forward in some 
branches ; even the machine-tool makers are said not 
to be booking so many new orders as they have been, 
but it is altogether exceptional where the works are not 
fully engaged for some time to come. There has been a 
slackening off in some sections of the textile machine- 
making trade, with the result that the stationary 
engine-builders are not securing new orders equal to 
those on hand. On the other hand, leading machine- 
tool makers, especially those engaged on special work, 
electrical and hydraulic engineers, boilermakers, loco- 
motive builders, ironfounders, smiths, &c., are all 
exceedingly busy, with the prospect of a long con- 
tinuance of full employment. ‘he returns of the 
leading trade unions show a diminished proportion of 
unemployed ; even the Amalgamated Society of En- 
— has less than 24 per cent. of its members on 
donation. The steam-engine builders, boilermakers, 
ironfounders, &c., are far below that percentage. The 
reports of branches of societies with 21,448 members 
in the Manchester and Salford district alone only 
show 414, or 1.9 per cent. of unemployed, compared 
with 2.4 per cent. a month ago, In the 27 branches 
of the Amalgamated Society over a large district, only 
150 were out of work from all causes ; this, from their 
_ of view, is regarded as moderate. In Black- 

urn, Burnley, and district, employment is good in all 
the engineering branches, especially in the machine- 
shops. In Bolton and Wigan it is also good ; in Old- 
ham, moderate with the engineers, good in all other 
branches, Pattern-makers and tool-fitters are in de- 
mand generally. In the iron trade an unsettled tone 

as been manifest, and very little buying has been 
going on; but makers maintain quotations, indeed, 
they have only very little to offer. Finished iron 
barely holds its own’ so firmly as it did, and steel has 
been lagging somewhat. But generally the position is 
good, and the outlook is far from being discouraging. 


_In the Wolverhampton district there is no diminu- 
tion in the general activity recently reported ; on the 
contrary, ———— is greater than ever. Pig iron 
18 greatly needed, is verydifficult to obtain, and prices 
are high. It is reported that all contracts for the 
supply of American pig iron have been cancelled, 
compensation for non-delivery being paid. Current 
business in finished iron is well sustained, there being 


Manufacturers are pressed for deliveries on old orders, 
while the recent spell of hot weather has greatly 
limited production. Roofing sheets, fencing iron, 
hoops, and railway material, are greatly in demand. 
A further advance is reported in the price of marked 
bars, while common bars sell freely at the enhanced 
rates. Generally, throughout South Staffordshire, 
Kast Worcestershire, and Shropshire, employment is 
good in all branches of the iron and steel trades, the 
mills and forges being fully employed. In the engi- 
neering and allied trades employment is good in all 
branches, including engineers, ironfounders, boiler- 
makers, bridge and girder constructors, tank-makers, 
and gasholder erectors; only in the cycle shops 
there is slackness. At Madeley and Cealuedielats 
employment is good, and at Walsall employment in 
the malleable iron trade is reported to be fair, The 
chainmakers and strikers at Old Hill, and the block 
chainmakers at Cradley Heath, report employment as 
good, and the anchor-smiths that it has improved. 
The iron and steel forgers at Wednesbury are busy, 
but the anvil and vice makers at Dudley are not quite 
so busy. At Halesowen the wrought nail makers 
report trade as dull. In other branches of the hard- 
ware industries twenty branches report employment 
as good ; in eleven branches employment is represented 
as moderate ; but not one speaks of the state of trade 
as bad. Generally, the position is one of great en- 
couragement, the prospects being good. Even the 
glass trades are well employed at Brierley Hill, at 
Stourbridge, and at Wordsley, and this applies to all 
sections of the glass trades, All other Tecate of 
trade seem to partake of the general prosperity except, 
——— enough, at some of the coal pits, where there 
is a lull. 





The advance of 10s. per ton by the leading firms in 
the price of marked iron did not much affect the Bir- 
mingham market, as had been expected. Indeed, 
it is said that more were in favour of a 20s. advance, 
but this probably would have caused almost a panic, 
although it would only have restored the old margin 
between marked and unmarked iron. The more 
cautious wisely resisted a larger rise at one time. The 
price is now 30s. per ton higher than at the beginning 
of the present year, and 40s. above what it was in 
January, 1898. In spite of the advance, the list 
houses report a steady inquiry for thin branded iron, 
and have already secured a number of contracts in 
advance. The rise seems also to have strengthened 
all other branches, other qualities being apparently 
more firm in quotation. Export merchants report 
good inquiries from the Australian and Eastern mar- 
kets, and there has been an increased demand for 
material in connection with the lucal industries of 
the district. Steel is in good demand, and its 
value is well maintained. Pig iron is scarce and dear 
—this being one of the chief difficulties at present. 
As regards the general state of trade in the Bir- 
mingham district, only 2.1 per cent. were reported 
to be unemployed. In union branches with 20,510 
members, 438 were stated to be out of work from all 
causes. In the twelve branches of Engineers, eight 
report trade to be moderate, two good, and two bad, 
about 60 members being on donation benefit, 25 of 
whom belong to one branch, so that probably the 
slackening is only temporary from some local cause 
or causes, Tool-makers report employment as mode- 
rate ; ironfounders, smiths, and strikers as good. The 
motor industry is reported to be fair; the cycle trade 
is getting quiet. Employment is good in the brass 
trade, except in the fender and fire-brass branches. 
Bedstead makers are well employed. Some seven or 
eight of the other metal trades are well employed ; six 
are moderately so, two others are fair. In a number 
of the lighter branches trade is fairly good. On the 
whole, trade is prosperous, and the outlook is good. 
In the boilermaking branches the angle-smiths and 
platers have obtained 2s. per week advance, and the 
riveters ls. per week ; bridge and girder-platers are 
wanted in the district. 





The Danish lock-out is extending. During last 
week and at the beginning of this week some 10,000 
more persons were involved in the dispute. The 
men have been conducting themselves in an admirable 
manner ; so far there has been no unruly conduct. 





The shale miners of Scotland have made a.demand 
for a 15 per cent. advance in wages. The companies 
contest the claim but have agreed to a conference 
with the men on the subject. 








BIrKENHEAD.—A syndicate of local gentlemen has ac- 
quired for 175,000/., the whole of M nvawey Hck a Birken- 
head, from and including the Halfpenny Bridge ; and it 
proposes to convert it into a dock with ample quay space, 
more particularly for the accommodation of the timber 
trade. The syndicate has acquired about 150 acres of 
land, and it has already secured the tenancy of some of 





heavy demands both on home account and for export. 





the largest merchants, storage a to the amount of 
120,000 yards having been allotted. 


A NEW CASTING MACHINE FOR BLAST- 
FURNACES.* 


By Mr. Richarp Hansury WAIN¥FoRD, Stoke-on-Trent: 


THE object of this paper is to bring before the notice of 
the members of the Institute a new mechanical apparatus 
for casting sandless pig iron in insulated moulds, so as to 
maintain a good crystalline fracture, equal to that of the 
pig iron made in sand beds, at a reduced cost of produc- 
tion. 

Considering the great interest now taken by iron- 
masters and managers of blast-furnaces in the question 
of the substitution of mechanical methods for manual 

bour, as far as possible, without deterioration of the pro- 
duct, and more particularly with d to the treatment 
of iron leaving the blast-furnace, the writer feels no fur- 
ther apology is needed for the presentation of this paper. 

In this direction several devices have recently been 
brought out, but up to the present, ticularly in this 
country, they have not been generally adopted. An 
examination of the reason for this delay reveals the fact 
that in each of these schemes the iron so cast has suffered 
in fracture. This deterioration, in point of texture, is 
due to: 

X a chilling of the iron through conduction in the 
mould. 

2. The vibration to which the iron is subjected whilst 
solidifying. 

3, The rapid cooling of the iron in water. 

The result therefore is, that none of the machines 
hitherto brought forward for the production of pig iron 
have really met the needs of ironmasters in this country, 
and especially those who sell part, or the whole, of their 
production upon the fracture. The great advantages of 
sandless pig iron are fully appreciated by steelmakers, 
forge, and foundrymen ; but hitherto it has been impos- 
sible to obtain this unaccompanied by inferior fracture, 
and this has, more than any other consideration, deterred 
ironmasters, otherwise disposed to adopt a mechanical 
system, from abandoning the present general practice of 
hand-labour. ‘ 

An urgent reason for adopting mechanical appliances 
for the class of work under notice is that the removal of 
pig iron. from sand beds by hand-labour is arduous work, 
and the result is frequent trouble with workmen. 

In designing this apparatus, certain features were con- 
sidered absolutely essential for successfully dealing with 
molten iron as it leaves blast-furnaces, viz. : 

1. The pig iron must be free from sand, and should 
have as good a crystalline texture as that now cast on 
sand beds. 

2. The apparatus must be simple in construction, with 
few working parts, and it must so designed that the 
risk of breakdown or stoppage is reduced to a minimum. 

3. The metal when in the moulds must not suffer dis- 
turbance by vibration or shock by rapid cooling. The 
moulds are therefore to be fixed, so as to remain perfectly 
still during the action of solidification. 

4, The mould must of necessity be metal, in order to 

rovide for repeat work; but it must not be massive. 

n this way rapid abstraction of heat by conduction from 
its molten contents is avoided. It must also be insulated 
by some non-conducting and refractory material. 
these means the moltez state is ee as long as 
possible, and solidification consequently delayed. 

5. The cost of the apparatus itself must be moderate, 
and the machine shoul capable of application to any 
existing plant and require a small staff of men to work it. 

The writer hopes to satisfy the members of the Insti- 
tute that the efforts made by the inventors to carry out 
the foregoing conditions have met with some measure of 
success in the apparatus to be described. 

The drawings (page 246) show particulars of a machine 
capable of dealing with 60 tons of iron per hour. Briefly, 
6 represents a 15-ton ladle; a a central inclined ladle 
track ; narrow-gauge railways are placed on either side 
of the ladle track, upon which is travelled a controlling 
vessel c, which is attached to the ladle by an arm. 
These narrow-gauge railways are placed horizontal, and 
at the outer side of them a line of forty moulds, d d, is also 
placed horizontally ; and underneath each line of moulds 
is run a wagon line, on which stand wagons d?, to re- 
ceive the contents of the moulds, 3 

The full ladle is brought to the lower end of the in- 
clined ladle track. The controlling vessel is then attached 
to it, and both are hauled by means of a wire rope, along 
the line of moulds; at the same tlme the operator gra- 
dually tilts the ladle. The idea of the inclined plane is 
to avoid splashing of the molten metal, as by its use the 
lip of the ladle is kept low down and in a constant posi- 
tion with regard to the controlling vessel. After the 
metal has remained in the moulds a short period, the 
moulds are tilted over in pairs, as shown by the hand- 
gearing (see Fig. 5), and their contents delivered to the 
wagons d?, 

The moulds are constructed in a light, corrugated form 
(see Fig. 4), and are placed in semicircular casings, leaving 
a cavity or space between the moulds and the casings, in 
which is placed suitable non-conducting material. The 
corru se form of the mould gives strength and lightness ; 
and the question of lightness, combined with the non-con- 
ducting material, constitutes one of the chief points de- 
vised to avoid the chilling effect, and therefore preserves 
the texture in theiron. The mouldsare made detachable, 
and by releasing the bolts at each end of the casing may 
be readily taken out and replaced. The casings holding 
the moulds are fitted at each end with trunnions, upon 
which they are revolved when required to be discharged. 
A locking gear is provided, as shown in Fig. 6, and the 
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spaces between the moulds close automatically during 
the operation of casting, as shown. 

By these several means a continuous cast is obtained ; 
the moulds are held perfectly still while the metal is 
solidifying, thus avoiding mechanical action during that 
period, and by insulating the moulds the chilling effect is 
also avoided. 

From the engravings it will be readily seen that this ma- 
chine has few working parts ; the moulds may be cheaply 
and easily renewed, and the cost of maintenance will 
therefore be a small item. 

The photographs and samples exhibited are taken from 
experiments carried out in the first place at Messrs. 
Pinar Shipbuilding and Iron Company, and later at 
Messrs. Bell Brothers, Limited, Middlesbrough, the 
latter experiments dealing with Cleveland iron exclu- 
sively. In each trial, both as regards the samples and 
the photographs, a fracture is shown of a machine- 
moulded pig, with a corresponding pig from sand beds, 
cast ph, the and from the same furnace. In the 
course of these experiments it was found that ten minutes 
was a sufficient time for the iron to set in the mould and 
be ready for a over ; so that with forty moulds in a 
line, a capacity of from 15 to 16 tons is provided for. 
Taking each mould as containing about 8 cwt., and as ten 
minutes has proved sufficient time to allow the iron to 
change from the fluid to the rigid state and to be dis- 
charged, there should be no difficulty in filling the moulds 
every half hour; and taking the two lines of moulds as 
shown on angen. the daily capacity would reach 1440 
tons. It is generally considered that a 15-ton ladle is 
the most convenient size ; and provision should be made 
at the furnace for the necessary number of ladles to stand, 
in order to receive its maximum make. It may be added 
that up to the present, under unfavourable conditions, 
the moulds used have made thirty trials each, and do not 
appear to be any worse for wear. The unfavourable con- 
ditions being that the moulds were allowed to cool down 
between each cast ; and in a machine casting every half 
hour the temperature in the moulds would never get 
below 450 deg. Cent. ; and by keeping the heat up in this 
way better fracture results would be obtained, and the 
strain due to contraction and expansion of the mould 
would not be so severe. ; : 

The space — by the plant described is 96 ft. long 
by 36 ft. wide. The power required is only that of a 
5 horse-power hauling engine, or other motor, for the 
purpose of travelling the ladle and controlling vessel. 
The number of men required to work this apparatus is as 
follows : 

One man tilting ladle. 
Two men luting and discharging moulds. 
One boy attending to engine or motor. 


On the assumption that these workmen have 8-hour shifts, 
the labour cost will be about 4d. per ton cast. 

In conclusion, it may be added that when required to 
load into main line wagons, side tipping bogies would be 
used for receiving the contents of the moulds, and these 
would gravitate to a suitable point for discharging into 
railway trucks as suggested. If more convenient, con- 
veyors might be placed underneath the line of moulds, 
which would raise the pigs to a_ sufficient height 
to allow of their being discharged into main line 


wagons, &c. 





Dvursan.—The population of Durban has just been re- 
ena at 41,259. Of these, however, only 19,562 are 


Kuropeans. 
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THE SOUTH DEVON ATMOSPHERIC 
RAILWAY. j 


The South Devon Atmospheric Railway, Preceded by 
certain Remarks on the Transmission of Energy by a 
Partially Rarefied Atmosphere.* 

By Sir Freperick BRAMWELL, Bart, D.C.L., LL D., 

F.R.S., Past-President, of London. 

LEAVING out of consideration Savery’s and such-like 
machines for the raising of water by means of a partial 
vacuum produced by the condensation of steam—the first 
suggestion, so far as the writer is aware, for transmitting 
energy 7 the rarefaction of air was made by Denis 
Papin, who, in 1695, published, in Cassel, a book called 
‘*Recueil de Diverses Piéces Touchant quelques Nouvelles 
Machines,” where, at page 36, is to be found the descrip- 
tion of the drawing, Fig. 1, page 247. 

Without repeating Papin’s minute description, it will 
suffice to say that the waterwheel Q, by means of the 
double-throw crankshaft P, worked two exhausting pum 
T, T, from which proceeded the common exhaust main R, 
to the place where the power was required to be de- 
veloped. Here there were two open-topped working 
cylinders I, I, containing pistons H, G, on the under side 
of each of which a partially vacuous condition was, from 
time to time, to be made by connecting their respective 
pipes N and M alternately with the exhaust main R, 
and with the atmosphere, by the operation of the central 
cock 8. The pistons had ropes E and F attached to 
their upper sides; these ropes were wound in reverse 
directions around the axle D, which axle carried the 
large grooved wheel A, having over it the rope B, at 
each end of which were the buckets to raise the 
water. 

Papin says that such an apparatus, if he is not deceiv- 
ing himself, will serve much more readily than any 
hitherto invented, to transport the force of rivers into 

laces at considerable distances; to there draw water 

rom mines, and to do other works which require much 
labour. At page 41 he says, one may find some means 
so that the machine itself will turn the cock S at the 
needed time; but he thinks it will be better to have 

a man to do this job, who will also be employed to 

empty the buckets as they come from the mouth of the 

mine. 

It is extremely likely that, in the 115 years which 
elapsed between Papin’s publication and the year 1810, 
there may have been propositions for the transmission of 
energy by air | ne iy but the writer has not come 
across them, and, so far as he knows, the matter lay in 
abeyance until that year (1810), when Mr. G. Medhurst 
proposed the propulsion of trains within a tube of 30 ft. 
area, 6 ft. high by 5 ft. wide, by a pressure (not a rare- 
faction) of about 16 lb. per square foot. 

He says that this will be an adequate force to drive the 
air 50 miles an hour; but to propel the load he allows an 
addition of about 13} 1b., or something under 30 Ib., to 
the square foot, to move the air and the load of the train 
at 50 miles an hour. This, he says, can be done bya 
180 horse-power engine. 

Then hesays: ‘‘In many cases it will be practicable upon 
the same principle to form a tube so as to leave a continual 
communication between the inside and the outside of it, 
without suffering any part of the impelling air to escape, 
and by this means to impel a carriage along upon an iron 




























road in the open air with equal velocity, and in a great 
degree possessing the same advantages as in passing with- 
inside of the tube, with the additional satisfaction to 
passengers of being unconfined and in view of the country.” 

Then he proposed to employ a 12-in- tube. 

It appears from a subsequent pamphlet that the mode 
by which he intended to make communication between 
the tube and the exterior was by a water seal (seo 
Fig. 2); but apparently he had discovered that the air 
pressure of 3 lb. 6 oz. per square inch—that which he had 
assigned to a 12-in. tube—would be rather difficult to 
retain by a water seal, and he then proposed to use a 
24 in. tube. 

In this later pamphlet (1827) he suggested a rectangular 
iron tube, with a wrought iron or copper ‘“‘semi-top,” as 
he called it, riveted to the flange and lifted by the pro- 
jection of a wheel attached to the piston, and thus admit- 
ting of the protrusion of an arm to connect the piston 
inside the tube with the external carriage. There is not 
— description of how the valve was to be closed and 
sealed. 

The writer has come across the name of Lewis as 
having done something with atmospheric transmission 
of energy in 1817, but he has not been able to trace the 
particulars of that which Lewis did. 

In 1824, however, John Vallance took out his patent, 
No. 4905, so very well known to all who have interested 
themselves in this subject of transmission of energy by 
the pressure of the atmosphere. 

Except that Vallance proposed to move his train by the 
rarefaction of the air, his scheme was a mere repetition of 
that of Medhurst a mentioned. 

But the man who really developed this mode of trans- 
mission of a was John Hague, to whom the writer 
was apprenticed. 

Hague took out a patent, No. 5546, 1827, Figs. 3 
and 4, wherein he proposed to have a proper number of 
exhausting pumps, working continuously and maintain- 
ing continuously a partial vacuum, a pipe was laid from 
the pumps to the place where the power was needed to 
be used, and he placed there an engine of the character of 
a steam engine, which engine was put to work by the 
pressure of the atmosphere upon the piston of the engine, 
on the other side of which piston there was the partially 
vacuous condition. 

This system was very extensively followed. rn 

In the year 1836, Hague took out a second patent, No. 
7088, Fig. 5, for raising water by the use of a partially 
vacuous condition. His plan was to have a_succes- 
sion of shallow cast-iron reservoir boxes placed, either in 
a shaft or on an incline, at vertical heights of about 20 ft. 
apart, and to connect these boxes by rising water mains, 
and also to connect them to an exhaust main. Say, for 
example, six boxes _were to be used on the incline shown, 
and imagine that Box 1, at the top, was delivering its 
water into a tank at the foot of the shaft 3 then Box 3, at 
the same time, would be delivering its water into Box 2; 
Box 5 would be delivering its water into Box 4; and 
Box 6 would be drawing its water from the sump. As 
soon as 1, 3, and 5 were empty and 6, 4, and 2 were full, 
the connections of 2, 4, and 6 with the exhaust main were 
automatically closed, and connections were made for 
these boxes with the atmosphere; while, at the same 
time, and automatically, connections were made between 
Boxes 1, 3, and 5 with the exhaust main. These boxes at 
once began to fill from their immediately lower Boxes 2, 
and 6 by reason of the water being forced up into 





_* Paper read before the Institution of Mechanical En- 


them by the air pressure. The merit of this invention 
was, that the boxes could be placed on an incline equally 





























































Aue. 25, 1899.] 


ENGINEERING. 


247 











well as in a vertical shaft, and that they could be worked 
Sed A heavy vation d 

as in the case of pumps. e defect was that, 
—_ pry a must be such as to raise the 
bottom of an emptying box to the 
x, the mean effective lift was only 
centre of the two boxes; 
thus there was a large amount of extra lifting, which 
Moreover, in practice (for these 
yxes were put to work), they failed to synchronise, and 


by a quiescent exhaust main ins 
while the vacuous 
water pe 3 ive 
very top of a nlling 
the diatemes apart from centre to 


so no good result. 


in this way the ‘‘ pitch” in working was not kept u 
Fig. 6 4 
i d between the boxes and the atmosphere. 

i a box filled, its float A rose, and striking the stop B, 


ised the rod, and by means of the rack C, turning the 
pa it the disc E, raised the logger- 
ead lever F, by means of the pin G, bearing against the 


— D, and wit 
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ows the method that was adopted to a the 
automatic reversals between the boxes and the vacuum 


Fig.2. HEONURST 





patent, No. 4048, for purifying sugar by means of partial 
exhaustion. The ers of this paper are not to 
confound this with Howard’s vacuum pan, which was a 
contrivance for boiling off, by the aid of steam heat, the 
needed amount of water from the sugar solution, but 
doing it a low temperature by reason of the se oe § 
vacuous condition in which the ebullition was effected. 
Hague employed no heat in his process at all. 

eu @ cast-iron pan, such as A, Fig. 7, having a 
small internal flange B, about half-way up, which flange, 
with the aid of a wooden framework C. supported a frame 
D, which carried a perforated copper surface surmounted 
by a hair cloth. On this cloth the coarse sugar E was 
filled in, extending quite up to the sides of the pan, and 
3 in. or more deep, care being taken to lay it uniformly, 
and so as to leave no particular air channels; and then, 
on opening connection with the vacuum main F, a ti- 
ally vacuous condition was produced below the hair cloth, 













was ‘‘chucked” in the lathe upon its centres. Then an 
implement a, somewhat like a connecting-rod, was pub 
round the throw of which the pin was to be turned. This 
connecting-rod, so far from — ed with a brass, 
was furnished with a cutter 6. e prolonged tail of the 
connecting-rod slid backwards and fo on a boiler- 
plate c laid on the floor. The cutter b was screwed up as 
needed, with the result that practically round crankpins 
were obtained without the necessity of ‘‘rechucking ” the 
shaft upon each one of the crankpins. This mode of 
turning was called by the men “fox chasing.” 

There were foot valves in the bottoms of the pumps, 
and corresponding valves in the buckets, but no h 
valves, the pumps being open-topped. These engines, as 
has been said, were very simple; they could be worked 
by the most ignorant “‘black” on a sugar estate, and, 
except on the score of fuel economy, they did their work 
very well. : 
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edge cf the notch in the disc E, until it assumed, just be- 
fore the box was full, the vertical position. ‘The last 
filling of the box took place very sharply in consequence 
of the rise of the float into the tabular top on the box 
which top the float nearly fitted, and thus the loggerhead 
F was thrown past the centre, and then its pin G ran 
away from the side of the notch which had been drivin 

it, and the loggerhead fell, and in falling, the other en 

of the pin G struck the notch-plate H, on the plug of a 
cock I, a blow, and saeisty reversed it, cutting off the 
connection with the exhaust main K, and making con- 
nection with the atmosphere. As the box emptied into 
the one above it, the reverse operation took place, so that 
when the box was empty tne connection with the atmo- 
— was shut off, and that with the exhaust main was 

-made. 

A previous use that Hague had made of a partially 
vacuous condition was one that can hardly be called, in 
the usual sense of the term, “transmission of energy,” 
its insertion here may, 
year 1816 he took out a 


but it was very ingenious, and 
perhaps, be permitted. In the 





and the pressure of the air drove the gs om matter, 
which had been adhering to the crystals, through into the 
lower of the pan. This operation was facilitated by 
sprinkling the sugar either with water or with a white 
sugar solution, When the crystals had been cleaned, the 
communication with the exhaust main was shut off ; air 
was admitted, and the molasses which had collected in 
the bottom of the pan was drawn off by the cock G. 
Large numbers of these exhausting apparatus and pans 
were made. The ordinary form of the engine and pumps 
used for these apparatus was that shown in Figs. 3 
and 4. A high-pressure oscillating cylinder A, making 
its inlet and exhaust by means of a cone B on the cylin- 
der working ina shell C. Do not imagine that the writer 
puts this forward as an economical engine; as he most 
certainly does not, but he adduces as a simpleone. The 
engine worked a three-throw crankshaft D made in cast 
iron. The strokes given by this crankshaft were not 


the mode of t the pins of the throws was sim 
but not aa” ta ines theow shaft (see Fig. 8 





uniform within 3 in., or it might be within } in., for | th 

















When the partial exhaustion was employed—neither 
for purifying sugar, nor for the direct raising of water— 
but for driving a motor, that. motor was a repetition of 
the oscillating steam engine, of which there are engrav- 
ings in Figs. 9 to11. There was, in the very early days 
of distribution of energy, a large field open for this parti- 
cular mode. Hague made a very pretty model of an ordi- 
nary wharf crane, and showed it working and raising 
weights, while the exhaust pump was in another room, 
the connection being made by a pipe. 

Figs. 9 and 10 are taken from the crane drawing at~ 
tached to the specification of Hague’s patent, No. B46, 
1827. Fig. 9 shows a section of the oscillating cylinder 
A, with its cone B, working in the shell C, having h 
it the reversing cock D. The great length of the crank- 
pin E was to admit the usual endway motion of the shaft 
to vary the speeds of the gear. Fig. 10 is a transverse 
section. Fig. 11 is a sectional . Fig. 12 is a section 
h the cone B, shell C, and reversing cock D. 
Fig. is an external elevation of these parts. The 
model and the explanation of how the crane would thus 
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be worked from a central steam engine impressed the 
directors of the St. Katharine’s Docks very much, and 
they were quite disposed to accede to Hague’s proposi- 
tion to do the work of these docks by means of the pneu- 
matic cranes, instead of by the treadwheels, then in use 
at the adjoining London Docks. But Hague, whose in- 
genuity was undoubted, never kept his promise as 
regards time, and the result was that this chance of work- 
ing the cranes of a dock from a central steam engine, 
driving exhausting pumps was lost to him. ; 

Such cranes were put to work later on at Whitstable, 
and continued to be employed there for very many years ; 
indeed until 1886. \ 

A few similar cranes were erected at London Bridge 
Station. ‘ 

At one time (date forgotten) the Admiralty were pre- 
pared to make an experiment in driving the various 
machine tools at Woolwich Dockyard by means of partial 
exhaust engines applied to each tool, thus dispensing 
with line shafting. 

The writer refers to Fig. 14, which is taken from the 
original sketch, which he produces, made by him for 
the guidance of the draughtsman, in preparing the 
drawing for certain of these dockyard engines. : 

In this same patent of 1827, Hague showed the parti- 
ally vacuous condition applied to a tilt hammer, Fig. 15. 
The writer, when an apprentice, saw a small tilt of this 
kind, intended for planishing the bottoms of frying pans 
and such like matters, put to work, with the result that 
the hammer disappeared. The reciprocations were many 
hundreds a minute, and thus the outline of the hammer 
was entirely lost, and nothing but a mere “ blur” re- 
sulted. is 

Hague applied this mode of transmitting energy to 
driving the machinery of powder mills, so as to remove 
the danger of steam engine fire to any distance needed 
for safety. He also applied it to work the individual 
cutting-out presses and coining presses of a mint which 
he constructed for Rio Janeiro. 

When working the motors by the pressure of the air 
seeking entrance into the partially vacuous cylinder, it 
was found that long before the freezing point was reached 
in the ordinary atmosphere, icicles would form about the 
nozzles of these motors. This was a source of considerable 
astonishment, It was also found that in the top of the 
air pumps already mentioned, the air came out of the 
piston valves very sensibly warned. In those days, 
this warming was attributed to friction; but, owing to 
the pumps being open-topped, there was so great a circu- 
lation of atmospheric air that the temperature never rose 
to an inconvenient point. When, however, air pumps 
were applied to the beams of steam engines, and were 
made double-acting, then the increase of temperature 
made itself inconveniently felt, and the writer devised a 
means of reducing this by introducing a small injection 
of cold water at the ends of a double-acting air pump. 

It did not occur to anyone to take indicator diagrams 
from the pumps, either with or without the injection ; 
but it was found that, with the injection, the steam engine 
driving the pump would make about 10 per cent. more 
revolutions when the injection was on than when it was 
shut off, the vacuum being equal. 


(To be continued.) 


THE DIFFUSION OF ELEMENTS IN IRON.* 


By Joun OLIVER ARNOLD and ANDREW 
M‘Witiiam, A.R.S.M, 
HISTORICAL, 

Many years ago it was shown by Sir Lowthian Bell 
and Sir Frederick Abel that if steel and wrought iron 
were placed in close contact and heated, the iron gained 
and the steel lost carbon. In the Journal of the Iron and 
Steel Institute, 1897, I., page 166 et seg., Mr. G. P. Roys- 
ton showed that the weight lost by hard steel was prac- 
tically identical with the weight of carbon passing from 
such steel when heated in vacuo between a 

lates. Mr. Royston, supported by Mr. M*‘Millan, 
nence adopted M. Osmond’s theory that the carbon in steel 
at a full red heat is in its elementary state in simple solu- 
tion. It is difficult to understand why it should have been 
assumed that carbon must exist in an elementary state, and 
not as a carbide, beforeit is ee of diffusion through hot 
iron, or that the existence of the phenomenon of interpene- 
tration should have beenignored. The gratuitous nature of 
the above assumption led Professor Campbell, of Michi- 
an, U.S.A., to make a series of experiments on the dif- 
usion of sulphur through hot iron, which were published 
in the Journal of the Iron and Steel Institute, 1897, II., 
80, et seq.+ His results were not concordant, but some 

of his data,-and the conclusion he deduced therefrom, 





were of such a startling and improbable nature that his | Nickel 


work was hardly deemed worthy of serious discussion by 
theoretical metallurgists. Professor Campbell stated that 
ure sulphide of iron would not diffuse through hot iron, 
ut that oxysulphide of iron diffused through iron un- 
changed without contaminating she latter metal, and, 
therefore, pointed out that the fact of a triple compound 
thus eapedty ae rived of all its cogency the 
claim that because carbon diffused it must necessarily do 
so in a state of elementary solution. Through the courtes 
of Professor Campbell, per favour of Mr. R. A. Had. 
field, the authors have received a complete series of 
samples admirably illustrating each stage of Professor 
Campbell’s work. To these the authors will refer in 
detail later, when it will be shown that although Pro- 
fessor Campbell seems in error on one important point, 
namely, with reference to the alleged non-diffusive power 





*Paper read before the Iron and Steel Institute, 
London Meeting. 


of pure sulphide of iron, nevertheless the authors will 
have the utmost pleasure in directly confirming the accu- 
racy of Professor Campbell’s general conclusion, and here 
congratulate him upon an important discovery in metal- 
lurgical physics, so remarkable and unexpected as to have 
been received with general incredulity. One of the most 
striking metallurgical announcements of recent years was 
made to the Royal Society by Sir William Roberts- 
Austen, when delivering the Bakerian ture on Feb- 
r 20, 1896. He showed that on fusing gold plates to 
the of bars of lead, that the gold-lead alloy inter- 
penetrated the lead bars when the latter were merely 
maintained: for some time at a temperature of 250 deg. 
Cent., a point well below the melting point of lead. He 
pe pe that at the end of a month molecules of the gold- 
ead alloy had actually travelled up to the top of the lead 
bars, a distance of no less than 2 in. It has been shown 
by one of usand Mr. J. Jefferson (ENGINEERING, February 
7, 1896) that the gold-lead alloy in the cold metal 
appears to decompose during cooling into strix, probably 
consisting of alternating plates of lead and gold. Sir W. 

berts-Austen’s results suggested to the authors the 
probability of similar molecular migrations taking place, 
with the compounds of the elements existing in that com- 
plex metal called steel. A full knowledge of the nature 
of such migrations is obviously of great practical import- 
ance in connection with the phenomena of segregation in 
steel ingots. 


EXPERIMENTAL METHODS ADOPTED. 


The accurate quantitative chemical and micrographic 
measurements of molecular migrations taking place within 
a mass of steel is naturally a matter of some difficulty. It 
is obviously necessary to conduct experiments involving 
the maintenance of steel at a full red heat for many hours 
im vacuo, so as to avoid oxidation effects. It is also 
necessary to be able to accurately measure and control 
the temperatures at which such experiments are car- 
ried out. Finally, the authors devised the following 
simple but efficient plan : 

A cylinder of nearly pure iron, 3 in. long and 0.7 in. 
in diameter, was bored through dead true with a hole 
0.35 in. in diameter. Bars of iron, containing usually 
about 1.5 per cent. of the elements, the diffusive power of 
which was about to be determined, were turned dead true 
to the exact diameter of the hole in the jacket. The 
latter was heated to about 150 deg. Cent. to expand the 
hole a little, and the core was driven home, so that on 
cooling the bright surfaces of the jacket and core were in 
close contact. A chamber for the insertion of the thermo- 
couple was made in the core, and the compound bar was 
introduced into a porcelain tube and heated in vacuo in 
the furnace figured by one of us in the Proceedings of the 
Institution of Civil Engineers, December 5, 1895. See 
also Fig. 1 of the present paper. After heating in vacuo 
forten hours at a temperature ranging from 950 deg. and 
1050 deg. Cent., the cold piece, which was always quite 
bright, was centred in the lathe, and the jacket turned 
down till a layer of only .'; in. remained on the core. 
This portion was then turned off and analysed to see if 
any of the element contained in the core had passed into 
the jacket. In some instances the two had welded, in 
which case the turning operation was stopped at a dia- 
meter ,,/;, in. beyond the core to avoid any possibility of 
the latter being cut into by the turning tool. In many 
cases, however, it was possible to strip off the last few 
thousandths of an inch, leaving the core bright and 
smooth. The remarkable accuracy with which it has 
n ible to carry out these delicate mechanical 
operations reflects great credit on the skill of Mr. Arthur 
Osborne, test-piece maker to the metallurgical depart- 
ment of the University College, Sheffield. The general 
analytical results obtained on testing the diffusive power 
of eleven of the elements of steel by this method are 
shown in Table I., which at 1000 deg. Cent. divides the 
elements into two groups: (1) Migratory elements; (2) 
Fixed elements. 


TABLE I.—General Table of Diffusion Results, 


Test-pieces maintained at 1000 deg. Cent. (+ 50 deg.) in vacuo 
for ten hours. Jackets all 99.88 per cent. Fe. Cores nearly pure 
iron + tabulated percentages of the diffusing elements.* 











Percentage 
a oo . in J; _ of | Percent- 
er- ‘ercen acket adjacent! age Dif- 

Elements. lcentage in| age in tothe Core | fused in 

| Jacket. | Core. after | 10 Hours. 
| Experiment. 

Migratory. | 
Carbon... ..| 0.05 | 178 0.55 | 0.50 
Sulphbur.. .| 002 | 1.97 0.12 0.10 
Phosphorus ..| 0.015 1.36 0.11 0.095 

ckel .. .| 0.00 1.51 0.11 0.11 

Fixed. } 
Manganese ..-| 0.05 1.29 0.04 none 
Silicon .. 0.027 1.94 0.028 3 
Chromium 0.00 1.10 0.00 ‘ 
Aluminium 0.02 1.85 0.02 ss 
Tungsten 0.00 141 | 0.00 4 
Arsenic...  ..| 0.02 1.57 0.012 ss 
Copper... ..| trace 1.81 | trace * 





*The complete analyses of these bars were published in the 

Journal of the Iron and Steel Institute, Part I., 1894, page 115. 

Microsections cut right through the compound bars 

were also polished, etched, and examined. The results, 

— are detailed below, practically confirm the chemical 
ata. 


REsULTS OF MickoGRAPHIC ANALYSIS OF DIFFUSION 
Bars IN GENERAL TABLE. 


Carbon.—The centre of the core consists of pearlite 


the core to very slightly supersaturated steel. The inside 
of the jacket is about half saturated, the proportion of 
pearlite gradually diminishing towards the outside, until 
at the extreme edge it is almost the same as in the 
original iron. 

Sulphur.—The comparatively broad meshes of sulphide 
of iron in the core cross the junction, and in the iron 
appear at very fine veins, which become finer and finer 
until they die away. 

Phosphorus.—Etching with dilute nitric acid shows 
clearly the coarse crystallisation of the core, and the sur- 
face has a distinct yellow colour which can be followed 
for about rioin. beyond the junction, where it stops 
abruptly, being replaced from there to the outer edge of 
the jacket by the characteristic appearance of the pure 
iron. (See Fig. 2.) 

Nickel.—In this section are seen two bands, one on 
each side of the junction, each about 150 in. broad, and 
differing in colour from both the core and the jacket. 

Manganese.—Two rings about ro in. broad, one on 
each side of the junction line, appear on etching. 

Silicon.—The etching in this case does not bring out 
distinctly the whole of the border line, and although a 
ring of about rss in. thick is developed beyond the edge, 
it seems more of the nature of a weld than an indication 
of any true diffusion. 

Chromiwm.—The junction shows very clearly after 
etching, and there is no sign of diffusion. The carbide 
oy in the core seems, however, to have retreated 

rom the border, making a fairly regular circular outline 
about ,7,, in. from the junction line. 

Aluminium.—No sign of movement shown on etching, 
the junction line sharply separating the appearances of 
the two surfaces. Very slight and short veins appeared 
in places round the outside of the core, but they would 
certainly be beyond the reach of analysis. 

Tungsten.—No sign of any movement can be seen in 

this section, the junction line being the dividing line 
between the different appearances of the two etched sur- 
faces, with only a slight iridescence in its immediate 
neighbourhood. 
_ Arsenic.—On etching with dilute nitric acid, a slight 
iridescence similar to the aga, See nay ray produced all 
over the core extends over the border line for a distance 
averaging only ,,/;; in. in width. 

Copper.—The distinctive appearance of the etched 
copper steel core stops abruptly at the junction line. 

n view of the facts that the diffusion of nickel was a 
result hardly to be expected, and that the diffusion of 
phosphorus was, as will presently be shown, of great 
theoretical importance, the authors thought it necessary 
to make further experiments with these elements. A 
second phosphorus test-piece was therefore built up and 
heated in vacuo at 100 deg. Cent. It was found that 
0.065 per cent. of phosphorus had diffused in six hours 
as compared with 0.095 per cent. in ten hours. The first 
test was thus confirmed, and it will be noted that the 
above results show within 0.008 per cent. that the diffu- 
sions were directly proportional to the times for which 
the pieces were maintained at 1000 deg. Cent. 

ith reference to the nickel, another test-piece was 
built up from a core of melted cube nickel and the usual 
iron jacket. After ten hours in vacuo about 1150 deg. 
Cent., the microsection showed no indications of diffusion 
or interpenetration. In this test no chemical data could 
be obtained, as it was found that the nickel core had 
bulged in driving into the cylinder, and had here and 
there assumed an elliptical shape, hence reliable turnings 
near the core could not be taken. Another test. piece 
was therefore prepared, using a core of nearly pure iron 
alloyed with 12.8 per cent. nickel. After ten hours at 
1150 deg. Cent. the piece was turned for analysis as usual. 
From this bar decisive evidence was obtained that the 
nickel really had diffused, as it was found possible to 
strip off a goes of the jacket adjacent to the core, 
yo in. thick, leaving the nickel alloy bright and smooth. 
Fhis strip of jacket was found to contain no less than 
0.46 per cent. of nickel. 
Fig. 3 shows the junction of the 12.8 per cent. nickel 
core with the iron jacket. The former shows a well- 
marked narrow altered band, and a broader but less 
marked zone is visible round the inside of the jacket. 
Owing to certain segregation ap nces, the authors, 
under reserve, incline to the opinion that the nickel has 
diffused, not in the elementary state, but as sulphide ; a 
view strengthened by the fact that the nickel alloy was 
subsequently and unexpectedly found to contain a rather 
unusually high percan of sulphur. ws 
The data just detailed enable the authors to decisively 
answer the question : 


Can AN Exement Dirrusk TarovcH a Hor Ikon 
Marrix 1N THE Form or A Derinite Iron Con- 
POUND? 

An accurate answer to the above question is of great 
importance in connection with the fundamental physics 
of steel. The authors have shown that four elements are 
capable of diffusing through solid hot iron. The manner 
in which nickel diffuses is doubtful, and this element 
may therefore for the present be dismissed from the dis- 
cussion. There remain carbon, sulphur, and phosphorus. 
Carbon steels on heating present at about 700 deg. Cent. 
a decisive —— of heat, which Osmond holds to be 
a dissociation of normal carbide of iron (FesC) into free 
iron and free carbon, and that the latter then becomes 
capable of diffusing in simple solution through the iron. 
Iron containing about 1 per cent. of sulphur presents on 
heating a decisive absorption of heat at 950 deg. Cent. 
(see Fig. 4). This point may, with some show of reason, 
be claimed by those holding the theory of simple elemen- 
tary solution to be a dissociation of FeS into iron and 
free sulphur, the latter then diffusing as such ; hence 








t See Enerneerine, September 10, 1897. 


with large cementite meshes, dying away on the edge of 





there remains only the phosphorus diffusion, and here 1 
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reached solid ground. It is well known that the phos- | 
phorus in pure cold iron exists as a definite. phosphide. 
On heating such material up to 1050 deg. Cent., only one 


critical thermal point is observed, namely, Ar2 at about | mathematical formule 
725 deg. Cent. (see Fig. 4); therefore, the phosphorus | accuracy, but only by 


CARBIDE? 


The above problem cannot be solved by 


Dogs Carson DIFFUSE IN THE FREE STATE OR AS A 


| iron jackets, but (1) with an unsaturated core C 0.38 per 
| cent.; (2) with a saturated core C 0.89 per cent. : (3) with 
multitudinous | a supersaturated core C 1.78 per cent. After exposure to 
based on deductions of dubious |a temperature of about 1000 deg. Cent. in vacuo for ten 
the results of numerous and direct | hours, the three compound test-bars were sampled by 


must exist in the iron as phosphide, not only in the cold, | experiments, such as the authors now place before the turnings from eight concentric rings, four in the jacket 
|and four in the core. 


but also at a full red heat. 





But phosphorus has been ex- | Institute. 
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CHRONOGRAPHIC HEATING CURVES OF VARIOUS 


CORES & JACKETS USED IN 


DIFFUSION EXPERIMENTS. 


Fic. 3, 
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perimentally proved beyond all doubt to be capable of | 
diffusing, therefore, it must diffuse as phosphide ; there- | 
fore a definite compound can diffuse. But although | 
phosphorus diffuses as a phosphide, it does not neces- 
sarily follow that carbon diffuses as a carbide, and it is 
therefore incumbent on the authors to answer, if possible, | 
the vital question : : 








DrTAILs o¥ EXPERIMENTS ON THE DIFFUSION OF CARBON. 


In order to comprehend the significance of the follow- 
ing data, it is necessary first of all to study the chrono- 
graphic heating curves of the various cores and jackets 
employed. These are plutted in Fig. 4. For preliminary 
| trials three test-pieces were built up, all with nearly pure 











The results are shown in Fig. 5, 
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and are graphically plotted in Fig. 6. The micro- 
graphic analyses of the compound sections gave the 
following results : 

1.78 per Cent. Carbon Steel in Pure Iron.—The centre 
of the core consists of pearlite with large cementite 
meshes, dying away on the edge of the core to very 
slightly supersaturated steel. The inside of the jacket 
is a little more than half saturated, dying away gradually 
till at the outer edge it shows almost the same pattern as 
the original iron. 

0.89 per Cent. Carbon Steel in Pure Iron.—The centre 
of the core contains i with ferrite meshes, evenly 
graded to the outside of the core, which consists of 

lite with a much greater proportion of ferrite. The 
inside of the jacket appears rather less than one-third 
saturated, dying away gradually towards the outside edge 
of the jacket to normal iron. 

0.38 Per Cent. Carbon Steel in Pure Iron.—The centre 
of the core is about half saturated, the edge of the core 
about one-third. The inner circumference of the jacket 
appears about one-fifth saturated, dying away on the outer 
circumference to normal iron. 

The only conclusion definitely warranted by the fore- 
going data is that the higher the carbon in the core the 
more rapid the diffusion into the jacket, but the rate of 
diffusion seems to have no simple mathematical relation 
tothe carbon percentage. The losses in the cores and 
a in the jackets in the two high carbon tests balance 
airly well, but the flow from the mild.core seems less than 
the gain of the jacket, a fact doubtless due to small errors 
of analysis, and to the sampling being insufficiently deli- 
cate to give the true mean carbon in the concentric rings 
analysed. The foregoing es experiments with 
a constant temperature and varying carbons thus elicited 
little of importance with reference to the specific point at 
issue. It was, therefore, decided to make a series of ex- 
periments in which — and temperatures should vary. 
‘The results obtained are very striking, and seem to aa 
tive the accuracy of the simple solution theory, and 
to er that at any rate normal carbide Fe;C is capable 
of diffusing as an unaltered compound, The data obtained 
are set forth in Table IT., page 250. 

It will be noted, on reference to the curves in Fig. 4, 
that all thermal changes in the 1.78 per cent. carbon cores 
used throughout are complete at 700 deg. Cent., there- 
fore all variations in diffusion are dependent on thermal 
influences affecting the molecules of the nearly pure iron 
jacket. The Table clearly shows that the free path neces- 
sary for the diffusion or interpenetration of foreign mole- 
cules is opened among the molecules of the iron imme- 
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diately after the Ar 2 change point, a point coinci- 
dent with the evolution of gas from the metal in vacuo. 
The identity of Ar 2 with the diffusion of carbon into 
structurally free iron is further demonstrated by the test 
in which a jacket of steel, C 0.59 per cent., or two-thirds 
saturated wasemployed. Here it will be seen that con- 
siderable diffusion has taken place at 750 deg. Cent, be- 
cause (see Fig. 4) the Ar 2 change in this jacket was 
complete at 720 deg. Cent. The results registered 
on employing a saturated jacket C 0.89 per cent. 


TaBLe II.—Table of Carbon Diffusion Results. 























in | 
| ia pany ———- +g | Pemvint 
. . ours | ture Main- | ageo 
Carbon Carbon | Heated | tained 1, In. of Carbon 
in S.A | ae Jacket Ad- 
Jacket. | Core in |_within a |jacent to the Diffused 
ee * | Vacuo. |Few Degrees C { | in Six 
of | vore alter |- tours. 
|Experiment. 
percent per cent deg. Cent. | | 
0.05 17 6 636 0.05 | None 
0.05 1.78 6 739 «38©| = 0.05 < 
0.05 178 | 6 | 785 | 0.16 O11 
0.05 178 | 6 | §55 | 0.45 0.40 
0.59 se; ..6 7 750 076 0.17 
0.57 1.78 | 6 | 850 0.87 0.28 
0.89 1.78 | 6 740 0.87 None 
0.89 1.78 6 850 0.87 = 
0.89 1. 6 960 1,20 0.31 


78 | 
— | es - - u _ — 
The Fe,C of the supersatu- 
into the Fe,C of the 
rature of at least 900 

In other words, the 





are most remarkable. 
rated core will not diffuse 

saturated jacket till a tem 

deg. Cent. has been reached. 
opening of a molecular free path under the influence of 
temperature takes place in Fe, C, 150 deg. Cent. later 
than in pure iron. The diffusive wer of carbon, 
assuming unlimited time and excess B patos neg is repre- 
sented with substantial accuracy in Fig. 7. The gap of 
about 150 deg. Cent. in the diffusion line is, so far as the 
authors’ knowledge goes, absolutely incomparable with 
any known data of the physics of saline solutions, and 
seems rather to point distinctly to the diffusion of two 
definite carbides of iron. The photo-micrograph shown 
in Fig. 8 proves that not only did the cementite in the 
1,78 per cent. carbon core fail to diffuse into the Fe.,C 
jacket at 850 deg. Cent., but also that it seems to have 
segregated slightly towards the centre of the core, leaving 
a saturated band inside the junction identical with the 
structure of the jacket outside. (The section figured is 
unetched, and the dots and splashes in the saturated areas 
are due to spaces formerly cecupied by minute globules of 





sulphide of iron or to scoring effects produced by the 
detachment of such globules during polishing.) The 
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1.78 per Cent. Carbon Steel in Pure Iron at 636 Deg. 
Cent.—The core shows pearlite and granules of cementite; 
the jacket, crystals of iron, the junction line being very 
marked, with no alteration rings of any kind. 

1.78 per Cent. Carbon Steel in Pure Iron at 739 Deg. 
Cent.—Shows the same appearances as the above. 

1.78 per Cent. Carbon Steel in Pure Iron at: 785 Deg. 
Pe ck this section there is a ring of about 1:40 in. on 
the outside of the core of saturated steel without cemen- 
tite ; and the iron of the inner portion of the jacket occurs 


in smaller crystals for a few thousardths of an inch farther | 





at 750 Deg. Cent.—The description of this could only be 
iven from memory, as the microsection has been mislaid, 
But it confirmed the chemical analysis. 

1.78 per Cent. Carton Steel in 0.59 per Cent. Carton 
Steel at 850 Deg. Cent.—The centre of the core presents 
the usual appearances, but on each side of the junction 
line is a band of saturated steel about ,}4, in. broad, 
tapering off in the jacket to almost the original appear- 
ance of the 0.59 per cent. carbon material. 

1.78 per Cent. Carbon Steel in Saturated Stcel (0 89 per 
Cent. C.) at 740 Deg. Cent.—The distinctive characters of 
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micrograph figured in Fig. 9 shows the junction of the | out, resuming its normal form, but the increased carbon, | each of these steels ends abruptly at the junction line, 


1.78 per cent. core and the 0.89 per cent. jacket heated at 
960 deg. Cent. It will be seen that the junction line is 
largely outlined in cementite from the core, and that the | 
pearlite of the jacket has also been invaded by a mole- | 
cular army of Fe;(, the scattered units of which have, as 
usual, segregated into meshes on cooling. The vastly 
different configuration of the cementite in steels respec- 


detailed micrographic analyses of the series embodied in | iron. 
Table I. are as follow: 


clearly proved by chemical analyses, was not satisfactoril 
| identified micrographically. 


Cent.—The centre of the core consists of 
| su 
f 


tively heated to 850 deg. Cent. and 960 deg. Cent. is | h 
demonstrated in these sections with great clearness. The | the 


1.78 per Cent. Carbon Steel in Pure Iron at 855. Deg. 


outside to almost the proportion seen in the original 





y) showing no altered ring of any kind. 


1.78 per Cent. Carbon Steel in Saturated Steel at 850 


Deg. Cent (see Fig. 8).—In this case a curious phenomenon 
‘ pearlite with | is clearly seen either on the section as taken from the 
granules of cementite, but on the outside of the core is a | polishing block or after etching. The jacket shows over 
| ring about rcs mm. in width of saturated to very slightly | its entire surface the usual appearances characteristic of 
saturated steel. The inside of the jacket is about | saturated steel, and the centre of the core pearlite with 
saturated, the pearlite gradually diminishing towards granules of cementite, but on the outside of the core 
appears a ring of saturated steel about ,,.5 in. broad 
. showing that at this temperature none of the carbon 
1.78 per Cent, Carbon Steel in 0.59 per Cent. Carbon Steel has moved outwards into the jacket. hut that the cemen- 
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tite had begun to segregate towards the centre of the 
core. It would thus seem that at this temperature the 
movement among ‘the particles of cementite due to the 
high temperature had not yet overcome the attraction of 
the like molecules of cementite. 

1.78 per Cent. Carbon Steel in Saturated Steel at 960 Deg. 
Cent. (see Fig. 8).—The core consists of pearlite with 
meshes and needles of cementite. The inner portion of 
the jacket is composed of pearlite, with finer meshes of 
cementite dying away outwards to ordinary saturated 


steel, 
(To be continued.) 








STANDARDS FOR CAST IRON, 


American Foundrymen’s Association’s Standardising 
Bureau. Committee’s Progress Report.* 


Ar the last convention, Cincinnati, June, 1898, a com- 
mittee was appointed for the purpose of establishing a 
central agency for the distribution of standardised drill- 
ings. This committee found its origin through the 
interest of the Pittsburg Foundrymen’s Association in a 
paper read before that body April 25, 1898, and published 
in the American Foundrymen’s Association Journal of 
May, 1898, showing the need of greater uniformity in 
analyses, and suggesting, in outline, plans for originating 
a central standardising agency. It wasa reform of which 
but few realised the importance and the obstacles to be 
overcome before the same could be established. Before 
proceeding to outline the committee’s progress in this 
work, it will be well to describe what standardised drill- 
ings are, and for what they are used, also to illustrate the 
methods pursued to accomplish the object sought. 

In brief, standardised drillings are especially prepared 
and carefully analysed samples of iron, by which the 
chemist can test the accuracy of his work. : 

Almost every trade possesses some means by which its 
artisans can tell whether their labours have been pro- 
ductive in obtaining the perfection desired. The appear- 
ance of the finished casting indicates to the furnaceman 
or founder the results obtained from hisiron. A trial of 
a machine or engine shows the machinist or engineer the 
perfection he has attained, but the completion of an 
analysis by a chemist presents no tangible evidence of 
the accuracy of his results. The only way a chemist can 
know the correctness of his results, or give others assur- 
ance that his work is right is by having them checked, or 
by analysing drillings that have been determined by 
competing chemists, to find whether results agree. The 
latter process is, in a sense, a method of checking similar 
to the use of standard weights to test the accuracy of 
scales. No laboratory is complete without its standards 
any more than a furnace or foundry would be without 
standard weights for occasional tests of scales. = 

The necessity for a laboratory having something in the 
way of standardised drillings has led many heretofore to 
make theirown. This has generally been done after the 
following plan: The chemist, having decided upon the 
grade of iron thought best for the work, sought out a 
piece of clean pig metal of such grade, and drilled it until 
he had obtained from 8 lb. to 12 lb. of drillings. These 
would be well mixed, and in some cases ground in a 
mortar, to make them sufficiently fine to pass through 
a 10, 20, or 40-mesh sieve. This done, he would put 
up packages of a few ounces each and mail them to 
other chemists, with a request that they analyse them for 
metalloids for which he wished to obtain standards. 
When the different results had been reported, he would 
accept the average as his standard for the drillings in his 
possession, and which were generally preserved by tightly 
sealing in a bottle, labelled with the analysis, and kept on 
hand for use at any time. 

These standardised drillings, being accepted as con- 
taining certain percentages of carbon, silicon, sulphur, 
manganese, or phosphorus, could be re-analysed at any 
time to check the chemist’s own or others’ work. An 
observing person, having an opportunity to visit labor- 
atories, could often find the chemist using these standards 
to check chemical, or some short-cut method which he or 
some other chemist had devised. Then again, they might 
be used as checks when the correctness of results had been 
questioned. In re-analysing a standard, should a differ- 
ent result be obtained, the chemist was naturally left to 
conclude that some of his chemicals, methods, or work 
were at fault. 

The process by which the individual chemists obtained 
their own standards was, as a rule, long and tedious. It 
often took from four to six months to get in all the 
results. Then again, as a rule, the results varied so much 
that the average accepted would at times seem more like 
guess-work than anything coming from accurate work 
and methods. The variations in analyses thus obtained 
have often caused great differences in standards in use in 
different circles, and perplex managers of furnaces, steel 
works, foundries, and chemists, rather than help to correct 
evils and prevent losses. 

It was the opportunity of observing the practice of 
blast-furnace chemists in obtaining their standards whic 
led to the idea of one central agency from which all could 
obtain standardised drillings which, had been determined 
by a few of our best-known chemists. 

The first work of our committee was to adopt and per- 
fect plans to achieve the end sought. This was done 
practically upon the lines suggested in the paper read 

efore the Pittsburg Foundrymen’s Association, April, 
1898, and which secured for us the able services of Pro- 
fessor C. H. Benjamin to supervise the work of making 
drillings from cylindrical castings, and that of Professor 
A. W. Smith (both of Case School of Applied Science), 





,,” Presented at the Pittsburg Meeting of the American 
Foundrymen’s Association. 








to carry forward the work of preparing, standardising, 
and packing the samples. We were also fortunate to 
secure and combine the services of Messrs. Booth, Garrett 
and Blair, Andrew S. McCreath, Cremer and Bicknell, 
and Professor A. W. Smith to analyse the drillings, the 
average of which results were accepted as standards, 

The greatest obstacle in the way of establishing and 
maintaining a central standardising agency lay in the 
difficulty of obtaining a sufficient amount of uniform 
turnings or drillings from one sample of iron, free of sand, 
grit, slag, &c., to permit all laboratories to obtain a pound 
or more of them. As a rule, chemists have found it 
difficult to obtain 25 1b. of clean, uniform, and reliable 
samples. 

A study of this phase of the subject will show that 
the practicability of establishing and maintaining a 
central standardising bureau is eg nd dependent upon 
the ability of the founder to make castings, weigh- 
ing 500 lb. or more, from which cual te obtained a large 
amount of clean, uniform drillings. For this reason a 
well-known writer has aptly said that the establishing and 
maintaining of a central standardising agency is properly 
foundrymen’s work. As the making of these castings in- 
volves principles of founding interesting to many, we 
illustrate the plan used, which is as follows: A mould of 
dry sand for the outer body, and a dried core for the 
inner, are made as seen in the plan and section view of 
Figs. 1 and 3. The construction of the mould explains 
itself. The secret of getting a clean, solid casting, lies 
mainly in the method of gating and pouring it. At A 
is a gate leading down to the bottom of the mould at an 
inlet at D. The round gates B, seen at the top of the 
mould, are placed about 4 in. apart, and are 4 in. in 
diameter. A riser isseen at E. In starting to pour the 
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mould, the molten metal is directed to drop from the 
ladle into the basin at the point marked W, in a way 
that will allow it to flow gently down the gate A, and 
enter the mould at D, to prevent the bottom being cut by 


the top gates. When from 30h. to 50 lb. of metal has en- 
tered the mould, a quick turn of the ladle empties a large 
body of the metal into the pouring basin, quickly filling 
all the gates at B; this then drops the metal down upon 
that which is rising from the stream flowing in at D. 
This action is kept up until the mould is filled and the 
metal runs out at the riser E. After this point is attained, 
the apmene is slackened, and a steady stream maintained 
until from 300 lb. to 500 lb. of metal has flowed through 
the riser E to run down the incline seen at S into the 
scrap hole X. The effect of allowing such a large body of 
metal to flow through the mould by making it enter the 
te at A, is to keep up an agitation after the mould has 

n filled, which in turn will be most beneficial in caus- 
ing the metal in the mould to mix well and counteract 
variations in structure that might otherwise take place. 
The metal dropping from the top gates B, causes a dis- 
integrating action, cutting into a fine dust any dirt that 
might accumulate upon the surface of the rising metal, 
po which, were it not thus chopped up, as it were, into 
fine particles, would gather in large lumps, and be caught 
and held fast in the mould walls, with the result that dirt 
spots, &c., would be found in the mould when the skin 
was removed by a drill, lathe, or planer. Again, the fact 
that the metal drops from the top of the mould besides 
entering at the bottom, causes the top body of the rising 
metal to be as fluid as that at the bottom, which is also 


h | beneficial in causing all scum and dirt to float upward 


with the metal to the top of the mould or ‘‘riser head.” 
Where metal fills a mould all from the bottom, it becomes 
rapidly duller in rising to fill the mould, an evil which 
will be readily seen. 

Fig. 2 shows a section of the casting obtained from the 
miei with the exception of four lugs cast on to assist in 
holding the cylinder or casting in the lathe while it is 
being turned. It is to be remembered that these castings 
had not only to be perfectly clean and sound, but that 
they had to differ in containing certain percentages of 
silicon, sulphur, phosphorus, and manganese. Some 
difficulty was experienced and time lost in securing irons 
that would give the different percentages of metalloids 
desired in the casting. Then again, when these metals 








were obtained, special provision had to be made to melt 
them properly, which was done very satisfactorily by a 
little cupola being fitted up especially for the work. 

It will be well, at this point, to state also that there is 
no difficulty in obtaining castings running into tons which 
might serve for standardising purposes, if cast upon the 
principles herein described. 

Before starting to make these castings, investigations 
were made as to the variations in metalloids most likely 
to be demanded by the trade in general. It was found 
that samples, high, medium, and low in silicon, sulphur, 
manganese, and phosphorous would satisfy most of our 
country’s laboratories as far as iron standards were con- 
cerned. To'obtain this variety of standards called for the 
making of three distinct —e of different grades of 
iron. These were cast at the Thos. D. West Foundry 
Company upon the plan herein described, and proved 
excellent for the work intended. — 

To obtain the turnings or drillings, which had to be 
fine enough to pass a 20-mesh sieve, was no easy matter, 
and rather a costly affair. To get 1 1b. of drillings per 
hour was thought to be good work. 

The plan of securing these turnings or drillings was 
first to take off about 4 in. from the surface of the cast- 
ing. These first turnings were cast aside, as they con- 
tained more or less scale and dirt formed on the surface 
of the casting by the fusing action of the molten metal 
upon the sand forming the face of the mould. - After this 
surface has been turned off, and all débris removed care- 
fully from the lathe, the cylinder is turned until about 
} in, thickness of the inner shell remains. The turnings 
obtained from the kody after the 4 in. thickness is re- 
moved from the surface are the ones taken for standard- 
ising purposes. It should be stated that about 4 in. 
thickness at the bottom and the “riser head” of 2 in. 
at the top are not disturbed, so as not to have the scale 
on the bottom of the casting, or any dirt that would be 
collected at the top end mixed with the turnings obtained 
from the inner body of the roams: 

After the turnings had been thus obtained, they were 

d through a 20 and 40-mesh sieve. This done, the 
rillings were then spread out on a large carbonised cloth 
and thoroughly mixed. The mixing having been per- 
fected, bottles, holding 4 lb., were placed in convenient 
itions and filled with the drillings by haviitg a scoop 
olding sufficient drillings to give each bottle an equal 
portion from every filling of the scoop. In filling the 
scoop drillings are taken from different parts of the 
spread, so that all bottles will contain some of every por- 
tion of the drillings. Repeated analyses of different 
bottles have proved the mixing to be all that could be 
desired. These bottles were packed in paper cases made 
expressly for the work. There are two sizes of cases, one 
holding three bottles, or 1 lb. of drillings, the other 
holding four bottles, or 14 lb. of drillings. To allow all 
present to observe the form and manner of packing these 
drillings and the character of their finish, as being dis- 
tributed to the trade, samples are here for exhibition, 
and the committee will be pleased to have all interested 
examine them closely. 

The standardised samples now ready for distribution 
cover the following determinations : 

Silicon, one each of a low medium and high range of 
cast iron. 

Sulphur, one each of a low medium and high range of 
cast iron. 

Manganese, one each of a low medium and high range 
of cast iron. 

Phosphorus, one each of a low medium and high range 
of cast iron. 

Total carbon, one determination. 

Graphite, one determination. 

Titanium, three determinations. 

In all, 17 determinations made on four (4) samples. 

The samples are designated as A, B, OC, and D. Sample 
A, which has been ground to a 40-mesh sieve, gives 
one total carbon and one graphite. Sample B gives a low 
silicon, a medium sulphur, a low manganese, a phos- 
phorus which is within the Bessemer limit, and a 
titanium. This has been passed through a 20-mesh sieve. 
Sample C gives a medium silicon, high sulphur, medium 
manganese, medium phosphorus, and a titanium. This 
has also passed a 20-mesh sieve. Sample D gives a high 
silicon, low sulphur, high manganese, high phosphorus, 
and a titanium, and has passed through a 40-mesh sieve. 

The standards are sold at the price of 5.00 dols. per lb., 
and in no instance will less than 1 lb. be sold. The 
samples are packed in bottles, holding 4 lb. and deli- 
vered in cases, holding three or four bottles, according to 
the desires of a subscriber. One bottle each of samples 
A, B, C, and D, can be , or a subscriber can have 
three or four bottles of all one pu ve (excepting the 
sample A, which contains the total carbon and graphite, 
and of which only one bottle will go to any one sub- 
scriber) ; or two or three bottles of one sample and one 
of another; in fact, bottles of samples B, C, and D 
can be sent in any proportion desired, as it is the wish 
of the committee to follow the desires of all fa ony as 
far as it is in their power. One pound of the samples 
should furnish enough material for 36 complete analyses, 
or at least 200 separate determinations. The exact 
analyses of the samples A, B, C, and D will be sent sepa- 
rately by mail, so that they may be placed upon bottles or 
kept private, as desired by the subscriber. 

‘The amount asked for these standards, considering their 
cost, is very low, and the drillings such that no chemist 
could manufacture them for himself at many times the 
price. The outlay for popes the four samples was 
somewhat over 450.00 dols. Moreover, the good that 
subscribers can accomplish in assisting to promote greater 
uniformity in the work of laboratories, which have to deal 
with cast iron, is such that no matter to what part of the 
country any portion of the sample may be sent, like 
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reports of analyses can be expected at the hands of care- 
ful chemists, who are only too often compelled to resort 
to short-cut methods in order to keep up with the work of 
their laboratories. , 

Since the committee received its appointment, not an 
hour has been lost in pushing the work forward to its 
present state of advancement. It took until the close of 
1898 to get the samples ready for distribution. Although 
it is but little more than four months since the drillings 
were ready for distribution, we have, up to May 7, 1899, 
placed the Association’s standards in 83 laboratories. 

Before giving the names of the concerns using the 
standardised drillings, the committee wishes here to 
express their sincere thanks to the trade papers, who 
have, from time to time, published reports of progress in 
this work, which has greatly assisted in introducing the 
standards. 

Blast-Furnaces.— Ashland Coal, Iron and Railroad Com- 
pany; Pickands, Mather and Co. ; Monongahela Fur- 
naces; M. A. Hanna and Co.; Sharpsville Furnace 
Company ; Spearman Iron ving AD Mabel Furnace 
Company ; Stewart Iron Company ; Brier Hill Iron and 
Coal Company ; Andrew Brothers Company ; Girard Iron 
Company ; Longdale Iron Company; Everett Furnace 
Company; Warwick Iron Company; Embreville Iron 
Company ; Tennessee Coal, Tron, and Railway Company ; 
Hamilton Blast-Furnace Company; R. Heckscher and 
Sons; Dora Furnace Company; McNair and DeCamp 
Co.; Allegheny Iron Company; North-Western Iron 
Company; Iroquois Iron Company ; Tonawanda Iron 
and Steel Company; Elk Rapids lren Company ; Ohio 
Iron and Steel Company ; Penn Iron and Coal Company ; 
Thomas Iron Company ; New River Mineral Company ; 
Emma Furnace ; Colonial Iron Company. 

Steel and Iron Works.—Illinois Steel cgay # Kit- 
tanning Iron and Steel Company ; Sharon Iron Works ; 
Youngstown Steel Company ; Bethlehem Iron Company ; 
Pennsylvania Steel Company ; Ashland Steel Company ; 
Carnegie Steel Company; Clinton Iron and Steel Com- 
pany ; Sloss Iron and Steel Company ; Atlanta Iron and 
Steel Company ; Watt Iron and Steel Company ; Reading 
Iron Company ; Martin Iron and Steel Company. 

Colleyes.—Harvard College; Wooster Polytechnical 
Institute; Lehigh University ; Columbia University ; 
University of Pennsylvania; University of Michigan ; 
Massachusetts Institute of Technology; Chio State 
University ; Yale University ; Michigan School of Mines ; 
Havemeyer University ; Webster University ; University 
of Minnesota ; Fort Wayne High School Laboratory. 

Private Laboratories.—Home Testing Laboratory ; 
Walter M. Sanders; Enrique Tonseda; Durant Wood- 
man; C. E. Linebarger; R. C. Hindley ; Ludw. Leone 
and Co., Berlin; Edward J. Wheeler; William J. 
McGavok ; Dickman and McKenzie; F. A. Emmerton ; 
Mariner Hoskins; J. Bloget Britton and Co. 

Tron Found ries.—Frank Kneeland Machine Company ; 
Pittsburg Locomotive and Car Works ; McConway and 
Torley Company ; J. I. Case T. M. Company ; Syracuse 
Chill Plow Company ; Gates Iron Works ; Sargent Com- 
pany; Draper Company; Builder Iron Foundry Com- 
pany ; Snow Steam Pump Company; William Cramp 
and Sons. 

An encouraging part of this work is the appreciation 
many exhibit of the advance the American Foundrymen’s 
Association has made in establishing a central bureau for 
the distribution of standardised drillings as may be seen 
by letters here on file for your inspection, and from which 
testimonials we quote the following extracts : 


‘Your plan to systematise this useful work and to 
carry it out on a larger scale appeals strongly to me, and 
it is to be hoped that the outcome may be fruitful in 
benefit both to the makers and to the users of iron. 

“THEODORE Wm. RIcHARDS. 
‘** Chemical Laboratory of Harvard College.” 


‘*Permit me to express my belief that this work of your 
Association of distributing carefully analysed samples of 
pig iron is of great value to the metallurgists and chemists 
of this country. 

“HH. L. MILs. 


‘*Professor Analytical Chemistry, Sheffield 
Scientific School of Yale University.” 


**T believe that every technical school should have a 
full line of your samples “2 in stock. 
“*N. W. Lorp. 
‘* Professor of Metallurgy and Mineralogy, 
Ohio State University.” 


‘“‘T have noticed with pleasure your praiseworthy 
efforts to establish uniformity in pig iron analysis... 
Thanking you for your endeavours to mitigate the per- 
plexities of both the furnace manager and the chemist, 

**JoHN P. MARSHALL. 
‘Superintendent, Missouri Furnace, Carondelet.” 


“*T think the method of selling standardised iron sam- 
ples from a central laboratory, such as the Standardising 
Bureau of the American Foundrymen’s Association, is 
one to be commended. The confidence I have in m 
— after checking with these drillings is very grati- 

ing. 

_— **WaLTer M. SAUNDERS. 
** Analytical and Consulting Chemist, 
‘** Providence, R.I.” 


‘* Yours of the 27th inst. received, and having been 
referred to our chemist and engineer of tests, he makes 
the following report: ‘In reference to the A.F.A. 
standards, would say I am pleased with them, and take 
pleasure in endorsing them.’ 

‘© WILSON MILLER. 
** President, Pittsburg Locomotive and Car 
Works, Pittsburg, Pa.” 


Y | chemists will use standards from one party of the same 


word of encouragement. Trusting you will be successful 
in interesting all users and makers of pig iron, 
“*R. HeckscuHer & Sons. 
‘*Swedeland, Pa.” 


‘We take pleasure in saying that our chemist states 
he has used the standardised drillings in standardising 
solutions and found them to be very exact ; and adds that 
too much praise cannot be accorded the standardised 
drillings you recently sent us. 

‘*Exik Raprps Iron Company. 
‘* H. B. Lewis, President.” 


‘**Tt is no little comfort to have the standardised sam- 
ples, and to know that the work of our laboratory is 
correct and reliable. 

* Epcar 8. Cook. 
**President, Warwick Iron Co., Pottstown, Pa.” 


‘“‘We are pleased with samples. They will, without 
doubt, greatly promote increasing accuracy in methods 
of iron analyses. 

“* J. BLopGet Britton Ann Co., 
‘* Warrentown, Va.” 


‘*We are using standardised drillings for standardising 
solutions of sulphur and phosphorus, also for checking 
other determinations of silicon, graphite, carbon, and 
manganese, and find them very useful in our laboratory. 
We think it very necessary that laboratories should be 
supplied with standardised drillings, especially those 
working on blast-furnace products. 

“LL. C. Purpps. 
‘**Second Vice-President, Carnegie Steel Company, 
** Pittsburg, Pa.” 


‘* We are entirely in sympathy with the efforts of your 
committee, which has our heartiest commendation .. . 
We fully appreciate the value of the results which are 
sure to follow your work, and are very glad to avail our- 
selves thereof. 

“J.C. Davis. 


‘*Superintendent, The Sargent Company, 
** Chicago, Ill.” 


“‘The thanks of all users of iron and employers of 
chemists are due your committee. 
** FRANK KNEELAND MACHINE CoMPANY. 
‘*Tsaac W. Frank, President and General Manager.” 


‘The standard samples are a-grand idea, and the con- 
fidence they impart is worth ten times the cost. 
““W.G. Scorr.” 


‘“We do not see how any firm can afford to do without 
them, as they are worth many times their cost. 
‘“*SyRACUSE CHILLED PLow Company. 
“W. W. Wiard, Assistant Secretary.” 


‘We are in hearty sympathy with the objects of the 
committee, and believe that only good will result to 
manufacturer and consumer alike. 

** FRANK TENNEY. 
** Assistant Superintendent, Pennsylvania Steel 
Company, Shelton, Pa.” 


“Tt is the greatest move for improvement in many 
years. 
** Erastus C, WHEELER.” 


‘We have checked our routine laboratory work from 
time to time since receipt of drillings, and have found 
them to be of inestimable value to us. 

** KITTANING IRON AND STEEL MANUFACTURING CoMPANY. 
‘“W. L. Scott, Chemist.” 


“The opportunity which your Association offers to 
obtain in quantity uniform iron samples of definite char- 
acter, and with statements of the results obtained by 
experienced analysts must, I am sure, be welcome to 


every teacher. 
**H. P. Tacort. 
‘* Massachusetts Institute of Technology.” 


“Tn connection with the use of the standardised drill- 
ings, I wish to say that I believe the plan will result in 
attaining greater accuracy, will inspire confidence, and 
will enhance the value of analytical chemical work in 
connection with foundry practice. 

““W. P. RICKELLS. 


**Columbia University.” 


‘*T am in most hearty accord with the aims and pur- 
s of the American Foundrymen’s Association, and 
elieve its aims worthy of support and confidence. 
** PROFESSOR EpGar F. Situ. 
“‘ Director Laboratory, University of Pennsylvania.” 


“*T very cheerfully say that your idea of having stand- 

ardised drillings through which to secure greater accuracy 

from furnace chemists everywhere is entirely admirable. 
“*J. R. JOHNSON. 

‘*Manager, Longdale Iron Company.” 


‘*Tt has always been a task to get standards, especially 
standards that would check up with those from different 
concerns. It will simplify matters considerably if 


value, as I have found that most of the errors in sulphur 
and phosphorus come from different chemists’ standards 
not checking. 

** J. O. MATHERSON. 

**Chemist, Ashland Coal, Iron, and Railway Company.” 


While it would appear from the above testimonials that 
this work had been received with favour by those inter- 
ested in laboratory work, there remains another side of 
the venture that calls for consideration, and which, to the 
American, is: Will it pay? To answer this question 
we append herewith the Ribosine statement, showing 
the total cost of manufacture of the four standardised 
samples with account of moneys received and stock on 


Manufacturing and Financial Account. 


ols. 
Total expenses todate__.... és 458.89 
Collections for drillings to date ... 370.23 
Bills receivable sas ve 28.32 
Bills payable ... aes 93.56 
Cash in bank... att be ss <o% 4.70 
Amount of standardised drillings on hand 283 Ib. 

Respectfully submitted, 


Tuos. D. West, Chairman, Sharpsyille, Pa. 
Dr. RicHarD MOLDENKEE, Pittsburg, Pa. 

James Scort, Lucy Furnace, Pittsburg, Pa. 

P. W. Gates, Gates Iron Works, Chicago, Ill. 
E. H. Putnam, ‘‘The Foundry,” Detroit, Mich. 





LAUNCHES AND TRIAL TRIPS, 

THE trial trip of the s.s. Anna, built by the Elsinore 
Tron Shipbuilding and Engineering Company, Elsinore, 
Denmark, to the order of the Russian-Baltic Steam 
Navigation Company, of Riga, took place on the 5th inst. 
in the Sound, and was considered very satisfactory. The 
vessel is built of steel to the highest class of British 
Lloyd’s special survey, and her dimensions are: 
478 ft. 6 in. by 40 ft. 4 in. by 19 ft. 54 in. depth of hold. 
The engines are of the triple-expansion type with surface 
condenser. During the trial trip the engines indicated 
normally 780 horse-power, and the speed was 10} knots 
with a consumption of coal of 0.65 kilogrammes per indi- 
cated horse-power. 





The fine steel screw steamer Garonne recently launched 
from the shipbuilding yard of Messrs. Robert Stephen- 
son and Co., Limited, of Hebburn-on-Tyne, to the order 
of the United Steamship Company, of Copenhagen, was 
taken out to sea on Monday on her official trial trip. The 
ship, which has been built to the highest class in the 
Bureau Veritas Registry, is a fine type of the modern 
well deck cargo steamer, Her dimensions are 250 ft. 
between perpendiculars by 35 ft. breadth moulded by 
18 ft. 4 in. depth moulded, and carries a deadweight of 
about 1870 tons on her winter freeboard. She is for 
trading between the Baltic and the French wine ports, 
and hassteel ’tween decks specially strengthened to carry 
wine. She is fitted with water ballast in double bottom, 
all fore and aft, and also in the after peak. The cargo 
arrangements are very complete. She has four steam 
winches, steam windlass, steam and hand-steering gear, 
and patent anchors. The crew are berthed in the top- 
gallant forecastle, and the accommodation for officers, 
engineers, saloon and spare state-rooms is in an upper 
bridge on the ve | of the main bridge, and all accommo- 
dation is heated by steam. The engines, which are of 
the triple-expansion type, with cylinders 19}in. by 
324 in. by 54in. in diameter by 36 in. stroke, supplied 
with steam from two main boilers working at 180 lb., 
were also supplied by the builders. The trial was very 
successful, a mean speed of 104 knots on the mile being 
attained, and the coal consumption worked out at a very 
low figure. Among the guests on board were Captain 
Hein, Director of the United Steamship Company, and 
Captain Rabe, who has superintended the construction 
of the hull, and Mr. Fricke, who has superintended the 
construction of the machinery, also Mr. Truxen, ship 
surveyor, and Mr. Wilson, engineer-surveyor of Bureau 
Veritas. The builders were represented on board by 
Mr. Walker, general manager, Mr. Campbell, Mr, 
Crow, and Mr. Stafford. After the trial, which was a 
loaded one, the ship proceeded to the Baltic with her 
cargo. The Garonne is the first of two steamers the 
builders are supplying to the United Steamship Com- 
pany, and is the 130th steamer belonging to the com- 
pany. 


The steel cargo steamer Vilund, built by the Laxe- 
vaags Engineering and Shipbuilding Company, Bergen, 
Norway, went her trial trip on August 12. She has 
been built to the order of Messrs. O. and A. Irgens, 
Bergen, and to Norwegian Veritas highest class. The 
vessel is of the following dimensions: Length extreme, 
245 ft. ; breadth, 32 ft. ; depth moulded, 16 ft. lin. She 
is 1085 gross register tons. The engines are of the 
at rag goer type, about 630 indicated horse-power, 
and the average speed 104 knots. The ship has a steel 
deck, double bottom for ballast, peak tank abaft, and is 
specially built for the timber trade. She is well fitted 
out in every way, having Emerson- Walker’s patent steam 
anchor windlass, Fisher’s patent steam steering gear, 
Bower’s patent rapid-closing apparatus for stop valve— 
worked from bridge as well as engine-room, Bower's 
patent protection box for propeller shaft, three steam 
winches and large donkey Nel er. The vessel and her 
machinery have been built under. the superintendence of 
Mr. C. Dahm, Bergen. There were present on her trial 
trip the managing owners (Messrs. O. and A. Irgens), 
and a large company of ladies and gentlemen. The trial 
was in every way a complete success. 





The Italia Militare states that the Italian cruiser 
Varese was launched successfully at Leghorn on August 6. 
She is the third ship of that name, her two forerunners 
having been sold by the builders, Orlando Brothers, to the 
Argentine Republic with the consent of the Italian Go- 
vernment, which, by the experience gained in building 
them, has been able to make considerable improvements 
in the construction of the present vessel. This last was 
begun in the middle of September, 1898. Her length is 
111.72 metres ; beam, 18.25 metres ; draught, 7.30 metres; 
displacement, 7492 tons; speed under natural draught, 
rather more than 19 knots. She will carry one 25.4-cen- 
timetre, two 20.3-centimetre, fourteen 15.2-centimetre, 
ten 7.6-centimetre, and six 4.7-centimetre guns; also four 








‘*We take pleasure in this opportunity to give you a 





hand up to May 8, 1899. 





mitrailleuses and four torpedo-tubes. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECOR 


Compre By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 
number of views given in the Specification Drawings is stated 
rhe Ta cane: whthe none are mentioned, the Specrfeation ts 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent rage) 

ranch, 25, —a Buildings, Chancery-lane, W.C., at 
the uniform of 8d. 

The date of the advertisement of the of @ complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the ance of & com: Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES, 


16,532. S.H. Bath, London. Poultry-Cr 
Machine. [2 Figs.) July 29, 1898.—This invention has for 
object to provide a construction of poultry-cramming machine 


in which the operating mechanism is arranged so as to afford 


automatically on hanging up the subscribers’ telephonic receiver. 
The action of the appliance is such that during the speaking of 
two subscribers there is introduced into their circuit a polarisa- 
tion cell, while at the switchboard of the telephone exchange 
there is connected between the point of the peg and neck, a ring- 
off device, such as a galvanoscope and battery, so that during the 
speaking the said cells prevent the passage of the continuous 
current and preys sce d also the movement of the galvan 4 
If, however, the telephone receiver be hung up at the one station, 
the corresponding cell iscut out by meansof the hook switch, and the 
battery current effects a deflection of the galvanoscope whereby 
the attendant is informed of the termination of the speaking. As, 
however, it frequently occurs that the called subscriber hangs up 
his telephone before the speaking is finished in order either to 
call another person or to refer to some matter, a third polarising 
cell req to be introduced at the telephone exchange in the 
point lead of the test peg, which is always connected to the 
of the called subscriber, go that this circuit is permanently cl 

nst the continuous current whether the subscriber hangs up 
his telephone or not. The invention is applicable both for single 
and double wire circuits, as also to a combination of both. (Ac- 
cepted July 12, 1899.) 





16,595. H. Lyon, G ow. Electric Heaters. [4 
Figs.) July 30, 1898.—This invention comprises various im- 


provements in electric heaters. A slab or block is made of a 
mixture of fireclay and lamp-black, and has formed on its surface 
a spiral groove or grooves. A high resistance wire is wound upon 
the slab and in the grooves thereof, its ends being connected to 
terminals arranged to receive connections from an electric cir- 
cuit. Instead of a high resistance metallic wire, a conducting 





space within the frame of the machine for a receptacle to 


may be used which consists of finely ground carbon 





hold @ reserve supply of food. Heretofore poultry ing 
machines have been constructed with a receptacle for the food, 
and with either a horizontal or a vertical cylinder below such 
receptacle within which said cylinder a compound piston or 
plunger has been worked to receive the food and to force it 
through the feeding tube. In these constructions the food in 
the receptacle has to pass through a comparatively small 

e to the cylinder, and was consequently liable to obstruc- 
tion from various causes. According to this invention a food 
receptacle is used, at the lower part of which is an opening 
leading to the feeding tube. Within the said receptacle at its 
lower part is a cylinder open at the bottom and fitted with a 
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piston or driver, and the cylinder is of such diameter as to 





bined with vegetable fibre which has been treated with sul- 





phuric acid and asuitable cement. The slab, after being moulded 
and dried, is fired in a kiln or furnace; and thereafter, when 
the resistance has been applied to the slab, heat is again applied 
to bake the whole. The slab has electricity non-conducting 
material placed all round it. The non-conducting layer is formed 
by filling the space between the slab and the case with a strong 
solution of salt, and afterwards evaporating the water therefrom, 
the process being continued until the space is completely filled 
with the dry salt. Instead of the rock salt, a mixture of silicate 
of soda, carbonate of soda, and lamp-black may be used. (Ac- 
cepted July 12, 1899.) 


14,570. E. Andreo London. Deodorising and 
Decolorising Fatty tters. July 1, 1898.—This inven- 
tion relates to the treatment of fatty matters by means of ozone 
(Og) to remove their smell and to improve their colour, appear- 
ance, and quality. The matter to be treated is mixed with warm 
water and ozone is passed through the mass. In most cases, and 
— when dealing with troublesome oils or fats, they are 
subjected to ete treatment by means of chemicals (such, 

h: orite of magnesium) with which they are 
agitated in warm water, and then, if necessary, the water is drawn 
off and they are again subjected to chemical treatment by hypo- 
chlorites or by turpentine or terebene. Ozone is then blown or 
aspirated through the liquid mass in such manner that the fat 
is thoroughly broken up. When the proper quantity of solution 
has been mixed with the fat and water, and the ozone has been 
intimate contact with the finely divided mole- 
aqueous solution of hypochlorite, tur- 


for instance, as 


in sufficient] 
cules of fat in the warm 





embrace the feed-pipe opening within its 1 ence, the 
cylinder and piston being ted to a rod p g downwards 
through a stuffing-box in the bottom of the food receptacle. 
The cylinder and piston are operated so that the cylinder is first 
caused to ptecseel to confine within its area a quantity of food 
which has ready access to the underside thereof entirely around 
its circumference. When the open bottom of the c\linder has 
arrived at the bottom of the food receptacle, the piston which 
has remained unmoved till then, is caused to descend, and 
thereby force the food, which has been enclosed within the 
cylinder, out through the gerne 3 tube. The cylinder and piston 
are then caused to rise to enable a fresh charge to pass to the 
bottom of the receptacle in readiness for a fresh operation. The 
rod connected to the cylinder and piston may be connected at a 
short distance below the food receptacle to a lever, one end of 
which is pin-jointed to one leg of the framing, whilst the other 
end is guided and connected with a treadle by means of which it 
can be operated. (Accepted July 12, 1899.) 





ELECTRICAL APPARATUS. 


9999. Siemens Brothers and Co., Limited, London. 
Siemens and Halske, Berlin, Germany.) Telephone Appa- 


























ratus. [1 Fig.] May 11, 1899.—This invention relates to an 
electric ring-off appliance whereby the ring-off signal is given 





P , terebene, or the like ; it is stated that the colour becomes 
00) and the unpleasant smell disappears. (Accepted July 12, 
1899. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


17,998. C. Ricci, London. Lip Valves. [| Fig.) 
August 22, 1898.—This invention relates to improvements in 
mushroom valves, which are sometim:s used in steam engines, 
but are more frequently employed in gas motors. The shape 
given to these valves and to their corresponding seatings is 
usually that of a cone, with sides varying from 45 deg. to 60 deg. 
inclination, and whether these valves are opened automatically 
or by mechanical means, it is stated that they are always 
closed by spring force. When such a spring works on com- 
pression (and more especially when the valves are placed hori- 
zontally) it usually happens, that although the spring may be 





very accurately attached, it never pulls the valve truly on the 
axis of its stem,-and the consequence is that the head not falling 
normally on its seat, a complete closing is not insured, and the 
valve works unsatisfactorily. In order to obtain a valve which 
will always accurately and completely close, the head (or only 
that part of the head which falls on the seating) and the seating 
itself are made of spherical configuration on their contact sur- 
faces, and it is claimed that by this means, however badly the 
spring may work, or however much out of its axis the stem may be 

ulled, the head of the valve will fall accurately on to its seating. 
Piccepted July 12, 1899.) 

16,687. W. J_ Crossley, Manchester, and J. Atkinson 

iv 


Marple, Cheshire. Gas Engine Valve Gear. [4 Figs.} 
August 2, 1898.—The object of this invention is to provide means 


for operating the valves (more particularly the exhaust valve) of 
iaternal combustion engines, and is specially applicable to the 
larger sizes of motors. The exhaust valve is commonly a 
mushroom-seated lift valve, operated by a lever provided with a 
roller which engages with acam on a shaft driven by gearing 
from the main shaft of the engine. As at the time of — it 
is acommon occurrence to have a pressure in the cylinder of, 
say, 401b. per square inch, a very considerable force is required 
to open the vaive of a large engine, and the parts have to be 
made very strong to enable them to work efficiently and without 
undue wear and tear. As this valve should open Fyn and 
rapidly, the strain is put on the gearing very suddenly, and the 
object of this invention is to distribute this strain through a con- 
siderable portion of the cam’s revolution while still causing the 
valve to open very quickly, The operation is as follow: Io the 





(sex) 


position shown in Fig. 1 the cam roller is on the low concentric 
rtion of the cam and the spring is clear of the end of the spindle 
of the exhaust valve. As the engine continues to revolve the cam 
moves round in the direction shown by the arrow until the lever 
is moved a short distance and the spring comes into contact with 
the spindle of the valve, at this time the line G H on the cam 
(see . 2) being opposite the roller. This may be at the 
time when the piston is ay a working stroke, there 
being a very high pressure in the cylinder, the pressure on the 
exhaust valve being so high that the spring is no! yr enough 
to lift it. As the cam moves round from G H to G I the piston 
is making its working stroke and the spring is being very gra- 
dually deflected until it opens the exhaust valve owing to its 
increasing power and the reduced resistance due to expansion 
of the gases in the cylinder. (Accepted July 12, 1899.) 


26,361. O. P. Oster and M. Burger, New York, 
U.S.A. Liquefying Gases. [10 Figs.) mber 18, 1898. 
—This invention relates to an apparatus for liquefying gases 
particularly air, the object — principally to produce iquefied 
air for domestic and commercial use. A means is provided for 
initially compressing and cooling air, which is then passed through 
a counter-current ap) tus which receives the partially com- 
pressed and cooled at its periphery, and conveys the same 
through a spiral channel to the centre thereof; the air is then 
expanded and conveyed through another = channel to the 
periphery again. The ingoing and outgoing channelsare arranged 








parallel and adjacent to each other, and the expanding return 
currents produce intense cold. In the form of a atus shown, 
air is drawn in and conveyed through a third spiral channel 
arranged between the before-mentioned ingoing and outgoing 
channels, During its passage it is dered intensely cold by ita 
contact with the walls of the adjacent channels, the coldness 
being intensified until it reaches the centre, until finally it is 
liquefied, and may be drawn off through the di orifice. 
In other forms of apparatus there is expanded a certain amount 
of what may be termed the working current itself, and certain 





portions of this become liquefied, the remainder ng through 
the return nels. There are twenty-five o (Accepted 
July 5, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


8823. G.and W. Mack, Heidenheim, Waertenberg, 
Germany. Sa Apparatus. [4 Figs.] April 27, 1899, 
—This invention has reference to bevelling saws, that is to say, 
to sawing apparatus which serve for cutting the bevels in doors, 
&c. The sawing arrangement in the main consists of a bench 
for a in position the article to be worked, and a guide 
frame which is turnable on the bench, and can be adju to it 
by means of a spring or catch engaging in the grooves of a guide 


arc f; so that the frame may be placed in a vertical or oblique 
ition towards the article to be cut. The two side red of 
e é, 


he — guide frame constitute guide casings for 
the top ends of which, by means of tenons, catch into a guiding 
groove in the cross-piece of the hand saw ; but their lower ends 
rest on the saw blade which passes through slots in the guide 
casings. In this manner itis not only ble to fix the saw in 





an oblique position towards the article by means of the guide 








254 





ENGINEERING. 


[Auc. 25, 1899. 








arc f, but the hand saw may also be turned as 
versely to the longitudinal direction of the article 
bars ¢ which carry the saw may be adjusted vertically, indepen 
































dently of each other, in the guide casings when in use, the whole 
arrangement being fastened on a joiner’s bench, or the like, 
(Accepted 


perhaps by means of supports and screw clam 

July te, 1899.) - ” 
MILLING AND SEPARATING MACHINERY. 
10,620. . Robrahn, Beversted Germany. 

Grain-Sorting Apparatus. [2 Figs.) 19, 1899.— 

This invention relates to apparatus for sorting grain, which said 


apparatus is applicable to machines for cleansing and otherwise 
treating grain, and has for object to facilitate the sorting of the 
grain according to its size and weight. The grain which enters 
the conduit at / has naturally a tendency to slide down, but is 
thrown up backwards and agitated by the oscillating or jigging 


























( 2@e) 


shelves ¢, and is thus effectually exposed to the current of air 
entering through the apertures ¢ to meet it, the lighter grain 
being carried down the conduit and discharged onus the 
lower tubes c. The heavy grain escapes through the upper 
tubes, and the wider the grates are adjusted to the conduit a the 
less vigorous is the action of the current of air on the grain, 
which will thus more easily escape than when the grates deviate 
less from the horizontal, and thus allow full entrance to the air. 
(Accepted July 12, 1899.) 


PUMPS. 
17,181. G. Trouve, Paris, France. Rotary Pumps 
and Mixers. [15 Fae.) August 9, 1898.—This invention re- 


lates to apparatus for moving liquids, and comprises a rotary 
double or multiple-acting apparatus in which two truncated 
conical surfaces are mounted on a common shaft with their r 
or smaller ends facing each other, and are adapted to revolve 

in a casing in such manner that by the rapid rotary motion 
of the cones liquid is drawn in at the smaller ends and discharged 
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at the larger ends thereof. These hollow truncated cones may be 
provided on their interior with a helicoidal partition (or with a 
plane longitudinal partition) to tof the apparatus rotating in 
either direction, the said parti serving to the 

tion of the apparatus, ly when the cones are driven at a 
considerable speed. Su tus may also comprise a single 
cylindro-conical casing within which rotates, as in a bearing, a 


uired trans- 
the 


enters at the smaller end of the cone is drawn in by the rapid 
motion of the central revolving body and is delivered at a height 
which depends upon the velocity of rotation. Adaptations are 
described and shown in which the apparatus is used for purposes to 
which other forms of pump are applied, and adaptations are also 

which is a proposal to use the pump in con- 


illustrated, among pro) 
nection with a tandem bicycle water-tank fire engine. (Accepted 


July 12, 1899.) 

7496. P. Brother London. Air Compressors. 
(3 igs} April 10, ocnoot invention relates 34 construc- 
tion o! Gaseok action air-compressing engine, in which a double- 
acting steam cylinder has its piston rigidly attached to the piston 
of an air-compressing cylinder which is connected to a crank and 
in which two other, air-comp: cylinders arranged radially 
around the crankshaft have their pistons connected to the same 
is a double-acting steam cylinder and b b b are the 


crank. A 
three air-compressing cylinders having their axes arranged 
radially and e ly around a central shaft. The piston of 


the steam cylinder is rigidly connected to the piston of the ad- 
joining air c ber, and the pistons of the three air cylinders are 
all linked by connecting- to one crank on the shaft. The 
valves for the steam cylinder are of known kind, operated in the 
usual way by an eccentric on the crankshaft. The valves for the 
air cylinders are of the following pee ue : Between the steam 
cylinder and the corresponding air cylinder there is a space in 


which are accommodated the stuffing-boxes for the piston-rod, 
= space having lateral openings to give access to the stuffing- 
xes, 


From space there are holes through the top of the 














air cylinder, these holes being fitted with an annular inlet valve 
supported by springs and arranged to open downwards when the 
air piston makes its stroke towards the . Around the passage 
to these valves there is an annular channel h, the lower part of 
which forms the seating for an annular air-discharge valve 
mounted over openings in the air cylinder. The valves for the 
other air cylinders are similar. All the annular channels h com- 
municate with one another and with a compressed-air pipe. The 
air cylinders are kept cool by water circulating through the 
surrounding them. A regulating valve is provided on the 
pe supplying steam to the cylinder a, this valve being worked 
y a lever which is urged towards the <—e. so as to open the 
valve by an adjustable spring and which is urged away from the 
engine (so as to tend to close the valve) either by a governor of 
the kind described in Specification 6354, 1899, when the shaft 
revolves too rapidly, or bya regulator of the kind described in 
Specification 17,832, 1897. This ator is connected by a pipe 
ith the reservoir of comp air, and when the pressure 
exceeds that to which the regulator spring is adjusted the lever 
is urged outwards so as to partly close the valve. (Accepted July 
5, 1899.) 


RAILWAYS AND TRAMWAYS. 


17,384. H. W. Hill, Nottingham. Jim Crows. [3 
Figs.) August 12, 1898.—This invention relates to an improved 
means of bending rails, by providing ‘‘ Jim Crows,” having one 
or more screws arranged in such a manner that the screw can be 
turned with greater ease, and less friction than heretofore, 
whereby larger rails and bars can be bent than with the means 
now gen ly in use. For this pu , instead of making the 
screw to turn in the frame of the Jim Crow itself, the hole in the 
boss of the frame is bored so that the screw can slide freely up 
and down therein by means of a hexagonal or other shaped nut 
turning thereon, and taking a bearing against the underside of 











frame nearest the bar to be bent. Between this nut on the 
screw and the frame are a number of friction balls or rollers 
—— in such manner that when the nut is being turned 
round on the screw by a long wrench or spanner, to force the 
screw down on to the rail to bend it, the consequent upward 
age 2 of the nut against the frame of the Jim Crow, is taken 

yy these friction balls or rollers, and the nut can in consequence 
be turned round with greater ease and proportionately less 
wer. In order to prevent the screw turning in the frame of 
Jim Crow, a keyway is cut in the upper of the screw, 


forming them with one or more screws sliding freely therein for 
bending the rails by means of a nut turning thereon in combina- 
tion with a series of friction balls or rollers placed between the nut 
and body of the Jim Crow, and revolving in suitable paths therein, 
as shown by Figs. 1 and 2. 2. In Jim Crows the combination of 
a screw for bending the rails, a nut turning thereon, with friction 
balls placed between the said nut and Jim Crow. In ordi- 
nary Jim Crows wherein the screw turns, the combination there- 
with of friction balls placed between the end of the screw and the 
cup resting on the rail to be bent, as shown by Fig. 3. 4. The 
arrangement and combination of parts for Jim Crows, as shown 
by Figs. 1 to 3. (Accepted July 12, 1899.) 


SHIPS AND NAUTICAL APPLIANCES, 


17,430. W. May and The Pulsometer Engineering 
Company, London. Steam Sirens, [10 Figs.) 
August 12, 1898.— With high steam pressures the relatively 
moving parts of sirens are subject to considerable friction, the 
result being that the sensitiveness and efficiency of the apparatus 
is liable to be impaired. This invention has for object to obviate 
these disadvantages and to provide a siren that can be used with 
steam at various pressures. For this purpose the revolving reed 
and the rotary brake device at the lower end of the reed spindle are 
arranged within a chamber or casing that is closed at the bottom 











and formed at its upper part with a number of angularly arranged 
slots or openings in the reed, high-pressure steam admitted to the 
chamber of the siren intermittently passes to the trumpet or out- 
let, the arrangement being such that the brake and adjacent parts 
are not subject to the action of high-pressure steam. In order 
that the reed shall be quite free at starting so as to render the 
siren very sensitive, the ro’ brake is mounted on the lower 
end of the reed spindle, so that whilst it cannot turn inde- 
pendently of the spindle, it is kept out of effective action until 
a predetermined rate of rotation has been attained. (Accepted 
July 5, 1899.) 


18,362. F.R,Simms, London. Taxameters. [2 Figs.] 
August 26, 1898.—This invention relates to improvements in or 
connected with the taxameters used on cabs and like vehicles for 
—— the amount of fare payable, particularly to such as are 
descri' in specifications of Patents 1609, 1875 ; 3761, 1877 ; 3271, 
1884 ; and 4390, 1887. Such apparatus is usually provided with a 
“‘flag,” that is to say, with a plate which is rigidly connected to 
the lever for throwing the indicating mechanism into and out of 
gear, and which, when the cab or other vehicle is disengaged, 
projects therefrom and bears a suitable inscription to indicate to 
the public that the cab is disengaged. When a passenger is taken 
up the flag is withdrawn by the driver, this movement also simul- 
taneously putting the indicating mechanism into gear. Itis stated 
that it has been found in practice that these projecting flags are 





(362) 


liable to be broken off or permanently damaged by striking against 
a ing vehicle or other obstacle. This invention has for its 
object to obviate this defect, and to this end the flag is secured to 
the aforessid gear lever by a spring or flexible connection. The 
may be formed of a plate of tin carried in a wire frame, the 
ends of which are coiled to form springs ; one of these springs 
fits inside the other which is screwed into a split boss formed 
upon the gear lever and screw-threaded both internally and ex- 
ternally. A handle or crank is screwed upon the outside of the 
split boss, and when tightened serves to securely retain the flag 
frame in the boss, the said handle being itself secured in position 
by a lock nut. (Accepted July 5, 1899.) 





UNITED STATES PATENTS AND PATENT PRAOTIOCE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 








body of similar form keyed upon a central driving shaft 
an heating and forcing sorew of slow pitch. "The water whick 





into which fits a key or screw secured in thet sim Crow frame. 
The claims are as follow: 1. In Jim Crows or rail benders, 


consulted, gratis, at the offices of ENGINBERING, 35 and 36 Bedford- 
street, Strand. 
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|be easily understood by those who have made! not quite, all that have gone before—yet it was 

PARSONS’ STEAM TURBINE.—No. III. | excursions into similar Relds of invention, it was | foreseen that there were Por many difficulties to 
THE Marine EncIne. 'no simple task to adapt the steam turbine to uses | overcome, a good deal of work to do, and therefore 

In our former articles on the ‘‘ Parsons Steam|for driving boats. Although probably the full! a good deal of money to be spent before success 
Turbine” we described its application for land | magnitude of the task was not appreciated by Mr. | could be achieved. This practical view of the case 
purposes, and we now propose giving a brief | Parsons and his colleagues at first. blush—otherwise led to the formation of a separate company, or 
account of its use in marine propulsion. As will| this invention would have differed from almost, if | syndicate, which made an experimental engine, and 



































Ac ery 2 " 7 “ i ee ee a “ = : : a 
LO le<ivg RV es ~ Ae 2 
NAS... cme >. ae ; SS ee FN - * 
yb & < te SSG RE See 
~, Soe 
UV ¥ S 5 a ee 
coh A NESS Ry, —~< 
‘ = <=> 
Sy “ - 
4, a , 
= iz me } ery > <=> " 
8. 
= - 
- 
By 
a 
es 
aaa 
i3 
S 
are? Bk : at 
i 5 s p ; F ita F 
: bs Bs be oe 
egy ir: 
i 
Es! Sa 
“g 
: 
® ry 
* 
: is, 
a "® 
Y » 
SS 
~ ~~ 
. r 
3 ~ 








Fic. 12. Principat Macuine-Suop, Torsrnta Works. 


built the Turbinia. This syndicate was formed in 
January, 1894, and work was at once commenced. 
It was known that considerable experimental work 
would be needed before satisfactory results would be 
obtained, and therefore as small a motor was con- 
structed as was capable of giving practical data in 
use. The first:motor made for marine propulsion 
was quite unsuccessful, and had to be abandoned. 
The great difficulty which arose was not in the 
engine itself, but in the propeller. Mr. Parsons, 
who naturally had acquainted himself with the work 
done by Mr. Froude, had foreseen that difficulty 
might arise through cavitation of the water at the 
back of the blades of the propeller, but he had not 
anticipated that this phenomenon would constitute 
the great obstacle to success that experience 
showed it to be,. Not daunted by this serious 
trouble, Mr, Parsons set to work and made a series 
of éxperiments that are worthy to be placed beside 
those of the late Mr.. Froude, who was certainly 
one of the most delightful and satisfactory experi- 
mentalists that ever worked in the field of physical 
research. 

It would take us too far to detail these ex- 
periments in full, and the task is unnecessary, as 
Mr. Parsons gave a full description of them ina 
paper he read before the Institution of Naval 
Architects on April 8, 1897*. It will be sufticient 
to say that model screws were made to revolve with 
great rapidity in a tank of heated water. The 
heating of the water caused vapour to be formed 
more readily upon a reduction of pressure in the 
water, and this reduction naturally occurred at the 
back of the blades; in short, cavitation was in- 

















‘Fie. 11. Frrrine-Suor, Heaton Works, * See ENGINEERING, vol. lxiii., page 526, 
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duced, and thus the investigation of the subject 
was facilitated. The device by which the observer's 
eye was enabled to perceive the propeller blade at 
only one part of the revolution was also extremely 
ingenious, though we believe it was not originated 
for these experiments. The result of these in- 
vestigations was that the Turbinis was fitted with 
a compound steam turbine having three stages of 
expansion. Each engine of the compound whole 
had its own shaft, and on each shaft were keyed 
three propellers. As these propellers ran at a 
speed of over 2000 revolutions per minute, it will 
easily be understood they differed in design from 
ordinary screws. Our illustration, Fig. 11 on page 
255, shows a part of the fitting-shop of the Heaton 
Works, where the engines and boilers of the Tur- 
binia were designed and constructed, the bench 
illustrated having on it the screws of the Turbinia 
which are being finished off. 

We have already described and illustrated the 
Turbinia,* and need not therefore give a detailed 
account of her here. It will be remembered that 
she is a vessel 100 ft. long, 9 ft. wide. The boiler 
is of the water-tube type, the working pressure 
being 225 lb. per square inch. The heating sur- 
face is 1100 square feet, and the grate area 42 ft. 
The following are given by Mr. Parsons as the ap- 
proximate weights : 


Tons. 
Machinery, boiler, screws, shafting, 
tanks, &. ... _ = aS BS 
Hull, complete 15 
Coal and water 74 
Total displacement 444 


Of this total the main engines weighed 3 tons 
13 ewt. 

We shall have occasion to again refer to the 
Turbinia when dealing with the later vessels pro- 
posed, or in course of construction at the present 
time of writing, and which are to be fitted with 
the Parsons steam turbine. It will, however, be 
more convenient if we now deal with the works 
which have been established on the Tyne. The 
Parsons Marine Steam Turbine Company was 
formed in September, 1897, with the same di- 
rectorate as the pioneer company previously men- 
tioned, for acquiring the rights and assets of the 
pioneer company which built the Turbinia, with 
a view to developing the system on a commercial 
scale for marine propulsion. A capital of about a 
quarter of a million was speedily subscribed, and 
23 acres of land facing the river Tyne having been 
secured at Wallsend, the erection of buildings 
was at once commenced. Our illustration on page 
255, Fig. 12, gives a view of the interior of the 
chief department at the Turbinia Works. 

These works are now equipped with machinery 
for manufacturing turbine engines up to sizes suit- 
able for the largest vessels. All machinery is 
electrically driven by motors working short lengths 
of shafting, the current being generated by two 
turbo-generators of 60 and 140 electric horse-power 
respectively. The shops themselves are of iron, 
and have been constructed by Sir W. Arrol and Co. 
The roofs are of glass, and are dulled on the outside 
by a thin coating of whiting and tallow. In this 
way an ample and diffused light is obtained, whilst 
the heat in summer is modified. For heating in 
winter the exhaust steam from the turbos is dis- 
charged into three rows of 4-in. pipes ranning the 
length of the shops on each side. The condensed 
water is collected in tanks for use. The principal 
machine-shop, illustrated in Fig. 12, is 360 ft. long 
by 80 ft. wide. It contains the usual machine 
tools that are found in works of this nature. Pro- 
pellers for the new destroyers are shown on the 
right of the engraving. The large travelling crane 
is one of three, each of 10 tons capacity, which 
have been supplied by Messrs. J. Adamson and Co., 
of Hyde. There are also various small jib cranes, 
one of which is partially shown on the right of the 
engraving. The large casting also on the right of 
the picture is one of the cylinders of outer casings 
for turbines of the new destroyers. Standard 
gauge lines run up the centre of each bay, so that 
the wagons of the railway companies can be run 
into the shops. These lines run right down to the 
jetty, where there is a 5-ton electric crane, as well 
as powerful shearlegs. 

It is, however, the work which is to be done at 
these works rather than the works themselves 
which are of chief interest. At the time of our 
visit to the Turbinia Works there were in progress 


two sets of turbine propelling machinery for tor- 
pedo-boat destroyers. ese engines are similar 
in design to those of the Turbinia, but differ from 
the latter in so far as they are each composed of 
two separate sets of engines for port and starboard 
sides of the vessel. There are also four propeller 
shafts, against three in the Turbinia. On each side 
of the vessel is one high-pressure turbine motor 
driving the outer screw shaft, and one low pressure 
and one small reversing turbine motor driving the 
inner screw shaft. The collective horse-power for 
the two sides of the vessel when steaming ahead is 
upwards of 10,000, and the estimated speed some- 
what over 35 knots, and when going astern the esti- 
mated horse-power developed will be sufficient for at- 
taining 16 knots. The engines have, however, been 
designed to give a margin of power. On each side 
of the vessel is a surface condenser, each with two 
air pumps driven by turbines, or four in all, and 
two circulating pumps. driven by ordinary double- 
acting engines. There is a complete system of 
forced oil circulation for the main engine bear- 
ings. The feed arrangements consist of two 
steam pumps and a stand-by pump, of the Weir 
type. The engines, while designed to develop 
double the horse-power of the present 30-knot 
destroyers, are of less weight, which has permitted 
of an increase of about 12 per cent. in the size of 
the boilers. It is further anticipated that the con- 
sumption of steam per horse-power realised will be 
nn less than that of reciprocating engines of 
this class. 

In a torpedo-boat destroyer the advantages that 

are claimed for the substitution of compound steam 
turbine machinery are primarily a great reduction 
of engine-room weights, and also a reduction in 
the weights of shafting and propellers. There 
are, however, al‘o the advantages of a lowered 
centre of gravity of the engines, and a consider- 
able increase of steam efticiency in the engines, to- 
gether with an almost complete immunity of vibra- 
tion arising from machinery or propellers. This 
freedom from vibration was especially noticeable in 
the Turbinia when running at any speed, a fact 
formerly referred to by us. It follows necessarily 
that the weight saved in the machinery will allow 
of larger boilers, the increase in a destroyer of 310 
tons displacement being, we are told, about 2000 
additional square feet of heating surface. With 
the increased economy in the use of steam by the 
engines—estimated at from 20 to 25 per cent. 
—and the larger boilers, a higher power can be 
realised at ordinary full speeds; and this can be 
obtained with less forcing of the boiler, and, 
therefore, better boiler economy. Naturally, on 
an emergency a very much greater power and 
speed may be realised without straining the 
machinery. 
Owing to the lightness of the engines, they can be 
made with a larger margin of strength and capacity 
than is usual with reciprocating engines. It should 
be noted that when the larger boilers are worked 
to their full capacity, the steam is utilised with a 
great degree of efficiency, and in this way the excep- 
tional speeds anticipated will, it is hoped by the de- 
signers, be readily obtained. Beyond this it is 
claimed that the immunity from vibration will 
enable the guns and torpedoes to be sighted 
with much greater accuracy; the sights can be 
clearly and steadily observed while the vessel is 
travelling at full speed in a moderate seaway. 
It should, however, on the other hand, be noted 
that great improvements have been made of late in 
the running of high-speed craft having reciprocating 
engines, in regard to vibration. Still, the Turbinia 
is by far the steadiest vessel of the kind we have 
ever travelled upon. If it had not been for her 
air-pump engine of the reciprocating type, she 
would have been, no doubt, perfect in this respect. 
This type of pump has been, as previously stated, 
replaced in the destroyers now building by steam 
turbine-driven air pumps. In Figs. 13, 14, and 
15 on page 258 we give three views of a design 
for a destroyer fitted with water-tube boilers 
and steam turbine engines. The general arrange- 
ment is well shown, and the principal dimensions 
and weights of machinery are given as follow : 


: TonsOwt.Qr. 
Engine-room weights, with auxiliary wt.Qr.Lb, 





ear and water incondensers ... 52 6 1 5 
eight of propellers, shafting, &. 7 14 2 9 
Total a. SOO 368° 5 


With 12,000 indicated horse-power the weight of 
machinery is 30.01 lb. per indicated horse-power. 

In the design of a 30-knot torpedo-boat des- 
0 of similar size, the weight of machinery is as 
ollows : 


oe weights with water in Tons, 


iulers . “ ae ce ene ae os 78 
Engine-room weights with auxiliary gear 
and water in condensers ... ss bes 
Shafting and propellers 10 
Total “144 


With 6000 indicated horse-power the weight of 
machinery is 53.76 lb. per indicated horse-power. 
It should also be stated that there is claimed a 
considerable difference in hull weights when the 
vessel is propelled by turbine machinery, as no 
special strengthening is necessary under the engines 
or near the screws owing to the absence of vibration. 

As we have already stated, the consumption of 

steam in the case of the turbo-electric generators 
of the condensing type is in the larger sizes ex- 
ceptionally low—in the case of a 500-kilowatt set 
for the Newcastle and District Electric Lighting 
Company being 264 lb. per kilowatt at full load 
with 100 lb. boiler pressure and 23} in. vacuum, 
which is equivalent to 61 per cent. of the energy 
of the steam converted into electrical energy accord- 
ing to the standard of the committee of the Institu- 
tion of Civil Engineers. As there is no means of 
indicating the steam turbine, recourse was made by 
Professor Ewing in his tests of the Turbinia to the 
calculated resistance of this vessel from model ex- 
periments on the lines first laid down by the late 
Mr. Froude, and since generally adopted for ascer- 
taining the actual horse-power required to tow the 
vessel at the speed. On this basis Professor Ewing 
based a curve giving the horse-power at any speed 
up to 32 knots. He also made careful measure- 
ments of feed water pumped into the boiler at a 
number of different speeds. From these he de- 
duced that the consumption of steam for all pur- 
poses at a speed of 32 knots was 28 lb. per propul- 
sive horse-power, or on the basis of 55 per cent. of 
propulsive to indicated horse-power amounted to 
143 lb. of steam per indicated horse-power, and 
prolonging the curve (which is regular) to the 
speed of 34 knots, the calculated consumption 
falls to 13? lb. per indicated horse-power. These 
results, which are remarkable in a vessel of the 
torpedo-boat type running at high speed, are held 
to account in a large measure for the performances 
of the Turbinia. The engines of the torpedo-boat 
destroyers, which are in course of construction at 
the Turbinia Works, are designed to develop about 
five times the power of the Turbinia’s engines. 
We understand that further improvements have 
been adopted by which it is anticipated that a still 
greater degree of economy of steam will be ob- 
tained. These points we hope to deal with on a 
future occasion. 
Though the steam turbine has been first designed 
for small vessels of exceptional power and speed, 
there is held to be no reason to prevent its applica- 
tion also to fast vessels of larger size, including 
ocean liners, cruisers, and cross-Channel passenger 
vessels ; and it is claimed that the advantages in these 
latter cases would be as great as in the former in- 
stances. It is also said experience has shown that the 
larger the scale on which the engines are made the 
greater is the ease in fulfilling the conditions for 
the highest economy in steam, with a minimum of 
weight. Although at present the proposal to build 
an ocean liner to be fitted with steam turbine 
machinery has not taken further practical shape 
than the getting out of a design, the circumstances 
under which this new form of motor is coming 
forward are so exceptional that the publication of 
the engravings on page 259 will prove of interest. 
In Figs. 16, 17, 18, 19, and 20 on that page we give 
a profile view, partly insection, together with deck 
plan and cross-sections of an ocean liner for which 
the company have proposed to supply machinery. 
The following are the principal dimensions and 
weights as estimated for the design : 








* See ENGINEERING, vol. Ixiv., page 18. 





Length between perpendiculars 210 ft. 
Breadth, extreme ae sae ee 
Depth moulded Sie 12 ft. 9 in. 
Draught ... om Pte Be 
Displacement ... 320 tons 
TonsCwt.Qr. Lb. 

Boiler-room weights with water in 

boilers ... bie aH ae .. 100 15 0 0 





Length between perpendiculars 600 ft. 
Breadth, extreme ..._... 63 ft. 3 in. 
Depth moulded seer ees 42 ft. 
Draught to bottom of keel ... 3S... 
Displacement ... nie us ... 18,000 tons 
Total bunker capacity see oe 5,000 ,, 
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Tons. 
Boiler-room weights with water in water- 
tube WOMAN so see see seay ace. LOBE 
Engine-room weights with auxiliary gear 
and water in condensers ..._.. a. Sas 
Shafting and propellers 210 
Total ... i 2396 


With 38,000 indicated horse-power, the weight 
of machinery is 141 lb. per indicated horse-power. 
As compared with the above, the following are 
given as the weights for a similar vessel with 
reciprocating engines and Scotch boilers. 


Tons. 

Boiler-room weights with water in boilers 2225 
Engine-room weights with auxiliaries and 

water in condensers sep Ais ws ie 

Shafting and propellers 305 

Total ... 3750 


With 26,000 indicated horse-power, the weight 
of machinery is 323 lb. per indicated horse-power. 
A vessel of the above size, and fitted with the 
steam turbine machinery and water-tube boilers, 
would, it is estimated, have an oeean speed of 26 
knots. The advantages which, it is claimed, 
would result from the substitution of steam tur- 
bine machinery in a liner would be : 

1. A reduction of total engine-room weight to 
about one-half that of ordinary engines. 

2. Asmall reduction in steam consumption per 
indicated horse-power. 

3. Complete freedom from all vibration from 
the main engines, and a great reduction of vibra- 
tion from the screw propellers. 

4, A smaller engine-room staff to deal with the 
simpler and lighter engines and shafting. 

5. Less consumption of oil and stores. 

Commenting on the above, it may be remarked 
that the perfect balancing of the engines permits of 
very light engine-room foundations, and obviates 
that stress or strain on the hull, which is produced 
by the reciprocating forces of ordinary engines. 
The absence of lubricant from the internal parts of 
the engines is a benefit to the condensers and 
boilers. It diminishes the cost of cleaning and re- 
pairs, and enables very high boiler pressures to be 
used without risk. It is proposed that the steam 
should be reheated between the high and low pres- 
sure cylinders by coils of steel tubes containing 
steam at boiler pressure. Compound feed heaters, 
supplied with steam drawn from several points in 
the expansion in the main engines, would raise the 
temperature of the feed to above 212 deg. Fahr. 
The exhaust from the auxilaries would also be added 
to one or more of the heaters. The trials of the 
Turbinia showed a total consumption of steam for 
all purposes of 144 1b. per indicated horse-power of 
the main engines at 31 knots, but in a liner the con- 
sumption would undoubtedly be less owing to the 
larger size and more perfect expansion, the higher 
boiler pressure, better vacuum and other minor 
details. Smaller size of the screw propellers 
diminishes vibration due to uneven action of the 
blades in the stream lines of the vessel. Smaller 
diameter also permits of some 8 ft. more immersion 
above the tips of the blades, so that the evils of 
screw racing in heavy weather will be mitigated, 
and the vessel better able to keep her speed. 

With the steam turbine the turning moment on 
the shafting is absolutely uniform, and these engines 
have much more momentum (or flywheel inertia) 
then ordinary engines. They will, therefore, not 
gather speed so quickly should the screws top the 
surface, and the engine governor will have more 
time to come into action and prevent racing. The 
shafting is only about one-half the usual diameter 
for equal total indicated horse-power, and can, 
therefore, be much more easily dealt with by the 
staff, and spare parts more easily carried. The 
four shafts are an additional safety against total 
breakdown of the engines; and should one of the 
engines break down, the other three are not inter- 
fered with, as they are quite independent excepting 
as regards the steam supply, which is controlled by 
valves. The small rhe 5 nl required for the tur- 
bine engines and their quiet working permits of 
cabins being placed over part of the engine-room. 

The above are the chief points urged by Mr. 
Parsons, but there are other minor advantages 
Which we need not dwell upon here. We may, 
however, before leaving the subject, refer to an 


estimate of the value of the saving of the 600 
tons in the engine-room of a liner of 18,000 tons 
displacement, 

saving of 1 ton 


Accepting the assumption that a 
in machinery is equivalent to the 





saving of 3 tons in displacement, the reduction 
of 600 tons in the machinery of equal power 
is equivalent to making the vessel equal in carry- 
ing power to another of 10 per cent. larger dis- 
placement. The advantage is gained, not with 
a greater, but on a somewhat less, coal consump- 
tion per indicated horse-power, so that the net 
result is a lessened coal consumption per ton carried 
by something more than 10 per cent., and a lessened 
first cost per ton carried also of something more 
than 10 per cent.* 





THE WATERWAYS OF RUSSIA. 
By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 34.) 

The River Dniepr, which forms the southern link 
of the three routes from the Baltic to the Black 
Sea, is only second to the Volga in importance 
among the European rivers of Russia. From the 
earliest times it has proved an important waterway 
between north and south. But the development 
of its traffic always has been, and still is, greatly 
hindered by the formidable rapids between Ekateri- 
noslav and Alexandrovsk, where the river crosses 
a belt of granite which traverses the south of Russia 
from west toeast. Navigation is still impracticable 
against stream over the rapids, which thus divide 
the river into two distinct sections, each having 
its own separate navigation. 

The Dniepr takes its rise at the southern end of 
the Valdai Plateau, called the Alaoun Hills, in a 
small lake called Msharo, and falls into the Black 
Sea, after passing the town of Kherson by a con- 
siderable estuary, called a Liman in Russian. Its 
total length is 1405 miles, and the area of its basin 
is over 200,000 square miles, having a population 
of 20,000,000 people in 1894. At 265 miles from 
its source, at the town of Smolensk, its width is 
245 ft. ; at 410 miles, at the town of Mogilev, its 
width is 410 ft. ; in the next portion, to the mouth 
of the Beresina, at 600 miles, the width varies 
from 330 ft. to 700 ft. ; at the mouth of the Pripet, 
at 760 miles, the width is 1400 ft. ; it then widens 
more rapidily, attaining 2660 ft. in several places, 
and reaching 3500 ft. at the Kiev railway bridge, 
830 miles from its source. Below Kiev, as far as the 
town of Kanev, at 915 miles, the width decreases, 
varying from 1050 ft. to 2100 ft. ; then it increases 
again, varying from 1820 ft. to 3080 ft. up to the 
town of Kremenchoug, at 1036 miles, reaching 4025 
ft. at Ekaterinoslav, at 1140 miles, and attaining 
its greatest width of 6755 ft. at the island of Koslov, 
1160 miles from its source. After that it narrows 
again rapidly till it is reduced to only about 600 ft. 
at the end of the rapids, just above the town of 
Alexandrovsk, at 1190 miles. P 

The principal rapids begin 84 miles below Eka- 
terinoslav, and extend to just above the town of 
Alexandrovsk, a distance of 41} miles. Below 
the rapids the river widens again, reaching 1225 ft. 
at 1207 miles, and varying between 1050 ft. 
at 3150 ft. as far as the town of Kherson at 
1390 miles from its source, or 15 miles above the 
mouth. The river discharges its waters into the 
estuary by several mouths through a delta. 

Throughout its course, above the rapids, the 
river is sandy, with a very winding channel, 
which frequently shifts, having its former site cut 
up into branches, creeks, and pools. Navigation 
is therefore much obstructed by sandbanks and 
shallows. Steam navigation extends as far up as 
the town of Orsha, about 45 miles above Mogilev, 
and 1040 miles from the mouth, for very light 
draughts, and the load draught of steamers above 
the rapids does not exceed 4 ft. 3 in. anywhere. 
The navigation above Kiev used to be much ob- 
structed by snags, but these have now been mostly 
removed. In a distance of 235 miles, 18,200 of 
these have been removed. Below the rapids the 
channel is deeper, and steamers drawing 7 ft. 6 in. 
come up to Alexandrovsk during spring flood. The 
total fall from source to mouth is 626 ft. Above 
Kremenchoug the fall is only about 0.3 ft. per mile; 
from Kremenchoug to the rapids it does not exceed 
1 ft. per mile, and below the rapids it is 4 ft. per 
mile; whilst below Kherson to the mouth it is only 

ft. per mile. In the 414 miles over the rapids the 
fall is 112 ft., or 2.7 ft. per mile. 

The total navigable length of all the rivers in the 
basin of the Dniepr is 6000 miles, whilst 3000 miles 
more are suitable for floating down timber. 





* We regret that in our last issue the engravings on 
pages 221 and 236, illustrating 75 and 350 kilowatt turbine 
generators respectively, were accidentally transposed. 








The depth of water varies exceedingly in conse- 
quence of the numerous shoals, ridges of sand and 
rock, &c. For instance, between Kiev and Ekateri- 
noslav at low water, it falls to as little as 29in. in 
some places, whilst in others it is 65 ft. 

The spring flood. does not last long ; at that time 
the volume of water flowing over the rapids is 
600,000 cubic feet per second, whereas at low water 
it falls as low as 10,600 cubic feet per second. The 
current is not inconveniently great for navigation 
in other parts of the river. 

The duration of the navigation, as observed 
during 10 years, was 223 to 275 days, or an 
average of 240 days on the lower Dniepr, whilst 
at Smolensk it is hardly 200 days. At Kherson 
the average is 277 days. Generally it opens about 
the middle of March, and closes about the middle 
of November. 

Of the tributaries, the two most important ones— 
Beresina and Pripet, both on the right side—have 
already been dealt with. Of those on the left side, 
only the Soj and Desna need be mentioned. Like 
all the other rivers in this district, they are full 
of sandbanks and shallows, and their navigation 
has been much obstructed by sunken trees or snags 
in their beds. Since 1885, when activity began to 
be displayed in attending to the requirements of 
the waterways generally, many thousands of such 
snags have been removed from the navigable parts 
of these rivers. 

The Soj falls into the Dniepr, 770 miles from 
its source, and is navigable by steamers drawing 
1 ft. 6in. to 2 ft. 6in. of water for 90 miles up. 

The Desna is about 465 miles long, and flows 
through a very fertile district, emptying itself into 
the Dniepr, 12 miles above Kiev. But it contains 
very little water, the volume in dry summers fall- 
ing to 1700 cubic feet per second, and it is, there- 
fore, very shallow. Steam navigation did not ex- 
tend higher than the town of Tchernigov, 113 miles 
from the mouth, till the last few years; the avail- 
able depth of water being 2 ft. in summer. Now 
the channel has been cleared of many boulders and 
rocky cills, and has been regulated, so that 
steamers can generally navigate as high up as 
Briansk, 360 miles from the mouth, on a draught 
of 1 ft. 6 in. at summer low water. 

The highest point where any considerable amount 
of work has been executed on the Dniepr to regu- 
late the river and to prevent serious mischief 
being done by it, is at Kiev. In 1840, the river 
here flowed inasingle stream. It gradually formed 
another channel, and threatened to leave the old 
channel, and with it the wharves of the town, at 
the same time also endangering the foundations 
of the piers of the railway suspension bridge. Be- 
tween 1850 and 1860, regulation works were exe- 
cuted with the object of causing the river to flow 
in one channel again, along the wharves, and of 
ee any undermining or injury to the 

ridge piers. After having resisted the force of 
the current and the flow cf ice for over 20 years, 
the dam which had then been built to close the 
principal branch stream gave way early in 1880, 
during an unprecedentedly high flood. The dam 
had, of course, to be rebuilt as quickly as possible, 
and further improvements were projected and exe- 
cuted from 1883 to 1890. The results which had 
been aimed at before, but had only been partially 
attained, were secured. The river now flows 
securely in one channel only at summer low water, 
along the wharves of the town, the side branches 
being permanently stopped off; for a distance of 
about 4 miles a sufficient depth of water has been 
obtained for navigation, and for convenient access 
for vessels to the wharves ; a training wall directs 
the stream into the proper channel at the railway 
bridge, so as to safeguard the piers, and the foun- 
dations of the latter have been protected by addi- 
tional stone-work. From the mouth of the Desna 
down to Kiev, the banks have been strengthened 
and the channel has been regulated. Wintering 
places for steamers and barges have also been 
formed. 

The volume of water passing down at Kiev at 
lowest summer water-level, up to 1892, was esti- 
mated at 15,220 cubic feet per second ; but in 1892, 
when the water was extraordinarily low, the water- 
level fell 19 in. below the previous records, and 
the volume was only 8570 cubic feet per second, 
with a velocity of 0.9 feet per second at the surface, 
and 0.67 feet per second along the bottom. 

This extraordinary low water was due to want 
of rain and snow. But the water supply appears 
to be falling off generally, though gustan and 
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the losses to the trade from these causes amounted 
to at least 1,000,000 roubles. 

For many years back, the number of craft bring- 
ing goods down the river has been from 150 to 450 
a year, carrying on an average 161,000 tons of goods 
a year, and the number of rafts has varied from 
250 to 1160a year. Nearly all the rafts come down 
in April, May, and June—most of them in May— 
and only very few in August and September, on 
account of shallow water on the rapids. 

The influence of the rapids on the traffic is shown 
by the fact that the traftic returns for the whole of 
the river and its tributaries above the rapids is less 
than for the 215 miles below the rapids. 

The principal articles of export are grain, timber, 
coals, ores, &c. The annual export of converted 
timber is 162,000 tons, which goes from Kherson 
to Odessa, Batoum, the Sea of Asov, and Constan- 
tinople. The annual export of wheat is 355,000 
tons, which goes mostly in lighters or sailing vessels 
from the various wharves on the lower Dniepr to 
Odessa, for shipment further. The total export of 
goods of all kinds is 645,000 tons a year. 

The Government are anxious greatly to improve 
the navigation of the river, and thus increase 
the export trade; and will, no doubt, succeed in 
doing so before long. But there is no intention 
of developing the internal navigation so as to estab- 
lish a through route from the Black Sea to the 
Baltic, as there is no indication that such a route 
is needed, nor warrant for supposing that it could 
succeed financially if constructed. 

The River Boug is 500 miles long, and is navigable 
by steamers as far as Voznesensk, where it is 7U0 ft. 
wide, 70 miles from its mouth. It soon widens 
to 3500 ft., and at its mouth, just above Nicolaév, 
it is 7000 ft. wide. It there opens out into its 
estuary, which is 30 miles long, and opens into the 
estuary of the Dniepr. The river was utterly 
neglected till quite recently ; practically nothing 
was done to improve the navigation till 1892. The 
trade of the Boug is confined to that part of the 
river below Voznesensk ; nothing has been done 
to improve the navigation above that place. 

Nicolaévy, the important naval port, is not 
actually on the Boug, but on the small tributary 
Ingoula, just before its confluence with the Boug. 

In 1862 the goods exported from Nicolaév 
amounted to 32,300 tons; in 1893 this quantity 
had risen to 800,000 tons. But these figures may 
not be very reliable, as the returns are often mixed 
up with those of exports from the Dniepr. 

The channel from Nicolaév through the estuaries 
of the Boug and the Dniepr is kept 21 ft. deep by 
dredging ; but even this depth is not sufficient for 
some of the largest merchant steamers, which have, 
therefore, to complete their cargo at Otchakov. 

The port of Nicolaévy and the channel are kept 
open during the greater part of the winter by an 
ice-breaking steamer. When there is not more 
than 4 deg. R. of frost, steamers get through 
by themselves. Passenger steamers continue run- 
ning with the assistance of the ice-breaker till the 
ice is 7 in. thick. When it gets thicker, the work 
is more uncertain, and it is no longer safe for pas- 
senger steamers to run. The ice sets about the 
middle of December, and breaks up about the 
middle of March. The usual thickness of the ice 
in the estuaries is 18 in., and in severe winters 
24in. There is practically no current in the lower 
part of the Boug in spring, when the ice begins to 
melt, and it has aJready melted considerably when 
the current does set in, the ice then begins to 
move, and is soon very quickly cleared away by the 
current, 

(To be continued.) 





THE PARIS EXHIBITION OF 1500. 


Amonea the many buildings now being erected 
on the Champ de Mars for the approaching Paris 
Exhibition, the one whic. is actually the most 
advanced is the great Hall to be devoted to textile 
exhibits, and which occupies a site exactly opposite 
the Engineering and Transport Building, which we 
recently described and illustrated.* It forms part 
of the range of buildings on one side of the Champs 
de Mars, and adjoins the Metallurgical Hall on 
one side and the Hall for Mechanical Exhibits on 
the other. Its principal entrance will correspond 
with the entry known as the Porte Rapp in the 
Exhibition of 1889. The Textile Building, like 
the others of which it forms a part, will have two 





* Sce ENGINEERING, vol. lxvi'., page 844. 
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facades, one giving on the central gardens of the 
Champ de Mars, and the other facing towards the 
Avenue de la Bourdonnais. This latter, except 
for the central entrance, will be extremely simple, 
as for its whole length it will be masked by the 
Exhibition elevated railway, and still further con- 
cealed by the numerous structures that will be 
erected within the enclosure, along the Avenue de 
la Bourdonnais. As regards the central entrance, 
we may say here that it will be a highly decorated 
architectural structure, of plaster framed on iron ; 
but we shall reserve to a future occasion our 
criticisms of the architecture of the Exhibition. 
On the other hand, the central entrance facing on 
the gardens of the Champ de Mars will be very 
conspicuous and will therefore be highly ornate. 
Its main feature will be a large circular bay sup- 
ported on each side by towers and turrets: on 
either side of the centre will be a smaller bay, 
and to the right and left, for the whole length of 
the building there will be a series of arches form- 
ing arcades in two storeys; there will be ten arches 
on the left and twelve on the right, corresponding 
in span to the bays of the building. The total 
length of this facade will be 281.40 metres 
(923 ft. 2 in.), including a short s of 9 metres 
that will form ‘a connecting gallery with the 
adjacent Mechanical Exhibits Hall. The facade will 
terminate near the Mining Building with a corner 
pavilion surmounted by a dome. 

As in the case of the other buildings, the ex- 
ternal decoration of the Textile Hall will be made 








of fibrous plaster laid over the steelwork of the 
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structure. In this, as in several of the other 
buildings, it is anticipated that the upper storey of 
the arcade on the facade will form a favourite 
promenade for the public; access to this gallery 
will be obtained by external and internal stairways 
in the corner pavilion just referred to, and by 
other stairways at the central entrance. 

The plan, Fig. 1, of this building, which we 
publish on our two-page plate of this week’s issue, 
shows the internal arrangements of the building. 
For almost the whole length it has three main and 
parallel naves neal by galleries 9 metres 
(29 ft.6 in.) wide. On the side of the Avenue de 
la Bourdonnais there is an exterior gallery 12.50 
metres (41 ft.)in width, and on the inner or garden 
side there are three galleries ; one of 3.90 metres 
(12 ft. 11 in.), a second of 6.15 metres (20 ft. 2 in.) 
reserved for restaurants, and a third 7.90 metres 
(26 ft. 11 in.) wide, which forms the promenade 
already referred to. Transversely, on the side of 
the Machinery Hall, there is a gallery 9 metres 
(29 ft. 6 in.), and on the side adjoining the Mines 
Building, and running into the corner pavilion, is 4 
gallery of 29.40 metres (96 ft. 4 in.). In the centre 
of the building and connecting the two principal 
entrances, there will be a transept 27 metres 
(88 ft. 7 in.) wide, surrounded by the 9-metres 
gallery and forming in the centre a square cupola 
surmounted by a dome that will be supported by 
steel ribs 45 metres (147 ft. 7 —— 

The Textile Palace has been designed by M. 
Blavette, Government architect; the construc- 
tion is due partly to MM. Moisant, Laurent, 
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Savey, et Cie, and partly to La Société des Ponts 
et Travaux en Fer. The cupola above referred to 
has been constructed by the first-named firm. We 
may here express our indebtedness to all these 
gentlemen for the information and illustrations 
that accompany this article. 

The types of girders employed have been de- 
signed with a special view to simplicity and 
uniformity. The two large longitudinal galleries, 
as well as the transept connecting the central 
entrances, are covered by a circular roof 23.52 
metres (77 ft. 2 in.) high. The other two longi- 
tudinal galleries of 27 metres (88 ft. 7 in.) and 
the 29.40 metre (96 ft. 4 in.) end transverse gal- 
leries, are covered by pitched roofs (see Figs. 2 to 6). 
The general character of the framing over the 
smaller intermediate galleries isa curved lower, and 
straight upper, member. These roof principals 
rest on the columns carrying the main trusses ; 
longitudinally they are connected by deep lattice 
girders, to which are attached the brackets sup- 
porting the intermediate roof ribs, &c. (see Figs. 3 
and4). There are upper galleries in the building 
placed at a height of 7 metres (23 ft.) above the 
ground floor ; great care had been exercised not to 
allow these upper galleries to interfere with the 
general effect. They are confined to the narrow 
9 metre and other side galleries, and are connected 
at intervals across the main naves by communicat- 
ing bridges 9 metres wide. There is also a partial 
upper floor for the kitchens of the restaurants, and 
which is isolated from the public. The plan Fig. 1 
shows the positions of the various stairways, as 
well as of the inclined travelling platforms that will 
be employed in this building. 

We may now describe the methods of erection 
adopted by the contractors, MM. Moisant, Savey, 
and Laurent, who, we may note in passing, employ 
steam instead of hand hoists, which, as we have 
seen, was used throughout in the erection of the 
Engineering and Transport Building. The con- 
tractors have very ingeniously simplified the 
temporary works required for erection by the 
use of two travelling stages which suffice for 
handling all the framework, although the heights 
of the different roofs vary considerably. One of 
them is reserved entirely for the lower portions of 
the work, and the other for the larger spans ; the 
illustrations we give in Figs. 7 to 10, page 260, ex- 
plain very clearly the arrangement adopted. The 
staging is carried on four trucks running on rails. 
Each truck has four wheels, and is provided with the 
necessary gearing for moving the staging forward on 
the rails. At the top of the staging is the upper plat- 
form, on which is placed the hoisting gear. This 
platform rests on vertical standards, two placed at 
the forward angles of the staging above the trucks, 
and extending downwards as far as the lower plat- 
form ; the position of the other standards is shown 
on the drawing which illustrates the construction 
of the staging. There are three platforms, the 
first, a few feet above the ground, carries the port- 
able engine that drives the various hoists by rope 
transmission, as indicated in Fig. 9; it was 
the intention of the contractors to use electrically 
driven machinery, but, unfortunately, no source of 
supply was available. The second platform is 
placed at a height of 18 ft. 6 in. above the ground, 
about the height of the upper galleries. As wil 
be seen from Fig. 9, the next platform projects 
far enough to allow all the operations of erecting 
the 9-metre span to be carried on. The third plat- 
form is 11.90 metres high ; this is at the level of 
the smaller roof trusses and the longitudinal girders 
between the main columns. The highest platform 
is at a height of about 67 ft. above the ground ; it 
is used only to carry the hoisting apparatus which 
Tuns on rails being laid for that purpose. The de- 
Vice consists of a built-up steel trussed beam 
mounted on wheels and running around a circular 
track of two concentric rails; the centre of the 
beam corresponds with, and is secured at, the 
centre of this circular track. The lower flanges of the 
beam serve as the tracks for the travelling carriage 
of the hoist (Fig. 10), which can be run to and fro 
from either of the platforms ; by this arrangement 
& universal command is obtained within the limits of 
the hoist. The staging for the large spans is shown 
in Figs. 7 and8, and is so simple in its construction 
as to call for no explanation. It travels forward on 
rails placed 59 ft. apart, and is sufficiently high 
(53 ft.) to command the whole of the curved and 
Pitched spans, for the erection of which it is em- 
ployed. e understand the arrangement of scaf- 
folding we have described gives complete satisfaction. 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LXVI. 


ToRPEDO-LAUNCHING TUBES. 


Tue Schneider-Canet system of artillery com- 
prises a series of torpedo-launching tubes, of 
various patterns, fulfilling the numerous conditions 
required in service in modern fleets. A special 
section of the artillery department is reserved 
for this work. 

The tubes are of gun-metal or of steel, as may 
be found expedient, and they can be adapted for 
launching any type of torpedo now in service in 
various countries. The series may be divided 
into two principal classes : 

1. Tubes above Water-Line for Launching Tor- 
pedoes.—The large number of patterns of this class 
differ one from the other only in their mountings, 
which vary in design, according to the conditions of 
service and the type of ship on which they are 
fitted. They can, moreover, be extended in 
front by a spoon-shaped guide which insures the 
horizontal position of the torpedo being retained 
when it penetrates the water after launching. 
The following details are common to all the types : 

(a) The delicate mechanism carried by the tor- 
pedo itself, and especially the screw which propels 
it, are secured against all damage that might be 
caused either by the sudden influx of compressed 
air or by the deflagration of powder gases. 

(b) The closing of the rear of the tubes which 
is of a special design resembling the interrupted 
threads of breech-blocks ; a progressive turning of 
the closing arrangement insures a tightness of 
the joint under the pressure at which firing 
takes place. Certain closing actions are effected 
mechanically, reducing the efforts to be developed 
on the governing crank. 

(c) For the tubes —— with compressed air- 
firing device, the mechanism for launching with 
powder is also delivered, unless otherwise stipu- 
lated. 

(d) Smokeless powder can be used when re- 
quired, so as to prevent an enemy from noticing 
the exact instant a torpedo is fired, and from aim- 
ing at a dangerous part of the ship. 

(e) Firing can be effected by a percussion or an 
electric fuse, and the firing device can be worked 
mechanically or by electricity at will. 

(f) The Schneider-Canet tubes are provided 
with automatic apparatus which render impossible, 
in current manceuvres, any mistake in the order of 
succession of the various actions. 

(g) The tubes are fitted with luminous sights 
which render night service possible, the deviations 
resulting from the speed of the target, and the 
ship itself being corrected automatically. 

From the above remarks it will be seen that it 
will prove sufficient, to obtain a clear idea of the 
Schneider-Canet system, to give the details of one 
tube, a special description being added of each of 
the principal types of mountings. 

Fixed Tube on Deck in the Bow of Torpedo-Boats 
(Figs. 601 to 604, page 262).—The tube may be 
made of gun-metal or of steel, the thickness of 
the walls, and consequently the total weight, 
varying according to the metal used. It consists 


1} of two cylindrical rings, the length and inside 


diameter of which depend upon the type of 
torpedo to be used, and which are fitted together 
by means of flanges and bolts. The top centre 
line on the inside surface is made with a groove, in 
which the torpedo fits; this serves as a guide 
during firing. On the tube are the following parts : 

1, The breech-closing arrangement, which is, 
broadly speaking, like that used for guns; its 
operation is, therefore, familiar to gunners who 
are already accustomed to the service. 

The closing device consists of a circular plate 
made slightly convex to the rear, which fits to the 
tube, and is made to pivot round a vertical hinge ; 
round its circumference are a series of continuous 
and interrupted threads, similar to those of gun 
breech-blocks. This disc is strengthened by a cer- 
tain number of ribs; it carries in the rear a fixed 
handle, and the firing bolt to be described later. 
The tube ends at the rear in a ring in which is cut 
a rabbet in which the disc fits when it is closed. 
In this rabbet is formed the joint that insures per- 
fect tightness during firing, the disc bearing against 
a special plastic ring placed in the rabbet. To close 
the disc and obtain the required degree of fasten- 





ing, a round ferrule is screwed in the | angers of 
the rabbet, and is made to turn round its centre ; 


on its inside are cut a series of continuous and 
interrupted threads which correspond exactly to 
those on the disc, in such a manner that it is suffi- 
cient, in order to fix the disc to the tube when it 
is at the bottom of the rabbet, to turn the ferrule 
to a degree corresponding with the pitch of the 
continuous threads, this action being transmitted 
by a toothed sector fitted to the outside of the 
ferrule, and by a pinion placed in the thickness of 
the ring in the rear of the tube. The wholesystem 
is worked by a crank. 

To open the disc the crank is turned round 
to disengage the continuous threads, the disc 
being then brought to the side by drawing 
on the fixed handle. When the torpedo is 
placed home in the tube, the same motions are 
repeated inversely, to close the disc. On its 
inner concave surface, the disc is provided with a 
recess in which the charge is placed. The gases 
flow through the tube by vents, arranged in such a 
manner that the propelling machinery of the tor- 
pedo is not in direct contact with them, the pres- 
sure rising progressively in the tube. The veni in 
which the fuse fits is cut through the centre of the 
disc and ends in the centre of the small powder 
chamber. A spring ejector serves to withdraw the 
fired fuse. 

The firing device consists of the bolt and the 
working mechanism. The bolt, which is similar 
to those used for guns, is made movable in a longi- 
tudinal groove fitted to the outside surface of the 
disc, the bottom of the groove forming a fixed rack. 
On the bolt is fitted the centre of the joint of a ball 
hammer, on the hinge of which are cut a series of 
teeth that engage the fixed rack. The whole is put 
together in such a way that when the tolt is at the 
extreme limit of its travel, the ball of the hammer, 
which is provided with a percussion pin, is in con- 
tact with the rear of the fuse; when it is at the 
lowest part of its travel, the hammer is brought 
down. It is sufficient, therefore, to move the bolt 
in its groove to communicate to the striker the re- 
quired vis viva to fire the fuse. This action is im- 
parted to the bolt by the firing device, the disen- 
gaging of which can be controlled either by hand or 
by electricity. 

2. The firing device acts on the bolt to bring it 
up to the limit of its travel by means of a two- 
branched lever which is jointed under the lower 
rear end of the tube and controlled by a horizontal 

iston worked by a spiral spring contained in a 
fixed cylinder. A vertical disengaging mechanism 
held by a pawl mounted on the armature of an 
electromagnet, keeps it in position. The disen- 

aging of the system is obtained in lifting the pawl 
* hand or by an electric current. The two-armed 
lever can then work the firing bolt freely. To 
bend the main spring, a round rod is operated 
which is placed in a socket at the end of the shaft 
which carries the firing lever. This socket is 
provided with a cam which, when the lever is 
operated, causes the disengaging gear to turn until 
it grips the pawl of the electromagnet. When this is 
effected, the rod is put back in the accessory chest. 

3. The stop latch serves to fix the torpedo in the 
tube as long as the firing device is not worked. 
It consists of a cylindrical piston made to enter-the 
tube for a certain length, and is fitted to the lower 
part near the rear. A’slit is cut in the piston in 
which the lower fin of the torpedo fits. This latch is 
governed bya spring, and, as mentioned further on, 
is arranged so as to leave the torpedo free pre- 
vious to the firing of the charge. 

4. As long as the torpedo remains motion- 
less in the tube, its mechanism does not 
work, the compressed air in the _ reservoir 
not reaching the cylinders that work the propeller. 
As, soon, however, as firing takes place, the tor- 
pedo advances in the tube and immediately this 
forward motion is started, the valve opens which 
admits the compressed air, under the action of the 
starting finger that projects from the inside sur- 
face of the tube at the spot chosen for the lever, 
which works this valve and which is fitted to the 
torpedo. 

5. A-brake serves to fix the torpedo in the tube 
until it is fired. It consists of a piston which may 
project on the inside and bear on the torpedo under 
the action of a spiral spring contained in a suitably 
shaped casing. It can only act when the torpedo 
has been placed completely home ; until then it is 
maintained on the outside. To this effect, it is 
rovided with a threaded rod to which is fitted a 
andwheel. During the time the charging of the 





tube goes on, the threaded rod is brought down in 
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SCHNEIDER-CANET FIXED AND MOVABLE TORPEDO-LAUNCHING TUBES. 


(For Description, see Page 261.) 
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its nut and the brake is flush with the inside wall 
of the tube, its spring being compressed. As soon 
as the torpedo is in place in the tube, the brake is 
made to bear on it and its spring gets relaxed, by 
turning round the handwheel. 

6. In order to close the tube when it is not re- 
quired in service, to keep the inside free from sea- 
water, a cover is fitted to the front end and made 
to swing on a hinge, the joint not being tight 
as is the case for the rear closing arrangement. 
This cover is worked by a series of levers of the 
usual kind, the safety devices, however, vary with 
the shape and dimensions of the tube and with the 
accommodation on the manoeuvring platform. 

7. Intorpedo-firing service, it is absolutely neces- 
sary that the succession in the operations of charg- 
ing and firing be effected in a perfectly uniform 
order, as the least mistake might give rise to most 
serious consequences. All the various working 
parts must, therefore, be joined together mechani- 
cally or united with clutches, so that all mistakes 
be imp ssible. These special arrangements are the 
following : 

(a) A system which fixes the firing device until 
the tim» when firing is to take place. A movable 
pin can be placed so as to go through the vertical 
arm of the firing lever and the trigger. This junc- 
tion of the two parts prevents all action, and the 
pin is only removed the instant firing is to take 
place. 

(b) On the same shaft, to which the firing lever is 
fitted, is a second one which works the stop latch 
through a finger which penetrates it. The latch 
forcibly disengages the torpedo before firing takes 
place, as the striker only drives against the fuse 
when the firing lever reaches the limit of its 
travel, while the latch runs down completely when 
lever has performed half of its travel only. 

(c) The front cover is governed by a bar which 
is connected through a series of levers and a 
longitudinal rod, to a hand lever placed on the 
right side of the tube near the rear end. Per- 
pendicular to the axis of this hand lever, and near 
its joint, is a round stop which, when the lever is 
brought right back and the front cover open, acts 
on a spring pawl placed in a frame on the side of 
the tube. This pawl holds back the trigger, thus 
rendering firing impossible until the stop on the 
hand lever disengages it. Firing can therefore 
only take place when the front end cover is opened 
out. 

(d) A projecting flange on the lower part of 
the rear ring unites the breech cover to the 
tube when it is closed. This flange hides the end 
of the longer lever branch of the firing device, as 
long as the tube is not completely closed: until 
then the latch cannot work. 

Such are briefly the principal safety arrangements 
of the Schneider-Canet tubes. They may vary in 
matters of detail, shape, and position on the tube 
from one pattern to another ; the principle, how- 
ever, remains the same. 

It is not necessary to describe here the mechanism 
for governing torpedoes at a distance, which in 
certain cases is found necessary; such me- 
chanism form more especially part of the ship’s 
gear. 

Fixed Mounting (Fig. 601, page 262).—In this 
pattern the mounting consists of a plain support 
which serves to fix the torpedo to the deck. The 
required training is obtained by the steering of 
the ship, the tube always firing direct forward ; no 
special methods of fixing the tube are required, 
apart from those which result from the ship’s out- 
fit, it being well understood, however, that nothing 
must interfere with the manwuvres and the various 
launching operations. 

Fixed Tube in the Bow of Torpedo-Bouts.—This 
tube, shown in Fig. 604, is fixed, and is placed 
under the deck in the ship’s bow. It differs 
from the —— in matters of detail only. It 
consists of two cylindrical parts joined together by 
flanges and bolts. The tube is fitted ‘with the 
breech - closing cover with electric firing device ; 
the starting finger ; the automatic stop latch of the 
torpedo, the front end cover which is kept in place 
by a latch fitted to the end of a long rod that 
allows the fastening from the rear ; a safety bar on 
the top part of the tube, constantly drawn forward 
by a spiral spring, and which prevents, as long as 
the front end cover is closed, the placing of a fuse 
in the vent, thus insuring complete safety against 
premature firing. The torpedoes are always fired 
direct forward, and the required direction is given 
by the steering of the ship. 





Torpedo-Launching Tube on Central Pivoting 
Mounting, Without Elevating Gear (Figs. 608 and 
609).—This type of tube, with spoon-shaped ex- 
tension, shown in Fig. 608, is fitted on deck, 
and made to fire from both sides of the ship. 
The tube is of steel, in two parts, and is pro- 
vided in front with a spoon-shaped guide. It con- 
tains the various mechanical details already des- 
cribed. The spoon-shaped guide begins with a cy- 
lindrical neck cut out at its lower part. The 
groove is continued in it without interruption, so 
that when the T-shaped support reaches the 
end, the torpedo enters the water horizontally, 
thus doing away with all lateral deviations, and 
insuring a greater precision in the launching than 
would be the case were the torpedo to plunge 
point foremost. 

The central pivoting mounting consists of the 
ring in which fits the tube pivot placed under the 
centre of gravity of the tube; the support bolted 
on the deck and carrying the pivot; the racer 
round which the whole system is made to turn on 
four rollers placed under the joint rings. These 
rings are made arc-shaped underneath the tube, 
and carry the roller axles ; they are each provided 
with a clutch brake to fix the system in any 
required position. The brake is worked by means 
of a handwheel fitted to a screw. 

Torpedo-Launching Tubes for Service on Deck of 
Destroyers (Figs. 606, 607, and 610 to 614).— 
These tubes, with spoon-shaped extensions, are 
designed for the armament of destroyers. The 
Chishima Kan, built for the Japanese Navy, is 
provided with this type of tube, They fire from 
both sides of the ship, the deck being provided to 
that end, with straight and circular racers. The 
tube proper is in one piece, the spoon-shaped ex- 
tension being made to turn up and down round a 
hinge bolt. The accessory fittings are similar to 
those of the preceding types, namely, the closing 
cover, the firing device, the stop latch, the starting 
finger, besides the support and joint of the spoon- 
shaped extension. 

The mounting consists of a frame, fitted in the 
rear with two ciccular arms joined to the top part 
by a horizontal stay. The middle part of this stay 
is made with a nut, in which turns a square- 
threaded screw worked bya handwheel and jointed 
to the tube. It suffices to act on this handwheel 
to give to the tube the required elevation. At the 
lower part of the frame are placed the sockets in 
which the rollers fit ; these are on a vertical axle, 
and can be made to turn in the required direction. 

In the centre of the ship are two concentric 
racers formed of two flat strips, round which the 
rollers turn when their surface is more or less 
parallel with the end bars of the frame. When 
the tube is not in service, and when it is loaded, it 
rests on these racers, its axis being parallel with 
that of the ship. When loading is completed the tube 
is turned round normally to its first position, and 
the rollers having been moved through 90 deg., are 
placed on the two rails across the deck, the tube 
being rolled to the side on which firing is to be 
effected. On both sides of the ship are half racers, 
as shown in Fig. 610. The tubes can fire round 
50 deg. fore and aft. This arrangement enables 
the firing under a maximum range with one single 
tube. The manceuvres are very simple and quickly 
effected. 





THE MANUFACTURE OF PROPELLER 
HAFTS. 


By D. B. Morison, Hartlepool. 


DuRtINnG 1898 there were 173 casualties to shafts at 
sea, and over 1000 shafts were condemved and renewed 
in British-owned steamships. Such a record repre- 
sents an enormous loss to owners and underwriters. A 
very large proportion of these casualties isdue to the 
failure of propeller shafts, and if the accident occurs 
at sea it renders the vessel practically helpless, and 
endangers the lives of all on board. From a com- 
mercial point of view such a disaster may involve the 
total loss of the vessel and her cargo, or if rescued by 
a passing steamer, liability would be incurred for 
the highest salvage ever awarded by the Admiralty 
Court, and in addition there would be loss of earnings 
over a long period, and expenditure for repairs. 
The practice of sending vessels of very full model 
on long ocean voyages in ballast, with the propeller 
only partially immersed, is undoubtedly one of the 
principal reasons for the very high mortality of pro- 
peller shafts in cargo boats. 

If this practice is considered to be a commercial 








severity of which is illustrated by the fact that the 
life of propeller shafts in modern cargo boats is shorter 
now than ever before in the history of shipping. 

If these necessary precautions are taken, it is abso- 
lutely certain that this high percentage of failures, 
with their attendant monetary losses, will be very 
greatly reduced. 

The four chief factors which govern the life of a 
propeller shaft are: 

I. Material. 
If. Workmanship. 

III. Corrosion. 

IV. Wearing down of stern bush. 

Ingot steel of good quality (Fig. 1, page 265) is an 
excellent material for crank, thrust, and tunnel shaft- 
ing, but for propeller shafts it is unpopular, chiefly on 
account of its liability to corrosion, and dangerous 
grooving when in contact with sea water. When pro- 
peller shafts are made of ingot steel, every possible 
precaution should therefore be taken to prevent local 
corrosion. 

Shipyard scrap steel, if of uniform quality and free 
from hard brittle shearings, produces good general 
forgings. It is cheaper than ingot steel, but is equally 
susceptible to corrosion, and especially to thejintense 
local corrosion or grooving which occurs at the ends 
of the brass liners on propeller shafts. A typical 
example of this local corrosion in a steel propeller 
shaft, forged from shipyard scrap, is shown in Figs. 2 
and 3, page 265. This shaft was found on 
examination in dock to have a deep narrow 
groove immediately forward of the after liner 
within the stern tube. It was removed from 
the ship, and on being subjected to one blow 
under a steam hammer it fractured through the 
groove. Fig. 2 is a view with the brass liner cut back 
in order to show this groove A B mora clearly. The 
depth of the groove varied from 4 in. to a maximum 
of 14 in., as shown by the dark portion of Fig. 3. The 
reduction in effective area was such as to decrease the 
strength by 50 percent. But a still further decrease in 
strength is due to the nature of the groove. It is well 
known that the easiest way to break a bar of any 
material is to nick it circumferentially, and then give 
ita sharp blow. This is exactly what occurs witha 
propeller shaft, as the groove being in a plane at right 
angles to the axis, produces a maximum weakening 
effect when the shaft is subjected to a sudden com- 
bination of torsional and transverse stresses, such as 
results from racing; and had this particular vessel 
done another voyage and encountered heavy weather 
the shaft would undoubtedly have failed. This is by 
no Means an unzommon example, as thousands of pro- 
peller shafts have been condemned for similar reasons, 

A mixture of steel scrap and iron scrap is a most 
dangerous and unreliable material for shafting, as it 
naturally produces a non-homogeneous forging, and 
one altogether unsuitable for withstanding severe 
stresses. The two dissimilar metals also set up very 
rapid corrosion when in contact with sea water. 

here is @ consensus of opinion amongst marine 
engineers that iron is an eminently suitable material 
for propeller shafts, but unfortunately it is frequently 
associated with the dangerous belief that the stereo- 
typed expression of ‘best selected scrap iron” 
implies a material above suspicion. The difficulty in 
obtaining scrap iron is steadily increasing, the con- 
signments usually consisting of a miscellaneous collec- 
tion of every conceivable quality in varying stages of 
corrosion. This has to be picked over, the serviceable 
pieces being selected and cleaned for the manufacture 
of forgings. These pieces are formed into a pile and 
welded into a slab, the slabs being reheated and 
welded together to form the forging. The great 
danger lies in the presence of steel, which it is prac- 
tically impossible to entirely eliminate, as only the 
closest examination can detect the difference between 
the two materials, and it is an undeniable fact that 
the presence of scrap steel amongst the scrap iron has 
been responsible for a great many failures of pro- 
peller shafts. 

Iron, even of the best obtainable quality, does not 
produce such a clean-looking shaft as ingot steel, as 
the nature of the manufacture of iron renders it im- 
possible to eliminate all traces of impurities, and it 
is for this reason that surfaee marks cannot be entirely 
avoided in iron shafts. ; 

No portion of a ship’s machinery is subjected to 
such a trying combination of destructive influences as 
the propeller shaft, which is required to withstand 
compound stresses of the severest character. It is, 
therefore, obvious that a structure of such vital im- 
portance, exposed to these conditions, and situated in 
an inaccessible position, should be constructed of a 
homogeneous and reliably uniform quality of the best 
and most suitable material known to engineers. 
Neither scrap iron nor scrap steel fulfils these require- 
ments and a mixture of the two is disastrous. F 

In order to obtain greater uniformity of material 
shafts have occasionally been made of manufactured 
iron. It does not follow, however, that because a 





necessity, then provision should be made for the ab- 
no-mal stresses which it imposes on the shafting, tho 





shaft is made from newly manufactured iron it is 
therefore of good quality. The only guarantee of 
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quality is to obtain from well-known iron manufac- 
turers a definite brand of established reputation for 
excellence. . Tay Sd 

Having obtained iron of unquestionable quality, itis 
then essential that the methods of manufacture are 
such as to produce forgings of the highest degree of 
excellence and reliability. 

In Fig. 4, page 266, is shown a pile of _Serap iron 
ready for placing in the furnace where it is raised to 
a welding heat, and the more uniform the heat 
throughout the pile the better will be the welding 
in the resulting slab. 

Section of material, uniformity of thickness, and 
the method of building up the pile have a most im- 

ortant bearing on excellence of workmanship. If, 
for example, the pile is composed of rectangular iron 
bars cut into lengths, it is necessary for the free cir- 
culation of the furnace gases through the pile that the 
bars should be separated from each other, and it is 
quite an easy matter for the forging to be very 
seriously damaged if the forgeman uses convenient 
pieces of scrap steel for this purpose. Again, if the 
material is of unequal thickness, there is the danger 
of unequal heating, and consequent laminations in the 
forging. 

Careful and 


piplenged investigation into these and 
other causes 0 


failure has resulted in the production 





of a pile built up with iron of special sections, and in 
such a manner that the method of manufacture mini- 
mises the chances of careless workmanship, and pro- 
duces a forging specially adapted for obtaining greater 
reliability in propeller shafts. 

Fig. 5, page 267, illustrates three pieces of this 
special Lockfast iron fractured to exhibit the fibre. 
It was manufactured by the Weardale Iron Company, 
and is of their well-known Tudhoe brand. The section is 
formed with two projecting ridges, and being of equal 
thickness throughout, uniformity of heating is insured. 

When laid into a pile these projecting ridges form 
regular channels, and thus insure a uniform heat 
throughout the pile, so that the whole mass can be 
thoroughly welded together. Fig. 6, page 267, shows 
cross piling of Lockfast iron, but after an elaborate 
series of tests this method has been entirely super- 
seded by the parallel piling (Fig. 7), which gives 
much superior results, and by which the fibre of the 
iron is maintained in one direction. This is a 
feature of the greatest value and importance in the 
case of propeller shafts which have to withstand 
such severe stresses. By adopting two breadths of 
section a system of break joints is possible, and 
the projecting ridges by forcing themselves into the 
pieces below, cause a lateral displacement of material 
in such a manner that the longitudinal joints are 
forcibly closed and effectively welded. The interlock- 
ing or imbedding of these ridges into the next 
lower layer insures the intimate consolidation of the 
entire mass, and minimises the dangers of lamination. 
_ There are various theories to account for the groov- 
ing in a propeller shaft (Figs. 2 and 3), but whatever 
may be the contributing causes, there is no doubt what- 
ever about its extreme weakening effect on the shaft. 

Steel, on account of its crystalline structure, is 
weakened to a much greater proportionate extent by 
this grooving than fibrous iron, and is also very much 
more susceptible to grooving than iron. The result 
of an experiment made in order to demonstrate the 
difference in the weakening effect of a groove in bars 
of steel and fibrous iron, when subjected to a sudden 
sharp blow, is illustrated in Fig. 8, page 267. A num- 

r of bars were carefully forged from shipyard scrap 
steel, and in order that the steel should be of uniform 
quality, manhole punchings from a ship’s tank-plates 
were cut into strips and piled in the ordinary manner. 
An = number of bars of the same dimensions were 
forged from p2rallel-piled Lockfast iron. The bars 
were all turned to the same diameter, and a sharp 
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groove cut in each bar midway in its length. Each 
bar was then placed in a testing machine, and a heavy 
weight dropped from a given height directly on to the 
grooved portion. Two sets of tests are illustrated in 
Fig. 8 as representing a fair average of the whole 
series. 

No. I. is a steel bar which broke with one blow, the 
weight falling from a height of 3 ft. 

No. II. is an identical Lockfast-iron bar after being 
subjected to one blow from a height of 7 ft., or double 
the height which fractured No. I. 

No. III. is a steel bar which broke with one blow, 
the weight falling from a height of 3 ft. 

No. IV. is a parallel-piled Lockfast-iron bar, which 
was subjected to twelve similar blows which broke 
No. III. at the first blow. 

The steel bars gave very satisfactory results as to 
tensile strength and elongation, and if they had not 
been grooved would have successfully withstood a large 
number of blows, and would have taken a large angle 
of bend without showing signs of fracture. The ex- 
periment simply demonstrates the extremely weaken- 
ing effect a groove, at right angles to the axis, has on a 
steel bar subjected to a sharp sudden transverse 
blow, and it also clearly proves the great superiority 
of fibrous iron when subjected to this particular test. 
Iron propeller shafts, however, have a very n uch l2ss 





tendency to groove than steel, therefore by grooving 
both the steel and iron test-bars in the same manner 
the iron was placed at a greater disadvantage than 
would be the case in ordinary practice. 

Nickel steel being of a tougher nature will give 
much better results, when subjected toa drop test than 
ordinary steel, but it is equally susceptible to groov- 
ing, and some very serious accidents have occurred, 
even with nickel-steel propeller shafts. 

If a steel shaft is in contact with sea water it will 
corrode very rapidly, and the danger point is quickly 
reached. 

An iron shaft in contact with sea water will also 
corrode, but if the iron is of uniform quality, and the 
fibre is along the shaft, it will not corrode locally to a 
dangerous extent. 

If sea water is present corrosion must occur, and all 
propeller shafts should therefore be covered within 
the stern tube with a continuous brass liner cast in 
one length, so as to avoid any defects with lapped or 
fused joints. Contact with sea water is then only 

ssible at the joint between the end of the brass 
iner and the propeller bogs. 

There are numerous devices for the protection of this 
part, and Fig. 9 annexed shows a simple and effective 
method which is extensively adopted. The rubber 
ring should be of a good quality, and coated with a solu- 
tion of Chatterton’s compound, and it should be re- 
newed each time the shaft is drawn. If by accident 
water does pass the rubber ring, there is still the possi- 
bility of dangerous local grooving at right angles to 
the axis of the shaft, but in order to avoid this a 
series of zigzag recesses are formed on the inside of the 
liner which are filled with Chatterton’s compound, so 
that, even if water should by any chance find its way 
in, grooving at right angles to the axis of the shaft is 
impossible. The recesses have also the advantage of 
preventing the concentration of transverse stresses at 
the extreme end of the liner. 

Another source of danger is the wearing down of the 
stern bush, as it causes very severe stresses to be 
thrown upon the shaft, especially when racing. It is 
most. essential that the amount of wear should be 
noted each time the vessel is docked, and the bush re- 
lined whenever necessary. This rebushing is some- 
times over because it involves a longer time in 
dock, but such a course is unfair to the shaft, no 
matter of what material it is made, and it is also un- 
fair to the superintendent engineer who is responsible 
for the upkeep of the machinery. 


The all-important commercial question which will 
at once suggest itself to the shipowner is, ‘‘ What is 
the extra cost ?” 

Better material naturally means greater cost, but a 
small increase in initial outlay cannot be regarded as 
extravagant for the better protection of the vessel and 
her cargo, and for the satisfaction of knowing that 
nothing has been omitted which will contribute to the 
greater safety of those on board. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 24. 
Tue American iron trade is approaching a critical 
condition of things. As capacity is so largely sold up 
for this year there is not much to do but to sell for 
next year’s delivery. Manufacturers have all along 
been extremely unwilling to do so, but now that 
September is almost here they are giving way with 
less opposition to the strong pressure to book orders 
for 1900 delivery. This conclusion is reached after a 
very careful sizing up of probabilities as to produc- 
tion and demand in the interim. The demand for all 
kinds of steel is enormous, and steel pig is advancin 
out of ———— to foundry pig. Billets advance 
from 35 dols. to 40 dols. with a couple of leaps, and 
even at that figure they cannot be had. To-day the 
Cramp Shipbuilding Company intimate they may be 
obliged to suspend men until steel arrives 
from Pittsburg. Other lesser establishments have, 
in fact, suspended within a few days, and more 
are likely to follow. A famine is threatened, but 
only threatened, despite assurances to the contrary 
from high authorities. Most serious inconvenience is 
already experienced. It may possibly go no further, 
but to-day’s evidences are by no means reassuring. 
The demand comes from all avenues and all quarters, 
and now that autumn is at hand we must prepare for 
a rush of orders from a host of small buyers who are 
unable to—and not wise enough to—order months 
ahead. It will be this small fry that will do the loudest 
squeeling. The car-builders are howling for bar iron 
and cannot get it. Pipe line builders are crying for 
material to fill contracts before cold weather. Ship- 
builders are almost out, and twenty-one out of thirty- 
two vessels building on the Delaware are threatened 
with scarcity of material. Twelve blast-furnaces 
with a capacity of 2,500,000 tons are being worked at 
and at least adozen more have been projected. This, 
of course, is very poor consolation. There is a steady 
growth of demand. Enterprise after enterprise is 
springing up, and material must be had. ‘The ore 
interests are uncovering or locating vast deposits, 
which hold out encouragement for abundance for 
future years, but the question is, ‘*‘ What we will do 
next year?” The Northern Pacific Railroad contem- 
plates building 15 Lake vessels of large capacity, but 
shipyards will first have to be cstaliehed. All the 
the old rattletrap mills and furnaces are being brought 
into line to trickle out their little supplies. Prices 
are threatening to advance, but this will not hasten 
production. A good many orders were taken: last 
week for delivery next summer. Among these orders 
were contracts for basic and Bessemer pig, plates, and 
shapes. The question of price is a hard one to speak 
of intelligently. Judging by the past, advances must 
come. Buyers themselves have been responsible for 
several recent advances. Manufacturers would if they 
could deline orders and accummulate stock and sell to 
the highest bidder. Buyers are doing the next thing 
to it, viz., they are offering bonus on bonus for the 
eres possible delivery. Steel rails are moving up- 
ward. 








Coat In Natat.—The extract of coal in Natal amounted 
last year to 387,811 tons, as compared with 243,960 tons in 
1897. In 1889 the production was 25,609 tons. 





MipianD Raitway.—The directors of the Midland 
Railway have taken a new departure with regard to the 
conduct of the daily business of the system. They have 
decided_to mg five district superintendents. This 
is a policy which has been adopted by the London and 
North-Western, the Great Eastern, and other companies 
for a long time past, and the wonder is that it has not 
been introduced sooner upon the Midland. 





Hauirax Exectric Tramways.—At a meeting of the 
tramways committee of the Halifax Town Council on 
Friday, the committee resolved to recommend the Coun- 
cil to obtain Parliamentary powers for extending the 
tramways to Rippenden and Rishworth vid a new road 
which it is proposed to construct from Skircoat to Sowerby 
Bridge, through the Pye Nest estate. The improvement 
committee of the Council has decided to recommend the 
construction of this road on condition that the land 
required is given. This condition has already been 
accepted by one large landowner. The cost of the pro- 
posed new road is estimated at about 22,0007. The tram- 
ways committee further decided to recommend the Coun- 
cil to obtain Parliamentary — for extending the 
tramways to Brighouse, vd ipperholm, Hove Edge, 
and Bailiffe Bridge, in addition to the route which has 
previously been adopted via Elland. Another reeom- 
mendation of the committee was for powers to construct 





a branch from Mytholmroyd to Cragg Val. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Business was inactive on 
the warrant market last Thursday forenoon, but prices 
were very firm, there being but few sellers. About 
15,000 tons of iron were dealt in, and there were advances 
all round, ranging from 3d. to 64d. per ton. The market 
continued firm and idle in the afternoon, when about other 
15,000 tons changed hands. Scotch iron closed 4d. per 
ton up on the day, and other sorts 6d. to 84d. 
per ton. The settlement prices were: Scotch iron, 
68°. 104d. per ton; Cleveland, 66s. ; Cumberland and 
Middlesbrough hematite iron, 72s. 74d. and 70s. per ton 
respectively. Business was again very quiet on Friday 
forenoon, and prices were easier, notwithstanding strong 
advices from America. About 15,000 tons were disposed 
of, and Scotch iron fell 24d. per ton ; Cleveland, 5d. ; and 
hematite iron, 34d. per ton. In the afternoon other 
20,000 tons of iron changed hands, and Scotch gave 
way other 2d., and Cleveland gained 1d. per ton. 
The settlement prices were: 68s. 6d, 65s. 74d., 
72s, 6d., and 70s. per ton. Only a small business was 
done on Monday forenoon, some 15,000 tons being 
sold. The strong advices from America were somewhat 
neutralised by the more serious political outlook in the 
Transvaal, and prices were the turn easier, the reduction 
being 1d. to 3d, per ton. In the afternoon the market 
was very flat on a little realising, and a scarcity of new 
orders, owing to the political troubles. About 20,000 tons 
changed hands, and Scotch closed 103d. down on the 
day, Cleveland 84d., and hematite iron 1s. 1d. per ton. 
The settlement prices were 67s. 74d., 65s., 71s. 44d., and 73s. 
per ton. The market displayed renewed flatness on Tues- 
day forenoon. Some realising was engaged in by timid 
holders. on account of the political outlook in the Trans- 
vaal. Business was done to the extent of about 30,000 
tons, and there was a decline all round from 5d. to 64d. 
per ton. The market was a shade better in the afternoon, 
realising having ceased, and prices recovered from 2d. to 
24d. per ton, the sales amounting to 25,000 tons, and the 
settlement prices being 67s. 3d., 64s. 9d. 71s, and 
733. per ton. A fair amount of business was done 
in the warrant market this forenoon, and the tone 
was better. About 20,000 tons of iron were sold, 
and there was an advance of 14d. to 3d. per ton. 
The market was irregular in the afternoon, when other 
25,000 tons changed hands. The settlement prices were: 
67s. 34., 653., 71s, and 73s. per ton.. Scotch fell 2d., and 
hematite iron 3d. per ton, but Cleveland made 14d. The 
following are the quotations for No. 1 makers’ iron: 
Clyde, 793. 6d. per ton; Gartsherrie and Calder, 80s.; 
Summerlee and Cultness, 85s. 6d. per ton—the foregoing 
all shipped at Glasgow ; Glengarnock (shipped at Ardros- 
san), 8Us. ; Shotts ae 2 at Leith), 82s. 6d; Carron 
(shipped at Grangemouth), 81s. per ton. So far as they go, 
the reports from America are very satisfactory, but 
their influence on prices here is no longer so predomi- 
nating as it waz. This may be attributed to the fact 
that an early considerable increase to their already vast 
production of pig iron is a certainty, thus engendering 
fears of active competition at present with this country 
for pig-iron orders, The German and Russian make of 
p’g iron also shows a notable increase, and the absence 
of foreign demand, which is making itself felt, would 
almost point to the export price limit of British pig 
having been already reached. Against this, speculation 
has bsen more active, and hopes are entertained that 
fresh speculative activity is before us in the next 
few months. The number of blast-furnaces in active 
operation remains at 82—namely, 37 ordinary, 39 making 
hematite iron, and six making basic iron. At the same 
time last year there were 86 furnaces blowing. Whilst 
the latest cabled advices report American prices firmer, 
there does not appear to be much fresh business doing. 
From the last statistics published it would seem as if the 
enormous power of production had quite overtaken the 
consumption. At home trade reports are just a trifle 
quieter than they were some weeks back, and consumers 
continue their policy of buying from ‘hand to mouth.” 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 4769 tons, against 6232 tons in the corre- 
aponding week of last year. They included 6:5 tons to 
Canada, 182 tons to India, 448 tons to Australia, 100 tons 
to France, 340 tons to Germany, 955 tons to Holland, 


138 tons to Be'gium, 137 tons to China and Japan, smaller od 


quantities to other countries, and 1814 tons coastwise. 
The stock of pig iron in Messrs. Connal and Co.’s pig iron 
warrant stores stood at 298,308 tons yesterday afternoon, 
as compared with 298,692 tons yesterday week, thus 
showing for the past week a reduction amounting to 654 
tons. 


Finished Iron and Steel —There is continued activity 
in the manufactuting departments of the iron and steel 
trades of Scotland. A number of fresh orders for ship- 
building material just given out have strengthened prices, 
and business is reported to have been done in ship-plates 
up to 8/. per ton, some makers qucting more, Steel prices 
are still subject to 5 per cent. discount for the usual 
account, but makers of iron bar and sheets are adhering 
to net terms. The steel works here, which will be kept 
busy for some months yet, report very little fresh inquiry 
for forward delivery. There ace said to be inquiries ia 
the market for 25,000 tons of steel billets, and a large 
quantity of steel material has been placed here by the 
United States Navy Department. 

Glasgow ya Markct.— Last Thursday forenoon prices 
were marked up 2:. 6d. per ton, without any business 

ing. In the afternoon the forenoon’s gain was lost, 

ut the market continued idle. The market was quite 
idle on Friday forenoon, but prices were quoted 2s. 6d. per 
ton up. The forenoon gain was lost at the second sitting, 


and overtime is rather the rule than the exception. 


dery and other labour saving machinery are very busy, and 


tions were unchanged, but in the afternoon they were 
marked 3s. 9d. per ton up, the market still remaining 
idle. Copper was quotably 3s. 9d. per ton higher on 
Tuesday forenoon, but no business was done, and in the 
afternoon the market remained idle. There was no busi- 
ness done in the copper market to-day at either meeting, 
but the price rose 23. 6d. per ton in the forenoon. 


Widening the Highland Line.—The Highland Railway 
is being doubled between Blair Athol and Dalnaspidal, 
and it is fully expected that the work will be completed 
for next season’s traffic. This work was commenced 
fully a year ago, and next in order will be the portion 
between Blair Athol and Stanley. 


Bridges over the Clyde.—The Bridges Committee of 
the Glasgow Corporation have just accepted the offer 
of Messrs. Kennedy, Partick, to erect the two new 
bridges over the Clyde at Govan-street and Polmadie, 
utilising the structural material of the temporary bridge 
at Jamaica-street. The amount of the contract price is 
fully 7000/., and the work is to be completed before March 
of next year. 


The Purchase of Clydebank Shipbuilding Works.—The 
directors of John Brownand Co., Limited, Atlas Works, 
Sheffield, have issued a circular to the shareholders, giving 
particulars of the purchase of the works and business of 
the Clydebank Engineering and Shipbuilding Company. 
The purchase price has been fixed at 923,255/. During 
the last four years over 280,000/. has been spent at 
Clydebank on new machinery and additional land, and 
important extensions are at present being carried out. 
There are unexecuted contracts for over three millions. 
Messrs. Brown and Co. propose to issue 500,000 new 
ordinary shares of 1/, each at a p:emium of 10s. per share, 
and also 40,000 five per cent. cumulative preference shares 
of 10/. each. Mr. George Thomson is to continue as the 
manager of the shipbuilding yard, which, by the way, 
has very materially increased in recent years, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Vickers, Sons, and Maxim, Limited.—The directors of 
this company have informed the shareholders that the 
works continue to be fully occupied in all departments, 
and the increase of the business of the company has been 
£0 great as to compel the directors to make further large 
extensions to their works and machinery in Sheffield, 
at Barrow, and at Erith. These extensions are being 
pushed forward, and the directors anticipate that the 
increased outlay will be justified by the results. The 
first class battleship Vengeance was launched on July 25, 
and will be followed shortly by other important launches. 
The usual interim dividends are declared, with 1s. per 
share on the ordinary 1/. shares. 


Pig-Iron Exports from Grimsby.—The exports of North 
Lincolnshire pig iron from Grimsby during the past week 
show a considerable falling off as compared with the 
previous week, despite the fact that the shipments there 
were confined to the Continental ports. Last week there 
went to Rotterdam 434 tons, and to Antwerp 630 tons. 


Chesterfield and Midland Counties Institute of Engineers. 
—The annual meeting of the above was held on Saturday 
at the Nottingham University College. The retiring pre- 
sident, Mr. W. D. Holford (Chesterfield) occupied the 
chair, and there was a large attendance of members. Mr. 
A. H. Stokes, Her Majesty’s Inspector of Mines, was 
also present. Several new members having been elected, 
Mr. G. A. Lewis, secretary, read the annual report. It 
stated that there are 354 members on the books; and that 
the income was 17/. 19s. 1d. greater and the expenditure 
16/. 23. 7d. less than in the previous year. Reference was 
also made to the death of the late secretary, Mr. W. F. 
Howard, and to the appointment of his successor, Mr. 
G. A. Lewis, of Derby. The report was adopted—Mr. 
Maurice Deacon, president elect, then took the chair, 
and delivered his inaugural address. He spoke on the 
subject of the greater safety and improved condition of 
the employed, and urged that the culture of the in- 
tellect could only result in producing a more useful 
member of “ge ( both in the working and social 
spheres of life. like in the colliery official and the 
miner great scope was presented in this direction, and 
where the good influence of the colliery manager 
been brought to bear, satisfactory results had 
been obtained. The fact that the work must be long 
and sumetimes discouraging should not deter them from 
taking their share. The colliery official, though an in- 
telligent man, was so far deficient in education and 
training as to deprive him of the power of rendering to 
hisemployer and fellow workman the full value of his 
latent intelligence. This pointed to the necessity for a 
better system of educational and disciplinary training. 
He urged the importance of establishing technical classes 
in all mining centres, and where teachers could not be 
obtained, the manager and his assistants might with ad- 
vantage devote a portion of their spare time to giving 
lectures. ~— interesting scientific subjects. He also 
emphasised the necessity for every colliery manager in- 
teresting himself in the social condition of the miners. 
The President was thanked for his address, and several 
technical papers were read and discussed, 


Iron and Steel.—The report furnished at all the large 
iron and steel works is that they are as busy as they can 
be. In almost every department men are fully employed, 


Local makers of, and dealers in, Swedish material are 
becoming concerned at the depletion of their stocks, and 
are considering the desirability of withdrawing all quota- 
tions, with a view to arevision of prices. Makers of grin- 


tures, 
renew 
4144/. 2s. 1d. ; Tar Products Sales Committee, Limited, 


at Lavernock, ordered by the Admiralty, are 


engineers’ tools. Many firms are suffering in an increasing 
degree from the condition of things in South Africa. At 
the present time sheep shears should be going out in large 
quantities ready for the next shearing season, but cus- 
tomers are hesitating to order. Manufacturers of stove 
grates and other builders’ requisites are unusually busy, 
the demand coming from all parts of the country. For 
material and parts used in the construction of = a rical 
machinery orders continue to come in satisfactorily, and 
firms who have undertaken the putting down of installa- 
tions are doing an ever-increasing business. 


The South Yorkshire Coal Trade.—The collieries are 
working full time this week, and large consumers are en- 
igen, Ba accumulate some stocks, as next week 
large numbers of the men will be off to the Doncaster 
races. The demand for all kinds of hard coal is still 
equal to the demand. Large quantities are going to the 
ports for shipment. The railway and gas companies are 
taking very freely under their contracts, and stocks at 
the pits for the time of year are low. The house coal 
trade is quiet, but prices all round are firm. The de- 
mand for coke is well maintained and prices are still 
moving upward. For best steel coke delivered in Shef- 
field from 25s. to 28. per ton is being asked. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was only smalJ, the tone of the market 
was not over cheerful, and the amount of business 
transacted was limited. Disquieting intelligence con- 
cerning the Transvaal, and fluctuations in warrants 
caused by speculation, tended to defer legitimate traders 
entering into contracts. At the same time most people 
engaged in the staple industry predicted a brisk autumn 
trade, and several firms reported that they understood 
Continental customers had a ware few orders to give out 
at an early date. Shipments for the month were regarded 
as good, particularly as August is always looked upon as 
a quiet period, coming as it does between the shipping 
seasons, and being broken by holidays. No. 3 g.m.b. 
Cleveland pig iron was about 653. for prompt f.o.b. 
delivery, but some buyers endeavoured to purchase at 
rather less. On the other hand, there were makers who 
quoted up to 70s. for the ruling quality. No. 4 foundry 
was 64s. ; grey forge, 63s. ; mottled, 62s. 6d. ; and white, 
623. Middlesbrough warrants opened flat at 64s. 64d., 
but improved a little later on, and closed 64s. 8d. cash 
buyers. East coast hematite pig was in pretty good request, 
but quotations varied somewhat. Sales were recorded, 
at 73s. 6d. for early delivery of mixed numbers, and there 
were merchants ready to sell at that price, but makers, as 
a rule, asked more, some of them putting the figure at 
753. Spanish ore was very strong. Rubio was 17s. 6d. 
to 18s. ex-ship Tees and freights. Bilbao-Middlesbrough 
were 7s. 14d. to 7s. 3d. There was no quotation for Mid- 
dlesbrough hematite warrants. To-day the market was 
rather stronger, but there was no quotable alteration in 
prices for makers’ iron. The only change was in Mid- 
dlesbrough warrants, which advanced by the close to 65s. 
cash buyers. 


Manvfacturcd Iron and Steel.—Little new can this 
week be said of these branches of trade. Work is very 
plentiful, inquiries are very numerous and quotations all 
round are strong. Many good orders might be placed 
if manufacturers were in a position to execute them 
by an early date, but this they cannot undertake 
to do, as already most of them are so _ busily 
employed, that it is with difficulty they satisfy the 
demands of customers for whom they are executing con- 
tracts. Common iron bars are 7/. 12s. 6d.; best bars, 
8. 23. 6d.; iron ship-plates, 7/. 103s.; iron ship-angles, 
7l. 5s.; steel ship-plates, 7/. 153.; steel ship-angles, 
7l. 7s. 6d.; and heavy sections of steel rails, 6/. 5s.—all 


less the customary 24 per cent. discount except rails, 


which are net at works, 
Coal and Coke.—Coal is pretty firm. Bunker coal is 


strong and rather scarce without much change in price. 
Gas coal firm with an increasing demand. Manufac- 
turing coal is pretty brisk. Coke prices are well main- 


tained, the f.o.b. figure being 25s., and the quotation 
for average blast-furnace qualities delivered here 21s. 6d. 
Sadler and Co, Limited.—The report of Messrs. S. A. 

ler and Co., Limited, chemical manufacturers, of 


Middlesbrough, shows a profit on the year’s business of 


14,080. 15s. and 2d.; adding to this the balance brought 


forward from last year it gives a total of 18,129/. 1s. 5s., 


which is proposed to apply as follows: Interest on deben- 
_ shares, and income for 4592/. 6s. 5d. ; 

is and maintenance in lieu of depreciation, 
. 5d. ; directors and auditors’ fees, 850/.; and 


balance to be carried forward, 2516/. 18s. 6d. 








NOTES FROM THE SOUTH-WEST. 
Brecon and Merthyr Tydfil Junction Railway Con- 


pany.—The eighteenth ordinary meeting of this company 
was held on 
H. F. Slattery presiding. In moving the ado 
report and accounts, the chairman said the shareholders 
would be glad to learn that, with the concurrence of the 
Barry Railway Company, the Brecon and Merthyr 
Railway had commenced works, in connection with an 
arrangement between the two companies, for doubling the 
Rbymney branch. 


riday at Palmerston Buildings, City, Mr. 
tion of the 


The Bristol Channel.—Certain alterations at the fort 
ng, 
having 








but the market was still idle. Mcnday’s forenoon quota- 


there isan excellent demand for vices, anvils, and other 





the contractors, Messrs. Hetherley, of Coventry, 
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at present about sixty men ee. At Barry, where 
the alterations began only a month ago, Messrs. Hill and 
Co., of Plymouth, who are the contractors, have begun 
the work ; but neither at Lavernock or Barry are new 
guns likely to be mounted until the spring. 


Cardiff and France.—A new steamship service is being 
established by the Anglo-French Steamship Company 
between St. Brieux and Cardiff. The service wil! be 
carried on by the new steamer Algores. 


Exmouth.—Mr. Carter presided on Wednesday at a 
meeting of the Exmouth Urban District Council, when 
Mr. Strachan, representing Mr. Mansergh, C.E., made a 
statement with reference to a new sewage disposal scheme, 
for the carrying out of which the Local Government 
Board has sanctioned the borrowing of 34,000. Mr. 
Strachan said he expected to be able, in six or eight 
weeks, to submit plans in full detail, and in three 
months the work should commenced. The town 
would get relief as the operations proceeded, and befure 
the whole works were completed. In twelve months the 
bulk of the work should be finishéd, and many difficulties 
got over; but he did not think the whole scheme would 
be completed before eighteen months. 


New Tug for Devonport.—The Lords of the Admiralty 
have decided to strengthen the fleet of tugs at Devonport 
by the addition of a vessel to be built by the London and 
Glasgow Shipbuilding Company, Glasgow. The new 
tug, which will be larger and more powerful than any 
tug yet built for the naval service, is to be called the 
Advice. Her principal features are: Length, 144 ft. ; 
breadth, 27ft. 3in.; mean load draught, 10ft. 9 in. ; 
displacement at load draught, 700 tons. She will be con- 
stracted on the ordinary paddle-wheerl principle, in order 
that she may be of greater service in shallow water than 
if fitted with propellers. Her engines are to develo 
1.250 indicated horse-power on an eight-hours’ trial, 
under which conditions the vessel is expected to attain 
aspeed of 12 knots per hour. It is estimated that her 
total cost will be 32,0000. 


The ‘* Thistie.”—The Thistle, gunboat, left Plymouth 
on Wednesday for the last of her series of contract trials. 
The mean records for the four hours’ run were: Steam in 
boilers, 220 1b ; steam at engines, 200 lb.; revolutions, 
starboard, 280, port, 282; indicated horse-power, star- 
board, 680, port, 670; total, 1350; air pressure, 0.75 in.; 
coal consumed per indicated horse-power per hour, 2.47 lb.; 
speed, 13.5 knots per hour. The engines worked smoothly 
throughout. 


The Electric Light.—At Friday’s meeting of the elec- 
trical committee ot the Bristol Town Council, Mr. H. 
Williams, architect, was instructed to get out plans and 
specifications for an addition to the central station. Mr. 
Bell, assistant engineer, having accep another ap- 
pointment, the finance sub-committee is directed to select 
a candidate for the vacancy. 


Milford Docks.—The report of the directors of the 
Milford Docks Company for the half year ending June 30, 
states that the local traffic for the half year shows a de- 
crease in comparison with the same period of 1898, in 
consequence of the severe weather which affected the 
fishing industry in the earlier months of this year. 
Subsequently, however, the business resumed its pro- 
— development, the fish tonnage in June being the 

rgest yet recorded. The opening of the steamship 
service with Canada has not been followed up as intended 
by its promoters ; but the directors are informed that the 
Canadian Railway esa gd interested in the formation 
of the line will shortly be in a position to establish the 
projected service between Paspebiac and Milford. The 
tonnage of vessels entering the docks during the past 
half year was 185,518, as against 184,843 in the corre- 
sponding period of 1898. 


Dorchester.—At a meeting of the Town Council, on 
Tuesday, the Town Clerk reported the result of an 
interview with the Local Government Board with regard 
to new sewerage works. Amendments were suggested 
necessitating a further expenditure of 1050/., bringing 
the total up to about 17,0007. It was decided to take 
steps for obtaining a guarantee that the borough should 
be extended before incurring the large outlay contem- 
plated for drainage purposes. 


Cardif.—The steam coal trade has shown, upon the 
whole, a healthy tone, and the market has ruled firm. 
The best steam coal has made 13s. 6d. to 13s. 9d. per ton, 
while secondary qualities have brought 12s. 9d. to 13s. 9d. 
er ton. Household coal has been in average demand ; 
0. 3 Rhondda large has made 12s. 9d. to 13s. 3d. per 
ton. Foundry coke has been quoted at 263. 6d. to 28s. 
per ton, while furnace ditto has made 23s. 6d. to 253. 

t ton. Iron ore has continued firm; the best rubio 
as realised 16s, to 16s. 6d. per ton. 








Parts.—The debt of the municipality of Paris amounts 
to 93,062, 2407. This debt is redeemable by annuities, the 


last of which will un out by 1975. The annuity for the | i 


current year is 4,137,215/.; but the annuities become 
smaller in proportion as the debt is reduced. The weak 
point in Parisian finance is the presumption that no fur- 
ther debt will be incurred between 1899 and 1975. 





LocoMorivES FOR THE WESTERN OF FRANGE RAILWAY. 
~—The Western of France Railway Company proposed re- 
cently to let contracts for twenty locomotives. No French 
works could undertake the construction of these engines, 
and the Western of France Railway Company was obliged 
in consequence to order ten in Austria—or, to be more 
Precise, from the Wiener-Neustadt Construction Com- 
pany. The remaining ten engines are to be built in the 


MISCELLANEA. 


THE Board of Trade have recently confirmed an order 
authorising the construction of light railways in the 
county of Dorset, from Poole to County Gates, and of 
a light railway in the county of Cornwall, between 
Penzance, Newlyn, St. Just, and Land’s End. 


The Russian pound has now been fixed as the standard 
of mass throughout the Czar’s dominions, its value being 
officially declared to be 409.512 grains. The unit of 
volume is a vedro, which holds thirty of these pounds of 
distilled water at 16.6 deg. Cent. ; and the unit of length 
is the archin, equal to 71.12 centimetres. The metric 
system is, however, optional. 


The traffic receipts for the week ending August 20, on 
thirty-three of the principal lines of the United King- 
dom, amounted to 2,015,429, which was earned on 
19,548 miles. For the corresponding week in 1898 the 
receipts of the same lines amounted to 1,898,815/., with 
19,2533 miles open. There was thus an increase of 
116,614/. in the receipts, and an increase of 294? in the 
mileage. 


We understand that the Great Western Railway Com- 
pany have accepted the tender of Mr. Herbert Weldon, 
of Birmingham, for the construction of a light railway 
seven miles long, extending from Congresbury Station, on 
the Cheddar branch of the Great Western line, to Blag- 
don, Somerset. The new line will pass along the valley 
of the River Yeo, and will have stations at Congresbury, 
Wrington, Langford, Burrington, and Blagdon. 


New sleepers used on the Chicago and Eastern Illinois 
Railway are now being treated with preservatives, the 
zinc-tannin process being used. The wood is first steamed, 
and the sap extracted by a vacuum, after which three 
solutions are injected into the wood in succession. The 
first of these is one of chloride of zinc, which is followed 
by a second of gelatine, and this by one of tannin. The 
latter do not penetrate deeply, but form a sort of arti- 
ficial leather in the outer layers of the wood, and thus 
prevent the zinc washing out. For satisfactory results it 
is important that the temperature during the steaming 
process should not exceed 260 deg. Fahr. 


Professor George Forhes, who has recently revisited 
Niagara, calls attention to the success which has followed 
the company’s efforts to utilise the Falls. The different 
factories established on the company’s land take between 
them no less than 34,590 horse-power, and with the addi- 
tions now being made in connection with the Atcheson 
Graphite Company and the Lead Reduction Company, 
this figure will be raised to 45,190 horse-power. The in- 
come received will then exceed 150,000/. per annum, 
whilst the working expenses will not be more than 25,0007. 
a year. The dynamos, which, it will be remembered, 


trouble, and the transformers have also worked perfectly 
in spite of the low frequency, which was animadverted 
upon at the time. 


The south coast was this year selected for the summer 
excursion of the Institution of Junior Engineers, the 
rendezvous being at Portsmouth, on Friday, August 11. 
The Dockyard was visited on the Monday, special ag 
ments being made by the Admiral Superintendent. T 

engine factory, where the engines for the Pandora are now 
in course of construction, was inspected in the morning, 
as well as the torpedo school, whilst the afternoon was de- 
voted to the civil engineering features of the Dockyard, 
and the shipbuilding department, the London and Pan- 
dora being on the stocks. On the Tuesday the party were 
taken round the harbour by the gunboat Insolent, visit- 


ing the hdiger yy ¥ and in the afternoon they proceeded, to 
the works of the — Fuel pet ge egr at at 
East Cowes. On Wednesday, and the days following, 


visits were paid to various objects of engineering interest 
at Southampton. 


Some interesting experiments were recently carried out 
in Belgium in order to compare the results of ecg | with 
old and new firearms. Five weapons were chosen for the 
purpose: (1) the flint lock of 1777 used in the French re- 
volutionary wars and in the wars of Napoleon; (2) the 
hammer gun of 1841; (3) the carbine of 1843; (4) the 
Albini rifle of 1867 ; and (5) the Mauser magazine rifle of 
small calibre of 1889. Great care was taken to make the 
conditions of firing as much as possible the same in each 
case and against the same targets. Comparing the flint 
lock of 1777 with the Mauser rifle of 1889, the precision 


capacity of the bullet ten times, and the initial velocity 
20 times as great. In these same respects the hammer 
gun of 1841 proved to be distinctly inferior to the flint 
ock of 1777, though the latter had the great disadvantage 
of missing fire more frequently. 


The Bulletin de la Société d’ Encowragement pour [ In- 
dustrie Nationale contains an account of an interesting 
application of electric power transmission to cottage 
pid ea The district of St. Etienne is largely engaged 
in the manufacture of ribbons, the looms being situated 
in the houses of the weavers, were until lately driven by 
human agency. Many of these are now driven by electro- 
motors, the generating station being situated at St. Victor- 
sur-Loire, 9 miles away, where three turbines, each of 300 
horse- power, have been fixed. The power company now 
serve 24 communes, the distribution being on the three- 
phase — The cables have a total length of over 68 
miles, the electromotive force on the transmission line is 
5200 volts, which is reduced by transformers to 190 volts 
for the house circuits. About 2500 looms are now drived 
in this way, and the company has also a large lighting 


murked a new departure, Lave never given the slightest | P 


of the latter was found to be twice that of the former, the | p 


Professor Chatterton, of the College of Engineering and 
the School of Arts, Madras, writes to the Madras Mail 
stating that the manufacture of domestic utensils, and 
the like, of aluminium, is ——a a great stride in India. 
The work was originally s at the School of Art, 
but there are now several other centres of manufacture, 
and the more general adoption of the metal is being 
hastened by the prevailing high prices of co and tin. 
A large order for cooking vessels for the 28th Madras 
Infantry has recently been filled at the school. These 
vessels have almost of necessity to made by hand, 
since each native regiment has its own patterns. The 
production of a suitable water bottle is, however, a 
difficulty, as the flat pattern is not easily made in 
aluminium since soldering cannot be used; whilst’ a 
cylindrical pattern cannot be conveniently carried. 
Aluminium has also recently been used as a bearing 
metal for shafting in the Madras College of pr ipercean 
and has proved satisfacto The school has also recently 
supplied a complete set of railway carriage fittings made 
of this metal, and for taps, cocks, and other small articles, 
it is, Professor Chatterton states, superior to brass. 


_ The production of pig iron in the Dominion of Canada 
in the firat half of 1899, according to reports which have 
been received by the American Iron and Steel Associa- 
tion from every manufacturer of pig iron in the Dominion, 
amounted to 43,156 gross tons. The total production 
in the whole of 1898 amounted to 68,755 tons, inst 
53,796 tons in the whole of 1897. The production in the 
first half of 1899 exceeded by 5327 tons the total produc- 
tion of the whole of 1895, when only 37,829 tons were 
made. Of the production of pig iron in the first half of 
1899 about one-sixth was made with charcoal as fuel, 
the remainder being produced with coke alone or with 
charcoal and coke mixed. Canada produced both Besse- 
mer and basic pig iron in the first half of 1899, all of 
which was manufactured the Nova Scotia Steel 
Company, Limited, of New Glasgow, Nova Scotia. The 
production of Bessemer pig iron was less than one-third 
of the production of basic pig iron. The number of 
completed blast-furnaces in Canada on June 30, 1899, 
was nine, of which four were in blast and five were out 
of blast. On December 31, 1898, there were three fur- 
naces in blast and six out of blast. 


Lord Kitchener arrived at the Atbara Bridge on 
Saturday morning last, and, having driven the last rivet, 
steamed across the bridge on a locomotive. He then 
declared the bridge open, and delivered a speech, in 
which he sketched the progress of the construction of 
the Sudan Railway. As to the bridge, he thought it 
might be claimed as a record acievement. The piers 
in the river bed had been erected with great rapidity, 
and so as to withstand the Atbara flood, though it came 
twenty-five days earlier than was expected. In No- 
vember and December last every effort was made to 
lace the order for the superstructure in England, but 
it was found impossible for British firms to supply so big 
an undertaking in the time required. This was a matter 
of considerable regret to him, and seemed to demonstrate 
that the relations between capital and labour at home 
were not such as to induce capitalists to run the risk of 
establishing great up-to-date workshops with the plant 
necessary to enable Great Britain to maintain her proud 

ition as the first constructing nation of the world. But 
my was delighted, since Englishmen had failed, to find 
that their cousins across the Atlantic had stepped in. He 
congratulated the American foremen and workmen on the 
excellent work they had done, as also the builders of the 
piers, acknowledged the services of the British engineer 
officers and the Egyptian officers and soldiers engaged on 
the bridge, and expressed the hope that within four 
months he would bs enabled to open the station at 
Khartum. 

A special article which ot in the Times last 
Monday gives convincing proof of the wanton manner in 
which water is was consumers. As is well known, 
the supply per head in London is much greater than is 
at all usual in most provincial towns, and the difference 
is almost entirely due to preventible waste. In checking 
such losses a corporation or similar public body naturally 
occupies a much stronger position t any private com- 
pany. Any action taken by the latter is, perhaps, not 
altogether unnaturally attributed to a mere greed for 
dividends, whilst a public authority on the other hand 
can rely on the support of juries and magistrates when 
procecutions become necessary. During the past month 
the London cupply has averaged over 40 gallons per 
head, of which but eight were taken for trade or public 
u Mr. Baldwin Latham has shown tbat in an 
ordinary gentleman’s house in London, with liberal 
allowances for baths and garden watering, the amount 
actually utilised is under 22 gallons per head, whilst in 
héuses of the lower class the amount, re to the 
experiments, is but 8 to 12 gallons per head. Actually 
the amount supplied for domestic —— has been over 
30 per head. Most of the waste is due to leaky fittings, as 
is clearly shown by metering the different districts. Thus, 
at Stratford, a district containing 297 houses, the con- 
sumption at a particular date was 1850 gallons per hour 
during the hours from midnight to5a.m. On putting the 
fittings in order this figure was reduced to 850 ons per 
hour. Quite similar results are obtained everywhere else, 
The loss by the use of garden hoses is also very large 
At Ilford a few individuals were found to waste in this 
way no less than 9000 gallons within three hours. 





TERNEUZEN.— New steel works are about to be erected 
at Terneuzen, at the month of the Scheldt. The installa- 
tion will comprise three Bessemer converters with a capa- 





load. Each loom takes about } horse-power, on which 10 





company’s own works at Batignolles or Gotteville. 


francs a month is paid. 


city of 450 tons, and one open-hearth furnace with a 
capacity of 50 tons per day. 
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THE LABOUR MARKET IN FRANCE. 


THE actual state of the labour market in France 
is difficult to define, surrounded as the question is 
with all the numerous intricacies of French politics. 
The average French workman is steady and thrifty, 
and he can be relied upon to do his duty. He often 
saves enough of his wages, which would appear low 
to British workmen, to buy a piece of land to build 
a cottage ; he pays great attention to his children’s 
schooling ; takes great interest in his garden. His 
usual topic of conversation is related to prospects 
of the wine season. He works sixty hours a week 
and is paid monthly. This applies mostly to the 
men of the provinces, the Paris workman, born and 
bred in the Metropolis, being quite a different sub- 
ject. It is necessary to emphasise this fact, because 
English people are very apt to forget the im- 
mense difference that exists between the French- 
man of the provinces and the Frenchman of the 
capital, and to imagine that the methods and 
manners of the Metropolis are a fair picture of 
those of the entire country. The Parisian work- 
man is independent and reckless ; but, as a rule, 
he produces more in a given time than the pro- 
vincial workman. He follows closely every poli- 
tical event, is easily led by agitators, many of 
whom have risen from the working classes, and is 
ever ready to join in a row, and to express loud 
opinions as to the advisability of doing away with 
capital altogether, his theme being ‘‘the land for 
the peasants and the works and plant for the 
workmen.” 

The contentment and careful thrift of the. pro- 
vincial workmen are not at all to the liking of his 
comrades in Paris, for as long as they last there is 
but little hope for the success of Socialism. The 
man who aims at being the possessor of his own 
house, and of giving his children a more advan- 
tageous start in life than he had himself, feels but 
little sympathy with a system of universal level- 
ling down. Agitators are therefore sent from the 
capital to spread so-called advanced ideas, and, it 
must be admitted, they do not spare words or exer- 
tion. They endeavour to make converts, never stop- 
ping to consider how much solid prosperity would 
have to be destroyed before their ideas could be put 
into practice. The provincial workman is shrewd 
enough to see wherein his interests lie, when he is 
left to work out his ideas for himself. But when 
in a crowd he is easily excited, and is often carried 
away by rhetorical speeches designed to mislead 
him. In the words of Bacon, ‘‘ The people are like 
unto the sea, and orators and counsellers to the wind ; 
the sea would be calm and quiet if the winds did 
not trouble it.” It is to be feared that some of the 
orators find their profit in fishing in troubled 
waters, and there are many in France who ask 
whether the agitators are not desirous of acquiring 
for themselves a large portion of the capital they 
wish to overthrow ; whether in preaching against 
the bourgeois by advocating the cause of the 
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9|sider all the dangers that surroun 


At all events, their arguments against capital, and 
as to what are the rights of man (not much is said 
nowadays about men’s duties), are listened to by 
the mass of the men, who do not _ to con- 

the path in 
which they are driven ; they are made to believe 
they are wronged by the masters, that the richness 
of the country is due to their labour alone, that 
works and. plant belong to them by right, and 
being urged on, they combine, under the guidance 
of the agitators, to form a trade union. 





Now trade unions may be excellent institutions 








in themselves ; they can be useful, provided they 
keep to a programme for defending the economical 
interests of their members, and do not launch out 
in wild political discussions. When they remain 
the trait d'union between capital and labour, which 
together constitute the two inseparable elements of 
national wealth and public peace, they are for the 
good of all parties. When, on the contrary, they 
become a weapon in the hands of men who have 
no experience as regards their working—and such 
is the case with the French workmen—and fall to 
be at the beck and call of Socialist quacks, they 
involve the risk, during some strike or other, of 
effecting the ruin of works and also of comparatively 
small provincial towns. There is, in general, very 
little necessity for trade unions among the provin- 
cial French workmen, from an economic point of 
view, most masters providing largely for the men 
in several ways, and always insuring for them a 
sufficiency of work during slack times, in order to 
keep them together. Such being the case, the kind 
of trade unions the agitators are now forming, will 
prove useless as far as labour is concerned. Their 
aim is not economical. They do. not desire to pro- 
vide for sickness, old age, and death, as do the 
best unions here, which spend more than 90 per 
cent. of their funds in provident benefits. In France 
the agitators are Socialist deputies, who back friends 
of theirs for a seat in the Municipal and Depart- 
ment Councils and in the Chamber of Deputies, the 
interest of the men being but an excuse. Socialism 
seems bound to obtain soon a large majority all 
through France ; the working of the mines by the 
State will, no doubt, be tried first, and efforts will 
be made also for turning large works into Govern- 
inent arsenals. 

These prospects are not encouraging for capi- 
talists, the large majority of whom have always 
been mindful of the men and their families. They 
have maintained, or largely ~— schools, 
hospitals, and sick clubs, and have often been 
disappointed to find these agencies regarded as 
only a form of insurance or deferred pay. This 
is a view which is certain to obtain in the long run 
under such circumstances, and there is some justi- 
fication for it. When men are organised in strong 
unions, as in England, they obtain the uttermost 
farthing of labour’s share of the joint earnings of 
itself and capital, and the employer is generally 
unable to display philantropic feelings towards 
them. He finds it sufficiently difficult to obtain a 
just return for his outlay. When they are not 
organised it is easier for him to aid those who 
suffer from ill-health or ‘other misfortune, and in 
this way to arrive at the result which the Socialists 
declare to be their aim; that is, to equalise the 
conditions of life between those who have good 
fortune and those who have bad. In the future 
the kindly efforts of the employers will be dis- 
couraged, owing to the equivalent of our Work- 
men’s Compensation Act having recently come 
into force in France. According to this law, if a 
man be killed, his wife is to be paid during her 
lifetime a pension of 20 per cent. of the annual 
earnings of her husband. 

The pension for the orphans is to be : 


15 per cent. of the father’s annual earnings if there 
one child under 16. : ; 
25 per cent. of the father’s annual earnings if there 
be two children under 16. ee: 
35 per cent. of the father’s annual earnings if there 
be three children under 16. eis” 
40 per cent. of the father’s annual earnings‘if there 
be four and more under 16. 


For accidents which injure a man for life, and 
aender him absolutely unable to work, the em- 
ployers have to pay as life pension two-thirds of the 
workman’s earnings during the twelve months pre- 
ceding the accident ; this to be confirmed to him 
for life only after three years. 

For accidents which injure a man, but prevent 
him only from continuing working at his trade : 
such a man will receive, above what. he may earn in 
future, one-half the reduction the accident will have 
caused in his wages. 

For temporary unfitness for work, caused by an 
accident, if this unfitness for work lasts more than 
four days, and commencing from the fifth day, the 
man is to be paid half the wages he was earning 
when the accident happened, until he can resume 
his work. There are other provisions, and'the law 
promises to find much work for the courts. 

Large companies who have already established 
rovident institutions, will not be affected so much 
y this new law, but it will prove onerous to small 
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firms and contractors, who employ a limited 
number of men. It may happen that the smaller 
firms and contractors will reduce wages corre- 
spondingly (this has already been the case in a few 
instances), sufficient to cover eventual losses aris- 
ing out of the new law. This may prove another 
source of discontent among the men, and facilitate 
the work of disintegration most likely to be ex- 
pected from the political trade unions, which have 
neither the experience, nor the conservative in- 
stincts of the English unions. 








EXPLOSIONS IN INDIA-RUBBER 
WORKS. 

THERE have been recently two explosions of 
bisulphide of carbon in india-rubber works, accom- 

nied in one case by loss of life, and at the 
inquest held in the latter case the somewhat sur- 
prising statement was made that such explosions, 
though not always of so serious a character, were 
more numerous since the regulations under the 
Factory Acts relating to the use of carbon bisul- 
phide, came into force. That Government super- 
vision, instead of proving a factor of safety, should 
result in disaster, is a somewhat singular fact, and 
one which seems to call for some little conside- 
ration ; the statement, on the face of it, contains 
an imputation on the inspectors upon whom the 
duty of enforcing the regulations lies. 

There are two principal processes in which carbon 
bisulphide is used in what is known as the cold 
cure of india-rubber ; one applying to the cure or 
vulcanisation of waterproof fabrics, and the other 
to that of various small articles made of pure sheet 
rubber, such as, for instance, toy balloons, and it 
will be convenient to treat of them separately. 
The principle involved in both cases is the same, 
the difference lying in the rat‘onale as applied to 
different forms of rubber. The liquor, as it is 
commonly called, consists of 100 parts by volume 
of bisulphide of carbon and 2, 3, or 4 parts of 
chloride of sulphur, as the case may be, and when 
the india-rubber is allowed to come into contact 
with this for the space of a few seconds, it is 
softened by the bisulphide of carbon to such an 
extent that it can absorb the chloride of sulphur, 
which is the vulcanising agent. The exact chemical 
change which takes place is still somewhat of a 
mystery ; but this is a matter which need not 
detain us, as being of theoretical interest alone. 

That the fumes given off by the liquor are 
exceedingly injurious to health has for a long 
time been notorious, and regulations for its 
use have been for many years in force on the 
Continent ; in this country, however, it is only 
since May, 1898, that it has been incumbent on 
all users of this liquid to conform to certain regu- 
lations which the Government in the interests of 
hygiene considered it advisable to enforce. With 
regard to the vulcanising of waterproof fabrics, 
the regulations now applying are: «a, the trough 
containing the carbon bisulphide shall be self- 
feeding and covered over; 6, the cloth shall be 
conveyed to and from the drying chamber by 
means of an automatic machine ; c, no person shall 
be allowed to enter the drying chamber in the 
ordinary course of work ; d, the machine shall be 
covered over and the fumes drawn away from the 
workers by means of a downward suction fan 
maintained in constant efficiency. 

Now sections « and d of these regulations 
are all right, but in the case of b and c 

ractical men have experienced some degree of 

ifficulty in construing them, The majority of 
firms using this cold cure {process employed no 
drying method at all, though in some cases a more 
complete evaporation of the solvent was obtained 
by passing the cloth over a revolving drum of 
several feet diameter before rolling it up for stock. 
As to anything like a drying chamber into which 
persons could enter, such a thing was unknown, and 
the factory inspectors who were asked by worried 
works managers, what was meant by this section, 
had rather a difficult task to uphold the dignity 
of the draughtsman of the regulations, for it looked 
uncommonly as if he was not au fait with his sub- 
ject. However, the matter is not of the first im- 
portance, and what the inspector has to do is to 
see that not only the trough containing the liquor 
is boxed over, but that the cloth after being treated 
is not allowed to give off its vapour into the air of 
the work-room. By the covering over of the 
vulcanising machine, as required by section d, and 
by the provision of a downward suction fan, 





the effect of the injurious vapour on the work- 
people is now reduced to a minimum, though 
if from any cause the fan ceases to work the 
danger of an explosion is much more imminent 
than under the old happy-go-lucky method of 
working in a large room with open windows, or 
rather with windows in which the glass has been 
replaced by wooden louvres. Under these condi- 
tions fires not infrequently occurred, presumably 
from electric sparks or friction, but explosions in 
the real sense of the term were never experienced. 

Carbon bisulphide when mixed with a certain 
volume of air forms a powerfully explosive com- 
bination, and one which is easily fired by an 
electric spark; indeed, it is quite possible that as 
the bisulphide itself can be ignited by contact with 
a hot surface, the explosive mixture may need only 
the hot rays of the summer sun to set its mole- 
cules in chemical activity. In investigating this 
subject some years ago we found that powerful 
detonating effects could be produced by firing 
mixtures of carbon bisulphide vapour and air, and 
as was naturally to be expected, an excess of the 
vapour over that required theoretically for com- 
plete combustion proved as in the analogous case 
of firedamp, a safeguard against explosion. We 
have only known of two cases where the explosion 
of carbon bisulphide in a rubber factory caused 
apy serious damage, and each of these resulted 
from the vapour being allowed to evaporate into a 
confined space containing steam pipes, just the 
condition under which disaster might be expected. 

Of recent years, and more especially since the 
regulations came into force, considerable progress 
has been made in using, instead of the carbon 
bisulphide, substitutes which are not injurious 
to the health of the workpeople, and the use 
of which involves no Government supervision. 
From what we hear as to the success attained in 
certain cases, there seems no reason why sulphide 
of carbon should not be entirely superseded for 
this class of work, but it cannot be said that the 
rubber manufacturers generally seem inclined to take 
the risk which the use of a new substance involves. 
‘*The American buys a thing because it is new, 
and the Briton refuses to have anything to do with 
it for the same reason,” said a prominent Canadian 
to the writer recently, and no doubt there is a good 
deal of truth in the statement. 

To pass on to the consideration of the cold 
cure of small articles made from pure india- 
rubber sheet, it is here, perhaps, that the new re- 
gulations under discussion have made themselves 
more particularly felt, in that they prohibit the 
employment of women and children in the curing- 
room. Originally in carrying out this process, it 
was customary to put the articles on a wooden 
holder, and dip them for a few seconds in the liquor 
already mentioned, and as this was generally done 
in an open room, it can be imagined that the atmo- 
sphere soon became tainted to an injurious extent. 
Even when the downward draught fan was first 
introduced, it was used unscientifically, and proved 
but a partial panacea. The vapour of carbon bi- 
sulphide is, of course, a good deal heavier than air, 
and has a tendency to sink to the floor of the 
room; but then the natural laws under which 
vapours of different densities diffuse into one 
another, must not be overlooked, and unless the 
vapours are drawn off by the fan from a confined 
space some will diffuse into the higher stratum 
of air in the room, and prove exceedingly difficult 
of removal. A good many arrangements hastily 
made at first in the way of rendering this process 
innocuous, have since been improved upon, and now 
there really seems no great cause for complaint by 
those workpeople who find themselves by stress of 
circumstances compelled to work with this me- 
phitic liquid. As regards a substitute for the 
carbon bisulphide, in this case it must be confessed 
that no progress whatever has been made in find- 
ing one, nor are we very sanguine that success 
will attend the efforts of those who are experi- 
menting in this direction. The working condi- 
tions are different to those which exist in the 
case of waterproof fabrics, where, as we have 
already said, substitutes can be successfully 
used. Tetrachloride of carbon has been tried 
and found wanting; besides, it is too expensive, 
and in a case of this sort it is no good suggesting 
some fine chemical at pharmacy prices. It seems 
probable that carbon bisulphide will continue to 
be the agent employed, and we cannot say that 
we quite follow the proneness to pessimism 





which characterises the remarks of those manu- 





facturers who have been summoned for non-com- 
plying with the regulations. A dismal outlook 
of trade leaving the country was foreshadowed by 
one manufacturer who was indicted for continuing 
to employ girls at this work. But really, as all 
manufacturers are treated alike, and as the regula- 
tions on the Continent are as strict, if not stricter, 
than our own, there cannot be much genuine cause 
for complaint as to interference with trade. It is 
only history repeating itself, and it is more than 
probable that the present maligned regulations 
may prove to be blessings in disguise, if only from 
the fact that the work can be carried on con- 
tinuously by the same hands, instead of frequent 
changes being necessary through the absence of 
workpeople through illness. 

We have, perhaps, wandered a little away from 
our main topic of explosions, but the statement 
made at the inquest referred to, as to the present 
rules constituting a source of danger, not before 
existent, is sure to be made use of by manufacturers 
who consider the rules irksome, and it is important 
to consider the matter in all its bearings. There 
is no danger of any explosion taking place in the 
second process to which we have referred, but it 
certainly would seem that the boxing up of the 
machine on which fabrics are vulcanised, is ac- 
companied by danger ; and as the jury suggested in 
the rider to their verdict, every care should be 
taken to see that the belt of the fan does not come 
off the pulley, and so cause a stoppage of the venti- 
lation. If we may say so, there seems to be rather 
a tendency in the trade to defy the enforcement of 
these regulations, and to put difficulties in the way 
of the inspectors who are responsible for seeing 
them carried out ; and this, we contend, is hardly 
the spirit in which to meet legislation which was 
only enacted after careful consideration in order to 
deal with what undoubtedly was a very real evil. 








THE PRESIDENCY OF COOPER’S HILL 
COLLEGE. 

AFTER a very short tenure of office, Colonel 
Pennycuick has resigned the presidency of the 
Royal Indian Engineering College. The terms of 
his appointment involved a new departure in 
management, inasmuch as he undertook the teach- 
ing of applied mechanics, as Professor of Engineer- 
ing Construction, in addition to the ordinary duties 
of president. In appointing to the presidency a 
member of the teaching staff of the college, the 
Secretary of State for India was doubtless well 
advised ; but it is to be feared that from the brief 
duration, and presumably the failure, of this ex- 
periment, the India Office will draw an erroneous 
conclusion—a conclusion which, in all probability, 
will be supported by the numerous military candi- 
dates who have come to regard Ccoper’s Hill as 
the rightful property of Royal Engineers. 

There are two ways of conducting an experiment. 
It may be tried under conditions which are favour- 
able to success, or it may be tried under conditions 
which almost certainly insure failure. The appoint- 
ment of an Indian military man who had spent a 
quarter of a century, or more, in India, does not, 
on the face of it, promise much success either for 
the efficient teaching of a mathematical subject, or 
even for the proper supervision of a system of 
scientific education ; and we need not, therefore, 
be surprised that Colonel Pennycuick failed to 
carry out his undertaking with the India Office. 

It would, of course, be fallacious to conclude from 
this that the office of President cannot be combined 
with a professorship in the college. Such a com- 
bination is, on the contrary, a common thing in the 
modern scientific colleges in England ; and in the 
case of Cooper’s Hill such an arrangement, or some- 
thing closely resembling it, is greatly to be desired 
in the interests of the college ; for an energetic Pre- 
sident would always find time for a certain amount 
of teaching, as well as for administrative duties. 
Every educational course needs revision and recon- 
struction from time to time, and this is especially 
true in engineering classes. The Cooper's Hill 
College course was prepared about twenty-eight 
years ago, and in some respects it was laid down 
injudiciously and without a proper sense of pro- 
portion. Its cost to the Indian Government could 
have been very materially lessened if those who 
held the direction of affairs at the beginning, had 
possessed a thorough knowledge of educational 
matters. But in those early days the college was 
much more subjected to Royal Engineer influence 





thar it now is ; and it is to this influence that we 
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must trace a great deal of the unnecessary costli- 
ness of the institution. A knowledge of the de- 
tails of scientific education, and a strong sympathy 
with science, are requisite qualifications for a 
President who is not to be a mere accountant or a 
military martinet. Unless he has scientific know- 
ledge, he can never judge of the efficiency of his 
statf; he can have no initiative in effecting im- 
provements ; and if in educational matters he acts 
at all independently, the chances are that his 
action is mischievous. 

Hitherto none but retired officers of the Royal 
Engineers have been appointed to this office of 
President; and the results have been most curiously 
various. Of course, when a President has nothing 
todo with the work for which the college is specially 
designed, he is naturally prone to attach import- 
ance to matters of very minor value. Hence at 
one time or another, the college has suffered from 
an excess of dis:ipline, and an excessive devotion to 
athletics, and this, too, at a time when it was very 
desirable that efforts should have been concen- 
trated on bringing its educational course into line 
with current requirements. 

Those who have the real interests of the Royal 
Indian Engineering College at heart, should en- 
deavour to destroy the superstition that its Presi- 
dent must be sought among the Royal Engineers. 
Not only for the reasons given above, but also 
because so long as the college is in military hands, 
it will never be regarded with entire favour by the 
civil members of the profession in this country, 
the India Office would do well to alter the nature 
of the presidential appointment. It has always 
been a serious defect in the constitution of the 
college that the Secretary of State for India and 
his advisers at the India Office, have no direct com- 
munication with the teaching staff of the college ; 
the President is the sole spokesman of the 
college at headquarters. Some modification of 
this system is certainly desirable; and perhaps 
such modification might be attained by abolishing 
the oftice of President, and placing his duties in 
the hands of a few members of the teaching staff. 
This would certainly save expense and perhaps tend 
towards efficiency. But whether this plan, or some 
similar one, is adopted or not, we would earnestly 
beg of the Secretary of State to select as a new 
President, one who is competent to direct efficiently 
the scientific education of the college ; it is not to 
be expected that Royal Engineer officers, after a 
long term of service in India, can be well fitted for 
such a position. 








THE MANCHURIAN RAILWAY. 

Tue Russian Imperial order declaring Talienwan 
a free port is an incident which will at once revive 
faith in the good intentions of the Russian Govern- 
ment in affairs of the Far East, and at the same 
time afford a further proof in the success of Lord 
Salisbury’s diplomacy. No reasonable politician 
has ever denied the right of Russia to an open port 
on the Pacific as the terminus of her great Siberian 
railway; but when she seized Port Arthur, a 
fortified stronghold which dominated the way to 
Pekin, and at the same time seemed to make 
Talienwan a Russian preserve, it was felt, even by 
those who understood the aspirations of Russia, 
and sympathised with them so long as they were 
carried out in a reasonable manner, that Mr. 
Chamberlain’s rather cynical remark about the 
necessity of ‘‘ a long spoon” for those who had any 
dealings with Russia, had considerable justification. 
We have from time to time pointed out the eco- 
nomic, industrial, and political forces which were 
acting on Russia, and have expressed the opinion 
that probably, under similar circumstances, Britain 
would have acted in a manner precisely similar to 
that of Russia, even to the taking possession of 
Port Arthur. Even the autocratic Czar is not 
always able to accomplish his wishes, as a powerful 
bureaucracy, coupled with the force of natural con- 
ditions, are often too much forhim. Itis, however, 
impossible to deny his good intentions. These are 
clearly shown in his latest rescript, in which he 
te out that, owing to the great possessions of 

ussia in Europe and Asia, it has been possible, 
with God’s help, to effect a rapprochement between 
the peoples of the East and the West. Through 
the friendly attitude of China, his Government has 
succeeded in attaining its historic aim, having ob- 
tained the use of two Chinese harbours, Talienwan 
and Port Arthur, with large territory, whereby an 
outlet for the Great Siberian Railway tothe Yellow 








Sea has been secured. He goes on to say: ‘‘ Thanks 
to the wise decision of the Chinese Government, we 
shall, through the railway lines in course of con- 
struction, be united with China, a result which 
gives to all nations the immeasurable gain of easy 
communication, and lightens the operations of the 
world’s trade. In our unwearying care for the 
general weal, we have deemed it necessary, after 
the completion of the railway line as far as the 
harbour of Talienwan, to declare that harbour a 
free port for the whole period of the treaty and 
lease concluded between Russia and China on 
March 27, 1898, for the merchant ships of all 
nations, and to build a new city in the neigh- 
bourhood of the said port.” Probably the 
language in which this order is couched savours 
too much of the autocrat and paternal governor, 
to coincide with British ideas; but it cannot 
be denied that if it is carried out in the 
spirit in which it is written, it will lead to very 
important results. Russia was blamed for not 
adhering to her promise that Port Arthur and 
Talienwan should be free ports; but those who 
know anything of Port Arthur admit that it is 
unsuited for the purposes of commerce, while 
Talienwan would be useless until a railway had 
been made to it. Before the Russian lease of 
Talienwan, Lord Salisbury, in a speech in the 
House of Lords, said: ‘‘ It is obvious to everyone 
who knows the country that the country behind 
Talienwan is worthless, and no trade could arise 
till a railway reaches that port.” It was urged by 
many who wrote and spoke on the subject, that 
Talienwan should be made a treaty port after a 
railway had been made to it; but a free port is far 
better than a treaty port, which is open, but not 
free. The following are the conditions of trade 
which are named in the decree: 1. For the town, 
port, and land connected with it, within the fron- 
tiers definable and changeable by the Minister of 
Finance, the import and export of all merchandise 
in general will be admitted free of Customs duties. 
2. This right of free trade does not extend to last- 
age, anchorage, and other port dues. 3. The 
quarantine regulations for preventing the spread of 
contagion will have to be observed in all their 
force by all ships entering the port. 4. Goods 
imported into Russias from the territory enjoying 
this right of free trade will be examined, charged 
with duty, and passed over the frontiers of the 
empire, according to the general regulations in force 
for foreign imports. It is to Russian enterprise 
that the rapid railway construction is due. They 
at one time seemed anxious to have a line of their 
own from Talienwan to Pekin; but it is to be 
hoped that reason will prevail, and that the line 
from Niuchwang, which is being constructed under 
British auspices, will be utilised. Apart, however, 
from that, with its connection with the Manchurian 
Railway, and that again with the Great Siberian 
Railway, it is probable that Talienwan may become 
one of the most valuable ports in China, and be a 
great distributing centre in the north as Hong Kong 
is inthe south. Indeed, it is not improbable that 
its opening may prove a most important chapter in 
the commercial history of the world. 

From a long communication from a correspondent 
of the Times, who has personally inspected the 
operations which are being carried on in connection 
with the Manchurian Railway, itis evident that the 
work is being pushed on with great energy. It is 
a very significant fact that a great part of the rails, 
the engines, and the rolling plant generally, is of 
American construction, and this should show 
British manufacturers that they may expect very 
severe competition in the supply of railway material 
for the Far East. The Russian superintendent of 
the line expected that they would, in September 
or October of this year, be able to open it for 
traffic from Port Arthur to Te-ling (about 30 or 40 
miles north of Mukden), and that the whole 
Siberian road will be completed in 24 years from 
now. This the Times correspondent thinks is too 
sanguine an estimate, judging from the present 
condition of the part of the line which he saw. 
From Port Arthur to the junction near Niuchwang, 
the line is almost complete, and from that to the 
main Siberian line the works are in various stages 
of progress. It is indeed probable that Vladi- 
vosteck will no longer be considered the main 
terminus of the Siberian railway, and that its place 
will be taken by Talienwan, which is open all the 
year round, and which is guarded by Port Arthur. 
The future possibilities of this railway are little 
dreamed of by the world at large. When Shanghai 





may be reached from London in nine days at an 
expense of less than half the present fare by the 
cheapest sea route, we may expect great changes in 
the conditions of trade. The recent action of Russia 
shows a disposition to be reasonable which we hope 
augurs well for the peace of the world and the deve- 
lopment of industry and commerce in the Far East. 








THE SHIPWRECKS OF A YEAR. 

THE gross reduction in the effective mercantile 
marine of the world in 1898 is now reported to be 
1141 vessels of 820,725 tons, excluding vessels of 
less than 100 tons. This represents the tonnage 
of vessels which have been lost at sea from all 
causes, as well as others which have met their more 
peaceful end by being broken up. This latter 
usually makes up about one-fifth of the total. This 
aggregate exceeds the average of the preceding 
seven years, 25 vessels of 106,706 tons. Indeed, it 
is the highest total since Lloyd’s Registry began 
to make returns, and one cannot take consolation 
either from the fact that a larger number of vessels 
were broken up than in previous years. It is, 
indeed, the opposite ; freights have been too good 
to encourage this procedure. Obsolete ships that 
cannot be economically run are only discarded in 
times of depression when the income does not sup- 
port extravagant working costs. Thus two or 
three years ago, owners willingly sent to the scrap 
heap 230 to 240 vessels a year, representing about 
180,000 tons ; but last year the number so dealt 
with was only 224 vessels of 165,267 tons. 

The larger total of losses by violent means, how- 
ever, is partly explained by the increase in the 
number of ships upon the ocean, and thus it comes 
that the rate of loss is not higher if reckoned per 
100 of ships or per 100 of tons. Britain stands in 
the most satisfactory position, of having the lowest 
rate, with the single exception of Denmark ; but 
her fleet is only of 422,856 tons, against the 12} 
million tons of Britain’s total. Denmark’s rate is 
2.08 per 100 tons ; Britain’s, 2.23 per cent. ; the 
next on the list being Germany, with 2.33 per 
cent., and here it is interesting to note that Ger- 
many and the States are making now a neck-for- 
neck race as regards the total of vessels owned ; 
the latter having 2,448,677 tons, and the former 
2,113,981 tons. But this, as will be seen, is far 
below Britain’s floating wealth. Austria-Hungary 
comes fourth, in point of the rate of loss, with 
3.18; and then Russia, 3.63; and the United 
States with 4.14 per cent. Thus, although the 
States own a total equal to only one-fifth of the 
British total, their losses exceed one-third of it. 
The other nations come in the following order: 
Italy, 4.34; France, 4.48 ; Holland, 4.62; Spain, 
5.01; Norway, 5.55: and Sweden, 5.66 per cent. 
The figures for Norway and Sweden are too high, 
especially as the rate for sailing ships is 7.58 and 9.65 
per cent. respectively. This is partly explained by 
the large number of ships broken up or condemned, 
but there can be no doubt that the larger rate is 
also due to the violent end of many ships by wrecks, 
&c., and the figures certainly give support to the 
view that the British Government should insist 
upon more seaworthy conditions for ships flying 
the Norwegian flag when leaving British ports. It 
would not be unsatisfactory to exact at least the 
same conditions as British vessels have to fulfil. 

Of the total of vessels lost—1141 of 820,725 tons 
—322, of 463,241 tons, were steamers, figures 
which indicate at once a larger average size, while 
819 vessels of 357,484 tons were sailing craft ; but 
it has to be borne in mind that there is four times 
more steam tonnage afloat than sailing ships, so 
that the rate of loss of sailing vessels is really 
quite 2 to 1. Turning to a consideration of the 
causes of ship losses, we find that collisions are 
frequent cause for steamers, and abandonment at 
sea for sailing ships. Wrecks account for 524 vessels 
of 356,503 tons, 387 sailing ships and 137 steamers 
meeting their end when buffeted against some in- 
hospitable shore. They thus equal nearly one- 
half of the total. Again, 90 vessels, of 73,204 tons, 
were lost in collision, 48 being steamers and 42 
sailing ships, but the average size of the former 
was quite double that of the latter. The saddest 
fate is that classified as ‘‘ missing,” and last year 
the number of steamers was 24, of ships 79, the 
total tonnage being 72,773 tons. It is difficult to 
get away from the view that if well found and sub- 
stantial, so many of these ships need not have met 
an unknown fate. Again, 96 vessels, of 62,752 
tons, including 85 sailing ships, had to be aban- 
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doned at sea, and the same comment also holds 
good here. About an equal number of sailing 
ships and steamers were burnt, the total being 25, 
of 26,255 tons. The waste, it may be added as 
some consolation, provides work for the great army 
of shipbuilders. We are only in September, and 
already the tonnage floated in this country exceeds 
the losses of last year, and that, too, without 
considering the increasing contribution of other 
countries. 








THE “OCEANIC.” 

Tur great White Star Liner Oceanic has been 
completed, and is now at Liverpool ready to make 
her first voyage across the Atlantic. On Wednes- 
day last, by invitation of the owners, Messrs. 
Ismay, Imrie, and Co., an inspection was made of 
the vessel by a numerous company, who were 
entertained at luncheon, under the chairmanship 
of Mr. Bruce Ismay, in the magnificent saloon of 
the vessel as she lay in the Canada Branch Dock at 
Liverpool. 

On the occasion of the launch of the ship in 
January last, we gave some particulars of this 
noble example of modern ship construction,* but 
now we have been able to see the vessel in her com- 
pleted form, the beauty of the structure and the 
handsome nature of her internal fittings, is made 
fully apparent. It is hardly necessary to say, ex- 
cepting as a matter of form, that the Oceanic 
has been built, where all the White Star At- 
lantic steamers have had their birth, at the 
yard of Messrs. Harland and Wolff at Belfast. 
It also need hardly be repeated that she is the 
longest ship that has ever been launched, not even 
excepting the Great Eastern. The Oceanic is 704 ft. 
long over all, or 17 ft. longer than the Leviathan 
of fifty years ago. The latter more than made up 
for the few feet she was short in length by her 
enormous beam, which was 83 ft., as compared to 
the 68.4 ft. of the Oceanic, the latter, however, 
being wider than any of the other great liners. It 
will be remembered that we gave a Table of lead- 
ing dimensions of typical Atlantic steamers in our 
notice of January 13 last. The yg ee gre of the 
Oceanic is 28,500 tons at the load draught of 
32 ft. 6 in. The ship has been designed to accom- 
modate 410 first-class passengers, 300 second-class 
passengers, and 1000 third-class passengers. The 
officers, crew, and other members of the ship’s 
company will be 394, bringing the total up to 
2104 persons. The long middle body of the ship 
is apparent in the large amount of accommoda- 
tion, even for a vessel of these dimensions. This 
has enabled the designers to give ample space for 
the multitude of passengers that are to be car- 
ried. There are seven decks in all, five of which 
extend the full Jength of the ship. They are the 
lower orlop deck, orlop deck, lower deck, middle 
deck, upper deck, promenade deck, and boat deck, 
above which again is the captain’s bridge, at a 
height of over 40 ft. from the water plane. All 
these decks are plated throughout their length with 
steel, and add greatly to the strength of the struc- 
ture. The moulded depth of the hull is49ft. The 
ship has the vertical stem characteristic of all the 
White Star steamers. The handsome sheer also 
shows up well now the vessel is complete in her 
upper structures, and the absence of turtle-back 
decks at the ends, a feature which distinguished 
former White Star ships, certainly adds to the 
appearance of the vessel. We give on the opposite 
page a view of the Oceanic, prepared from an ex- 
cellent photograph taken by Messrs. Maclure, 
Macdonald, and Co., of Glasgow, while the vessel 
was on the mile. 

The Oceanic is, of course, a twin-screw vessel, 
and has two sets of three-stage compound four- 
crank engines of the ordinary inverted type. The 
cylinders are: High-pressure 47} in., intermediate- 
pressure 79 in., and two low-pressure of 93 in. 
each, the stroke being 72 in. The high-pressure 
and intermediate-pressure engines have piston 
valves, whilst the low-pressure valves are of the 
ordinary double-ported type. The columns are of 
cast-iron, and carry the crosshead guides in the 
usual way. There are two cylindrical condensers 
to each set of engines, or four in all, with an air 

ump to each worked off the low-pressure cylinders 
y side levers. The crankshaft is of Whitworth 
compressed steel, and is built up in four separate 
pieces, the diameter being 25 in. There are two 
separate thrust-blocks to.each set of engines. The 


reversing is by combined steam and hydraulic 
gear, and the main stop valves can be worked by 
steam. The link motion is of the ordinary type. 
The tunnel shafting is 23? in. in diameter and of 
hollow steel. The propeller shafting is also of 
hollow steel, and is 25} in. in diameter. The pro- 
pellers are each three-bladed, and are 22 ft. 3 in. 
in diameter, having manganese bronze blades 
bolted to gun-metal bosses. Other details of the 
machinery are given in our former notice. 

The stokeholds are fitted with large fans to 
give what is known as ‘‘assisted draught” ; that 
is to say the stokeholds are not closed, but by 
aid of the fans there will always be a breeze 
in the boiler-rooms. There are fifteen boilers of 
the ordinary return-tube type, double-ended, with 
opposite pairs of furnaces delivering into a common 
combustion chamber. They are not all of the 
same size, being altered a little to suit their posi- 
tion in the ship. Some have four and some three 
furnaces. The largest are 16 ft. 6 in. in diameter. 
The shellplates are made of a special steel of con- 
siderable tensile strength, and are about 1} in. 
thick. The standard working pressure is 192 lb. 
to the square inch. 

In our former notice we gave some particulars of 
the hull construction, and need not enter upon the 
same details again. It will be remembered that 
we pointed out especially the great strength ob- 
tained -by doubling the plating at the turn of the 
bilge and at the sheer strake, a form of construc- 
tion that was able to be carried out by the long gap 
hydraulic riveters specially made for this work. 

Turning to the more ornamental features of the 
ship, that it was especially the intention of 
Wednesday’s inspection to bring forward, we find 
that the decorations of the principal apartments 
have been designed by Mr. R. Norman Shaw, 
R.A., whilst the execution of the work has been 
carried out by Messrs. George Trollope and Sons 
and J. Aldam-Heaton and Co. 

The main saloon is 80 ft. long by 64 ft. wide, 
and is arranged to seat 350 persons. In the 
centre is a raised trunk, 21 ft. square, extending 
through the upper deck above, and, in the form 
of a glass dome, partly through the promenade 
deck. The sides of this raised structure are deco- 
rated in a most lavish manner. The summit is 
divided by gilt ribs, the spaces between being 
filled in with ground glass. This top part takes 
the form of a shallow dome, which surmounts the 
square trunk occupying the space between the 
decks above the saloon deck. The sides of this 
square are decorated by allegorical female figures 
representing, respectively, Great Britain, America, 
New York, and Liverpool. 

The remaining decoration is of a rich and pleasing 
character, but no art is able to get over the dispro- 
portion of these big saloons necessarily low pitched 
between decks, although the raised central part 
aids largely in giving light. The sides of the saloon 
are of gilt oak, the grain showing through. The 
side lights or windows are of ground glass, 
and are about 2 ft. 6 in. in diameter. Natu- 
rally the ground glass cuts off a good deal of 
light, and it does not improve the appearance of 
the room, giving it a somewhat dull aspect. This, 
however, is redeemed to some extent by the rich 
crimson Genoa velvet of the seats, whilst the 
heavy carved and gilt mouldings are exceedingly 
rich. Across one end is a clear glass screen 
which separates the saloon from the staircase. 
This screen has in front of it a row of polished 
brass columns, which are very handsome in design 
and give a most pleasing effect. The staircase lead- 
ing to the saloon is of oak, and is beautifully carved 
in conformity with the general design of the interior 
decoration. The panels are of scarlet and gold, a 
bright and cheerful contrast. 

The saloon being necessarily designed more espe- 
cially for a useful purpose, artistic arrangement 
has to be, to some extent, sacrificed to space con- 
siderations, so that all may dine—the important 
business of an ocean voyage. In the library, 
however, the artistic decorator has fuller scope, 
and in the case of the Oceanic full advantage has 
been taken of the opportunity. Being situated on 
the promenade deck, a better chance is given for a 
light and spacious room. The dome of the saloon 
extends about 3 ft. up into the library, and this 
has been utilised to divide the floor space, 
lounge seats being arranged round the dome. The 
length of the library is 55 ft. and the width 40 ft. 
The general design is pleasing inthe extreme. The 





* See ENGINEERING, vol. Ixvii., pages 53 and 75. 5: 


sides are not of the orthodox straight line, but are 


broken ge lengths by the formation of re- 
cesses. e side opposite the entrance is formed 
into a curved bookcase, which is flanked on each 
side by square alcoves, thus giving a view beyond 
which forms so charming a feature in any room, 
but is seldom seen on shipboard, where walls 
are mostly of the flat or bulkhead order. 
The upholstering is of that most charming order 
known as ‘‘Louis XV.” There is an octagonal 
skylight rising 12 ft. from the deck. The whole of 
the walls, the main beams of the ceiling, and the 
stanchions are ornamented by oak carving, the 
details not being repeated in stereotyped fashion, 
but each part representing an original conception 
of the artist. The windows are not of the usual 
circular form, and are very beautifully framed ; 
these look out on the long promenade deck. Alto- 
gether, this library, which also serves the purpose 
of a drawing-room, is an exceedingly beautiful 
apartment, and is certainly the choicest feature in 
the ship. 

The remaining living room is the smoking-saloon, 
which is on the upper deck. It is a spacious apart- 
ment, handsomely decorated, but not so attractive 
as the library, which will be chiefly the ladies’ room ; 
and, therefore, is appropriately more pleasing in 
appearance and scheme of decoration. The smoking- 
room has two wagon-shaped domes, the lower parts 
of which are richly pres. There are monochrome 
paintings, which represent a bacchanalian proces- 
sion. ‘The ceiling is formed by carved and moulded 
ribs with metal work on the flat surfaces. There 
is a carved mahogany frieze round the room, and 
the walls are covered with embossed leather. 
There is a series of oil paintings of scenes from the 
life of Columbus on the basis of the American 
Columbian stamps. The general plan of the seat- 
ing is a number of bays all round the room, the seats 
being covered with morocco leather. 

The second-class passenger accommodation is 
arranged on two decks at the after end of the vessel, 
and though handsome and well-designed, is natu- 
rally not of the highly ornate and costly character 
which distinguishes the saloon accommodation. 
There is a smoking-room,- library, and writing- 
room. The dining-saloon will seat 148 passengers. 
In the third-class passenger department the single 
men are accommodated in open berths forward, 
the single women at the after end, and the married 
people and children between. 

A feature that strikes one at first on coming on 
board this vessel is the long, wide, and unob- 
structed walks on the port and starboard sides 
afforded by the promenade deck. Of course the 
exceptional size of the ship gives facilities for this, 
but it is a feature too often neglected by designers 
of passenger vessels. In fine weather, and often in 
bad weather too, the promenade deck is where the 
passenger spends most time between meals, and 
when one is cooped up in a ship on an ocean 
voyage it is a great blessing if the promenade 
deck is not a misnomer. Perhaps some day an 
enterprising line will give fair seating accommo- 
dation out of doors, and not force their customers 
into the troublesome business of bringing their 
own deck chairs. When passengers supply their 
own seats they generally think they have a right 
to plant them wherever they like, and thus one or 
two will often destroy the length of the limited 
walk one necessarily gets at best on board ship. 

The Oceanic is at once to be put on the station, 
starting on her first voyage on Wednesday next. 
She cannot fail to be a most popular ship. 

In regard to the important matter of speed, the 
officials of the line are not unnaturally reticent as 
to what the vessel will do. In our former notice 
we explained that no great effort would be made 
to ‘‘ break the record,” as it is considered sufficient 
if the ship arrive at New York or Liverpool early 
on the Wednesday morning following her sailing. 
Itis useless making great sacrifices to savea few hours 
in order to spend them at anchor in New York Bay 
or the Mersey. Mr. Bruce Ismay, in his speech at 
the luncheon of Wednesday last, emphasised this 
fact, saying the ship would not be a record breaker 
in regard to speed. It was stated that the speed of 
the ship on her trial ‘‘wasnever more than 22 knots. 
What this exactly means it is difficult to say, but 
it can hardly represent her ocean-goin speed, 
whilst the 26 knots which has been claimed for 
her by ‘‘an expert authority” is manifestly 
absurd, unless her power is far away more than 
that vaguely attributed to her, viz., 25,000 indi- 
cated horse-power. It will be remembered that 
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Atlantic last month at a mean speed of 22.6 
knots. The owners of the White Star vessel 
very wisely disclaim any intention of rivalling 
this; thinking it is commercially impossible to 
compete in so costly a matter as speed, with 
heavily subsidised foreign lines. Rapid steaming 
is, however, a matter, the importance of which is 
much exaggerated by the public. It is far better 
to be comfortable for a week than to be uncomfort- 
able for six days and twelve hours. 








NOTES. 

Tue Guascow Tramway ENGINE ConTRACT. 

WHEN the Glasgow Town Council recently failed 
to confirm the resolution of its Tramway Committee 
to entrust the engine contract for the electric rail- 
way system to the E. P. Allis Company, of Mil- 
waukee, and referred the question back to the 
Committee and its consulting engineer, Mr. 
Parshall, there appeared to be a grave danger of 
indefinite delay. It seems, however, that the 
danger is likely to be averted. This week the ques- 
tion of the contract has been reopened and again 
discussed by the Tramways Committee, from which 
we conclude that the action of the Council was 
not intended to postpone further immediate de- 
liberation and definite action. It will be re- 
membered that the Tramways Committee carried 
the resolution to give the contract to the E. P. 
Allis Company by a majority of one, and we 
think the Council acted very wisely in re- 
ferring back so important a question carried by 
SO narrow a majority. The result of the Tramway 
Committee meeting on Monday last, was to award 
the whole of the contract to Messrs. John Musgrave 
and Sons, Limited, Bolton, but as there was some 
uncertainty about the dates of delivery, the question 
was reopened on Wednesday, when it was decided to 








give two engines to Messrs. Musgrave with guaran- 
teed deliveries in 17 and 18 months ; and the other 
two engines to the E. P. Allis Company with deli- 
veries in 15 and 16 months. Of course this resolu- 
tion, which we understand was carried by a large 
majority, cannot be regarded as final, till it has 
been confirmed by the Council, probably at their next 
meeting to be held in a few days. We expect, 
however, that the Council will accept the opinion 
of its committee, and while averting all the incon- 
venience and loss resulting from prolonged delay, 
they will secure to this country half the order, 
and at the same time avoid the responsibility of 
undertaking a very costly experiment. Doubtless 
the result of the Tramway Committee decision, 
assuming it to be confirmed, will be to insure 
future large and similar orders remaining in the 
country, for we do not suppose Messrs. Musgrave 
intend that their engines are to be inferior in any 
respect to those of the E. P. Allis Company ; it 
will be noticed that the dates of delivery are prac- 
tically the same in each case. 


Cycite CoNsTRUCTION. 


A very interesting question is raised by the long 
crank bicycles now coming into favour. The mat- 
ter cannot be considered as one of pure mechanics, 
since from this point of view it is obvious that a 
st crank with a 65-in. gear is identical with an 
83 crank and an 85-in. gear. In practice, however, 
riders find that a given distance is ridden much 
more easily with the second arrangement than the 
first, a circumstance which points to the conclusion 
that the principal cause of the fatigue felt is the 
wear and tear of nerve rather than of muscle. 
This view is that held by Mr. R. E. Crompton and 
his son, to whom cyclists are principally indebted 
for the commercial introduction of the innova- 
tion, though, as the Messrs. Crompton quite 
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properly admit, they have themselves been largely 
indebted to Mr. Otto Blanthy, of Buda Pesth. 
Messrs. Crompton suggest that the nerve waste 
involved in riding is proportional to the number of 
times the muscles are energised, 7.e., to the num- 
ber of pedal strokes made, and this view seems 
certainly borne out by the experience of riders 
who have given the long crank machines a fair 
trial. Riders who have done much hard riding 
with short cranks, it should be observed, find con- 
siderable difficulty at first in accommodating them- 
selves to the longer pedal. This arises from the 
fact that they have become more or less muscle 
bound. The great development of the muscles 
used in pushing down the pedal, and the shortness 
of the stroke made, leads to a shortening of these 
muscles, which then find a difficulty in making the 
longer stroke needed with the long cranks. 
Messrs. Crompton also have recognised what they 
call a muscular elastic limit. If the muscle is 
called upon to exert a force greater than a certain 
limit, which differs with the individual, it very 
rapidly becomes tired, and is only restored after a 
prolonged rest. This limit, according to the ex- 
periments of Messrs. Crompton, corresponds to an 
average pressure on the pedal of 100 lb. for weak 
individuals, and to one of 140 lb. for exceptionally 
strong men. The principal resistance experienced 
by a cyclist on the level is that due to the air. 
This is strikingly shown by the recent experiment 
in America, in which a cyclist succeeded in cover- 
ing a distance of a mile in little over 57 seconds, 
by following close behind a locomotive fitted with 
wind screens, which permitted the rider to run in 
practically still air. 


Sovurn AUSTRALIAN RaILways. 


The annual report of the South Australian Go- 
vernment Railways shows that the colony, like its 
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neighbours, suffered from the drought, while the 
cessation of smelting at Broken Hill greatly affected 
the operations in 1897-8. The growing crops were 
destroyed and the receipts from grain traftic only 
amounted to one-half the total of the previous year, 
the decrease on an average year being about 
35,0001., while on wool the drop is 10,000/. The 
same influences greatly reduced the purchasing 
power of the inhabitants, and resulted in a decrease 
in all goods traffic and in passenger journeys, so 
that there is a net decrease in all receipts of 40,8071. 
Every effort has, at the same time, been made to 
minimise expenditure, but withal it is heavy, 
although 11,0001. less than in the previous year 
made up on the maintenance and locomotive 
accounts. The percentage of expenses to receipts 
has, nevertheless, gone up from 59.92 per cent. to 
61.31. The engine mileage was 5,219,722, and the 
train mileage 3,666,823 miles, showing a very ccn- 
siderable disparity due to pilots and the like, 
so that probably by the introduction of heavier 
locomotives more economical results might be 
attained. The locomotive expenses on the 
5.3-in. gauge were 21.20d. per train-mile, and 
in the 3 ft. 6 in. gauge, 16.29d. per train-mile. 
Two powerful locomotives are being built in the 
colony, and the results of their working will be 
studied with interest. The population per mile of 
railway open is 209, and the average earnings per 
mile open was 5711., against 595/. in the previous 
year, so that it will be seen that each 100 colonists 
spent on an average 13/. less on railway facilities. 
It is interesting to note further that each of the 
six million passengers travelled on an average 12.83 
miles, and paid 0.70d. per mile, while 1,189,095 
tons were carried, the average haul being 132 miles, 
at an average of 1.01d. per ton-mile. Both these 
latter are high averages, even for a colony. The 
year’s operations, it may be said generally, resulted 
in a heavy loss, for the net revenue was only equal 
to 2.98 per cent. of the capital cost, against 3.26 
per cent. in the previous year, this difference being 
equal in the aggregate to over 30,0001. But as the 
12} million spent on the 1229} miles of railway 
worked has been borrowed at a much higher rate 
of interest, the loss to the Government is more 
considerable. But, after all, there are material 
advantages in railway facilities which cannot in a 
young colony be at once expressed in sterling value. 
The day of adversity, however, should be taken 
advantage of to promote working reforms. 


Srperran Rariways. 


The impetus given to production of grain in 
Siberia by the construction of the great Trans- 
Siberian Railway has brought about a supply of 
grain which already calls for additional and 
auxiliary railway accommodation ; the original 
arrangements proving altogether inadequate anc 
unable to cope with the immense traffic which has 
sprung up. The object in view, as far as these 
Siberian Railway schemes is concerned, is in a 
manner a double one, inasmuch as the grain must 
not only be exported from Siberia, but it must 
be directed into the proper channels; that is, it 
must as far as possible go out of Russia seawards 
or landwards, and not come into an undesirable 
competition with the grain-growing districts of 
parts of European Russia and Poland. Among 
the projects now under consideration is the 
building of a railway from Tscheljabinsk, vid 
Orenburg and Orsk, to the port of Nevororsyjsk ; 
this line will have a length of about 1500 verst. 
The block or stoppages on the grain-carrying 
railway lines have not so much occurred on the 
Siberian sections of the line, but principally on the 
line Samora-Zlotoustov, which will not allow of 
any extension on account of the natural condi- 
tions, where it passes the Ural mountains. It 
has therefore been decided not to connect the 
auxiliary or branch lines to the Samora-Zlotoustov 
Railway, but further east, at the proper Siberian 
line. In addition to the contemplated line to a 
— on the White Sea, a proposal for a shorter 
ine from the Siberian Railway to Moscow is being 
repared. This line should proceed from the 

ubiertsi Station on the Kasan Railway, to the 
Kyschtym Station at a branch of the Ekaterinen- 
burg Railway. This new projected line has a 
length of 1615 verst, and the calculated cost is 
113,000,000 rouble. The bridge upon which it will 
have to be carried over the Volga River, is over 
1 verst long. The line will be broad gauge, and 


fit for very fast travelling. This line will, vid 
Warsiw, connect Siberia directly with Western 


Europe. There seems to be a strong opinion in 
favour of a direct line from Moscow to Turkestan, 
and stress is laid upon the fact that it is not Russia 
alone, but also other countries, more especially Eng- 
land and Germany, that are greatly interested in 
the development of Siberian railway facilities, and 
therefore the wishes and requirements of these 
countries ought to be considered and studied. The 
line Petersburg-Perm is looked upon as the best 
for the foreign transit traffic, inasmuch as it is less 
liable than any o:her line of being interfered with 
by local Russian traffic. The export of grain from 
Siberia amounted during 1897 to 421,407 tons, and 
for 1898 it is calculated at 500,000 tons. From 
1882 to January 1, 1899, 1,117,715 persons have 
emigrated to Siberia, and a vast additional increase 
in the export of Siberian grain may be looked for, 
although the actual growth in the production may 
not extend over such a long series of years as pro- 
bably many may imagine. There have, at times, 
been very large accuinulations of grain on the 
Siberian Railway, as much as 4000 wagons and 
more have stood on the lines loaded with wheat, 
but unable to be moved on for want of locomotives. 
The exports by sea are also increasing—from 
70,434 tons in 1893 to 124,600 tons in 1898. 


THE JAPANESE AND Rattway ENTERPRISE IN 
KoreEa. 


The Japanese are very anxious to take the lead 
in the industrial development of Korea, but they 
are very cautious in the investment of their money, 
According to the Jupan Weekly Mail, there is a 
great deal of hesitation on the part of Japanese 
business men about taking up the concession for 
the Séul-Fusan Railway, which, however, if pro- 
perly managed, ought to pay. After the Sdul- 
Chemulpo road, it must be considered to have the 
best prospects of any railway in the Peninsula, for 
it traverses populous districts, and should command 
a large luggage and passenger traflic. Some of the 
Japanese journals, such as, for instance, the Nichi 
Nichi Shimbun, actually suggests that the Japanese 
Government should step in and furnish the neces- 
sary assistance, but this is not likely to be done. 
There is no money in Japan for such purposes, 
and so long as 7 per cent. can be obtained on un- 
doubted security, those who have any to spare are 
not likely to go abroad for a doubtful six. Tokio 
journals talk of public spirit, and suggest that 
a political obligation devolves upon the people 
not to be altogether left out of the railway race 
in which the countries of the West engage so 
eagerly ; but it is absurd to write in this way, as 
political obligations of that nature have never been 
recognised by private capitalists in the history of the 
world. Japan lacks financial strength to equip herself 
with railways, and it seems extravagant that she 
should think of undertaking to equip other States. 
Want of money is crippling her in all directions. 
Mr. Taku Oye, a well-known Japanese financier, and 
others who accompanied him have recently returned 
to Japan from a visit to Korea, for the purpose of 
reconnoitering the proposed railway route, and he 
bas expressed the opinion that the nature of the 
country to be traversed presents little engineering 
difficulty of any serious kind. The total length of 
the route is estimated by him at about 300 miles, 
the cost of construction being put at 30 million yen 
approximately. Apart altogether from business 
eg which, however, he thinks good, Mr. 

‘aku Oye thinks that the proposed line will be 
productive of valuable advantages to Japan in other 
and more indirect ways. As an indication of how the 
line will prove beneficial to Japan, Mr. Oye refers 
to the wide circulation which Japanese money has 
already obtained in the Korean peninsula, the 
silver coinage being accepted in preference to the 
native money in the remotest corners of the country, 
and he thinks that the moral influence which Japan 
has already established in the peninsula would be 
strengthened by the construction of the railway in 
question. The Japan Times thinks that the venture 
is worth taking up as a purely business one, for al- 
though it may not be possible to realise profit from 
the very outset, there is no reason to doubt that the 
line will before long prove reasonably profitable. It 
will pass through one of the most populous and 
fertile sections of the country, a section which 
has most to do with the rapidly increasing trade 
between Japan and Korea. Besides, the line will 
span the rich valleys of south-eastern Korea for the 
intending Japanese immigrants. The writer in the 
Japan Times thinks that all these considerations, not 





to mention the political and military reasons, make 





it extremely important that the enterprise should 
be taken up by the Japanese in a serious and 
practical manner. Still the financial difficulty re 
mains, and until it is overcome, the Japanese can- 
not expect to do much in the Korea in the way 
of enhancing engineering and industrial enterprise, 





THE ENGINE-ROOM STAFF. 
To THE Epiror oF ENGINEERING. 

Srr,—In one of bee? recent issues I have noticed a 
leading article on the above subject, and ask your per- 
mission to make a few comments on it in your columns. 
I would ey leave any criticisms to more able pens 
than my own, but find that from diffidence or other 
causes very little has been done in this direction. 

The most important part of the article, from the engi- 
neering point of view, is that relating to the desire of a 
certain section of young executive officers to take over 
the duties of the naval engineers. 

When we consider that the engineering department of 
the Navy contains 25,000 cfficers and men, that the men 
of this department are practically under the entire control 
of their own officers, and that these officers are officially 
known as “‘civilians;” it appears strange that the exe- 
cutive officers have not before this made some attempt to 
in gg so much exercise of authority passing out of their 

ands. 

Of course, it is only during the last few years that the 
engine-room staff has grown to such large prorortions. 
Ten years ago it was only one-third as numerous as at 
present. 

It is also during the last few years that the death blow 
has been given to masts and yards, that practically every 
operation on board a man-ot-war has been carried out by 
machinery; and that the executive officer has n 
brought face to face with the fact that he is a helpless 
being, absolutely dependent on the engineer. 

Under these circumstances it is not a matter for sur- 
prise that the former officer should make some attempt 
to regain his former superiority ; and hence, I suppose, 
the agitation you refer to. 

I suppose no y of men would more gladly welcome 
some change of the kind indicaced ; that is, supposing it 
could be carried out without any loss to the efficiency of 
the service than the naval engiaeers. Their profession, 
which in the days of “sticks and strings” was despised, 
and is now only tolerated, would then be respected. 

The rulers of the American Navy have boldly solved 
the difficulty in their service by amalgamating their 
executive and engineer officers ; among their reasons for 
doing so being the following, quoted from the report of 
Assistant-Secretary velt on the Bill for Amalga- 
mation: ‘‘ Every officer on board a modern war vessel in 
reality has to be an engineer, whether he wants to or 
not. Everything on such a vessel goes by machinery, 
and every officer, whether dealing with the turret or the 
engine-room, has to do engineer’s work. There is no 
longer any reason for having a separate body of engi- 
neers.’ 

I suppose Mr. Goschen must have had a somewhat 
similar feeling when at the last annual dinner of the 
Institution of Mechanical Engineers he was reported to 
have said: ‘‘ Mechanical engineers had subdued air, fire, 
water, and electricity, and were ousting other forces from 
their domain of activity besides human action. But they 
could not entirely succeed in the man-of-war, where 
trained repens ee was required to put in efficient opera- 
tion their appliances. He trembled to think what would 
be the result, unless there were cool heads and steady 
hands to maintain their arrangements in a state of effi- 
ciency ; and there had arisen in such training schools as 
the Vernon and the Defiance naval officers who, he would 
venture to say, were themselves mechanical engineers.” 

Your readers may possibly not all be aware that the 
officers referred to as trained in the Vernon and Defiance 
are executives. Had they been engineer officers, Mr. 
Goschen would have had no need to ‘‘ venture tosay,” &c.; 
he could have stated the matter boldly. By the way, 
would your correspondent ‘‘Far East” consider this a 
** filching of titles ?” 

I gather from your leading article that the idea now put 
forward is for the ypouss executive officer oe eee 
the ordinary naval college examination, the subject of 
“*steam” being included, to oust the engineer from the 
control of the engine-room; the engine-room artificers 
being given more authority, and ing over the real 
responsibility for the working of the machinery, making 
good defects, adjustments, &c. 

Under these conditions the new engineer officers would 
be only a sort of gold-laced amateurs, who would 


** Merely hold the highest rank, 
And draw the highest pay; 
But hide behind the ‘ tiffy,’ 
When a jcb came in the way.” 


And this system would, as you point out, be absurd and 
unworkable. . 
Some years ago a statement was made by an admiral 
who saw the coming necessity for a change. - ‘‘If an 
executive officer were to devote as much time and atten- 
tion to the study of engineering as to gunnery or torpedo 
work, he would make a very engineer.” Without 
al ther agreeing with this, I see no reason why such 
an officer with mechanical tastes should not, after a three 
years’ course of training at Keyham College, make a good 
assistant engineer. : 

In the present condition of the Navy with a deficiency 
of executive officers, and this deficiency temporarily 
filled by mates from the merehant service, there is no 








* Naval slang ; short for artificer. 
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possibility of such a scheme being carried out. In the 
future, however, there appears no reason why it should 
not be done. ear . é 

The present training squadron of ships fitted for sail- 
ing must in the course of a few years be worn out, I am 
sure that no First Lord of the Admiralty would care to 
ask for money to build more sailing ships, so that it 
appears as if the present instruction in playing with 
sticks and strings on board ancient ships with obsolete 
armaments must shortly stop. It remains to be seen if 
instruction in the new seamanship, with a view to making 
executive officers engineers, will take its place. Without 
wishing to set up as a prophet, I believe it will; and if 
the present engineer officers were at once made executive, 
the pathway for this change would become smoother. 

Now, with respect to the grievances of the engine-room 
artificers, those who can follow the history of the treat- 
ment of this rating from its establishment will remember 
what an uphill task the men have had to attain to even 
their present condition, I wonder how many good men 
were lost to the Navy on the question of cooking their 
own food, cleaning their mess places, &c., until a stoker was 
detailed for the duty, a stoker taken from the ship’s com- 
plement, though, be it remembered. What heartburnings 
there were until the present curtain around the sheep- 
pen of a mess was allowed, and so on ! 

If the authorities could only hear the remarks passed 
by the workmen of engineer contractors during a ship’s 
trial stages on the subject of artificers’ messing accom- 
modation, &c., I feel sure a change would be ordered to- 
morrow. 

The fact is that no one oatside the profession knows or 
cares about the engine-room artificer, the average execu- 
tive naval officer perhaps least of all. Let me give an 
instance to illustrate what I say. 

A few years ago an admiral on the active list reported 
officially as follows: ‘‘ Itis highly desirable to establish a 
reserve of engine-room artificers. They could be recruited 
from the superior class of firemen known as ‘greasers’ 
in the mercantile marine.” Now this was not an idea 
given off-hand, but the deliberate opinion of the Admiral 
Superintendent of the Naval Reserves. Full details of 
this report may be found in ‘‘ Brassey’s Naval Annual” 
for 1893, page 86. 

But it may perhaps be thought that this was only the 
opinion of one of the old school of officers. t me give 
the opinion of a Commander R.N. recently employed at 
the Admiralty : ‘‘In the mercantile marine the class of 
men most nearly approaching the naval engine-room 
artificers are those known as ‘greasers.’ From this body 
it would probably be easy to raise a reserve, and if we 
put the number down at 1000 we should most likely be 
under the mark.” 

This, again, was not an off-hand opinion given without 
consideration ; but a suggestion in an essay written in 
competition for the gold medal and money prize given 
by the Royal United Service Institution in 1896. More- 
over, the essay from which the above gem is extracted, 
secured for its author the coveted gold medal, &c. So it 
appears that any advance for these deserving men must 
be advocated from without the Navy. 

Finally, Sir, I am sure the engine-room artificers must 
thank you for your powerful advocacy of their claims, 
and the engineer officers for your exposing the absurdity 
proposed by one class of interested service reformers. 


Yours sa 
F FICIENCY. 


NAVAL ENGINEERS AND NAVAL 
ENGINEERING. 
To THE Eprror oF ENGINEERING. 

Sir,—If naval engineers want rank they should do 
something to earn it. 

There are two great problems waiting for solution 
which will place any naval engineer in the foremost rank 
who can solve them : 

1. The construction of a good and safe water-tube 
boiler. 

2. A mechanical stoker applicable to marine engines. 

Let the naval engineers show what they can do to save 
the fearful loss of life amongst their own men in the 
stokehole, and confine themselves to killing only their 
enemies ; then I think they will reap the honour they 
will deserve. 








Yours, 
B. L. 8S. 








NATURAL SCALES FOR MINING PLANS. 
To THe Eprror or ENGINEERING. 

Sir,—In almost all foreign countries in which mining is 
carried on, the metrical system of measurement is estab- 
lished, and carries with it the use of ‘‘ natural” scales for 
plans and drawings, that is to say, scales which represent 
on the paper a simple decimal fraction of the actual size 
of the thing depicted—one- hundredth, one five-hundredth, 
or as the case may require. 

The advantage of this system is that by the use of a 
very few scales, plans may be drawn in any denomina- 
tion of measures whatever—metres, English feet, Dutch 
feet, Spanish varas, &c.—and yet may be read off 
any other denomination by using the ordinary ‘‘ natural ” 
scales of that denomination. For as 1 ft. on the plan to 
the scale of ,}, represents 100 ft., so does 1 metre repre- 
sent 100 metres, 1 vara represents 100 varas, and so on. 

The confusion and complication which prevail through- 
out our whole British system of weights and measures 
extend even to our technical drawings, and adherence to 
traditional units has obscured the advantages of the 

natural” system of scales. Thus the surveyor’s scale 
of two chains to the inch, or 1584 ft. to 1 ft., represents a 
fractional scale of ,,';, which exists in no other system of 
measures and cannot be read off in metres, varas, &c., 


a ee 








without scales specially constructed. Soa scale of 2 in. 
to 1 ft. commonly used for certain drawings, represents a 
natural scale of ;': which again is not in use elsewhere. 

In cases where, as in most foreign countries, mine plans 
must, by law, be kept upon natural scales in connection 
with the metrical system, it is extremely convenient to 
be able to plot them and read them in feet as well as 
metres. ‘his can be readily done if appropriate 
“‘natural” scales for feet are provided; but, unfortu- 
nately it is not easy to obtain them conveniently arranged, 
unless specially made to order. The writer has there- 
fore designed a set of four scales, specially divided and 
figured, which can be used for all fractional scales in feet 


likely to be required from ,}, to aun and has arranged 


with Mr. W. F. Stanley, of Railway Approach, London 
Bridge, S.E., to keep them in stock. 

The writer has no personal interest in this matter, but 
thinks it may be useful to mining men to know where 
such scales can be readily obtained. 

R. Gervase Etwes, M. Inst. C.E. 

Suffolk House, E.C., August, 1899. 








WESTINGHOUSE GAS ENGINE. 
To THE Eprtor or ENGINEERING. 

Srr,—My first feeling on reading Mr. Dunlop’s letter 
in your issue of August 25 was to leave it unnoticed, but 
it has occurred to me that some of your readers may have 
as high an opinion of Mr. Dunlop as an authority on the 
question of gas engines as he evidently entertains of him- 
self; I shall, therefore, with your permission, without 
making any comments on the contents of his letter, ask 
him two plain straightforward questions. Does he think 
that the indicated efficiency of a gas engine depends in 
the slightest degree upon the size of the cylinder in which 
the explosion takes place? What number of foot-pounds 
did he adopt as the value of the British thermal unit when 
he arrived at the conclusion that Messrs. Crossley and 
Co.’s gas engines have a thermal efficiency under test 
trials of 27.1 per cent.? 


August 29, 1899. ONLOOKER. 





THE FOULING OF SHIPS. 
To THE EpitoR OF JINGINEERING. 

Srr,—In Mr. Atherton’s letter, published in your issue 
of August 11, on ‘‘ The Fouling of Shipe,” that gentleman 
quotes Mr. Leo Daft as follows: ‘To protect a hull 
from fouling it is necessary that it should be sheathed 
with a metal that will by galvanic action peel off or 
flake off, as zinc, copper, or yellow metal.” 

Now, the action oF ales on iron is this: The zine is 
electro-positive to the iron, and consequently, as the two 
metals form a galvanic couple, the electrical decomposi- 
tion that is set up by the galvanic action of the sea water 
on the metal is this: The zinc will be de-electroed metal, 
that is, the zinc will be the metal that is gradually elec- 
trolytically dissolved ; but as fast as it 1s dissolved it 
will seized on by the iron, and thus a continuous 
adherence of the zinc to the iron will main- 
tained, except in such cases as where the layer of zinc 
became so attenuated that it no longer effectually 
covers the iron, but leaves the latter metal fully 
exposed to the corrosive action of the sea water. By the 
galvanic action then occurring, we can conceive that the 
layer of zinc is not exfoliated from its exterior surface, 
but only from its under surface, i.¢., that immediately in 
contact with the iron. But as zinced iron is not very 
resistant to salt water and sea air owing to the cblorides 
pemens in the water rapidly dissolving the zinc, the 
atter metal will be soon worn away from the iron, leav- 
ing the surface bare and fully exposed to the sea water 
and its corrosive action. 

Now in the case of iron being coated or covered with 
iron, copper, or tin, these metals are electro-negative to 
the iron, and as a consequence it will be the iron that 
will be eroded by the galvanic action which occurs be- 
tween the galvanic couple (iron and copper or iron and 
tin), consequently when the copper or tin coating has be- 
come worn away from theiron or any part, there will be 
a very rapid oxidation (i ¢.,rusting) of the iron, to its 
consequent detriment. Space does not permit going into 
further details on all the points raised in Mr. Atherton’s 
letter, but I think the subject should be one of deserving 
interest, and merits a full discussion in your columns; for 
‘*in the multitude of counsels there is wisdom.” 

Yours truly, 
H. C. STANDAGE. 

Milton, Birmingham, August 12, 1899. 





BRAKE FAILURE AT HOLYHEAD. 
To THE EviTor oF ENGINEERING. 

Srr,—I have always read my Times with the respect 
due to the greatest journal in the world. Imagine then 
my astonishment when I read the account of the unfortu- 
nate accident at Holyhead last Saturday and learned that 
‘the Irish mail was running at its usual high-pressure 
speed . . . down the incline of a considerable gradient 
.’ when the driver discovered ‘‘that the Westing- 
house vacuum brake would not work.” 

Under the above remarkable combination of circum- 
stances, I confess that Iam quite unable to understand 
how a terrible accident could have been avoided. It 
occurs to me that possibly in a fit of railway benevolence 
and magnaminity, the *‘ premier English line” and the 
leading English journal were combining for the benefit of 
the South-Eastern Railway and London, Chatham, and 
Dover Railway amalgamation. It is very evident that 
by the application of this novel appliance, one of these 
companies—which during their separate existence used 
the automatic vacuum and the Westinghouse brakes re- 








spectively—will be saved the enormous expense of con- 
verting its brake system. ‘ 

The new appliance will no doubt shortly be adopted by 
the East an est Coast Joint Railways. But is it not 
rather hard on Mr. Westinghouse to have his name. 
associated with a serious failure occurring on a line which 
has not adopted his brake? . 

I remain, Sir, yours faithfully, 

August 29, 1899, Dors. 








THE ENGINE CONTRACT FOR GLASGOW 
TRAMWAYS. 
To THE EpiTor oF ENGINEERING. 

Si1r,—We notice from your issue of last week that both 
in your leader and in Messrs. Hick Hargreaves’ letter, 
the consumption of steam which we are said to have 
guaranteed per indicated horse-power, was 15.4. This 
should read 13.5, as 15.4 is the corresponding figure per 
brake horse-power, and it was this that was asked for in 
the specification. There seems also to be some doubt as 
to whether our tender was for four engines or six ; we, 
therefore, think it right to say that the sum quoted was 
for four engines. eS: 

We should be obliged if you will give effect to these 
corrections in your first issue and oblige, 

Yours faithfully, 
D. Stewart anp Co., Lrp. 
D. E. McPhun, Director. 

London-road Iron Works, Glasgow, August 30, 1€99. 





BALANCED SLIDE VALVES. 
To THE EpITOR OF ENGINEERING. _ 
S1r,—Will you kindly correct two typographical errors 
which appear in my remarks on above in your last issue. 
In second paragraph a period is misplaced, it should 
read ‘‘. . . though its —— to marine engines may 
be. Similar slide valves have been largely used,” &c. 
And in the last sentence, ‘‘ You may care to reproduce 
it in your columns, so J enclose a tracing.” 
Thanking you in anticipation, 


Yours faithfully, 
August 28, 1899. W. H. WILson. 





PARSONS’ STEAM TURBINE. 
To THE EprTor oF ENGINEERING. 

Srr,—Kindly permit me to point out an important 
omissién in your excellent articles on the above subject. 
Whilst everything else is lucidly —— no mention is 
made of the peculiar — of the blades. In the early 
Parsons’ turbines the blades were improperly shaped, and 
were therefore wasteful of steam. Latterly a form of 
blade has, with great advantage been adopted, which is 
exact counterpart of the blade [ found gave the highest 
efficiency when exposed to currents of air (see ENGINEER- 
Inc, August 14, 1885, page 160). 

Currents of air and steam are very similar in their 
action, and it is not surprising that the best form of blade 
for the one should also be the best form for the other. 

Horatio PHILuirs, 

Roedean, Brighton, August 29, 1899. 





BELGIAN Biast-FurnAces.—The number of furnaces in 
blast in Belgium at the commencement of August was 36 ; 
while four furnaces were out of blast at the same date. 
The total of 36 representing the number of furnaces in 
Belgium at the commencement of August was made up 
as follows: Charleroi district, 6; Liége, 14; Luxem- 
bourg, 6; total, 36. The output of pig in Belgium in 
July was 106,780 tons, as compared with 82,150 tons in 
July, 1898. The aggregate output for the first seven 
months of this year was 703,550 tons, as compared with 
585,095 tons in the corresponding period of 1898. 





ConTINENTAL Frire-TrstinG STATION ON THE LONDON 
MopeE..—St. Petersburg now boasts of a Pan-Russian 
Fire Protection Society, organised on lines not dis- 
similar from those of the British Fire Prevention Com- 
mittee, although fire brigade matters, og ae receive 
more attention there than with the English institution, 
which deals primarily with the prevention of fire from 
the constructive and technical point of view. The 
Russian society is, however, also now to follow the Lon- 
don example of creating a fire-testing station, and Prince 
Alexander Levoff, its president, has already gone so far 
as to present the necessary site and building. The 
scheme for this station is the result of Mr. E. O. Sachs’ 
visit to St. Petersburg last month, and its organisation 
is part of his project for a series of stations in the Conti- 
nental capitals, to be worked on lines identical with those 
adopted in London; but whilst the foreign stations will 
attend solely to matters of local interest, the station at 
Regent’s Park will deal with matters of international 
importance, and serve as the centre. At St. Petersburg, 
for instance, attention will almost entirely have to be 
given to improved methods of construction in the villages 
where safer materials will have to take place of thatch 
and matching, &c., a subject which would, of course, 
be of no moment elsewhere. The annual destruction 
of villages in Russia, it should be remembered, is very 
serious, and the national yearly fire loss, according to Mr. 
Sachs, is about 7 millions sterling. Mr. Sachs expects 
that by a systematic organisation of this kind, and a 
systematic international mode of procedure, with due 
regard to special local requirements, combined action in 
fire prevention will be arrived at on the same lines as we 
have international movements in sanitary and hygienic 
matters, which, though they have one recognised centre 
(in the case of fire prevention, which will be in London), 
yet allow independent treatment of purely local ques- 
tions in the particular ccuntries to which they refer. 
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RAPID LOCOMOTIVE ERECTION IN 
FRANCE. 


States. * 


the quic 
shops of the Eastern of France Railway. 


ment was carried 


efficiency and promptness 
ployed; to test the accuracy and completeness of 
the work turned out of the fitting-shop; and the 
thoroughness of the arrangements for the interchange 


Fig. 7. 


of parts, the use of templates, &c. 
in view, the results obtained are of much interest, 
although the time occupied was comparatively exces- 
sive. They have already been described in the Bulletin 
of the International Railway Congress, but as we have 
been furnished with a series of progress photographs 
taken at 10-hour intervals by M. Desgeans, the engi- 
neer in charge of the work, and which we reproduce 
on page 270 and on the presen) page, the results may 
be again recorded with advantage. In 1896 the 
Eastern Company had erected in its shops at Epernay, 
a tank locomotive in 107 hours; on the occasion to 
which we are now referring, the work was of a simpler 
character, the engine having coupled wheels without 
trailing wheels or truck. 

The weight of the engine empty was 42.83 tons, 
and in running order 48.91 tons. Fig. 7 is an outside 
view of the locomotive, and shows the general arrange- 
ment. The experience gained in the earlier experi- 


The con- 


With these objects | 





* See ENGINEERING, vol. xlvi., page 316 ; and vol. lii., 
page 725. 


ment was naturally of much service on the second! second day most of the motion work was completed, 


occasion, and all the provisional work that could be | the coupling gear and safety chains attached. 
completed in the fitting and other shops was finished 

WE have on more than one occasion published |so as to render the erection as easy as possible; 
particulars in ENGINEERING of the rapid erection | several details in construction were also introduced so | 
of locomotives, in this country and the United as to facilitate the operation. Under these favourable 
; of erection was completed in 
We supplement these records with information on | seven days, the engine leaving the shop under steam 
erection of a locomotive in one of the/66 hours after its commencement, and proceeding | 


conditions the wor 


into service immediately. 


little extra help was obtained. The fi 


'the labourers 60 hours, 


62 hours of boilermakers’ time, 126 hours for riveters, 
42 of riveters’ apprentices, and 26 hours of skilled 
labour on tube and pipe work. The erecting 
gang received every piece finished from the fitting 
and boiler-shops; the frames were drilled, the cy- 
linders fitted with guide bars; the boiler with all 
its gauges, valves, cocks, &c.; the engine cab 
ready for attachment, and so forth. All the various 
parts were brought to the spot by labourers, and a 
30-ton travelling crane was at the disposal of the 
erecting gang, who also had drills and other tools 
electrically driven. 

During the first day the side frames were prepared, 
the cylinders attached, and the slide bars secured to 
the frames ; the boiler brackets, firebox connections, 
and end transverse frames were completed. Fig. 1, page 
270, shows the assemblage of parts at the end of the 
first hour ; Fig. 2 the progress that had been made at 
the end of the sheveath hour. Fig. 3 shows the con- 
dition at the end of the twenty-second hour, during 
which the frames and cylinders, &c., had been dis- 





These 66 hours repre- 
ditions, however, were not similar, for this experi-|sented in all 1610 hours of labour of all kinds. 
out, not with the object of|The foreman in charge had eleven fitters, four 
lowering previous records, but to ascertain the| apprentices, and one labourer at his disposal, the 
of the personnel em-|daily hours of work being ten; occasionally a 
tters were 
preg 20 976 hours, the apprentices 264 hours, and 

To this has to be added 


in the 
fourth day the boiler was put in place, the brake gear 
was fixed, and the springs put in place. The final erec- 
tion of many of these details, as well as of the exhaust 
and its connections, were completed on the fourth 
day ; the boiler was fixed and the driver’s cab put 
on ; by the end of the thirty-third hour (Fig. 4) the 
engine had begun to look symmetrical. Fig. 5 illus- 
| trates the condition at the end of the forty-ninth hour, 
that is to say, at the end of the fifth day, and Fig. 6 
shows the progress made by the fifty-eighth hour, when 
but very little remained to be done. Several details 
were, of course, still wanting, such as the brake- 
blocks, the hand-rails, buffers, smokebox doors, and 
a variety of small matters. By the sixty-fourth hour 
all that remained was to weigh the engine, adjust 
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CoMPLETED Locomotive; ENp or 64TH Hour. 


|the springs, get steam, and test the injectors and 
brake gear. 

From this experiment Mr. Desgeans has obtained 
some useful experience with regard to a still more 
rapid erection, in the event of high pressure work 
being desirable. He considers that more could 
have been done in the fitting-shop, and that by a 
more complete use of gauges and templates all the 
parts could have been brought together without any 
adjustment in the erecting-shop; in other words, that 
the system in all the best American and English loco- 
motive works should be followed. The experiment may 
have useful results for the Eastern Railway of France. 
Although, as we have already said, the object of this 
test was practical and not record-breaking, it will be of 
interest to give the times occupied in quick locomotive 
erection, on three previous occasions. At the Crewe 
Works of the London and North-Western Railway, the 
engine was in steam 25 hours after commencement; 
at the Altoona Works of the Pennsylvania Railroad, in 








16 hours 50 minutes; and at the Stratford Works of 


, mounted for final drilling and bolting up. On this | the Great Eastern Railway in 9 hours 47 minutes. 
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4-IN. TOOL-ROOM LATHE. 
CONSTRUCTED BY MR. W. H. ASTBURY, ENGINEER, GRANTHAM. 
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WE illustrate above a valve which has been| rod, which it will be seen is hollow, whilst that ad- 
designed by Mr. J. Hutcheson, of Glasgow, and | mitting steam to the back is shown at D, and takes 
which is intended to automatically shut off steam | its supply from below the screw-down valve. When 
in case of a steam pipe fracture or similar acci- | the steam — is equal at both ends of cylinder C, 
dent. The arrangement will be easily understood | the valve B is opened by the action of the adjusting 
on reference to Figs. 1 and 2. The main casting, | spring shown at the back. Should, however, the 
it will be seen, contains two principal valves, | steam pipe burst, the great rush of steam causes a 
the one A being an ordinary screw-down valve | reduction in pressure below the valve B, and this 
actuated by a hantwisbel in the usual way, whilst the space being in direct communication with the front 
other, B, is controlled by a piston working in the | of the cylinder C, the piston is moved over by the 
cylinder C, shown in Fig. 2. the rt communicating | higher pressure behind it and the valve is closed. The 
With the front of this cylinder is formed on the valve | bye-pass shown at E, Fig. 1, is for the purpose of 
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admitting steam to steam pipe slowly so as not to heat 
the pipe—and therefore expand it—too ee and it 
is also used for bss Be e quick-acting valve after 
fracture in steam Pipe, iler, or engine. The quick- 
acting valve can only be closed and opened by the 
steam. An alternative arrangement of piston in cy- 
linder C is shown in Fig. 3. 

The patentee’s sole agents are Messrs, Walker 
Brothers and Co., 168, Oxford-street, Glasgow. 








FOUR-INCH SCREW-CUTTING TOOL-ROOM 
LATHE. 


WE illustrate on this page a light lathe recently 
designed and made by Mr. William H. Astbury, 
machine-tool engineer, of Grantham. This lathe is 
intended for light jobbing work on board steamships, 
in electric stations, and the like, and is accordingly 
fitted with foot gear. In other cases this is replaced 
by an ordinary countershaft for power, and thus 
equipped, the lathe is offered as excellently adapted 
for the tool-room. The headstock is ‘fitted with 
reversing motion, the spindle is of cast steel 
hardened and ground, and runs on taper bear- 
ings. The cone has three stepe for 1}-in. belt, 
and a back gear, mounted on an eccentric shaft, is 
provided. The saddle has T slots by means of which 
work can be secured for boring, whilst the cross-slide 
and feed screw can readily be disconnected. A quick 
hand traverse, by means of rack and pinion, and a 
compound rest with hand cross-feed are fitted. The 
leading screw-engaging nut is of good length, and is 
put in or out of gear by the handle shown in front. 
A wooden shelf is provided at the back of the lathe 
bed, whilst further shelves for the change wheels and 
other accessories are provided in the standards sup- 
arias the bed. The gears and the racks are all. cut 
rom the solid. The height. of the centre is 4 in., and 
the lathe will swing over the carriage work 54 in. in 
diameter. The bed is 3 ft. 6 in. long, and a length of 
1 ft. 10 in. can be admitted between centres. 








INDUSTRIAL NOTES. 

On Monday next the Trades Congress assembles at 
Plymouth, when for the first time for thirty years the 
trade union which has dominated the lates world 
will be unrepresented. The Amalgamated Society of 
Engineers was represented at the Birmingham Con- 
gress in 1869, and in 1872 Mr. W. Allan, then its 
general secretary, was elected a member of the Par- 
liamentary Committee, and was treasurer for many 
years. ow there is to be a break in the connec- 
tion, in consequence of a dispute with some other 
trade union. The difference was referred to arbi- 
tration, and the award given against the Engi- 
neers, whereupon the latter refused to accept the 
result or to pay their part of the expenses. The 
position is a strange one for any trade union to be 
in, especially at a time when conciliation and arbitra- 
tioa are so loudly proclaimed in the Press and on the 
platform. The arbitration took place at Newcastle 
under conditions imposed by the Standing Orders of 
Congress, and the refusal to acquiesce is in strange 
contrast with all ideas regarding federation of 
trades, and the general principles of socialism 
which so many of the new labour leaders profess 
to believe in. The leaders in the other trade 
unions feel rather sore about the action of the 
Amalgamated Society. They are reminded of the 
action of the Engineers in throwing overboard the 
Engineering Trades Federation, established some 
years ago at Newcastle, after being parties to the 
compact, and after having assisted to draw up the 
rules by which the federation was to be governed. 
There was also a good deal of friction between some 
of the engineering trades unions and of unions of 
allied trades in respect of the engineering dispute 
which led to the lock-out, and the feeling has not 
altogether subsided. The Amalgamated Society has 
affiliated itself to the new Seduhetion, so that a 
policy of isolation is, apparently, not intended, unless 
perchance a difference should arise as to representa- 
tion. 

The dispute which has led to the exclusion of the 
Amalgamated Society of Engineers is exercising the 
minds of trade unionists generally, and Mr. Barnes, on 
the one side, and the members of the Parliamentary 
Committee on the other, have entered on what may be 
called a paper war, each striving to prove the other in 
the wrong. The members of the Parliamentary Com- 
mittee regard the action of the Engineers as an 
attempt to bully them into acquiescence ; but they 
say, ‘* What would other unions think if the commit- 
tee allowed a smaller union to be over-ridden by the 
larger one?” A remarkable point is that the Engi- 
neers, when they felt aggrieved, did not bring the 
whole question before the Congress. This they 
could have done as the award was given under the 
Standing Orders of the Congress, when their appeal 
against the rule could have been considered. There 
was a time when the expulsion or secession of such a 
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body as the Engineers would have been regarded 
as disastrous, but other unions have grown vastly 
strong and wealthy of late years, and the Amalga- 
mated Society can no longer dominate the labour 
world. Their isolation will be a grave danger for them 
if another Engineers’ dispute arises. They are re- 
minded that 17,000/. ed through the Parliamen- 
tary Committee of the Congress to the lock-out fund 
when the dispute existed. The Engineers’ secretary 
retorts that they did not become affiliated to the 
Congress to gain any particular advantage. That 
is not quite correct, for when they joined the 
Congress had to deal with the oppressive labour 
laws then on the Statute-book, which were repealed 
largely as a result of the action of the Parliamentary 
Committee. 


The shipping trades appear to be threatened with a 
great strike, though the shipowners regard the men’s 
attitude only as an idle threat. A short time ago 
the shipowners were requested after a fashion to 
agree to a conference to discuss the terms and condi- 
tions under which sailors and firemen were engaged 
and paid. Employers are not scared into conferences 
generally ; they arise out of circumstances, or they 
are the result of negotiations carried on mutually. 
When a conference is solicited the suppliant should 
approach the other side in a friendly spirit and 
put forward the object of such a conference, the 
grievances complained of and the concessions sought. 
A public challenge to a conference, especially when it 
is accompanied by an implied if not an open threat, 
is not quite the way to attain the object desired. 
That phase of the question has now developed, for it 
is reported that the Cardiff secretary has boldly stated 
that a strike will be entered upon, and that all unionist 
labour is to be withdrawn. This is a threat which 
will at once arouse the Shipping Federation, for that 
body will feel justified in preparing for the attack. 
The Cardiff secretary has given himself and his union 
away. The shipowners will be prepared, and the 
withdrawal of unionist labour may not altogether im- 

ril the transport trade. There is a tendency for the 
eaders to recover waning ey by boastful 
words and imprudent action, but these can never suc- 
ceed, 





The report of the Associated Blacksmiths, made up 
to August 21, says that ‘‘trade still continues good, 
and with the exception of two or three districts all 
our members are fully employed.” Only 89 were on 
unemployed benefit from all causes, including the 
holidays, which are nearly universal all over Scotland, 
The report refersto the statements made as to shipbuild- 
ing orders being kept back in consequence of the high 
price of material, but it adds that during the present 
month 40,000 tons of new shipbuilding orders have 
been placed in the Clyde district alone, and other 
orders are expected to follow ; so that the outlook for 
shipbuilding is improving. It further adds that the 
locomotive, stationary engine, and machine-shops are 
full of work, exceptionally busy, and likely to continue 
so for some time to come. hen the report urges 
the men to take advantage of the favourable circum- 
stances, to attend regularly to work, and practice 
thrift and economy, and make provision for a future 
day. The council have had to deal with a piecework 
difficulty at Belfast. The men alleged that the fore- 
man at one establishment had reduced the pay by a 
change in methods of work or of calculation, and the 
men instantly left work. The general secretary was 
telegraphed for. He wentand heard the statements 
of the foreman, and there held a meeting of the men. 
When the circumstances were explained, he urged the 
men to resume work, which they agreed to do. The 
council condemned the men for precipitately leaving 
work without giving a chance of negotiating with the 
firm. Fortunately the matter was set right without 
any great loss. A lesson is given to members who run 
out of limits; one such—an irregular contributor— 
lost his sight, and would have been entitled to 100/., 
but, being ten weeks in arrears, he was disqualified. 
That means that he was 23 weeks behind in his con- 
tributions, instead of 13, as allowed by the rules. 





The Daily Chronicle of Saturday last gives some 
very interesting figures with respect to the progress of 
trade unionism in Soap | during the last eight years. 
They are sufticiently significant to be reproduced here. 





Y Number Total Female 
ear. | of Unions. Membership. Members. 

1891 62 287,659 

1892 56 244,734 4,355 
1893 51 | 229,810 5,384 
1804 54 252/044 5,251 
1895 53 269,956 6,697 
1896 51 335,088 15,265 
1897 56 419,162 14,644 
18938 57 511,242 13,481 


The figures show a growth in membership, but a decline 
in the number of unions; this, however, is probably 
the result of federation or amalgamation, as is often the 





case in this country, as, forexample, in the case of the 
Engineers, Carpenters and Joiners, Boilermakers, &c. 
The wonder is that trade unionism is not stronger in 
Germany, for it was the early home of the trade guilds. 
But the hostility of the Government to trade unions 
has continued longer in Germany than in this country. 
As — the financial aspects of the case, it is 
said that the income for 1898 was 275,433/. The 
benefit payments were as follow, arranged according to 
amounts : 


£ 
Strikes 53,664 
oY Boe eee 25,581 
Travelling expenses of members 14,163 
Out-of-work benefit a 13,770 
Disabled members 3,979 
Burial benefit 3,920 
Legal advice ‘ 2,168 
Victimised members 1,998 
Law suits ... 333 


These benefits agree with the expenditure of English 
unions, and in most instances in similar proportions. 


Throughout the Lancashire districts the general 
activity recently reported is well maintained. There 
has been no slackening off in employment, and the list 
of unemployed in the various unions is lower than for 
many years past. It is generally known that it is 
only in very exceptional cases that the establishments 
have not sufficient work on hand to keep them fully 
engaged over the present year, while many of them 
have sufficient to carry them far into the coming 
year. There are, however, complaints as regards new 
work coming forward in some instances, which are said 
to be showing themselves more definitely. Some depart- 
ments of machine tool-making are said to be experien- 
cing a falling offin new orders ; in the textile machine- 
making trade the firms are said to be working off 
their contracts on hand, while the orders coming for- 
ward are insufficient to replace them ; this is affect- 
ing the stationary engine-builders to some extent. 
Locomotive builders also complain of a lack of new 
orders, some even going so far as to hint that a slack 
time is looming in the near future. Yet it is doubtful 
whether any firm could undertake any new orders 
guaranteeing delivery within the time required by 
customers. The question as to the advance in wages 
in certain parts of Lancashire turns upon this aspect 
of the case. The employers contend that the actual 
condition of trade at the present time does not justify 
the advance. They say that trade is not so good as it 
was six months ago. This is the point reserved for 
Lord James of Hereford to consider, he having 
accepted the post of umpire in the dispute. One 
section of the engineering trades is admittedly very 
busy, namely, electrical engineers, the pressure in 
this branch being greater than ever. The hydraulic 
section is nearly as good. In the iron trade the tone 
and conditions have improved. 





In the Wolverhampton district there is not the 
least indication of any slackening off in the iron and 
steel trades. Business has been steady, and in a sense 
quiet ; for there is very little available material for 
sale. Numerous manufacturers do not seek orders, 
for they have more on hand than can be executed 
during the current quarter. Sales are effected subject 
to any inconveniences which may arise in connec- 
tion with delivery; the responsibilities are thrown 
upon the purchaser rather than undertaken by the 
seller. The recent advance in the price of best bars 
has not restricted further business. Common bars 
are in fairly good request at full quoted prices, and 
for black sheets and hoops there has been more 
inquiry. Pig iron is still in great demand, makers 
being offered contracts for larger quantities than they 
can accept, while only reduced supplies are available 
from districts outside. Generally, selling prices are 
firm all round. The demand for steel is unabated, 
the supply not being at all times equal to the demand. 
All the local industries connected with iron and steel 
are full of activity. In commenting upon the 
briskness of trade in the Staffordshire district, the 
Boilermakers’ and Iron Ship Builders’ agent in the 
district states that bridge and girder platers are 
wanted, and then he asks what is being done to 
insure that those prepared shall be fitted and finished 
by society men, instead of by non-union or handy 
men, as is now often the case. The hardware trades 
are also mostly full of work. 


The agitation among the tramway workers under 
the London County Council continues, the men reitera- 
ting their grievances. - The chairman of the Highways 
Committee has again exposed some of the statements 
made by the men’s representative, showing by facts 
and figures how vastly their position has been im- 
proved. Of course the men know, certainly their 
leaders do, that if the employés under the Lenton 
County Council can only manage to obtain the terms 
they desire, they can use the result as a leverage by 
which to force the hands of the various companies’ 
managers, and thus secure by popular pressure what 
they could not otherwise obtain. It is reported that 








the men have now been cautioned against making any 
further attacks on the policy of the London County 
Council, otherwise they will be dismissed. It appears, 
however, that the committee, or at least the manager, 
will not use this as a weapon unfairly, for they have 
made some concessions to those employés whose posi- 
tion and pay was not up.to the high standard of other 
classes of workers on the Council’s London tramway 
system. The concessions were welcomed. 





It is well known that in most of the Lancashire 
centres of the cotton trade the workpeople have 
saving clubs, the object of which is to provide money 
for distribution at their annual holidays. The more 
prominent of these clubs have always been at Oldham, 
where the amounts thus saved are usually very large. 
This year has eclipsed all others, the enormous sum of 
150,000/. having been paid out for the holidays. Ten 
years ago the total was 40,000/.; five years ago it rose 
to 73,000/. It is an evidence of trade prosperity, and 
of thrift on the part of the workers. 





There are complaints in many districts of the lack 
of farm labourers. In parts of Buckinghamshire the 
farmers say that whereas formerly labourers sought 
work, now the farmers have to seek for labour. Possibly 
that may prove a blessing in the long run. The farm 
labourer has not improved to the game or in a propor- 
tionate extent with other labourers, and hence the 
younger and healthier men seek the towns, or such 
centres as may offer better wages than on the farm. 

In this connection a curious report comes from 
Dublin. Recently a shipping agent advertised for 
labourers for works at Portland, and an army of some 
4000 men presented themselves at the North Wall in 
the hope of an engagement. Only 100 were required, 
and these were engaged. But how is it that the men 
do not come over to the English harvests as formerly ? 
It is stated that those not engaged were much dis- 
appointed, and thought that the advertisement was a 
hoax. But if they are able and willing to work, and 
labour is required in England, surely some means of 
immigration could be found, so that the men could be 
drafted to places where and as required. 





The dockers are beginning to initiate an aggressive 
policy again. At Hartlepool an application for an 
advance in wages being refused, the men to the 
number of about 600 ceased work. At some other 
ports a feeling of uprest is being manifested. 

The strike of dock labourers at Rouen has caused a 
good deal of ill-feeling and some disturbances, many | 
arrests being made, a few being injured; some de- 
struction of property also took place. This strike is 
being more stubbornly fought than most French 
strikes. 

The strike of the Maryport dock labourers ended 
last week by the acceptance of an advance of a half- 
penny per ton in the ore filled, instead of a penny as 
at first demanded. 

The plusterers’ labourers at Dundee having been 
refused an advance of a halfpenny per hour, resolved 
to strike and forthwith left their work. The rates of 
wages are 54d., the men demand 6d. per hour, a low 
rate compared with other towns. 

Several hundred men belonging to the Tyne Na- 
tional Amalgamated Union of Labour made a demand 
for double pay for all-night work. They are lumpers 
and riggers, and some of the master lumpers conceded 
the demand, but others refused, with the result that 
the men in a body turned out on strike. 


The Great Northern Railway Company have de- 
cided to lower the standard of height for their porters 
from 5 ft. 74 in. to 5ft. 6in., and in the goods de- 
partment from 5 ft. 6 in. to5 ft. 4in. It _ that 
there is a difficulty in getting men at the higher 
standards. In any case the choice will ke a wider one 
for the company. 

The Midland colliers of South Staffordshire and East 
Worcestershire have agreed in conference to maintain 
a Conciliation Board, but to drop the sliding scale. 





DEVON ATMOSPHERIC 
RAILWAY. 


The South Devon Atmospheric Railway, Preceded by 
certain Remarks cn the Transmission of Energy by a 
Partially Rarefied Atmosphere.* 

By Sir Freperick BraMwELL, Bart,, D.C.L., LL D., 

F.R.S8., Past-President, of London. 
(Concluded from page 248.) 

Tue writer has thought that the foregoing might be 
interesting, as leading up to the subject of atmospheric 
cx tg and also as setting forth the work of a man, 
John Hague, in the way of conveying energy * the 
rarefaction of air, who was the master to whom Jacob 
Samuda, who did so much to endeavour to develop 
atmospheric railways, had been apprenticed, and who, 
under Hague, had been thoroughly imbued with the 
system of transmission of energy by partial exhaustion. 


* Paper read before the Institution of Mechanical En- 
gineers, 
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Some years later, 1846 to 1850, the writer conceived the 
idea that Vallance’s system would be peculiarly a 
plicable for subterranean railways in London, whic 
railways he pro to carry down well into the London 
clay, and thus to obtain a good stratum in which to work, 
and also a position below and clear of all the sewers an 
other matters sifuated a short distance beneath the sur- 
face. He proposed to makearectangular tunnel, Fig. 16, 
large enough to contain a first-class railway-carriage — 
the wheels being at the ends of the carriage, the 
hanging down below the axles, and to make this rectan- 
gular tunnel entirely of cast-iron plates. The railway 
was originally designed by him to extend from Charing 
Cross to the Bank, but subsequently it was proposed to 
carry it to Hyde Park Corner. At the City end, its 
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|number of trucks forming the train, to be filled with | 


postal . In 1863 a line on this system was laid and 
got to work from Euston to the Holborn Post Office, a 
istance of about 14 miles, with the intention of going 

forward another mile to the General Post Office. In this 
was as much as 4 ft. high by 5 ft. 

wide. The trains were ‘“‘blown” and ‘‘sucked” back- 
wards and forwards. A vacuous, ora pressure condition 
of a few inches of water was found sufficient for the pro- 
pulsion. It cannot be said that this was not a passenger 
railway, for several gentlemen, including Mr. Clarke 
Hawshaw, had the hardihood to treat themselves as 
— and to make the journey. This system was used 
or some time as far as Holborn, but, owing to station 
difficulties at St. Martin’s-le-Grand, it was never put 
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station was to be in certain property (poor property in 
those days) at the back of the Old Jewry ; an the writer, 
in conjunction with his late fellow - apprentice, Mr. 
Homersham, and an architect. Mr. Boulnois, worked out 
the system, including the method of taking assengers up 
and down by means of hydraulic lifts, Fig. 17. The 
writer sufficiently cnpiieatied, a firm of solicitors with the 
merits of the idea, as to cause them (he believes in 1846) 
to prepare the requisite Parliamentary notices for makin, 
a sample railway of this kind over the then Hungerfor 
Suspension Bridge, Figs. 18 and 19, so as to carry 
possengers backwards and forwards between the South- 
Western ‘‘Waterloo” Station and a station to be made 
in Hungerford Market, but the matter went no further. 
Vallance’s (Medhurst’s) system of atmospheric railway 
was really put to work in 1861, in the case of the ‘‘ Pneu- 
matic Postal Despatch,” which was, in that year, laid 
own experimentally in Battersea Fields. A Q-shaped 
tube, 2 ft. 9 in. high by 2 ft. 6 in. wide, was employed. 
The tube contained a piston, to which were attached a 














into operation there. All working was ultimately given 
up, and the machinery was removed. The tube itself is 
still in situ, 

In the year 1839, Samuel Clegg patented (No. 7920) the 
atmospheric railway system, as commonly understood, 
and put in practice, and ia the year 1840, an experimental 
length was laid down at Wormwood Scrubs. 

In 1842, the report of Messrs. Smith and Barlow led to 
the system being tried on the Kingstown and Dalkey 
line ; and in 1843 Mr. (Sir) William Cubitt, determined 
to use it on the Croydon line; and, on August 19, 1844, 
Mr. Brunel wrote to the directors of the South Devon 
line, recommending the adoption of the atmospheric 
system. - 

The South Devon Railway, it need hardly be said, ex- 
tends from Exeter to Plymouth, along the right bank of 
the River Exe, until the seashore is reached, then along 
that shore to Teignmouth, then up the left bank of the 
Teign to Newton Abbot, and from there to Totnes and 
Plymouth. There were pumping engines at Exeter, 








Countess Weir, Turf, Star Cross, Dawlish, Teignmouth, 
Summer House, and Newton; eight engines in about 
20 miles, eo that the average distances between the engine- 
houses would be a little under three miles. The section, 
Fig. 20, shows that, while from Exeter to Newton the 
line was fairly level, there occurred on each side of the 
Dainton Tunnel heavy inclines of some 14 or 2 miles in 
length, and having gradients ranging from 1 in 40 to 
1in 97. It will also be seen that, on going out of Totnes, 
there is a very heavy gradient, part of it as much as 
1 in 51; and again, a steep gradient at Hemmerdon of as 
much as 1 in 42, and less gradients at the Mutley 
Tunnel, near Plymouth. Brunel’s great temptation to 
use the atmospheric was that by getting rid of the 
weight of the locomotive, and by employing larger 






ANO SHEET-IAON TUBE 
OVER HUNGERFORD BRIDGE 


atmospheric tubes on the paises. he hoped to be 
able to deal with inclines of this kind, and thus make 
a cheaper line. Moreover, he persuaded himself and 
a Select Committee, which sat in March and April, 
1845, to believe that a single line on the atmospheric 
— would do as much train-work as a double line on 
the locomotive plan, and the comparative estimates of 


cost were on this view of the greater output of work 
by the atmospheric line. The atmospheric system was 
actually laid down nearly the whole way from Exeter to 


Newton. This was accomplished by 1846, but great diffi- 
culties were experienced with the pumping engines and 
machinery, a detail in which no trouble had been appre- 
hended. It is not clear what was the nature of these 
difficulties. The engines had been provided by Messrs. 
Boulton and Watt, Messrs. Maudslay, and Messrs. 
Rennie; but on August 27, 1847, Brunel reported to the 
South Devon shareholders that the line was ing worked 
by locomotives while the atmospheric was being got into 
order. On September 1, 1847, it was resolved not to 
extend at present the atmospheric beyond Totnes. On 
September 8 it was reported that four atmospheric trains 
ran each way daily. In the life of Brunel it is stated that 
865 horse-power were actually required to do the work 
that he had a right to expect would have been done by 
300 horse-power. By August, 1848, the valve had n 
to fail throughout its length. The cost had been 1160/. 
per mile, car on August 19, 1848, just four years to a day 
after Brunel had advised the trial of the atmospheric, he 
reported that he did not recommend its extension, and, 
in fact, suggested it only as an assistant on inclines. 
The directors then suspended operations, and, after Sep- 
tember 9, 1848, locomotives were used throughout. 

The system, as is probably well known to all present, 
consisted (see Figs. 20 to so laying @ continuous cast- 
iron tube A on the sleepers between the rails, which tube 
had a valve-covered slit the whole way along the top. 

The piston B was p! in the tube, and an arm C, 
from an attachment to the rear of the piston, came out 
through the slit and under the valve G, and was then at- 
tached to the leading carriage of the train—a species of 
brake van, which also carried passengers. The valve G 
that covered the slit, was in the form of a continuous belt 
secured at one edge to the cast-iron tube, but capable of 
being lifted, at the other edge. This belt was strengthened 
by wrought-iron plates above and below. Assuming the 
valve to be closed, and to be airtight, and the exhaust- 
ing pumps to be at work, there would be uced a 
greater or less vacuous condition along the whole length 
of the pipe, and the belt-valve being lifted, by rollers 
at the rear of the piston, an opening was thus provided 
which allowed the connecting arm C to pass, and also 
allowed the atmospheric pressure to be readily exercised 
upon the piston area, giving (according to the amount of 
exhaustion a pressure of about 8 lb. to 10 lb. per square 
inch. 

It would appear, from the evidence taken before the 
Parliamentary Committee in 1845, that as many as three 
sizes of tube were eer for conjoint use on the South 
— Railway—13 in., - in., and 22 in., and _ — 
was designing an ex ing piston, so as to be capable 
of going from one pe tube to other sizes ; but it would 
seem that, upon the ag og easy portion of the 
line which was actually laid, a tube of only 13 in. was 
employed. Taking the 13-in. piston there would be given 
at 10 1b. effective a pull of some 12 cwt. The travelling 
= luxurious. No noise, no smoke, no cinders, no 
smell. 

Tt is easy to see how, as the rollers H, attached to the 
piston went along, they would raise the valve, so as to 
allow of the passage of the arm from the inside to the 
outside of the tubes; but it is not so easy to see how the 
valve, which had been readily raised, could be as readily 
and securely bedded airtight again. 

The shutting of the valve was done by means ofa roller 
R, pressing it downwards into a seating of beeswax and 
tallow F, which it was sought to make sufficiently soft 
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by a charcoal fire heater N, about 5 ft. long, supported 
and running along with the carriage which had pressed 
the valve down. Above the valve there was a cover I 
formed of thin iron plates hinged with leather to protect 
the valve from snow and rain. : 

Sometimes the valve closed sufficiently airtight, some- 
times it did not : and when it did not the engine pumped on 
in vain, while the train had to wait, helpless, at the station. 

All sorts of valve schemes were proposed, and as many 
as seventeen patents dealing with the matter were taken 
out during the years 1844 and 1845. : 

It has already been said, the line was separated into 
sections of about three miles, each having its own exhaust- 
ing engines. ‘ 

To enable the train to pass from one section to another, 
valves, as shown in Fig. 25, were employed. Shortly 
before leaving the section along which the train had been 
travelling, the mre passed over the inlet to the exhaust 
pump, went on by its momentum, compressed the remain- 
ing air in front of it, until it opened the valve, shown at 
Fig. 24, against the atmosphere. ; 

The train then travelled, as shown by the arrow, into 
the end D, at Fig. 25, where it found, in front of it, a 
valve c, carried by a frame d, hinged at e. 
end of d carried a piston valve b, of somewhat greater area 
than c. The line tube to the right hand, C, was ex- 
hausted in readiness for the train, the superior area of b 
keeping the valve ¢ closed, there being a connection 
between A andthe atmosphere. On the approach of the 
piston, the train moved a slide valve, so as to cut off the 
atmosphere from A, and to put A into connection with 
the vacuous condition. Thereupon, the pressure being 
taken off the valve b, the valve c yielded to the weight 
of the atmosphere, and fell down, clear out of the way of 
the piston. 

After working on the Croydon line from 1845 for a com- 
paratively short time, the system had to abandoned. 

After working on the South Devon line (for a portion 
of it only) for some time in the year 1846 to some time in 
the year 1848, the system there, as has already been said, 
was abandoned. j 

After both the Croydon and the South Devon lines 
were given up, the atmospheric system worked for very 
many years (until 1855) between Kingstown and Dalkey, 
and up to even a later date in France, at St. Germain. — 

It is believed that there is not now any line on this 
system in existence. 

Although the electric telegraph had been contemplated 
for the South Devon line, as being a most important 
adjunct for working a railway on the atmospheric system, 
it was not ready until the determination to abandon the 
system was being considered. _ re : 

It can easily be understood with the line in sections, 
each section having to be exhausted in advance of the 
approach of the train, and if there were no telegraph, the 
am safe method of working would be to exhaust the sec- 
tion according to a time-table, and to keep it exhausted 
until the train really arrived. 

Now, it appears it was contemplated that three 
minutes cou suffice to exhaust a section, but it com- 
monly took five, the difference being presumably due to 
leakage ; and thus, if a train were ten minutes late, this 
leakage went on for fifteen minutes instead of five, in- 
volving ten minutes’ extra expenditure of engine-power. 

It seems incredible to suppose that the valve could be 
made quite tight along its whole length. When it iscon- 
side that in a three-mile section there are 190,080in., 
so that ress in. opening, continued for the whole length, 
would give an area of 190 in., equal to rather more than a 
15-in. pipe, the difficulty of obtaining absolute air tight- 
ness appears very great indeed. , 

It thus became most important, for the economical 
working of the system, that the exhausting engine should 
be started as and when needed, having regard [to the 
actual arrival of the train, as signified by telegraph, and 
not in mere obedience to a time-table. 

When to the leakage loss there is added that due to the 
heating of the air (even after allowing for the reduction 
which may be made by injection into the pumps, or by 
jacketing them with cold water), the percentage utilised 
of the power expended is eo very low. 

It will be remembered that, in Brunel’s life, it has been 
stated that he found 865 horse-power exerted only yielded 
300 horse-power, not quite 35 per cent. effective. 

To set against this there are, no doubt, important 
savings arising from replacing the great weight of the 
locomotive and tender by the comparatively trifling 
weight of the piston and leading brake carriage; the 
ability to use lighter rails, owing to the absence of the 
locomotive ; and the greater length of time for which 
these rails would last. 

The writer was almost a daily traveller, for many yea 
upon the Blackwall Railway, when worked by ropes, an 
he distinctly remembers the practical immunity of the 
original iron rails of the Blackwall line from wear, as long 
as locomotives were not used. : 

Although the result has been failure, and although, in 
these days of electric —_ it is not likely anyone 
will revive the South Devon atmospheric system, never- 
theless, the writer thinks mechanival engineers will — 
that a grateful recollection of the practical trial should be 
cherished, and that their thanks (tardy as they are after 
half a century) are due with interest for the delay, to 
Isambard Brunel and to the directors of the South Devon 
Railway, for having (wisely, as the writer thinks, notwith- 
standing the result) essayed, on a large and working scale, 
such a promising and delightful system of railway journey- 
ing as Clegg and Samuda’s atmospheric railway. 








AMERICAN BripceworK.—The Pennsylvania Steel 
Company at Harrisburg has forwarded 43 carloads of 
bridge and construction steel to New York, where it 
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LAUNCHES AND TRIAL TRIPS. 

Tue 30-knot torpedo-boat destroyer Kagerou was 
launched from the yard of Messrs. John I. Thornycroft 
and Co., of Chiswick, on the 22nd ult. This is the fifth 
to o-boat destroyer constructed by Messrs. Thorny- 
croft and Co. for the Japanese Government, her dimen- 
sions being: Length, 210 ft.; beam, 19ft. 6in. With 
the exception of her armament the Kagerou is somewhat 
similar to the British destroyers. She was launched 
complete with machinery on board. 





Messrs. Furness, Withy, and Co., Limited, West 
Hartlepool, launched on the 21st ult. the steel screw 
cattle and cargo steamer Manchester Commerce, built 
to the order of the Manchester Liners, Limited, of which 
firm Sir C. Furness is chairman. The vessel is built 
expressly for the Manchester Liners’ service from the 
Manchester Canal to Canada. The Manchester Com- 
merce is 445 ft. long, of the three-deck type. All the 
available space under the shelter deck, upper deck, and 
bridge is fitted throughout to pass American and 
Canadian regulations, with the arrangements for carry- 
ing 756 head of cattle. A large insulated hold of 10,000 
cubic feet is fitted with refrigerating gear for the storage 
of frozen meat, fruit, &c. A specially strengthened deep 
tank is fitted just aft of the engine-room, and both fore 
and aft peaks are fitted for water ballast, giving a total 
ballast capacity of 1700 tons. The vessel is divided into 


bulkheads. Each compartment is fitted with complete 
grain divisions. The vessel has eight hatches, eight 
age mp steam winches, and sixteen derricks provided 
or the rapid loading and discharging of cargoes, The 
engines will be supplied by Messrs. Sir C. Furness, 
Westgarth, and Co., Limited, Middlesbrough, and are 
of the inverted triple-expansion type, having cylinders 
28 in., 26 in., and 78 in. in diameter by 54 in. stroke, 
steam being supplied by three single-ended boilers 
14 ft. 9 in. by 12 ft., with a working pressure of 190 lb., 
Howden’s forced draught being also fitted in connection 
with the boilers. The Manchester Commerce is a sister 
ship to the s.s. Manchester Corporation, launched by 
Messrs. Furness, Withy, and Co. for the same owners, 
and now being completed at their yard. 





The Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, launched on the 22nd ult. the twin- 
screw steamer Kildonan Castle, which they have built for 
the South African Royal Mail service of the Castle Mail 
Packets Company, Limited (Messrs. Donald Currie and 
Co). This vessel and the Kinfauns Castle are the first 
twin-screws to be built for the Castle Line, and the 
second and third to be fitted with bilge keels. They 
have the grey hall, the straight stem and elliptical stern, 
the very long forecastle, and the promenade deck, and 
poop extending about four-fifths of the length, which are 
characteristic of Messrs. Donald Currie and Co.’s newer 
ships. The principal descriptive figures are: Length 
over all, 532 ft. 3 in.; Length on water line, 515 ft. ; 
breadth, extreme, 59 ft. 3 in. ; depth moulded, 38 ft. 9in.; 
tonnage, 10,000 gross; indicated horse-power, 10,500 ; 
boiler pressure, 210 lb. per inch; passenger accommo- 
dation, 300 first-class, 160 second-class, and 200 third-class. 
The state-room accommodation is principally on the 
main, upper, and promenade decks, and on the latter are 
several single-berth state-rooms. The majority of the 
cabins have two berths each, but there are a few family 
cabins. The main entrance is in the centre, and leads 
direct to the first-class dining saloon, a capacious room 
on the dhs gp deck decorated in mahogany, inlaid with 
satinwood, and lighted from the side by large square 
windows with hinged brass frames, and from a handsome 
cupola in the centre. There will be on board printin 
rooms, hospitals, dispensaries, hairdressers’ shops, mal 
and specie rooms, libraries, and musical instruments, and 
everything else that can possibly contribute to the comfort 
of ay eo The electric light will, of course, be in- 
stalled throughout, 1000 lamps being provided for, and 
there will also be refrigerating plant. The bilge keels 
have a side area of 750 square feet, and should therefore 
reduce very considerably the angle of roll in bad weather. 
The | aggro machinery consists of two sets of four- 
cylinder, four - crank quadruple - expansion engines, 
balanced on the Yarrow-Schlick-Tweedy system. 


On the 23rd _ ult. Messrs. Ropner and Son, Stockton-on- 
Tees, launched a steel screw steamer, the Rokeby, of the 
following dimensions, viz.: Length between perpen- 
diculars, 340 ft.; breadth extreme, 49 ft. 6 in.; depth 
moulded, 28 ft. 3 in. The vessel is built for Messrs. 
Kyman and Co., of West Hartlepool. She has a double 
bottom, on the cellular engage for water ballast, and 
has been designed to carry a deadweight cargo of about 
6300 tons. The vessel will be fitted with a set of triple- 
expansion engines by Messrs. Blair and Co., Limited, 
of 1500 indicated horse-power. 





Messrs. William Denny and Brothers, Dumbarton, 
launched on the 23rd ult. the Paparoa, a twin-screw 
ie which has been built to the order of the New 
Zealand Shipping Company. Her principal dimensions 
are 430 ft. by 54 ft. by 33 ft. She is to be engaged in the 
frozen meat trade between New Zealand and the home 
country. Accommodation is to be provided for 40 first 
and 40 second-class posure, while space is also to be 
reserved for a number of third-class passengers. The 
refrigerating plant is that of the Linde British Refrige- 
ration Company, Limited, of London. The engines, 
which are being supplied by Messrs. Denny and Co., are 


nine watertight compartments by means of eight steel | 7. 


with inverted cylinders. The diameters of the cylinders 
are 22 in., 354 in., and 58 in. in diameter by 48 in. stroke, 
The vessel is to carry 8000 tons of deadweight all told, 
with a draught of ft. 





Messrs. Hall, Russell, and Co., Limited, Aberdeen, 
launched on the 23rd ult. the Insizwa, a steel-screy 
ona gg and — steamer, built to the order of 

essrs. John T. mnie, Sons, and Co., of Aber- 
deen and London, for their direct line of vessels 
between London and Natal. The dimensions of the vessel 
are: Length over all, 342 {t.; breadth, 42 ft.; depth, 28 ft. ; 
and about 3000 tons ss register. The vessel is of 
the spar-deck type, with promenade deck aft, long bridge, 
and to} lant forecastle, fiat plate-keel,, and water 
ballast in cellular double bottom. The Insizwa’s engines 
are triple expansion of the most modern type, constructed 
by the builders, having cylinders 254 in., 404 in. and 69 in. 
by 45 in. stroke, capable of developing 3000 indicated 
horse-power. Fully an hour elapsed before the vessel 
could be got off the ways, these having, owing to the 
extreme heat and drought of the season, been dried up. 
The usual methods adopted in such cases were applied, 
and the launch was successful. 





The Olanda, built to the order of the Shipping and Coal 
ee amg, Rotterdam, was launched from the yard of 
Messrs. William Gray and Co., of West Hartlepool, the 
builders, on the 23rd ult. The principal dimensions are: 
ngth, 290 ft. ; breadth, 42 ft. 8in. ; and moulded depth, 
21 ft. 9 in. ; and she has been specially constructed for 
the carriage of coal and mineral cargoes. Her engines, 
by the Central Marine Engine Works, have cylinders 
213 in., 35in., and 58 in. in diameter by 39 in. stroke, and 
will take steam from two powerful single-ended boilers at 
a pressure of 1601b. All the latest appliances for this 
class of boat will be fitted, including steam steering gear, 
winches, and large donkey boilers. The vessel throughout 
has been constructed to Lloyd’s highest class under the 
immediate supervision of Captain Schmidt, Marine 
Superintendent of Rotterdam, in association with Messrs. 
Flannery, Baggallay, and Johnson, of London and 
Liverpool. After the launch the vessel proceeded to the 
engine-builders’ yard to take on board her machinery. 





On Thursday afternoon, the 24th ult., there was 
launched from the shipbuilding yard of Messrs. Joseph 
L. Thompson and Sons, Limited, Sunderland, a hand- 
somely modelled steel screw steamer, built to the order of 
Messrs.' Hine Brothers, of Maryport, and is the eighteenth 
vessel built by this firm for these owners. The principal 
dimensions are: Length between perpendiculars, 368 ft. ; 
breadth, extreme, 45 ft. 105 in. ; and depth, moulded, 
28 ft.4in. She has been built under special survey on 
the three-deck rules for Lloyd’s highest class, the require- 
ments for this class having, in many important particulars, 
been exceeded. She is built on the deep-frame system, 
dispensing with hold beams, thus facilitating the rapid 
loading and come of steel rails and timber cargoes ; 
she has a cellular double bottom right fore and aft, for 
water ballast, which is also carried in the fore peak ; the 
tank under the engines is fitted with watertight centre 
dividing plate for trimming purposes and for carrying 
fresh water for cattle. The accommodation for saloon, 
captain, and a limited number of passengers is fitted in a 
large steel midship house placed on the top of the bridge 
at the forward end, the chart-room and steering: house 
being fitted above this. The accommodation f r the 
officers and engineers is in side houses at the after end of 
the bridge, the crew, firemen, and od officers being 
berthed in the topgallant forecastle. e deck machinery 
consists of eight steam winches; a large steam windlass 
on the forecastle head, and the steam steering gear fitted 
at the after end of the engine casings, connected by con- 
trolling gear to the fore end of the bridge. This deck 
nga? is supplied with steam bya multitubular donkey 
boiler. The vessel is rigged on a two-masted fore-and-aft 
schooner with telescopic topmasts to suit the Manchester 
Canal. She has a clipper stem with figure-head and elabo- 
rately carved trail boards. The engines and boilers have 
been built by Messrs. George Clark, Limited, of the South- 
wick Engine Works, having cylinders 34 in., 40} in., 68in., 
by 45 in. stroke, supplied with steam: by two large multi- 
tubular boilers working at 180 1b. pressure. The vessel and 
machinery have been constructed under the personal super- 
— of Captain George Brown, the owner’s superin- 
tendent. 





Messrs. Workman, Clark, and Co., Limited, Belfast, 
launched on the 25th ult. a large steel screw steamer 
named the Sicilian, built to the order of the Allan Line 
Steamship Company, Limited, Glasgow. The vessel has 
been specially designed to meet the requirements of a 
passenger, cattle, and cargo boat, and is intended for the 
trades between Liver, Y” Giaceow, and the principal 
Canadian ports. The Sicilian is of the following dimen- 
sions : am between perpendiculars, 430 ft. ; breadth, 
54 ft.; depth moulded, 31 ft., with a gross tonn of 
5400. Seven bulkheads, extending to the upper deck, 
subdivide the ship into eight watertight compartments, 
and there are three complete decks extending the entire 
length of vessel with an additional tier in the forward 
hold, Between the upper and shelter decks, and 
under the shelter bridge are the cattle stalls, accommo- 
dating about 800 head. The holds are arranged for the 
maximum stowage of cargo, and are discharged through 
five cargo ne prsarey each worked by two powerful steam 
winches and two derricks. Accommodation for the first- 

is provided on the upper bridge deck at 
end. A complete installation of electric 


Cc. 
the forw. 
ughout, including the ma- 


light has been introduced t 








will be shipped for India. 





of the direct-acting tri-compound twin-screw pattern, 





chinery and cattle spaces. 
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‘SENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComprteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883-1888, 
umber of views given in the Specification Drawings is stated 
Can —: aha none are mentioned, the Specification is 
illustrated. 
where inventions are communicated from abroad, the Names, &c., 
of ie Oe etaatine timp bs chaptasd of ths Petant Ofiee ile 
i may a 
Oe. 25, Southa in Buildings, Chancery-lane, W.C., at 
the uniform 7 epee of 8d. 
The date of the advertisement of the nce of a complete 
Specification had in each case, given after the abstract, wnless the 


Patent has , when the date of sealing is given. 

Any person may at any time within two months the date of 
the advertt. of the ‘ance of @ com: Speci, ion, 
give notice at the Patent O, opposition to the grant of a 
Patent on any of the g mentioned in the Act. 

ELECTRICAL APPARATUS. 
17,378. G. Cawley and B. H. Thwaite, London. 


Electric Haulage. [2 Figs.) August 12, 1898.—This inven- 
tion has for object to provide a system of haulage specially adapted 
for canals or waterways, and relates to the subject of previous 
Letters Patent 1087, 1894. The electric locomotive is arranged 
to travel upon a rail of special section which allows of the driving 
wheels running underneath as well as on the top of the rail but 
in different vertical planes. This disposition of the driving wheels 
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in relation to the rail forms a lever or overhang arrangement, 
which permits of any prearranged pressure being brought upon 
the wheel treads, and in this way a greater tractive effect can 
be obtained per unit of weight of locomotive than can be got 
from locomotives as ordinarily used on railways. Arranged upon 
or above the posts or supports carrying the rails for the electric 
locomotive there may sometimes be a wire rope or light rigid 
track which may be used for the conveyance of goods or mer- 
chandise of small weight. (Accepted July 19, 1899.) 


18,702. A. Schanschieff and A. E. Hodgson, Halifax, 
Yorks. Secondary Electric Batteries. [7 Figs.) 
September 1, 1898.—This invention relates to improvements in 
the manufacture of accumulator plates, the object being to con- 
struct a leaden foundation plate or grid in such manner that a 
series of recesses and projections are provided into and onto 
which the paste is placed and thereby securely maintained in posi- 
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tion. Plates so made arestated to be comparatively light, and at 
the same time sufficiently strong and rigid. To construct a 
double plate or grid two single plates as illustrated are placed 
back to back, preferably with the apexes of the turned-over edges 
adjacent when the holes are square or rectangular, and with the 
centres of the holes opposite blanks when the holes are circular, 
the outer edges or ribs of the plate being soldered or “‘ burnt in” 
together. (Accepted July 19, 1899.) 


GUNS AND EXPLOSIVES. 


17,151. Avuptreng, Whitwo: and Co., Limited, 
E. W. ileyé, and L. Newitt, Newcastle-on-Tyne. 
Launching Torpedoes. [6 Figs.) August 9, 1898.—In 
launching apparatus a stop is fitted against which the torpedo 
rests when in its proper position for discharge, but immediately 
before discharge this stop must be removed in order that the 
torpedo may have a free passage out of the apparatus. Previous 
arrangements for removing the stop have consisted of some 
mechanical device by which a hoe or a spring withdraws the 
stop before the compressed air is admitted, or the powder charge 
fired, into the apparatus, or the stop has been removed by hand 





immediately before firing ; or the stop has been fitted with strong 
springs so that the torpedo may force its way past while it is 
being ejected. In one device the reaction of the weight or spring 
on the hand causes delay between the intention of firing and the 
act, and the spring stop is stated to be a source of danger, 
because the torpedo may be accidentally pushed past it while 
loading, or if the ship have considerable motion the torpedo may 
be ejected thereby. By this invention the stop is automatically 








withdrawn by means of the same source of pressure that is used 
for ejecting the torpedo, “‘ but preferably in a concentrated 
form,” so that, for example, a higher pressure is used for with- 
drawing the stop than is used for ejecting the torpedo. The 
intention of the inventors appears to be that the stop shall be 
withdrawn at the instant before pressure is applied to eject the 
torpedo, and a piston and cylinder device in connection with the 
explosion chamber is used for this pu e. A special form of 
obturating door is provided. (Accepted July 19, 1899.) 


17,878. C. W. Curtis, London, and A. H. Durnford, 
Hounslow. Gunpowder. August 19, 1898.—This inven- 
tion relates to the manufacture of gunpowder suitable for both 
blasting and propulsive purposes, and particularly applicable for 
blasting in dusty and fiery coal mines where explosive gases are 
developed, and where ordinary blasting powder is unsafe or is 
prohibited. Ordinary blasting powder as now used produces, 
when exploded, flame and incandescent particles of so high a 
temperature that when the same come into contact with the 
explosive gases found in such mines, such gases are under certain 
conditions readily ignited. In gunpowder made under this 
invention the flame and incandescent particles produced by its 
explosion are stated to be of such a different nature and so much 
lower in temperature and less in quantity that the powder can 
be used with safety in dusty and fiery mines. Ordinary gun- 
powder is usually made with three ingredients, namely, salt- 
petre, charcoal, and sulphur, and the charcoal usually contains 
a high a of carbon, averaging 80 per cent. In carryin 
the said invention into practice only two ingredients are used, 
viz., saltpetre and a charcoal so prepared as to have a compara- 
tively low ignition point and to contain a large proportion of 
oxygen and hydrogen. The sulphur ordinarily used is entirely 
dispensed with. The proportions preferred are 80 parts of salt- 
petre and 20 parts of a charcoal containing about 60 per cent. of 
carbon. When the charcoal varies in composition, for example, 
if the charcoal used contains, say, 68 per cent. of carbon, the 
quantity of saltpetre would be about 82} per cent. and the char- 
coal 174 per cent. The charcoal is prepared in iron cylinders at 
a very low temperature from alder or willow wood. The ingre- 
dients are ground fine and mixed together, and are then incorpo- 
rated and granulated in thesame manner as ordinary gunpowder. 
It is stated that this gunpowder, although having little explo- 
sive power in the open air, has, when confined, great strength 
and a powerful rending and propulsive action. (Accepted 
July 19, 1899.) 


20,520. Kyno Limited, and J. J. Inniss, Witton, 
Stafford. Cartridges. [1 Fig.) September 28, 1898.—This 
invention relates to cartridges for small-bore rifles, such as the 
British Government rifle of 0.308-in. bore. Cartridges for such 
rifles, when loaded with cordite, are provided with a cardboard 
orjpaper wad laid in front of the cordite charge before the 
case is necked in. The wad is necessary to retain the cordite in 
position during the processes of necking and attaching the bullet 
to the case, and it is found that when such a wad is used the 
pressure produced by the explosion of the cordite in the gun is 





materially increased, and this increase appears to be due to the 
momentary resistance of the wad, and the check thereby produced 
to the start of the movement of the bullet. This invention con- 
sists in ——— for the ordinary wad a combustible wad 
made of cordite, and it is stated that by substituting cordite for 
cardboard the pressure within the gun is reduced, and the velo- 
city of the bullet is maintained, notwithstanding the fall in pres- 
sure. Sometimes the charge of cordite in the gun is reduced, 
and it is stated that as the result of experiment, when using a 
wad weighing 2} grains in the 0.303 cartridge, the cordite charge 
may be reduced by 1} grains. (Accepted July 19, 1899.) 


HYDRAULIC MACHINERY. 


16,701. J. B. Wilsov. Papcastle, Cumberland. 
Pumping Water. [3 Figs.) August 2, 1898.—This invention 
provides for augmenting the delivering capacity of the maine of 
gravitation water supply systems by attaching to the said mains, 
at suitable places, centrifugal or other pumps, which may be 
driven by steam engines, gas engines, oil engines, or turbines and 
other hydraulic engines driven by water from extraneous sources. 
The mains at the points where the pumps are placed are discon- 
nected, the lower ends of the upper parts being connected to the 





suction orifices of the lege = and the upper ends of the lower 
parts being joined to the deliveries, by which arrangement the 
water passing down the mains passes through the pumps, and 
the speed and capacities of the pumps is arranged to be such 
that they are capable of delivering a greater quantity of water 
than the mains would deliver by the force of gravity alone; the 
flow of water in the — lengths of the mains is accele: 

by the sucking action of the pumps, and in the lower lengths of 





mains the water is further accelerated by the forcing action 
of the pumps. Standpipes or air vessels, or standpipes and air - 
vessels, are attached to the mains to prevent shocks thereto. The 
claim isas follows: ‘‘Augmenting the quantities of water delivered 
by a main or mains of gravitation water supplies by inserting in 
a length or lengths of a main or mains, pumps driven by turbines, 
steam engines, gas engines, oil engines, or other motors, through 
which the water in the mains can is and the quantity de- 
livered by the mains or the pressure therein be increased.” (Ac- 
cepted July 19, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING, 


8984. J. pean, Salford, and R. A. Smith, London. 
Iron and Steel Casting. April 29, 1899. This invention 
consists in a process for treating iron or steel, during its manu- 
facture from its first melting to its final casting, while in the form 
of iron, or after conversion into steel, with a composition or flux 
consisting of a combination of oxide of lead, bicarbonate of soda, 
and nitrate of poe we a convenient working proportion being one 
part of oxide of lead, two parts of bicarbonate of soda, and three 

arts of nitrate of potash, either alone or mixed with a conveyor or 
diluent, such as bauxsite or sand. The proportion of flux required 
is about of 14 parts of composition to 178 parts of iron and about 
3 parts of composition to 356 parts of steel. The flux may be com- 
bined with the metal, either by placing the required quantity at 
the bottom of the ladle into which the molten metal is poured for 
casting purposes, or by blowing it into the cupola of the melting 
furnace below the melting zone, or by blowing it directly through 
the molten metal. (Accepted July 12, 1899.) 


RAILWAYS AND TRAMWAYS. 


16,892. H. Crossley, Paris, France. Preventing 
Lateral Oscillation in Railway Carriages. (3 Figs.) 
August 4, 1898.—This invention has for object to prevent 
lateral oscillation in railway carriages, and consists in connecting 
all the carriages forming a train together by means of two cords 
or chains or rods arranged as follows: Assuming one cord to be 
attached at one end to the side of the engine or tender, it passes 
round a sheave at the end of the engine and diagonally across the 
space between the engine and the contiguous carriage to the 
opposite side of the latter, where, after passing round another 
sheave, it is led along that side of the carriage to the op ite 
end. Here it passes round another sheave, and is then led Roce 
ally across the e between the first and second carriages to the 


spac 
opposite side of the latter, along which it is then passed to the 
other end, at which it is again taken diagonally across, and so on 
along the whole of the train on alternate sides of the consecutive 
carriages, the end of the cord being attached to the guard’s van. 











In like manner the second cord is passed from the other side of 
the engine along the whole train, crossing over between the car- 
riages in the same manner as the first cord, but in the opposite 
direction. By this arrangement, while freedom is allowed to the 
several carriages in forming an angle with each other in passing 
round curves, the said cords effectually prevent lateral swaying 
of any one carriage independently of the others. The cords are 
arranged at the top of the — ; they may be of steel wire or 
other material, or in lieu of cords, chains or rods may be used. 
The coords may be in separate lengths for each carriage, which 
said lengths are coupled together at the ends by fastenin For 
securing the ends to the sides of the engine or tender there are 
provided on the latter spring barrels or equivalent devices with 
screw adjustments to which the cords.are attached, so that when 
the cords of a train are — up age can then be tightened 
to any required extent by the screw adjustments ; the springs 
compensating for increase or d of dist between the 
carriages on starting or stopping. (Accepted July 19, 1899.) 


SHIPS AND NAUTICAL APPLIANCES, 


182. J. D. Castle, Hull, Yorkshire. Marine Com- 
passes, (3 Figs.) January 4, 1899.—This invention relates to the 
mounting of ships’ compasses, and has for object to prevent the 
vibration or movement of the vessel from disturbing the normal 
condition of the compass. It is stated that when a ship’s com- 

has been placed in — on board a vessel the vibration 
or disturbing infil ve ti altered the normal con- 
dition so as to make it difficult to obtain a correct reading. A 
bow bracket or half hoop is fitted with sockets to take the gimbal 
shoulders or studs which form the pivots on which the compass 

















swings, and suspenders are employed which consist of catgut or 
other flexible material, which is connected to eyebolts or hooks 
with adjustable thumbscrews for — up the said sus- 
nders, two of which are run either fore and aft or athwart the 
innacle or box in which the compass is contained, the bow bracket 
or half hoop being suspended from the centre of the suspenders 
and fixed in that position. The binnacle cup or the flange or the 
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binnacle stand may be fitted with a square base to act as a recep- 
. tacle for the suspenders and for the tension adjustment device. 
(Accepted July 5, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
17,796. R. Cockburn, Glasgow. Steam Traps. 
[2 Figs.) August 18, 1898.—This invention has for its object, to 
rovide a steam trap for draining and blowing off water collecting 


in pipes and vessels containing steam at high pressure. The trap P 


comprises a covered casing or vessel into which the water of con- 
densation is drained and in which is hung an open pan or float 
normally forced upwards against a stop by the water in the casing, 
but adapted to sink vertically when the collecting water overflows 
the top of the pan or float and partially fills it. The water outlet 
from the trap is through a pipe dipping into the water contained 
in the pan or float and through an orifice in a bracket extending 














within the casing above the float and fitted with a valve held 
normally closed against a seat in the outlet orifice by a lever 
ivoted on the bracket and from whose end the float is suspended. 
hen the pan or float is sunk by the overflow into it of the water 
collected in the casing the pivoted lever is tilted or pulled down 
at one end so that it lifts the valve which is connected to its 
opposite end, and the water within the pan or float is driven out 
through the outlet pipe + the pressure of steam within the 
casing, the valve closing at its upper end against a seat to prevent 
escape of steam when discharging water. When the bulk of the 
water has thus been blown off, the float rises and again closes the 
valve against its seat in the outlet orifice. (Accepted July 12, 
1899.) 


6703. P. Davies, Southfields, Surrey; B. Wood- 
cock, and E. Oddy, Cleckheaton, York. Liquid Fuel 
Burners. (6 Figs.) March 19, 1898.—The object of this inven- 
tion is to supply a combustion chamber with a governable and 
limited quantity of hydrccarbon oil, vapour, or gas, mixed with 
a considerable proportion of steam. The hydrocarbon and the 
steam are conducted to the combustion chamber through a 
feeding apparatus which contains two independent concentric 
passages, one for the hydrocarbon and the other for the steam, 
which passages terminate in a nozzle projecting into the combus- 
tion chamber, and provided with two distinct orifices, the hydro- 
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carbon one being in advance of the other and flaring in shape. This 
hydrocarbon orifice is regulated by a needle plug or equivalent 
device, and the steam orifice surrounding it is capable of regula- 
tion as to size, and of being drained of condensed steam. Little 
air being required with the hydrocarbon and steam, the appa- 
ratus is inserted within the combustion chamber through an 
aperture in its wall, and means for regulating the supply of air 
are provided. The jet of hydrocarbon and steam issuing from 
the nozzle impinges upon an incandescent surface of coke or 
other refractory material, and thereupon the vapours are split 
up into their various gases and combustion ensues. (Accepted 
July 12, 1899.) 


7436. E. Spicer. C. W. Colthrup, and Snowdon, 
Sons, and Co., Limited, London. Lag: Steam 
Conduits. [5 Figs.) March 28, 1898.—The object of this in- 
vention is to heat insulate steam conduits on both pipe and 
flange portion chiefly by means of air. A lagging of insulating 
heat-resisting material is constructed in sections, and consists of 
encircling rings which stand out from the pipe or flange and an 
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out2r wrapping which serves to hold the rings together and 
to form with them a series of enclosed spaces in which air is 
retained as the insulating medium. The lengths of lagging are 
divided segmentally so that they may be readily fastened in 
place. Provision is made for including fossil meal, or the like 
within the air spares. Special constructional devices are em- 
ployed and various methods of fasteni'g the segments and 
sections together are used, (Accepted July 19, 1899.) 
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TEXTILE MACHINERY. 


9798. T. H. Smith, Jamestown, N.Y., U.S.A. Auto- 
matic W: Thread Tension. (3 Figs.] May 9, 1899.— 
The object of this invention is to provide an automatic tension 
wire or take up and brake for warp bobbins to regulate the ten- 
sion of the yarn or thread and to prevent slack yarn from running 
from the bobbins on to a warper’s mill or creel. The device com- 

rises a ben: wire bridle having a = or brake shoe thereon, 
which is hung from the cree] standards at each end and in front 
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of each bobbin, and rests upon the thread or end as it runs off the 
said bobbin, as shown in the drawings. If the thread runs slack 
the falling wire follows it and takes up the slack and prevents its 
running on to the warp mill or beam, or from lashing into the 
next end and being carried thereby on to the mill ; should this 
slackness be more than the falling wire will take up the brake 
shoe or weight falls on the bobbin head and slows up the motion 
of the bobbin until the thread is brought to an even draw again. 
(Accepted July 12, 1899.) 


9852. J. Mzik, Pudlau, Austria, and C. Kuhnemann, 
of Oderberg, Ge . Shaft Socket. [4 Figs.) May 
10, 1899.—This invention relates to carriages and other vehicles, 
and more particularly to such as have four wheels, and its object 
is to provide means which allow of the shafts being easily removed 
and replaced. The end of the shaft is fitted with an iron socket 
which is adapted to fit within a box or casing formed within or 
attached to the part ¢ secured to or forming part of the under 





(as0) 
carriage or other part of the vehicle. one socket is formed on its 


upper service with a proj which is adapted to engage with 
a hole in the upper face of the box e when the shaft is in place, 
and with a downward projection which is similarly adapted to 
come into engagement with the rear edge of the bottom of the 
box. There is a hinged lid or cover to the box e, and it may be 
opened when the shaft is to be removed or replaced, as illustrated, 
or closed and locked when the shafs has to be retained in place. 
(Accepted July 12, 1899.) 


15,079. W. Anderson, Chorley, Lancs. Wh 
{6 Figs.) July 9, 1898.—This invention has for object improve- 
ments in the wheels of vehicles more especially applicable to 
‘* Warner” wheels, which havea metal band round the hub, such 
band having slots or holes through which the spokes are inserted. 
Wheels made according to this method, whilst being very rigid 
and solid, have the disadvantage that in travelling over rough or 
rocky roads the rigidity has tended to cause the spokes to be 8» 
forced and jammed in and against the tyre that they have caused 
the said tyre to bulge and split, in some cases to euch an extent 
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as to render the wheel useless. This invention is designed to 
obviate the cause of this bulging and splitting by the following 
means, which provide a certain elasticity in the part of the wheel 
which is in compression. On the end of each spoke next the tyre 
is fixed a metal ring or band which has a broad face nearest the 
rim, which forms a shoulder or seating, the hole through which 
the spoke goes being made of oblong shape with rounded ends 
for the purpose of preventing it from slipping and locking itself 
upon the spoke. A pad or ring of india-rubber is placed with one 
side or face seated against the metal shoulder, the other against 
the inside of the tyre orrim. (Accepted July 12, 1899.) 


MISCELLANEOUS. 


10,444. E. Edwards, London. (F. Bender, Frankfurt, 
Germany.) Wave Motors. [3 Figs.) May 17, 1899.—This 
invention has for object to provide improvements in automatic- 
ally regulated apparatus for utilising the movement of waves to 
obtain power, the apreenine consisting of a floating body which is 
acted upon by such wave movement, and is supported upon a 
screwed rod in such manner that the float during the tently 
varying height of the tide (ebb and flow) can automatically adjust 


up-and-down movement of the rod is effected A means of the 
float. = =e is supported upon —— spi . le ae rod — 
passes thro corresponding scre' in ends or 
covers of the said float. The operation of the apparatus is as 
follows: The floats and spindles immersed in the water are 
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caused, by the movement of the waves, to rise and fall. Friction 
against the screw threads causes, by this rising and falling, an 
up-and-down movement of the air-compressor piston-rod. The 
screw thread upon the spindle is of such length that at the lowest 
level of ebb tide the hollow float always “rey! into the 
water, to insure the necessary upstroke being effected by the 
waves. (Accepted July 12, 1899.) 


15,314. J. Aumund, Zurich, Switzerland. Speed 
Indicator Governor, (3 Figs.) July 12, 1898.—This inven- 
tion relates to an improved speed indicator w.th centrifugal 
governor, and its object is to remedy the defects inherent in 
the ordinary form of such indicators, namely, the irregular move- 
ments of the indicator arm due to the frictional resistance and 





wear of the bearings. The pendulum governors are mounted on 
rouped cogwheels which engage in fixed racks mounted on the 


eels. | driving shaft, and by their movement (under the influence of the 


centrifugal force of the governors) actuate a movable rack, which 
in turn is connected with the ding haniem of the indi- 
cator by means of racks and grouped cone-wheel gearing. (Ac- 
cepted July 12, 1899.) 


18,116. A. W. Bird, Richmond, Surrey. Channel 
Bends for Drains. [2 Figs.) August 23, 1898.—This inven- 
tion has for object to improve the construction of channel bends, 
technically known as ‘three-quarter section channel bends” 
such as are used in manholes and inspection chambers of drains 
and each of which is constructed as a single bend or as an integral 
part ofa junction. The bend is only open throughout a portion 
of its length, the socket atthe inlet end and ashort length of the 
bend, ae connected with the socket being circular in 
cross-section. Adjacent to this circular , the opening in the 
top of the channel bend is wider than at the parts A2, nearer the 
outlet end of the channel-bend, to provide a hand hole to admit 
of a plug or stopper being inserted into the circular part, and to 
allow of a’man inserting his hand for adjusting the said plug. 








When the channel bend is intended to discharge sewage matter 
into an open channel it is formed so that its internal cross-sectional 
area ually increases towards the outlet end so as to give a 
freer discharge ; for example it may graduate from 4 in. to 4} in., 
and the bottom of the said channel bend curves upwards, towards 
the outer side of the bend, where it joins the wall or lip which 
overhangs thechannel. The inner side of the channel bend, from 
the curved form it assumes at the before-mentioned circular part, 
is flattened towards the outlet end of the bend, at which latter 
= the said wall may be flat and vertical so as to form a more or 
ess square angle where this wall meets the bottom of the bend, 
and thereby causes the sewage matter to discharge at the corner of 
the angle and consequently prevents or reduces splashing or over- 
casting on to the opposite benchings. (Accepted July 9, 1899.) 
UNITED STATES PATENTS AND PATENT PRACTICE. 
Descri with illustrations of inventions patented in the 
United of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





itself to the varying level, whilst at the same time, by the rapid 





change io the water level (caused by the action of the waves) an 


consulted, gratis, at the ¢ flices of Enainsgrine, 35 and 36 Bedford- 
street, Strand. 
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THE : LEEDS FORGE COMPANY. Lp. LEEDS. 


Turnaees are made from spesial quality of Open-hearth Acid Steel produced at our Works, trem the Rest selected brands of Swedish and Cumberiand Rematites, 608 
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THORNYGROFT PATENT WATER-TUBE BOILER, 


Boilers representing ovr BOO,QOOO |L.HP. in use in the Principal Navies of the World, 
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THE STETTINER MASCHINENBAU 
AOTIEN-GESELLSCHAFT “VULCAN.” 
(Continued from page 166.) 

Tur establishment, as we have said, covers an 
area of 25 hectares (62 acres), having a frontage 
along the river of 520 metres (1756 ft.), so that 
building berths are provided for seven 7 vary- 
ing in length from 700 ft. downwards. e ship- 
building yard is 46 acres in extent, while the en- 
gineering works, which are separated from the yard 
by a public road, have an area of 16 acres, the en- 
trances being exactly opposite each other, with rail- 
way communication extending throughout both 
works. The offices of the company are on the en- 
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gineering side, and are models alike in arrangement, 
lighting, and ventilation. A view of them is given 
on page 300. The total area is 18,700 square feet. 
The ground floor is devoted to the commercial 
department and the directors’ consulting: rooms. 
The second floor is for the marine and locomotive 
engineering branch ; the next floor for the ship- 
building department and the model room for. ships’ 
models, and the top floor for the library, printing, 
heliographic and model-making departments; and 
here also are the archives which are exceed- 
ingly well arranged. 

While the administrative buildings which we 
have just described are at the entrance to the 
engineering works, it is perhaps more in the 
natural order of affairs that we should first de- 
scribe the shipbuilding yard, over which Mr. 
Zimmermann is chief, with Mr. Steck and Mr. 
Schwartz as assistants for the outside and inside 


departments respectively. The entrance is directly 
opposite to the gateway into the engine depart- 
ment. The works, as has already been explained, 
are separated by the public thoroughfare, Vulcan 
Street, along which run the electric tramways 
from Stettin, 2 miles distant. The shipbuilding 
works lie along the left bank of the Oder, which is 
of sufficient width and depth to launch ordinary 
vessels, and for large vessels like the Kaiser Wilhelm 
der Grosse, the company have creeks dredged into 


the arable land on the opposite bank of the river. | rial 


The area included in this department alone is 
28} acres, of which 5 acres are roofed in, the build- 
ings being along one side of the works and at the 








head of the building berths. The length of the 











can either be discharged directly from the steamers 
at the wharf, at the works close by the racks, or if 
they come overland from German steel works, they 
enter by the new railway siding which takes 
them to the spot, a number of railway tracks 
having been laid to facilitate the distribution of 
the building materials into the different racks. Four 
steam cranes, running on rails at a speed of 66 ft. 
per minute, and each taking a load of 14 tons, help 
to discharge the trucks and to distribute the mate- 
ial. Three locomotives and numerous lorries are 
also provided for transporting the materials from 
the store grounds to the workshops and buildingslips. 
The remainder of the yard, with a frontage of 
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1240 ft., is specially arranged for the building of 
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PLAN OF THE WoRKS, 


ard is 1990 ft., and the average width 660 ft. 
e frontage to the river extends for a length of 
1710 ft., giving ample room for building berths, 
while at the same time extensions are possible 
along the banks of the Oder to the north-east. 
Meanwhile, seven berths suffice to meet de- 
mands, and the part of the works further down 
the river with a frontage of 230 ft., forms the 
timber gg and is, provided with large sheds for 
cut timber. Near the waterside is the sawmill, and 
contiguous to it, alongside the street, is the joiners’ 
shop. One of the three divisions into which the 
ground is divided as shown on the plan annexed, 
with a river frontage of 240 ft., is utilised for stor- 
ing the materials required for shipbuilding, such as 
plates, angles, &c. These are so arranged that any 
one plate can be easily found and lifted, the plates 
being stacked into divisions, formed by rails driven 
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ships. There are seven slips. Four of these, 
situated in the southern part of the works, as 
shown on_ the plan, are arranged at an acute angle 
to the river, so that vessels of great length may 
be constructed, at the same time the launching of 
them into the river becomes easier. The twe longest 
of the berths can take vessels 700 ft. long, and as 
already mentioned, there is now building one 
662 ft..in length.. The three other slips at the 
northern end of the works are at right angles to the 
river, for, as these are intended for warship build- 
ing, length is not of so much importance as a solid 
foundation, and for this purpose the half of the 
length next the water's p? where, the greatest 
pressure is sustained, rr gad at the launch, is 
greatly strengthened with piles, &c. Battleships 
or cruisers up to 460 ft. in length can be built here. 

Proceeding now to the plant, we may deal with 





vertically into the ground. Such building materials 





it in the order of its use in the gradual building-up 
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of the modern steamer. The tendency in Britain 
is to concentrate operations of a kindred nature ; 
but at the Vulcan Company’s Works the aim is 
rather, within certain limits, to conduct construc- 
tive operations close by each ship, and thus we find 
arranged along the head of the building berths 
various tools for machining the plates for the 
nearest ship. There are advantages in both systems, 
and at Stettin the arrangement adopted works satis- 
factorily. There are two groups of frame-bending 
plant, one for warships and the other for merchant 
work, as shown on the plan. In each case the 
furnace is 65 ft. 7 in. long, and at either end of 
these there are fraine-bending floors of the approved 
type, the area of each being 4305 square feet, so 
that the works possess in all 17,222 square feet of 
bending slabs, at which ample work can be done. 
The scrieve boards are placed immediately in front 
of the furnaces, so that the preparation of the slabs 
for bending work is greatly facilitated. These 
boards are each 3775 square feet in area, the total 
area being 15,070 square feet. At the furnaces 
there is placed a machine actuated by hydraulic 
power, which can bevel the frames to an angle of 
from 60 deg. to 130 deg. The frame-bending plant 
in each instance is covered in with a corrugated iron 
roof ; and as the winter weather is very severe, 
arrangements are made for affording protection 
laterally with sail-cloth. 

Plates to. be worked when hot are heated ina 
furnace 16 ft. 5in. long, 5ft. 6in. wide, and 
27 in. high—all internal measurements—and the 
slabs in front have an area of 237 square feet. 
Plate-bending is done by hydraulic pressure, the 
machine having a width of 8 ft. 3in., with four 
cylinders of 10.2 in. in diameter. There is also an 
hydraulic flanging machine by Messrs. Hugh Smith 
and Co., of Glasgow. It is of the hydraulic type 
well known in this country now, but of great width, 
making flanges at one operation on plates 33 ft. 
long. For bending plates when cold there are, on 
the northern side of the yard, a set of plate rolls 
13 ft. long and one 14 ft. long, and one on the south- 
ern or merchant shipbuilding side 33 ft. long. 
This last mentioned is one of the largest in 
existence. Of other machine tools for working 
steel and iron materials there may be mentioned 
three hydraulic deck beam bending machines, and 
one hydraulic press for making manholes up to 
27.6 in. in ?-in. plates. 

There are also two shears actuated by rocking 
beams, a design not often seen in British yards, and 
well illustrated in one of the views given 
on our two-page plate this week. There are 
also three combined punches and_ shearing 
machines, three punches actuated by rocking 
beams ; two horizontal punching machines ; four 
steam punches and shears; eight double steam 
punches ; two angle-iron shears; one pair of 
channel iron shears, and one pair of rod iron shears 
-—all tools of useful, although of well-known, design. 

Hydraulic riveting is extensively adopted and 
the machinery includes one large steam riveting 
machine and seven others. In addition to the 
heavy planing machinery in the armour-plate shops, 
there are four edge planing machines varying 
from 23 ft. to 26 ft. in length. The fourteen 
universal counter-sinking and boring machines 
have all 6 ft. travel. 

Coming now to the workshops, we may take 
them in their order from south to north, as indi- 
cated on the plan, beginning with the forge, which 
is situated on the southern part of the yard near 
the merchant shipbuilding slips. It is 246 ft. by 
131 ft., and a good idea of its general appearance 
is given by the illustration on on our two-page 
plate. It contains 74 fires, 4 steam hammers of 
ordinary construction of 30 cwt., 15 cwt., 12 cwt., 
and 6 cwt. and 6 steam strikers. There are also 
four useful wall boring machines. 

Adjoining the forge is the galvanising shop, 92 ft. 
in length, and 49 ft. in width, containing two large 
zine baths of 14 ft. 9 in. by 30 in., and one of 5 ft. 
by 3 ft., and in addition four sulphuric acid tanks, 
one hydrochloric acid tank, one water tank, and a 
borax melting oven. From this it will be under- 
stood that the company do a considerable amount 
of galvanising. 

Behind the zincing shop is the engine-house which 
contains the engine and two boilers with two fires 
each, which supply the steam for the power engine 
of the forge, and the various punches and other 
machinery arranged along the head of the building 
berths. These latter, however, are not indicated 
on the plan published, The pumps for the 


accumulators are likewise in this house. There 
also adjoins the forge a shed constructed - of 
corrugated iron, containing three edge-planing 
machines. 

The next building, 203 ft. in length by 66 ft. in 
width, contains on the ground floor stores, on the 
first floor riggers’ loft, and on the upper floors the 
drawing loft. The tool smithy and the painters’ 
shops are annexes to this building. 

Passing the gateway, leading into Vulcan-street 
and across it to the main offices and the engine 
works, we have the offices for shipyard purposes 
&c. It is a three-storey building. The cellars are 
used as stores. On the ground floor are the offices 
for draughtsmen and for engineers inspecting work 
on behalf of the clients of the company, on the 
first floor more offices for draughtsmen and yard 
inspectors, and on the next floor the estimating 
department. Next to this office northward is the 
smithy, in which the channel, T, and angle-irons 
are worked. This is a building 131 ft. in length 
in front and 98 ft. behind, and of 115 ft. in width. 
There are 11 large smiths’ fires in it. Some of the 
machinery already mentioned, the keel-plate bend- 
ing machines, flanging machine, one sheet-iron 
roller, and other sheet-metal machinery, shears, 
circular saw, angle-iron shears, &c., have. been 
put up in this smithy. 

The machining shop for armour-plates forms a 
building by itself at the north end of the works. 
It is illustrated on our two-page plate, and is 164 ft. 
long by 131 ft. wide, of one storey. The overhead 
travelling crane, which serves this shop, lifts 
40 tons. The chief machine tools located here are: 
An armour-plate press with special pumps, one 
crane boring machine of 8 ft. 3in. radius, two 
radial boring machines of 9 ft. 10 in. radius, two 
large forging machines, two shaping machines, 
eight lathes, six large planing machines, six ma- 
chines for cutting screws and threading tubes, and 
many cutting machines, boring machines, grind- 
stones for planing hardened plates, &. Most of 
these tools are of British design, if not also of 
British manufacture, and need not be described in 
detail. Power is provided from a vertical com- 
pound engine with cylinders 13.4 in. and 21.3 in. 
in diameter and a stroke of 15.7 in. 

_ The joiners’ shop, which is well arranged and 
lighted, is also illustrated on our two-page plate. 
There are two tiers of galleries all round for 
light work, the heavy work being done in the 
centre of the building. The latter measures 230 ft. 
by 65 ft., the roof being supported on 18 
columns, which also carry the galleries. There 
are three stairways, two inside and one outside, 
while three lifts serve for communication between 
the different storeys, and for moving work. Large 
jobs, deck - houses, chart - houses, skylights, and 
Sans patterns, of stem and stern framing, are made 
in the one half of the ground floor. In the other 
half the machine tools are placed, including three 
band and circular saws, two planing machines, one 
universal joiner, one grooving machine, one 
slotter, two shaping machines, one dovetailing 
machine, five lathes of various types, five grinding 
machines, two grinding stones, one saw-blade 
sharpener, &c. A similar division has been adopted 
on the first floor of the galleries. In the one half 
is the department for furniture and small wood- 
work, here no machinery has been put up except a 
few planing machines ; the other half contains 14 
machines of various descriptions—band and circular 
saws, shaping and planing machines, straightening 
machines, &c. The topstorey is used as the polish- 
ing department, and as stores for finished work and 
for small patterns. Power for the joiners’ shops is de- 
rived from a wall engine placed on the ground floor. 
The sawmill is a building of 98 ft. by 65 ft., 
fitted with various machines of the most approved 
modern construction. There are four saw frames 
of various types and sizes, four planing machines, 
three circular saws, three grindstones. All 
these machines are driven by a compound engine 
with cylinders 13 in. and 21.7 in. in diameter by 
15 in. stroke, which, with its boiler, is located in 
an annexe to the sawmill. 

An important item in the equipment of the 
works is the power plant, and to this we may now 
direct attention. There are distributed throughout 
the shipbuilding yard five steam engines, built by 
the Vulcan Company since 1880. They are vertical 
compound engines, steam being supplied from five 
boilers. There are a number of separated steam 
power units, viz.: (1) The pumping plant which 








supplies the whole works with water. The water 


is taken from the Oder, and forced up to the reser- 
voir on a high tower at the north-western part of 
the works, from which it flows by gravity to all 
parts ; (2) An old reserve pumping plant; (3) 
Punches and shears, rolls, hoisting engines in 
joiner shops, &c. ; (4) Two engines for the electric 
station. The electric current is as yet utilised 
chiefly for illumination. The workshops, building 
slip, and the whole yard are illuminated by 87 arc 
lamps. Sixteen of these are placed in the 
shops, 20 illuminate the bending slabs for 
the frames, 31 the open yard, and 20 the ships lying 
alongside the works at the Oder. A small portion 
of the current serves for driving special Sischinecy, 
such as the portable deck planing machines, portable 
boring machines and several hoists. If these ma- 
chines give entire satisfaction, electric power will 
be adopted for other tools. 

The works possess two hydraulic pumps with 
accumulators. A network of hydraulic pipes, dis- 
tributed all over the yard, convey the power to 
the various hydraulic machines, armour - plate 
presses, shell-plate and beam bending machines, 
flanging machines, manhole hydraulic press, port- 
able riveting machinery, &c. The hydraulic plant 
= with a pressure of 1650 lb. to the square 
inch. 

Two important auxiliaries should be described ; 
and first, the two floating docks for general dock- 
ing and repairs, a large amount of which is carried 
onatthe Vulcan Works. One of these docks is new, 
and is about the largest built, having a lifting 
capacity of 11,000 tons ; the other, which has been 
in use for some time, can carry a weight of 2500 
tons. This latter consists of six sections of a total 
length of 307 ft. The dimensions of five of these 
are: Length, 41.5 ft. ; width, external, 62 ft. 4 in.; 
internal, 46 ft. llin. ; height at the sides, 24.5 ft. 
The sixth section has a length of 101 ft. 8in., a 
width externally of 75.5 ft., and internally of 
51 ft. 10in., and a height of 24 ft. 8in. The de- 
sign of the sections is such that any one of them may 
be docked upon any of the other five. Indeed, the 
six sections are so complete in themselves that they 
can be used separately or in various combinations 
to suit the length of the steamer being lifted. The 
pumps for emptying the docks are of the ordinary 
piston type working from long shafts running over 
the deck. Two of the five smaller divisions and the 
one larger division are fitted with two steam engines 
and boilers which are placed in the lateral compart- 
ments. 

The 11,000 tons dock was built by Messrs. Swan 
and Hunter, Wallsend-on-Tyne, last year. It is on 
the Clark and Standfield system, and was required 
specially for docking the Atlantic liner ‘‘ Kaiserin 
Maria Theresia,” of 528 ft. length between perpen- 
diculars. The dimensions of the dock are as follow : 
Length over all, 510 ft. ; breadth extreme, 110 ft. 
9 in.; height from bottom of pontoon to top of 
walls, 43 ft. 7 in. The internal width is sufficient to 
allow vessels up to 82 ft. beam to be docked, and 
the depth over the keel blocks is 24 ft. The maxi- 
mum lifting power is about 12,000 tons. There are 
three pontoons in the length of the dock, the centre 
one being 240 ft. long and the two end pontoons 
135 ft. The dock as a whole is divided into 38 
watertight compartments, each filled or emptied 
by separate valves and controlled from a valve 
house on the top of each wall. It is of the self- 
docking type, and access to all the surfaces is 
possible either for painting or repairs. Steam 
winches capable of exerting a pull of 3 tons are 
provided. The bilge blocks, of wedge pattern, are 
worked by means of chains from the upper deck of 
the wall. The dock is provided at one end with 
swing bridges, which afford, when closed, access 
from one wall to the other. These bridges have 
been constructed with sufficient strength to be 
used as cranes, for dealing with propellers, stern- 
posts, or such heavy pieces. The machinery 
consists of two sets of compound engines of 
125 horse-power each, and two boilers of the 
marine type. Each engine is connected to two 
15-in. centrifugal pumps ; and the entire machinery 
is capable of liftinga ship of about 11,000 tons dis- 
placement in 2} hours. The pumping and control- 
ling machinery consists of eight horizontal centri- 
fugal circulating pumps, four placed in each wall. 
These pumps have large vertical shafts, geared by 
means of bevelled wheels, and horizontal shafts to 
engines, which are placed on a deck near the top 
of the pontoon walls. Each of the four engines 
drives two pumps. The main line of suction pipes 








is: placed at the bottom of the walls, and runs the 
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entire length of the dock, and branches are carried 
through from the walls into the three pontoons 
through flexible joints. The valves for regulating 
the filling and emptying of the dock, of which 
there is, of course, a large number, due to the 
great subdivision of the pontoon, are all mani- 
pulated by means of rods and levers from 
central houses Bagge one on each wall. From 
this position the engines for driving the 
pumps can be started or “— at the will 
of the engineer in charge. he whole of the 
gear is 80 arranged that two men, one on 
each wall, can control all the pumping gear of 
the entire structure. : 

A word may here be said about the lengthening 
of the ‘* Kaiserin Maria Theresia,” which is the 
more interesting as simultaneously she is being con- 
verted from a pet espe to a twin-screw 
boat, an operation which had not yet been attempted 
with solarge a vessel. Thesteamer is being length- 
ened by 66 ft.; she is receiving, instead of one engine 
of 11,500 horse-power, two engines aggregating 
16,000 horse-power, and an additional third group 
of boilers will be put in the new compartment added 
tothe length of the ship. After the original ship had 
been parted abaft the second boiler compartment, 
two hydraulic cylinders of 120 tons pull at a pres- 
sure of 1550 lb. to the square inch moved forward 
the fore part of the vessel without any trouble, 
although the weight was 2875 tons. 

There are two floating sheerlegs, one of which 
is well shown by the engraving on page 300. 
These are utilised for lifting heavy loads, machinery, 
&c., into the vessels when they are being fitted out. 
They are always convenient for use, for it will be 
remembered that there is no tide in the Oder. 
The great advantage is that when two or more 
vessels are being fitted out simultaneously, as is 
now frequently the case at the Vulcan Works, it 
is not necessary to move one ship from the sheer- 
legs and another to the sheerlegs, as is the case 
where their position is fixed. e floating sheer- 
legs can be moved with their load to their respec- 
tive vessels. They are moved by the main engine 
with capstans which wind cables lying in the 
bed of the river, as with floating bridges, the radius 
of action being limited to the berths where ships 
are always completed. The chief dimensions 
of the cranes are summarised in the subjoined 
Table : 

















Large Small 
ma Sheerlegs. Sheerlegs. 

Front pontoon, length .-| 28.25 m. 28.00 m. 
(92 ft. 8 in.) | (91 ft. 10 in.) 

-— Pe width , 11.00 m. 9.00 m. 
(36 ft.) (29 ft. 6 in.) 

ts ” depth 2.75 m. 2.40 m. 
(9 ft.) (7 ft. 11 in.) 

Back pontoon, length 22.60 m. 20.00 m. 
(74 ft.) (65 ft. 7 in.) 

= width 9.00 m. 6.00 m. 
(29.5 ft.) | (19 ft. 8 in.) 

” ” depth 2.50 m. 2.00 m. 
(8 ft. 3 in.) (6 ft. 7 in.) 

Distance between centre of pontoons} _10.(0 m. 7.50 m. 
(32 ft. 10 in.) | (24 ft. 6 in.) 

Length of sheerlegs .. -.-| 43.56 m. 35.20 m. 
(143 ft. 7 in.) | (115 ft. 6 in.) 

Overhang of sheers .. ze 14.40 m. 10.00 m. 
(47 ft. 5 in.) | (82 ft. 10 in.) 

Maximum load.. ‘ 100 tons 50 tons 

Each of the two cranes consists of a large front 


pontoon and a small rear pontoon ; the two are 
connected by two strong systems of girders. The 
front pontoons support the crane legs which rest 
in strong cast toe-pieces clearly shown in the 
engraving. At the top the two legs are con- 
nected by a strong cross-beam from which is sus- 
pended the lifting tackle. ‘The usual back leg 
has for substitute two strong steel wire ropes 
fastened at the one end to the front legs, and 
at the back to the horizontal girders connecting 
the two pontoons. The movement of the two 
pontoons from each other, or towards each other, 
effected by cable and capstan operated from the 
main engine, in¢reases or decreases the over- 
hang of the sheerlegs and of the load. There 
are three lifting gears in the larger sheers for 
100 tons, 20 tons, and 5 tons, and two gears on 
the smaller crane for 50 and 16 tons. The winding 
engines for the crane chains are on the decks 
of the large pontoons, the small pontoons take 
ballast only. 

In winter the two sheerlegs work together with a 
steamer, which belongs to the yard. It is 88 ft. in 
length and 18 ft. 5 in. beam, and is fitted up as an 
ice-breaker, so that the operations are continued 


Without interruption at all eeasons, 


This steamer is further constructed as a railway 
ferry boat, plying between the shipbuilding yard 
and the goods station of Stettin. 
of the steamer there is a track with a carrying 
capacity of three laden coal wagons or a_loco- 
motive and tender—a load of 50 tons. The railway 
at the station and in the yard runs on to a quay 
with a portable gangway to meet the slight varia- 
tions in the water level, so that trucks may be 
warped on and off the deck of the steamer. The 
plan on page 285 will show where these trucks are 
run into the yard from the steamer. 

(To be continued.) 


MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LXVII. 


TorPEepo-LauncHine TusEs—(concluded). 


Tubes with Spherical Joint for Destroyers.—Tubes 
for this type have been supplied to the Japanese 
Navy, and as is the case with the preceding type, 
the whole of the system is movable on deck ; the 
angle of elevation is 8 deg. and the training range 
33 deg. on each side. The tube is generally similar 
to the preceding one and contains the same kind 
of fittings. It differs, however, in the spherical 
shape given to the part in the rear of the spoon- 
shaped extension, and which fits in a seating pro- 








vided in the sides of the ship. The spoon is fitted j 





| 


—In certain cases the Schneider-Canet tubes rest 
at the rear, on an elevating screw similar to 


On the deck | that used with some types of field gun carriages. 


This does away with the two oscillating arms 
which form part of the tube mountings already 
described. The whole of the system is thus much 
simplified. 

The cross-piece which forms the body of the rear 
support, and which rests at its two ends on the 
rollers, is provided at its centre with a nut that can 
turn in its socket under the action of a handwheel. 
Tn the nut fits the elevating screw, the head of which 
is jointed in a lug provided at the lower part of the 
tube ; the screw is raised or lowered by acting on 
the handwheel. During firing, the mounting is 
held firm by means of tackle fixed to eye-bolts 
fitted in the bulwarks. The rollers serve to set 
the tube in the required direction ; they can be 
turned in such a manner as to draw the tube on 
deck when not required for service. The desired 
training is obtained by moving the tube itself. 

Tubes on Double Mountings with Elevating and 
Training Gear for Torpedo- Boat Armament (Figs. 
616 and 617, page 290).—These figures show twin 
tubes on a double, muzzle-pivoting mounting. The 
tubes have spoon-shaped extensions and are ar- 
ranged for firing forward. The mounting consists 
of a rear support which forms the circular rack of 
the training mechanism, and which carries the 


to the tube: by a bayonet joint. The system is so elevating mechanism. The support is joined to 


arranged that the:tube can be moved as required | the front 


for obtaining the desired angles of elevation and 
training. The mounting consists mainly of a rear 
support on rollers provided with the elevating 
mechanism ; in front the tube is carried on a hori- 
zontal axle on two rollers which, when the spherical 
part is in its seating, can be raised so that the tube 
is only carried by the seating in the side of the 
ship and the rear rollers, in which position it is 
given the desired training. This type is not shifted 
as easily as the preceding one and is better suited 
for service on ships, in the armament of which 
several launching tubes are provided. 

Spherical Jointed Tubes with Elevating and Train- 
ing Mechanism for Destroyers.—This pattern differs 
from the preceding one in the addition of mecha- 
nical gearing for training. The front truck is 
connected to the rear roller-frame by a jointed 
stay. The system contains two tension rollers 
placed at the end of the rear racer; a vertical 
grooved pulley in the rear of the frame, with 
guide rollers ; a flexible cable that surrounds the 
rollers and pulley, and enables the mounting to be 
drawn to one side or the other, according to the 
way the grooved pulley is made to turn. The 

ulley is worked by a transmission comprising a 
feliooidal wheel and an endless screw on the axle 
of a toothed wheel. This wheel is set in motion 
by a plate chain worked by a similar wheel, the 
centre of which is on the right-hand circular arm. 
A hand-crank completes the system. The other 
manceuvres are executed, as is the case for the pre- 
ceding pattern. 

Tubes for the Armament of Cruisers, with Elevating 
and Training Mechanism.—Tubes of this type have 
been built in large numbers, and, among: other 
ships, for the Brazilian cruiser Almirante Taman- 
dare. The tube proper contains the arrangements 
previously described ; it is provided with a spoon- 
shaped guide, fixed with a bayonet joint, but 
without a hinge. The mounting is muzzle-pivoting, 
and consists of a horizontal frame, formed in its 
central part of an I-bar, in the rear of which oscil- 
late the two jointed circular arms which serve as 
bearings for obtaining the required elevation, in 
the manner already described for preceding types. 
On the right arm is a winch for training the tube, 
with a crank, which allows the displacing of the 
system by acting on a flexible cable rolled round a 
series of rollers and on a toothed wheel; the two 
ends of this cable are fixed to the deck. At each 
angle of the frame are the rollers, the rear ones 
being provided with clutches made to clasp the 
edge of the rear racer fixed to the deck, In front, 
the tube rests on the frame with the interposition 
of a horizontal joint which allows the required 
vertical displacements for obtaining the desired 
elevation. Moreover, the front end of the frame 
is made with a lug which may be connected 
through a jointed bar to a vertical pivot fitted 
to the bulwark of the ship, A suitab 





ivot. by a stiff bar. The lower surface 
of the rests on the:fixed circular racer bolted 
on deck and slides on it.during lateral training, no 
rollers being used in this type of mounting. The 
front pivot consists of a vertical cylinder hinged on 
the bottom part of the tube and resting in a socket 
carried by a foot plate bolted on deck. The tubes 
are elevated by a mechanism worked by a crank 
placed on the left-hand side, and containing the gear 
already described, namely, a screw the head of which 
is hinged on a horizontal cross-bar that joins the 
two tubes in the rear ; a nut through which passes 
the screw, made to turn freely and to oscillate, 
when necessary, round a horizontal axle on the 
rear of the frame ; on the outside surface of the 
nut is cut a conical pinion made to gear in a bevel- 
wheel keyed on the Sechianio shaft of the elevating 
handwheel. The required lateral training can be 
insured by gear set in motion from the inside of 
the ship. It consists of the rack which carries 
the whole of the elevating gear, and which rests on 
the fixed circular racer, suitable clutches holding 
these two pieces together, and a vertical bar that 
goes through the deck and is fitted at the top with a 
pinion which gears in the rack. This rodin turning 
communicates to the system the required action. 

Tubes for Firing with Powder Charge or 
Compressed Air (Fig. 618).—Fig. 618, reproduced 
from a photograph, shows a deck tube, with 
elevating mechanism, training device, and spherical 
joint, generally similar to those previously de- 
scribed. It is characterised, however, in that 
compressed air or gunpowder can be used at will 
for launching the torpedoes. To this effect a com- 
pressed air reservoir is provided at the lower part 
of the tube and follows it in all its actions. A bent 
tube of large diameter unites the reservoir to the 
rear end of the tube. A valve with which the tube 
is provided governs the admission of air in the 
tube. 

Tubes Carried wnder Deck Beams.—These tubes 
are required in some cases owing to the design 
followed in the construction of the ship ; they are 
characterised by the special shape of their support- 
ing gear. They are carried by the upper deck 
beains, leaving entirely free the firing quarters. 
The tubes are generally similar to those previously 
described. 

Jointed Tube, with Fst Guide, and 
Training and Elevating Mechanisms (Fig. 619, page 
289).—Fig. 619 shows a side elevation and section of 
a tube of this type. The tube frame is hinged to a 
vertical pivot which forms part of the spherical joint 
support, the axis of the support corresponding with 
the centre of the joint. The frame rests at the 
rear on a truck made to turn round a circular 
track fitted under the deck beams. The tube, 
when in firing ition, is carried in front in a 
spherical socket, and is provided with a spoon- 
me guide. In the rear it bears on the head 


le opening | of an elevating screw, two lugs being made to 


is cut in the bulwark, to give free space to the | move in two circular grooves cut in the lateral 


spoon-shaped extension in the various positions it 
is made to take. 





vertical supports of the screw; the centre of the 
grooves corresponds with that of the spherical 


Special Elevating Mechanism (Fig. 615, page 288). joint. Lateral training is obta‘ned by the acticn 
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SCHNEIDER-CANET TORPEDO-LAUNCHING TUBES. 
(For Description, see Page 287.) 
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Fic. 620, Torprepo Tcse with OvERHEAD SusPENSION. 
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Fig. 619. 
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Fig. 623. Torrepo TvBE FoR Firinc BELow WatTER Line, 


of a winch mounted on a roller truck that rests on|to leave its socket and the whole system drawn 
the rear of the frame. The tube can be drawn in| back and the port closed by a cover. 

through a special truck, mounted on the U-section| Tube with Spherical Bearing, for Compressed Air 
bar, on which it is carried by four rollers. This|and Gunpowder Discharge.—The tube shown in 
truck is joined to the tube at a point slightly in the | Figs. 620 and 621 is in two parts bolted together. 
tear of its spherical swell; this swell can be made |The front part is made with the spherical bearing 














ce 


which fits in the bulwarks of the ship. The rear 
part carries the breech-closing cover, the powder 
chamber, the firing, and safety devices. The front 
closing cover is worked by a rod ‘placed on the top 
centre line of .the tube and a handwheel. The 
compressed air chamber is bolted to flanges cast in 
one piece with the tube. A bent pipe joins this 
chamber to the rear of the tube; the pipe is pro- 
vided with a valve which is connected with the 
launching mechanism in such a manner that the 
compressed air cannot be delivered in the tube, 
unless the breech-closing cover be completely 
locked and the front cover open. Two pressure 
gauges mark the air pressure in the chamber and 
in the tube. The electric disengaging mechanism 
for percussion firing is fitted in the usual place ; 
the firing device can also be worked by hand, The 
whole of the system is carried on a mounting sus- 
pended under the deck beams, generally as described 
for preceding patterns. It can be drawn in during 
navigation of the ship. Fig. 620 shows the arrange- 
ment, the breech-cover open and a torpedo in the 
tube. 

Schneider-Canet Tube, with Intermediate Expan- 
sion Ohest.—In closing this. brief review of the 
Schneider-Canet tubes for launching torpedoes 
above the water line, we may give a description 
of a special arrangement, with expansion chest, 
adapted for certain particular cases. Fig. 622, 
page 290, shows the arrangement in question, the 
advantages of which are the following : 

(a) It enables quick ignition powders to be used, 
without damage to the torpedo-propelling mecha- 
nism. 

(b) It allows the production in advance, when 
necessary and with the use of explosives, of the 
compressed fluid required, which is introduced in 
the tube only at the instant of firing. 

(c) It combines all the advantages that result 
from the use of compressed air and powder charges. 

To obtain this result and to enable the gases to 
expand fully, the powder charge is ignited in an 
auxiliary receiver of suitable volume fixed to 
flanges cast in one piece with the tube. One end 
of the receiver is closed by a screwed plug which is 
movable for introducing the powder charge. The 
firing device is one of the types previously de- 
scribed ; the receiver and the tube are in communi- 
cation with each other through a pipe provided 
with a loaded valve. The valve is raised by the 
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action of the gases which enter the tube as soon as 
they have reached the required pressure ; it may 
also be raised by hand by means of a lever. In 
some cases the valve is replaced by a conical tap, 
which is turned when launching is to take place. 
This system does away with all piping and air 
compressors, and facilitates the firing with powder 
even when the tubes are normally filled with water. 

Schneider-Canet Submarine Torpedo-Launching 
Tubes.—Recent naval engagements have demon- 
strated the very grave danger that exists for ships 
of large dimensions in placing torpedo-launching 
tubes on the upper decks, where they are liable to 
be hit by the enemy. The experience gained in 
this respect has led, for ships of recent construc- 
tion, to placing the tubes below the water line. 
The problem of launching torpedoes below the 
water line is, however, surrounded by many great 
difficulties and renders the use of special apparatus 
necessary, owing to the very great lateral efforts 
the torpedo has to withstand when it emerges from 
the ship’s side. Ordinary torpedo-launching tubes 
might be manufactured at the present time by almost 
any works that own a suitable plant, but such is 
not the case with submarine tubes. The analysis 
of the phenomena which appear at the launching 
of tubes below the water line is particularly diffi- 
cult, and the experiments which are necessary in 
this respect, are costly, and demand quite a special 
plant. The number of tubes of this type in service 
at the present day is therefore very limited. 

The patterns covered by the Schneider-Canet 
patents are interesting both as regards their cha- 
racteristics and the good results they have given 
from the outset. Messrs. Schneider and Co. have 
already executed important orders for tubes of this 
type, chiefly for the French Navy; they have, 
therefore, acquired a large experience in this 
speciality. 

Schneider-Canet Submarine Tube with Concentric 
Guide.—This is characterised by the shape given 
the spoon guide, which is made concentric with 
the tube ; the arrangement allows a favourable 
division of the strains which the guide has 
to withstand during the various phases of the 
launching. The tube proper, or shell, is of gun- 
metal, made in four parts placed end to end and 
stiffened by ribs ; the rear end carries the closing 
cover, with its mechanism. On the side of the 
intermediate rings is fixed a cylinder screwed in a 
strong socket. There is a cover for opening and 
closing the tube in front, worked mechanically, and 
kept watertight, preventing water from entering 
the tube so long as the breech cover is not closed. 

The tube is fitted with the following external 
fittings : 


through a semi-cylindrical cast-iron envelope, 
jointed to the tube by two flat surfaces strengthened 
by ribs. This envelope covers a longitudinal slit for 
the passage of the socket which is cast with the 
spoon-shaped extension, and on which is fitted the 
piston-rod which insures its action. 

The guide consists of a tube partly cut out in 
front and forming practically a solid cylinder of 
equal resistance throughout. It is worked by a 
piston which travels in the cylinder fixed to the 
side of the tube. Water under pressure can be 
directed in front or in the rear of the piston by 
means of the slide above referred to, The guide 


Fig .622 





! manner that the above operations follow each other 
| automatically. In this case the launching of the 
_ torpedo is effected by simply acting on a suitably 
designed lever. The necessary water under pres- 
'sure for working the guide, can be supplied by a 
| special pump or by accumulators, in which com- 
pressed air supplied by the torpedo compressors, is 
allowed to expand. The air which serves to launch 
the torpedoes, is held in a reservoir placed at the 
top part of the tube, and provided in the rear with 
a bent pipe which extends to the rear of the tube. 
Fig. 625 shows one of these tubes erected in the 
works. The complete installation contains a large 























“Zh 





Z 
SS 








OON 
YY iti [aA SS 
YZ 
0 aaa 





Ube: I y 


NG 





red 
KS 
N 
$asz . bbe Nx 


A 











ComprREssED AIR on Gas CHAMBER. 







































































3 
Se 
ay x 


SS 














POW VEY ey ee PO) 





i 
't 7 


——— Se 








DPI oo? 





























The latch for holding the torpedo fast. 

The launching valve. 

The cam casing and a casing for inspecting the 
valves. 

The stop-latch of the spcon-shaped guide and 
its safety rod, in two pieces, one extending as far 
as the cam casing and the other, starting from there, 
reaching the end of the tube. 

The finger for opening the air valve connected 
with the safety rod. 

The indicator for the placing of the spoon-shaped 

uide. 

The slide that works the spoon-shaped guide, the 
mechanism of which is joined to that of the valve 
and indicator. 

An exhaust valve. 

The cylinder fixed tothe side of the intermediate 





rings is extended in front and on the valve, 





ScHNEIDER-CaNET SUBMARINE TUBE. 


fits in the tube over a sufficient length to withstand 
the considerable pressure of water when the vessel 
travels at a high speed 
the tube and at the two ends of the vertical dia- 
meter in which fit the torpedo guides. 

When a torpedo is placed in the tube and the 
breech-cover is closed, the valve is opened by act- 
ing on the working lever; the guide is placed in 
its position by introducing water under pressure in 
the cylinder in the rear of the piston. When 
the torpedo is launched, these operations are re- 
peated inversely and the valve closed. Safety 
devices are provided for preventing the open- 
ing of the valve as long as the breech cover is not 
closed, and for stopping all forward motion of 
the guide as long as the valve is not completely 
closed, and to prevent launching the torpedo until 


the guide is in place. The tube is made in such a|the tube, the other holding the torpedo in the 





Two grooves are cut inside | 





|number of special piping and fittings, the prin- 
' cipal ones only having been referred to. 

Schneider-Canet Submarine Tube, with Mechanic il 
Working Guide (Figs. 627 to 630). —In_ this 
|pattern the guide is worked mechanically, no 
| hydraulic machinery being resorted to. When 
the ship is being navigated the tube contains 
‘the guide; this is provided with two grooves, 
|which are extended in the thickness of the 
| tube walls and serve as slides for the tenons on the 
torpedo. The spoon-shaped extension is provided 
|at its lower part with a rack in which a pinion 
engages worked either by hand or mechanically, 
‘the pinion being placed in a recess on the tube. 
| The principal fittings are the following : The front 


| closing valve V, the breech-covers, two automatic 


working latches, one to limit the forward travel of 
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tube when it has been placed ready for firing ; the 
torpedo is held besides by a screwed plug that goes 
through the breech-cover. The mechanism is the 
same as that of the preceding pattern. 

When the torpedo is in place in the tube, and 
the breech-door closed, as soon as the valve V is 
opened, water enters the tube. The extension 
cuide is then released to the limit of its travel, by 
turning the pinion which gears in its rack. When 
the accumulator is connected with the rear of the 
tube, the latch that holds the torpedo is dis- 
engaged automatically, and the torpedo is driven 
forward. When the torpedo is launched the ex- 
tension guide is brought back in the tube, the front 
valve is closed, and the tube is emptied, ready for 
another operation. 








THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Concluded from page 231.) 

A series of questions proposed for discussion was 
the following : 

(a) Should stream contamination by the sewage of cities 
be absolutely prohibited by law? = 

(b) Should. the purification of the sewage of cities be 
compulsory ; and is this feasible for large cities? 

(c) Is filtration the coming solution of the pure water 


question for cities ? es : ; 
(d) What is the proper friction coefficient for use in the 


design of riveted steel pipe ? 

The first two topics were discussed by Mr. R. E. 
M‘Math, who advocated very forcibly in the aftir- 
mative. He took the ground no one had any right 
to injure another, and incidentally he proceeded 
to cite the case of the Chicago Drainage Canal as 
a flagrant outrage. This canal, it may be said, 
turns the sewage of Chicago into the Illinois River. 
Mr. McMath was forcible and eloquent. He said 
the originator of this plan could not be found, no one 
would claim it, and scarcely anyone would defend it. 
He characterised any system of sewerage which did 
not provide for an innocuous disposal of sewage 
unworthy of the name. He cited Berlin and Paris 
as evidence that it could be done on a large scale, 
and declared that ‘‘we were the men to do it.” 
Asto filtration, while he commended it for polluted 
water, he preferred having the water pure at the 
start. Mr. W. C. Parmly, of Cleveland, thought 
streams of absolute purity were impossible in any 
thickly settled community. If a stream did not 
give off effluvia or offensive gas, he would permit 
its use, but would rigidly exclude all sewage or 
pollution. He also favoured the turning of the 
storm overflows from a combined sewer system into 
running streams as really preservative of the purity 
of streams, since the first washings, which were 
the foulest, went into the sewers. If this is not 
done, it is necessary to have either a separate 
system of sewerage, with all the street washings 
going into the streams, or else to construct storm- 
water sewers at an enormous expense owing to the 
size. He cited the case of Cleveland, where such 
construction would have added 250,000 dols. to the 
cost. Professor G.S. Williams, of Cornell Univer- 
sity, advanced the proposition that all flowing 
waters would be used at some time for potable 
purposes. In that connection he made the follow- 
ing statement : It appeared that, in 1892, Detroit, 
which usually has a very low typhoid rate, found it 
had increased to such an extent that only four 
American cities exceeded it. After some examina- 
_ the cause was traced, and-this was the explana- 
ion: 

During the previous fall the city of Port Huron, 66 
miles north of Detroit, had considerable typhoid. The 
sewers of Port Huron discharged into Black River, a 
sluggish stream with very little flow. In the spring of 
1892, work was begun by the Government upon the dredg- 
ing of Black River to improve it for navigation and de- 
Posits of foul material from the years’ accumulation of 
Sewage in the stagnant reaches, were removed by dredging, 
come of these deposits being 8 ft. to 12 ft. in depth. ‘This 
material was taken away in scows and dum in the 
~ i current of the St. Clair River. Allowing for the 
oo necessary for the water thus polluted to reach 

troit and for the period of incubation of the typhoid 
cig hea course of the fever in Detroit exactly coincided 
: e dredging of the polluted material and its deposit 
in the river 60 miles above. Bearing in mind the great 
— of the Detroit River, the purity of its waters in 
Clan ey condition, and the fact that Lake St. 
jab os ine wide area and low velocity of flow, lies be- 
wl gan wociies, this case of typhoid infection through 
paneer ply, ranks as one of the most remarkable on 


The secretary of the ‘rican Water Works 


Association advocated an appeal to Congress, as 
State legislation was inoperative. Another member 
of the Society from Baltimore cited the Report of 
the River Pollution Commissioners of Great Britain 
as the best authority regarding how much sewage 
could be discharged into living waters. He thought 
each case should be considered by itself, other- 
wise the altered conditions in one might work 
hardship in another if there was uniform legisla- 
tion. He expressed hope that the septic tank 
system might solve the difficulty. Mr. James 
Owen thought the question was too broadly stated 
on the programme. Cities on tidal waters neces- 
sarily discharged their sewage into salt water, and 
no harm resulted if the dilution is sufficient. The 





the sewage-disposal plant which is owned by the 
company that controls the local sewer system. 
The permanent population of Atlantic City is about 
15,000, but when it gets hot, and Philadelphia gets 
warmed up—it takes about 110 deg. to do this— 
then the number of inhabitants may run to 200,000, 
on 4 Sunday especially. This plant was described 
by that eminent engineer, Mr. George W. Rafter, 
thus : 


bined ye anon plant in use consists, in effect, of an 
elevated bed in which sand with hay below is used as a 
separating material, and from which the effiuent falls in 
small streams about 3 ft. to gathering gutters leading to 





the effluent pipe. The results obtained are extremely 
unsatisfactory. Indeed, with the large quantity treated 
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double system of water supply, and the double 
system of sewers as practiced in Paris was advo- 
cated, and that water supply declared excellent 
by another member. This may be so, but your 
correspondent desires to state that the first thing 
a foreigner is told in Paris is not to drink the water, 
as it is notoriously bad. It may be this story is told 
in the interest of the wine dealer to increase the 
sale of his wares, but it is fact nevertheless. The 
next day was given up to an excursion to Atlanti¢ 
City, the Pennsylvania Railroad, as usua), furnishing 
a special train. At the arrival of the party a rain 
storm found it convenient to make a simultaneous 
visit, and as ae skill has not found, as yet, 
any way to make or to prevent rain, the visitors 


were a little circumscribed in their field of action. 
The new recreation pier, built of steel, was visited 





and admired, while others went to see and to smell 








Brown’s CaNTILEVER CRANE AT CrAMpP’s SHIPYARD. 


at mo! genres time it is doubtful if any improvement is 
effected. 

The party returned in the afternoon, and after 
dinner had a fine entertainment consisting of a 
*‘cake walk.” For those not familiar with this 
species of amusement, it may be said, that three 
judges were selected, and before them the contend- 
ing couples must walk. There were on this occa- 
sion some eight couples, coloured men and women 
dressed in their best clothes, and the prize, a cake, 
is given to the most graceful couple, the pair who 
can promenade to the greatest satisfaction of the 
judges and the audience. This is really not a 
‘* walk ” at all, and is a relic of the plantation days 
of slavery. It was then to be seen in its full 
perfection, and was a frequent source of amusement 
to the Northern soldiers during the Civil War. 
On the present occasion several hundred visitors 
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were seated on the sides of the large ball-room. 
The floor was kept clear and the judges sat in front 
of the platform on which the music was placed. 
The contestants came in to the music of the band 
with a slow rhythmic motion, waving their arms 
above their heads and swinging their bodies to the 
tune ; the steps varied with the couples, some put- 
ting in a number of fancy movements. The men 
were attired in various colours, for the negro finds 
none too striking for his use. Their partner, had 
every known hue in their apparel, excepting the first 
woman, who was very black, and by contrast wore a 
white dress cut low in the neck. She and her partner 
had the real plantation swing, and eventually won 
the prize. 

Friday morning when the final session took place 
the following questions were considered : 


What are the economic conditions under which electri- 
city may be profitably substituted for steam in the opera- 
tion of branch railroad lines, and what are the engineering 
aeons to be considered in such substitution ? 

hat is the present development of the so-called Tel- 
ferage system for moving either freight or passengers ? 
What are the conditions under which that system is 
—- to movement by rail, and what is its adapta- 
— still further application in competition, with rail 
ines: 

Colonel H. 8. Haines, who was so prominent at 
the Railway Conference held in London several 
years ago, began the discussion. The sum of his 
remarks was that electricity as a tractive power 
had a field on branch lines where the current 
could be purchased at a low rate from manufactur- 
ing establishments along the line, or where it 
could be developed from water power. It was 
better suited to light and frequent trains. Colonel 
H. G. Lord, of the Railroad Gazette, thought the 
traffic conditions were the controlling features, 
and saw no advantage except for frequent short 
trains during a suburban business or for street 
railway surface. As to cost, he compared a 1000 


horse-power locomotive costing 10,000 dols. to a 
stationary power-house of the same capacity which 
cost 80,000 dols., hence any gain in fuel power by 
the electric motor would be more than offset by 
the increased cost, and as fuel economy was com- 
paratively a small factor, the gain must be sought 
elsewhere. 


He feared also that the large electric 
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plants of the New York, New Haven, and Hart- 


ford Railroad had proved too costly, since many 
of them were reported as idle. 


The fuel cost of a horse-power at the rim of a driving 
wheel was nearly as great with electricity as with steam, 
and the item of fuel was only about 15 per cent. of the 
total expense of railway operation. Satisfactory electric 
operation requires a large number of train units moving 
at frequent intervals ; under such conditions, electricity 
might prove advantageous, not because it was more 
economical, but because it lent itself more readily to sub- 
division. 

One member cited the case of a railroad near 
Pittsburg where trolley lines had been replaced by 
steam. Another thought the electric motor was 
specially adapted to steep grades and for opera- 
tion of railways where the initial expense was a 
great consideration. He stated 4 per cent. was 
the limit for a grade for steam roads, but 10 per 
cent. for trolleys. This was answered by amember, 
who stated he had operated a 10 per cent. grade 
by steam motors. It was also stated that heating 
the cars could be more economically done by the 
engine, and one member said the consumption of 
electric power for heating was so great that some 
of the Western cities allowed as much for this 
purpose as for propulsion. Another enthusiast 

wredicted 120 miles per hour by electric traction. 

his recalls the railway at Brussels designed to 
make 100 miles, but sometimes did not make much 
of any. This closed the Convention, and the next 
morning the party bid adieu to Cape May, having 
the memory of a delightful place and charming 
surroundings. 


Cramp’s SHIPYARD. 


A special train on the Reading Railroad 
soon brought us to Philadelphia, or rather 
to Camden opposite it, and there a steamer took 
the party to Cramp’s shipyard, where the new 
Maine was examined, and two ships under con- 
struction for the Russian Navy, also the Alabama, 
which is nearly ready. The ship-shed is 1300 ft. 
long on one side, and has rolls capable of bend- 
ing plates 32 ft. long and 1} in. thick. One 
of the most interesting sights was the Brown 
cantilever crane (see Fig. 8). Figs. 9 to 12, 
page 291, show the arrangement of cranes in 
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the shipyard, adapted for vessels of different 
dimensions. 


The main features of the three cranes may be enume- 
rated as follow: The battleship crane has a track of 
547 ft. in length over all. Its trestle is 20 ft. centre to 
centre of side columns. Its cantilever measures 202 ft. 
10 in. over all, and will lift its maximum load of 25,000 lb., 
and carry it 60 ft. either side of the centre line of the 
trestle, Loads of 9000 lb. may be lifted 95 ft. each 
side of the centre line. From the lower chord of the 
cantilever to the ground level is 924 ft. The trestle con- 
sists of a centre panel 82 ft. wide, and 11 others each 
41 ft. long. The shipways served by this crane are each 
76 ft. wide. 

The cruiser crane is located between the other two, 
and has one more panel, making it 582 ft. long over all. 
Its trestle is 14 ft. centre to centre. The cantilever is 
143 ft. 10 in. 1 the height from the lower chord 
to the ground is 85 ft. The maximum load of 25,000 Ib. 
can be lifted 393 ft: from the centre line of the trestle. 
Each shipway is 54 ft. wide. ; ; 

The merchant crane has J5 panels in its trestle, which 
is 664 ft. long and 14 ft. centre to centre. Its cantilever 
is 168 ft. 10 in., and the maximum load of 20,000 Ib. can 
be carried 46 ft. each side of the centre of the trestle, 
and loads up to 6000 lb., moved 78 ft. each side. The 
clear light of the cantilever is 95 ft., and each shipway 1s 
66 ft. wide.. As the loads are carried from suspend 
arms a travelling counterweight is needed, which moves 
along one arm as_ the | moves along the other. 
An electric motor is in the house, beneath the canti- 
lever, and from it the current is obtained. The one 
in the battleship’s crane is 85 horse-power. By means 
of friction clutches engaging the motor shaft which runs 
continuously, all the operations are performed. The 
crane is moved along the track, the trolley is operated 
and the weights raised and lowered. The operator can 
obtain any desired speed on any three of the movements 
named at one time, or any combination of them. For 
instance, the maximum load may be raised 125 ft. per 
minute, while the crane is moving 690 ft, per minute and 
the trolley moving at any d speed it is capable of ; 
9030 Ib. have been lifted at the rate of 350 ft. per minute. 
The trestles consist of two parallel lines of columns 
united by framing on which the tracks rest. While 
the transverse panels are well braced there are no 
diagonal members in the longitudinal panels, which 
affords ample head room, for .%;, the material and 
permits the free movement of the upper ends of the 
columns in the longitudinal direction, hence contrac- 
tion or expansion will not destroy the alignment. In 
order to insure absolute a, the rails are hot 
riveted to the upper chord of the trusses, thus omy: | 
one united piece. To obtain omy the centre panel 3 
each truss is double the width of the others, and provid : 
with an elaborate system of diagonal bracing. This pane 
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TYPICAL BRIDGES ON THE GREAT CENTRAL RAILWAY. 
(For Description, see Page 295.) 
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4 way, and the balance is a tunnel about 3000 ft. 
long. The work is under the charge of Mr. Joseph 
M. Wilson, and the quantities are given up to the 
k Pe Ce soa ehh 2 beginning of 1899 as follow : 
: so ae sent, gary vat Se Nd lide tice tg Fai StS RCL cee ata geri Dae no: 175-0 Earth and rock excavation, 902,084 cubic yards; 
A | masonry, exclusive of that in sewers, 171,328 cubic yards ; 
8 BS an ( ec. Pe ee temporary track, 10 miles; permanent track, 3} miles 
: ee oats as ] sewers, 4.2 miles ; structural work erected, 7,358,940 Ib. 
‘ % 2 
= Bes per] + Some of the party, with wise forethought, decided 
T 6 re inv 7 Layers to visit the Pencoyd Iron Company’s works, where 
a : : : the controversial Atbara Bridge was constructed. 
~ Mel erasers eae They were well repaid for their visit, and saw some 
orga ° ae ce of the latest and best machines in the country. 
. or | These fine works have been largely developed by 
94 Rov! oP B Mr. Percival Roberts. The writer visited them in 
EY 1885 at first, and has been there many times since, 
iE | and has seen them steadily growing under the 
fff! -3I 3 masterly hand of this accomplished engineer who 
| CE AE (p is one of the younger members of the profession, 
eee See fH but whose energy and ability seem unbounded. 
moa ___i Moo] 6! 4: Si} fe Among the recent improvements are electric appa- 
Lares : ratus for serving the rolling trains and heating fur- 
Bedstone | naces, new yard cranes, and a forging plant for 
n steel eyebars up to 8 in. by 3 in. section. At the 
co Mf oseeeenenen 9h time the visit was made the shops were working 
on three 400-ft. spans for the Arkansas River 
Feg 328. : | bridge on the Kansas City, Fort Scott, and Memphis 
PU. 24 %s 56 Pack PU. 18h Railroad ; three 240-ft. spans for the Allegheny 
* TeERSERS aeeey mauarie i pate) ¢| Valley Railway ; nine 150-ft. spans for the Phila- 
i is } j ; : k lz delphia and Reading Railway ; a viaduct for the 
ae aoe ie a Meeker! | Te PTR N 3% Bart "peeked gerne i; | Chihuahua and Pacific Railroad ; a bridge at Albany, 
id: % Gusce  _—— ff —e et . : act IS N.Y. ; the structural work for the Immigrant Station 
a: a useeeH ramen fF Hf 8 |at Eilis Island; and two large Philadelphia build- 
So Wi “RSPR  Faaetigs qa sia : hae tg ings, besides a considerable amount of small work. 
err? : " Mere °| A beautiful lunch completed the happiness of 
or = i PU 32.6% + 10% 1. | the visitors, who returned to join the party at the 
be PU. 17: 6°+18% fs >| | | Reading Station, and after a yore short — oe 
Fics, 327 anp 328. Span or Unperiine Brince wHere Heaproom was Not Limrrep. ecole ge satlesptleaton pA shauna 
of feelings due to a successful Convention. 
Acts as an anchor for the entire trestle, but each part can | to pass through it. The Reading Railroad has de- 
move in either direction from this in case of expansion or i i 
wero, Tp show theca with which thew cranes |Evotas'goventagn crosoings, Tho Philadelphia| THE JUNGFRAU RAILWAY, 
largest ever built in this coun: ighi 800 Ib Common Council appropriated 6,000,000 dols. for} THE programme of the summer meeting of the 
carried the entire length o the waye’ and placed in'post | this purpose, and ite said tho work will fall within Institution of Hlectrical Engineers, which is now 
: , the estimate. It cost , ols. to reconstruct | being held in Switzerland, comprises visits an 
a party after leaving Cramp’s went to the new |the sewers in the vicinity. The work consists of | excursions to the most important Swiss engineer- 
» and it was stated our train was the first | 959 ft. of elevated track and 6330 {t. of open sub-| ing works, and to the prineipal electrical installa- 
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tions in the country ; of the latter, the Jungfrau 
Railway will probably be the most popular. 

The view from the top of the Jungfrau, the 
most famous peak of the Bernese Oberland, 4166 
metres, almost exactly 14,000 ft., above sea level, 
is considered unique. The ascent is no longer 
regarded as a great mountaineering feat. But it 
is tedious and, indeed, impracticable for non- 
climbing visitors. Hence the desire to build a 
railway up the Jungfrau which, with its fellows, 
the Monch and the Eiger, and its beautiful 
satellites, the Silberhorn and the Schneehorn, 
close to the ridge of the Jungfrau, offers a 
most magnificent spectacle. The Scheidegg Rack 
Railway allows us to admire this grand pano- 
rama. The Jungfrau Railway takes us right up to 
the Kiger Glacier, penetrates by tunnels into the 
Kiger, and is to proceed round the back of the 
Eiger to the Monch and the Jungfraujoch, and, 
finally, into the Junfrau. The last 240 ft. up to 
the top of the Jungfrau are to be accomplished 
with the aid of an elevator. That is, in a few words, 
the project of Guyer-Zeller, whose sudden death this 
April caused general regret. With certain modi- 
fications, possibly, it is hoped that the project will 
be carried out, not within the period of six years 
first specified, however. The delay, after all, is 
not of paramount importance. 

People go as far up as they can. At present, 
for instance, they proceed as far as the Rothstock, 
one of the attendants of the Kiger, rising to over 
9000 {t. The train stops at the actual end of the 
tunnel ; the visitors pass through a short trans- 
verse gallery, and enjoy the view back to the 
Scheidegg and over to the Grindelwald. There is 
no real station at the Rothstock. 

Guyer-Zeller’s scheme was by no means the 
first. But it was the first which received earnest 
consideration and the sanction of the Federal 
Council. Two radical objections were raised 
against any such scheme. First, objections of 
an zsthetic nature. We are by no means inclined 
to brush such considerations aside; they have 
their serious aspect, especially in a country, one of 
whose sources of wealth is its beauty. Anyone, 
however, who has seen the actual state of affairs 
will admit that the railway forns an insignifi- 
cant line—not pretty, we admit—in a vast picture. 
Roads proceed from the Scheidegg in all directions. 
The electric railway has not spoiled anything, and 
it will not, for future advance will entirely be by 
tunnels and galleries, which will be invisible to the 
outside world. Secondly, a note of warning has 
been sounded with regard to the mountain sick- 
ness ; but it is not intended to rush the people u 
to the top with reckless speed, and there wil 
be time enough to acclimatise oneself in the 100 
minutes or two hours which the journey will pro- 
bably occupy. Against these objections it may 
be pointed out that the line will enable people 
to be in the midst of the grand mountains, who, 
owing to weakness or nervousness, could never 
dream of realising such desires otherwise. The 
open track passes along gently rising gradients. 
There are no dizzy precipices, no unnerving via- 
ducts, and no bridges. 

The Bill, as passed by the Federal Council, 
contains some rather hard clauses. The line was 
to be completed within six years, reckoned from 
1896 ; the completion may take ten years. The 
village of Lauterbrunnen is to have the equivalent 
of 50 horse-power in light fiom the power station 
of the Jungfrau Railway, situated a little below 
Lauterbrunnen on the White Liitschine. That is 
done. An observatory is to be built on the top of 
the Jungfrau, on which the Jungfrau Railway 
Company is to expend a minimum of 4000I.; and 
the company is further to contribute 2401. annually 
towards the research fund of this Institute. As 
regards these points, nobody seems to trouble 
much at present, since the completion is not a 
question of a year or two. 

Before beginning a description of the line so far 
as it is built, we wish to acknowledge the courtesy 
of Mr. Gobat, chief engineer and also manager of 
the line, and of Mr. msché ; they have their 
offices at the Eiger Glacier stations. Further, we 
have to thank Mr. Bonnot, who has charge of 
the central power station at Lauterbrunnen. The 


line has a length of 2700 metres, nearly 1} miles, 
and attains an altitude of 2530 metres (8350 ft.), 
being 466 metres above the level of the Scheidegg. 
The gradients are as steep as 25 per cent., and this 
maximum will be almost the rule in future exten- 
Up to the first station, which is quite close 


tions. 





to the Eiger Glacier, that is, within a few minutes’ 
walk from it, the track rests on open formation. 
Then begins the tunnelling. The Rothstock station 
may be a temporary substitute for the Grindel- 
waldblick station of the original scheme. Five 
more stations are planned, including the terminus 
on the summit. In laying out the line, attention 
had to be paid to avalanche tracks. On the 
Jungfraujoch, ice has been met with at an ‘incon- 
veniently low level, so that there will be an incline 
on this section. The total length of the line will be 
7.7 miles. Fourteen trains run at present daily ; 
frequently the two locomotives follow one another at 
short intervals. The current comes from the central 
station at Lauterbrunnen, which now gives 1000 
horse-power. The addition of two Escher-Wyss 
turbines, now being erected, will place 2600 
horse-power at the disposal of the Railway 
Company. The water is that of the White Liit- 
schine. The intake is close to the famous but 
somewhat too misty Staubbach Fall. The hy- 
draulic main has a diameter of almost 6 ft., and 
is built up of plates from 5 to 6 millimetres 
in thickness. The first, almost horizontal, sec- 
tion is buried. At the point where the slope 
begins an iron shaft has been erected, which 
serves as an airchamber. Lower down, the conduit 
lies bare on the bank of the Liitschine. It has a 
total length of nearly a mile, and crosses the river 
on a short iron bridge with parabolic beams. Ex- 
pansion joints have been inserted ; the daily varia- 
tion amounts, during the summer months, to 0.4 in. 
The river has plenty of water during the summer 
season when it is needed. The water arrives at 
the power house with a head of 41 metres, of which 
35.5 metres, about 116 ft., may be considered as 
available. The two parts of the conduit were 
built, the one by Rieter and Co., of Winterthur, 
the other by Escher, Wyss, and Co., of Zurich. 
Mr. Guyer-Zeller liked to interest different firms 
in his enterprise, as we shall see later on. The 
policy has its advantages and drawbacks. The 
mains of the two Rieter turbines contain 
throttle valves. These horizontal twin turbines 
belong to the Girard type, and resemble a hori- 
zontal cylinder with flanged ends ; the wheels are 
on the ends, the water entering into the central 
part. The regulation is common to both wheels, 
and is effected by means of two circular discs, 
which move in unison in such a manner that 
when one bucket of the upper half of one wheel is 
shut, the corresponding bucket in the lower half 
of the other turbine is likewise closed. The 
mechanism is actuated by a bevel pinion, controlled 
by a ball governor and a centrifugal device, placed 
in a horizontal plane, which shifts the belt of the 
regulating three-part pulley to the right or left 
over to the regulating rings. In the normal posi- 
tion the belt lies on the central ring of the pulley 
when the pinion remainsat rest. We hope to have 
more to say about the various turbines. 

The turbine and dynamo shaft are coupled by 
means of .a number of Raffard rings which have 
a thickness of almost # in. In this way gene- 
rator and turbine are insulated from one another. 
Then comes a heavy flywheel, which may weigh 
6 tons. The two generators are of the Oerlikon 
inductor type and have a cast-steel centre nearly 
6 ft. in diameter with a clearance of only 1.5 
millimetre. Each generator yields currents of 
500 amperes and 7000 volts, with 38 periods at 380 
revolutions. There is only one magnetising coil 
for each dynamo, which lies between the halves 
of the armature coils. The excitation is by means 
of two small four-pole continuous-current machines, 
whose poles are fixed to the inside of a strong ring 
frame ; the currents are of 54 volts and 52 amperes. 
These exciters are driven by special small Rieter 
turbines, regulated by means of a ball governor 
and a valve, inserted in a branch pressure main 
the water from which passes through a cylindrical 
filter. The two new dynamos of the Oerlikon 
Company are for the same speed, but of higher 
power, 800 against 500 horse-power. 

The switchboard shows Oerlikon and Brown 
apparatus ; for instance, the straight bar handles 
of the latter, replacing the handwheels of the 
former. As light and power have to be supplied, 
we have bus bars for the triphase and for mono- 
phase currents. Two cables from each machine 
lead to the monophase bars, and are connected 
respectively to the one terminal and to the neutral 

int of the star grouping. According to Mr. 

onnot, the case is somewhat different. The 
generators are really four-phase machines, one 








phase not being used. Lightning has several times 
visited the station without even blowing any fuses. 
A little damage was done, however, in the follow- 
ing case: Lightning must have struck the pres- 
sure conduit somewhere, and, passing along it, 
got into the turbine. It pierced one of the Raffard 
rings, and escaped through the asbestos insu- 
lation of the generator without doing further 
harm. We must not forget, in reading so much 
about lightning conductors in such installations, 
that even moderate-size houses in Switzerland 
often bear two or three lightning rods. 

The high-tension line to the Scheidegg has a 
length of 4.5 miles. It consists of three copper 
wires, 7.5 millimetres (0.3 in.) in diameter. The 
wooden posts are impregnated with copper sul- 
phate ; every third or fifth pole, as the case may 
be, bears a small lightning rod, not a foot in 
height, and a lightning conductor. They will 
hardly do much good, but it is the custom of the 
country. The difference in level between the line 
terminals is 4000 ft. The high-tension wires are 
taken to the transformer station of the Oerlikon 
Company, which is situated in the basement of the 
car shed. Primary and secondary mains and 
vertical transformers are in rather nervous proxi- 
mity, one does not see quite why, for space is 
not so scarce in the basement, as yet, anyhow. 
The transformation is from 7000 volts down to 
350 volts. The lightning arresters of the primary 
wires, and three pairs of Siemens wires, are placed 
in this transformer room, which is always suffi- 
ciently warm to keep out hoar frost and snow. 
The secondary line arresters are, we think, of the 
Wurts type. Opposite a zinc comb are placed 
half-a-dozen sharp-pointed zine pencils. Both 
these arresters have repeatedly done their duty, 
as can easily be noticed. In the transformer 
station at the Eiger Glacier, which M. Gobel had 
built to his own design, the primary and secondary 

arts are quite separate, and there is ample room. 

he lightning arresters are placed in a special com- 
partment. The project calls for twelve transformer 
stations. Their distances apart depend upon the 
steepness of the gradients. For the maximum 
gradient of 25 per cent., the distance must not 
exceed 1 kilometre (0.6 mile). The maximum 
capacity of a transformer is 200 kilowatts. They 
are built by the Oerlikon Company ; primary and 
secondary coils are separated from one another by 
a cylinder of one insulating material. 

In order to have the first portion of the line, 
reckoning from the shed, free for experiments with 
trolley switches, Mr. Lomsché has arranged for 
feeder connection to points near the shed. The 
trolley switch problem, we may anticipate, is un- 
solved as yet. At the points, two trolley wires 
are brought near one another. When a car has 
reached the crossing, it is stopped, and the trolley 
pole pulled over. So far this primitive makeshift 
has answered. The double trolley line (two 
phases, return through the rails) is suspended in 
the usual way from wires strung between pairs of 
wooden posts.- At present the posts are rather 
close to one another. But when the ground has 
sufficiently settled, and the switch problem is 
solved, the wooden poles are to be replaced by iron 
masts. 

Two cars are in service, both built by the Loco- 
motive Works of Winterthur, and fitted elec- 
trically by Messrs. Brown, Boveri, and Co. 
They weigh 13 tons each, as much as one of the small 
rack locomotives with fuel for two journeys and 
water. Fortunately they do not make any smoke. 
It may appear a little fastidious, but the clouds of 
yellow oul Mask smoke, sent up by locomotives in 
railway stations, valleys, &c., are certainly irritat- 
The first electric car was fitted with 


ing. 
two motors, each of 125 horse-power; the 
second has two motors of 150 horse-power. They 


run at 760 revolutions, and drive the shaft by 
means of an enclosed double reduction gearing 
with aluminium-bronze pinion, The question of 
brakes is naturally very important. Ample provi- 
sion seems to have been made, although the shoes 
which gripped the rack were soon abandoned as 
superfluous. There is a hand brake, which acts 
directly upon the motor shaft. It can be actuated 
by the conductor, who stands in the front car of 
the train, by means of a cord and a current inter- 
rupter, which breaks the circuit of the solenoid. 
The solenoid balances the pull of the spiral spring, 
which would tighten the steel band. Any inter- 
ruption of the motor current would thus put this 
break in action. It will further come into play at 
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excessive speed, by the intermediary of a centri- 
fugal device of the usual kind. Each gear pinion 
is fitted with a pair of grooved brakeshoes, made of 
bronze, like the pinion. These handbrakes have a 
very powerful effect, as there are eight such brake- 
shoes, each with three grooves. The motors can 
serve as brakes by reversing the current. There 
remains another manner of electric braking—short- 
circuiting the armature so that the descending car 
generates currents and feeds the line. The motors 
would assume a constant speed, running in synchro- 
nism with the generators of the power station. 
One point is to be considered here, however, and 
it has led to a good deal of experimenting. It 
might happen that two trains descend whilst the 
other trains are stopping at some station. In that 
case the motor-generators overpower the generators 
at the power station, the turbines would begin to 
race, and the motor cars follow suit. When in- 
vestigating this problem. Mr. Lomsché inserted 
liquid resistance. The liquid, water, came to boil- 
ing while a motor car rushed down an incline. He 
decided, therefore, to place a nickel-iron resistance 
equivalent to 150 horse-power in the power station. 
In the third locomotive of the Oerlikon Company, 
which is not quite finished yet, we learn from Mr. 
Lomsché that an iron resistance capable of absorbing 
150 horse-power is to be carried as part of thelocomo- 
tive outfit, and an electric blower has been provided 
to cool that resistance. These locomotives are said to 
weigh 17 tons. The idea of absorbing the power in 
this way on the car, since it cannot be utilised, is 
bold. But there is very little room in the locomo- 
tive as it is, and as these motor cars are quite closed 
to avoid dangerous cold draughts, the temperature 
might become very uncomfortable. In the Brown- 
Boveri motor cars the driver and his assistant have 
certainly more room to move, although there also 
the starting resistance contained in a perforated 
drum suspended from the ceiling, is a prominent 
feature. There is also a small water tank, in case 
of bearings running hot. The levers are in con- 
venient position. One or two conductors complete 
the equipment of the motor cars. The trailer 
cars of a train seat 80 people. Each motor car is 
fitted with twice two trolleys for the two wires. 
The trolleys, their steel poles, and their bases come 
from Boston, as well as the rail bonds with driven- 
in cylindrical bolts. 

The tunnels are nearly 14 ft. high and 12 f6. wide ; 
the gauge is1 metre. There will be a good many 
wires in the tunnels as they advance : Double trolley 
line, three feeder lines, telephone wires of steel, as is 
usual in Switzerland, and lamp wires. Lamps are 
placed at intervals at the height of the window, so 
that in cases of accidents, the tunnel would not 
be left in utter darkness. These tunnel electric 
lamps alternate with oil lamps. So far all 
tunnel work has been done in a firm lime- 
stone, which is, unfortunately, too much split 
in thin strata, so that the dynamite does not 
take much effect. The limestone contains a good 
deal of calespar. Mr. Gobat does not expect to 
meet with any gneiss and schists before he comes 
near the summits. The tunnel is attacked at various 
levels at the same time in steps. First an open- 
ing is made near the future vault; then a second 
drill is set to work lower down. The spoil of the 
first tool falls on a board, then on another board, 
and, finally, into a truck of 1 metre capacity, which 
is moved by means of wire ropes and pulleys. 
This work needs a small electric installation, which 
is placed In a transverse gallery, used also for 
discharging the spoil and for ventilation. The 
explosive agent is gelatinous dynamite. This 
must be handled with great care, as the tempera- 
ture has been down to —27 deg. Cent. (-- 17 deg. 
Fahr.) last winter at the tunnel mouth, whilst 
above 40 deg. were read off near the head. One 
unfortunate accident has occurred in thawing the 
dynamite ; but there have been no fatal repeti- 
tions. Other blasting agents did not answer so 
well. As it is, the tunnel has to be cleared of foul 
gases after each blasting by means of a blower, 
driven by a 9 horse-power triphase motor ; electric 
ignition proved too troublesome. 

Two kinds of boring machines were employed. 
The Oerlikon machine has a revolving bit with 
ae water channel and automatic advance. 

his advance caused trouble in the unevenly hard 
yee The other kind is represented by the 
ob nares 9 ouston percussion drills which were 
of mace through the Union Electricity Company, 
eeite Ge _ As is well known, they are double sole- 

quiring to be fed with pulsating currents. 








Although it was necessary to drive a four-pole con- 
tinuous-current generator by a polyphase motor, 
provided with a commutator which sends the cur- 
rents alternately into either of the solenoids, much 
better progress was made with these machines 
which work at a very high speed, so that the 
Oerlikon machines have been abandoned. The 
Thomson- Houston drills can be carried by a man ; 
they are advanced by turning a crank and need no 
water ; they heat, but they allow of about four 
hours’ continuous working. 

When the tourist season closes, which will now 
be in a few weeks, operations will be recommenced 
with the full complement of 80 or 90 men. They 
are all Italians, who have to be housed and provided 
for, of course. The houses are built of brick and 
mortar and lined with felt and wood inside, That 
keeps them fairly warm. The water is melted 
glacier ice. We should venture to suggest that this 
water could be rendered more salutory by aeration 
and the addition of small quantities of salts. So 
far, the mal de montagne has not been complained 
about. But that will come, and will be one of 
the great difficulties to contend against. We re- 
member, however, that an observatory has been 
built on top of Mont Blanc, and that Professor 
Jansen, whois lame, had himself carried and towed 
up to the summit. There is enough scope for the 
ingenuity of the designers and those who carry 
their ideas out ; to a certain degree designer and 
executor are the same person. But perseverance, 
thoughtfulness, and care, and cool deliberation are 
perhaps the chief requisites. The engineers in 
charge are mountaineers, as may be expected. We 
conclude with hearty wishes for the success of the 
Jungfrau Railway. 








GREAT CENTRAL RAILWAY. 
(Continued from page 704, vol. lavii.) 

WE now turn to what may be termed the cross- 
country section of the line—from Quainton-road 
northwards. As has already been explained, this 
was divided into six contracts. Sir Douglas and Mr. 
Francis Fox are the engineers for the 39 miles of 
the line from the point where it leaves the Metro- 
politan system at the station named to a short 
distance beyond Rugby Station, while for the re- 
maining 52 miles to Annesley, where the new line 
connects with the original system of the old 
Manchester, Sheffield, and Lincolnshire Company, 
now the Great Central, the engineer is Mr. 
Edward Parry, of Nottingham. 

Before entering into the details of any of the six 
sections, reference may be made to some of those 
general features which are more or less charac- 
teristic of the whole route, and represent what may 
be called the standards of the Great Central Rail- 
way, whose engineer is Mr. C. A. Rowlandson, 
M. Inst. C.E. In the first place, it was determined 
that bridges should be, where possible, of brick- 
work, faced with Staffordshire brindle _ brick. 
Suitable clay was found at frequent sites on the 
route, but the first cost was not such a primary 
factor in the decision as the upkeep or mainten- 
ance. The steelwork has been very cheap, for 
the contracts were entered into before the cur- 
rent ‘‘boom” in the trade set in. It is difficult 
to form a fair basis of comparison between a brick 
structure and one of steel, for span, height, and 
the length due to the width of cutting vary so 
much ; but it may be taken generally that where 
conditions were similar the difference in the first 
cost was slightly in favour of the metal-work. 
Periodical painting and inspection, however, nulli- 
fies this, and thus only where the conditions made 
the steel structure indispensable were girders used. 
Headway, however, was the principal determin- 
ing factor. Asarule, if it were possible to allow 
15 ft. 3 in. between rail level and the soffit of the 
arch, without making the approaches too long 
or too steep for country trafic, a brick structure 
was preferred, so that in all deep cuttings there are 
brick structures. Where the headway was limited 
—14 ft. 6 in. isthe minimum—a steel structure had 
to be adopted. The main span is 26 ft. 3 in. for 
two lines. The maximum arched span is 565 ft. 6 in. 
on the square, and in the great majority of cases 
the side arches, which were preferred, of course, 
to box wings, provide accommodation for quad- 
rupling the lines. 

he arched structures are of segmental or ellip- 
tical form, the former being preferred where a head- 
way of 16 ft. 6 in. was admissible, which gave 
10 ft. between rail level and springing of arch and 





6 ft. 6 in. rise of arch, and the other where the 
headway was limited to 15 ft. 3 in., which gave 
8 ft. 9 in. from rail level to springing and the 
same rise of arch. The abutments are 5 ft. 74 in. 
thick where there is only one arch, the wing walls 
tapering from 6 ft. against the abutment to 
2 ft. 74 in. at the newel, base widths, while the 
thickness of the arch in the centre is 1 ft. 10} in., 
showing 18 in. at the face. In one or two isolated 
cases, as, for instance, in the town of Rugby, this had 
to be increased to accommodate water mains, &c. 
The spandrils are filled in with ashes, &c., and 
over the top there is laid asphalte on Cliffe’s system, 
which consists of alternate layers of sacking and 
asphalte to prevent the latter from cracking, the 
total thickness being 1} in. ‘‘ Occupation” roads 
were inade up with 6 in. of hand-pitched stone 
with a top dressing of 6 in. of small broken stone 
and gravel ; but public roads have a 9-in. bottom 
of hand-pitched stone covered with 6 in. of 
macadam granite broken to pass a 2-in. ring and 
consolidated by steam roller. 

As a type we illustrate on page 293, Figs. 
322 to 326, the arched bridge at 142 miles 
36.40 chains, where, as in most cases, provision 
has been made for doubling the lines, making 
four in all. This, as already stated, led to the 
adoption of a span of 55 ft. 6 in. The arch is 
of circular form, and has a rise of 16 ft., or 
1 in 3.48. It is formed of five rings of brickwork, 
only four showing, however, on the face, while the 
piers are 6 ft. thick. These bridges, occurring as 
they do over deep cuttings, have a very fine appear- 
ance. The details reproduced are self-explanatory. 

For headways under 15 ft. 3 in. the type of struc- 
ture adopted, especially in the southern division of 
the line, is, as a rule, of the plate-girder type, 
with jack-arching. The girders in such cases are 
generally 2 ft. deep, placed 4 ft. 64 in. centres, 
the jack-arching between being 9 in. thick, with 
concrete filling on top, the asphalte and metal- 
ling over the roadway being as already described. 
For ordinary public roadways the width is 25 ft., 
and for the more important 30 ft. to 35 ft., the 
last requiring seven girders with two parapet 
girders. 

As to under bridges reference may first be made 
to the cattle creeps, which are of 12-ft. span. These 
are either of brick arching or of Hobson’s flooring. 
The former is adopted when possible, and the steel 
flooring where necessary to give the required head- 
way. In the case of steel structures the abut- 
ments are 4 ft. 3 in. at the base, and are 
stepped at the back to 3 ft. Asarule, there are 
splayed wing walls tapering from 4 ft. 14 in. at 
the base against the abutment to 2 ft. 7 in. at the 
newels, with ashlar strings and caps to the pilasters 
and newels. The parapet plate girders are 5 ft. 
3 in. deep. Hobson’s flooring, 12 in. deep, is 
riveted on T’s at 2 ft. 6 in. centres. The flooring 
for such a case—12 ft. span by 26 ft. 3 in. wide 
—weighs 6 tons, the joists 1 ton, and the parapet 
1} tons, the total being 84 tons. 

As to the other underbridges, some details may be 
given of the principal types, of which illustrations 
are given on pages 293, 296, and 297. One point 
common to practically all the standard bridges on 
the southern division is that each road is carried in 
a separate bay, the one independent of the other, 
two girders being carried along the 6-ft. way, the 
one for supporting the up, and the other for the 
down, road. With this design it will be possible 
to divert traffic entirely on to one of the two lines 
should it happen that either half of the bridge re- 
quires to be repaired or reeonstructed. 


Table Showing the Uniformly Distributed Rolling Load on 
a Single Line of Railway Adopted in Calculating the 
Strength of the Main Girders of all Under Bridges. 
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The bridges were designed to the standard 
loading for under bridges of the Great Central 
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Railway, as given in the preceding Table, while a 
local load of 20 tons on a pair of wheels was pro- 
vided for in designing the floor members. Allow- 
ances varying from 10 to 100 per cent. were also 
made for increase of stress due to impact, the 
higher figure applying to the rail bearers, whilst 
50 per cent. was allowed for in the cross-girders. 

As to the types, illustrated in each case by one 
or two interesting details, we take first (Figs. 327 
and 328) the bridge over the Daventry and Leam- 
ington branch of the London and North-Western 
Railway, as it represents what is probably the 
best and simplest type of under-bridge, and was 
adopted for all spans where the necessary head- 
room was available. The girders, which are of the 
ordinary plate type, are well braced together, and 
are placed directly under the rails, as shown in the 
cross-section, Fig. 328, page 293. This arrange- 
ment has the advantage of leaving a free sleeper road, 
and one which can be inspected and repaired in 
the ordinary manner. The floor consists of 2-in. 
flat steel plates, covered and protected by a layer 
of cloth asphalte 1) in. thick, over which the 
ballast is spread, and the sleeper laid in the 
ordinary manner. The cloth asphalte renders the 
floor watertight, whilst the bridge is built with a 
camber to facilitate drainage. There is a parapet 
girder on either side, supporting a footway for the 
platelayers. The clear distance between parapets 
for a double line is 26 ft. 3 in. 

The details of the bridge at 130 miles 71.75 chains, 
Figs. 329 to 334, annexed, show the type adopted 
for spans up to about 40 ft., where the headway was 
too limited to allow the girders to be placed directly 
under the rails. As will be seen from the cross- 
section, there are two central girders and two out- 
side girders, while a refuge for platelayers is pro- 
vided. The span of this type »f bridge is limited by 
the depth of girder which can be used. The central 
girders must not be more than 6 in. above the rail 
level, otherwise they would foul the construction 
guage. The cross-girders are spaced 7 ft. centre to 
i.¢e., rather less than the distance between centre, 
the driving and trailing wheels of the heaviest engine 
in use, viz., 7 ft. 5in. The rail bearers are spaced 
5 ft. centre to centre, thus forming a continuous 
support directly under the rails. The floor is 
formed of flat plates as in the previous type, whilst 
the webs of the main girder are protected from the 
ballast by rust plates riveted to them, as shown in 
the elevation of the girder. 

Figs. 335 to 342 are details of the bridge under 
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the East and West Junction Railway. This bridge 
represents a variation of the previous type. The 
skew span in this case is 42 ft. 1} in, and the 
girders are widened out so as not to be nearer 
than 2 ft. 3 in. from the edge of the rail; while 
there is no parapet girder, sufficient room being 
left between the rails and outside girder to allow 
of the platelayer taking shelter from passing trains. | 





BripGE UNDER THE East AND West Junction RarLway. 


The span of this type of bridge is limited to about 
60 ft. as a maximum (when the clear space between 
adjacent lines of way requires to be about 8 ft.). 
This is due to the Board of Trade requirements 
that no fixed structure may ‘‘ be nearer to the side 
of the widest carriage in use on the line than 
2 ft. 4 in., at any point between the level of 
2 ft. 6 in. above the rails and the level of the 
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upper parts of the highest carriage door.” 
general arrangement is similar to the previous type. 

In unavoidable cases the type above described 
may be modified by using only one central girder, 
but this is seldom done owing to the difficulty of 
renewals. In some extreme cases the central girder 
1s omitted entirely, the cross girders then spanning 
the whole distance between the outside girders. 
An illustration of a bridge with only one central 
girder is shown in the span of 40 ft. at the southern 
end of the Rugby Viaduct (Figs. 343 to 349). This 
particular bridge is modified in its floor system 
to suit a case where only very limited headroom is 
available, the depth from the rail level to the under 
side of the cross girders being 1 ft. 6 in. As will 
be seen from the cross-section (Fig. 343), the rail 
bearers take the form of troughs in which the sleepers 
are sunk, being cut to suit the distance between 
the cross girders. The central girder in this type 


of bridge is naturally rather heavy. Inthe example 
girder is of the hog-backed variety, 
it is only 40:ft. span, it has five 
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BripcE For SMALL SPANS WHERE THE HEADROOM IS VERY LIMITED. 


plates, 1 ft. 6in. by 4 in., on each flange. The 
details of the connections between the cross girders 
and rail bearers and the main girder are very 
clearly shown, and are very interesting features. 

As an example of a bridge for small spans 
where the headway is very limited indeed, an illus- 
tration of an under bridge at Neasden is given 
(Figs. 350 and 351). In this case, the span being 
only 12 ft., there are no cross girders, and the rail 
bearers are troughs into which the sleeper is laid ; 
the advantage of a through sleeper road is, how- 
ever, lost. The under side of the sleeper is run in 
with asphalte, which, besides protecting the trough 
from water, tends to reduce the vibration and to 
prevent rattling. 

(Zo be continued.) 





Dock AccoMMODATION AT Hutt,—A 10-acre extension 
to the Alexandra Dock at Hull, which will prove a 
valuable adjunct to the dock accommodation of the Hull 
and Barnsley Railway Company, will be formally opened 
by the directors of the company on the 25th inst. ater 





has already been admitted into the extension. On the 
26th inst. the directors will also cut the first sod of the 
Hull and South Yorkshire Extension Railway, which 
pe unite Hull with a number of large South Yorkshire 
collieries. 





CoLLecTIVE Exnipit OF THE FIREPROOFING TRADE 
AT THE Paris INTERNATIONAL Exurpit1on.—There will 
be an important collective exhibit at the forthcoming 
Paris Exhibition, representing the fire - resisting 
materials, system of construction, and appliances of 
Great Britain. The arrangement of this collective ex- 
hibit (the first of its kind) is in the hands of the British 
Fire Prevention Committee, to whom the Royal Com- 
mission has allotted the necessary s gratuitously, 
recognising the national importance of the idea and the 
disinterestedness of the effort being made by the com- 
mittee to show what the country can produce in this 
direction. Mr. Frederick R. Farrow, F.R.1.B.A., 
chairman of the commercial section of the committee, 
has kindly undertaken the direction of this collective 
exhibit, and it has been decided that all applications 
from all British and cclonial firms to be represented in 
this national exhibit must reach the offices of the com- 
mittee by October 7. The committee itself will exhibit a 
me of its testing station, specimens of reports, and 
the like, 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Markct.—Business was active in the 
market last Thursday forenoon, and the tone was strong. 
Some of the buying was reported to be on London 
account, and there was also a lot of ‘‘ bear” covering. 
About 50,000 tons were dealt in, and there were advances 
ranging from 3}d. to 84d. per ton. In the afternoon other 
40,000 tons changed hands, and the tone remained steady. 
Scotch gained another 4d. per ton, but Cleveland and 
hematite iron gave way respectively 2d. and 14d. per ton. 
The settlement prices were: Scotch, 67s. 104d. per 
ton; Cleveland, 653. 74d.; Cumberland and Middles- 
brough hematite iron, respectively, 71s. 3d. and 73s. 
per ton. The market was again active and firm on 
Friday forenoon, when between 30,000 and 40,000 tons 
were dealt in, and there were advances in price ranging 
from 24d. to 6d. per ton. Ocher 40,000 tons were sold in 
the afternoon, and prices were rather easier. At the 
close of the market the settlement prices were: 68s., 
66s., 71s. 1}d., and 733. per ton. The market was 
very strong on Monday forenoon in sympathy with 
the buoyant reports from America, Sellers were 
very scarce, and some of the smaller ‘‘bears” were 
covering. Not more than 15,000 tons changed hands, 
and Scotch iron advanced 1s. 3d. per ton, and Cleveland 
and hematite iron 1s. 8d. each per ton. About 20,000 
tons were dealt in at the afternoon market, and in the 
absence of sustained buying orders prices gave way. 
Scotch relapsed sharply by 94d. per ton, but Cleveland 
only lost 4d. and hematite iron 34d. per ton. The settlement 
prices were: 683, 6d., 67s. 6d., 723. 74d., and 73s. per ton. 
Some 30,000 tons of iron were disposed of on Tuesday 
forenoon. The tone was firm on the report that a large 
quantity of hematite ore had been sold for the United 
States. Scotch rose 1s. 3d. and hematite iron 1s. 7d. per 
ton. The market was easier in the afternoon. Scotch 
fell 54d. and hematite irSn 94d. per ton. Cleveland 
iron had a sharp drop, quotations being marked down 
ls. 7d. per ton for the forenoon, with practically no 
business doing. The sales amounted to 30,000 tons, 
and the settlement prices were: 69s. 3d., 66s, 74d., 
75s, 44d. and 733. per ton. The market was firm 
this forenoon, when about 20,000 tons were dealt 
in at the higher prices, which varied somewhat. 
In the afternoon about 28,000 tons changed hands, 
and the settlement prices were: 69a. 6d., 67s. 3d., 
73s. 74d., and 73s. per ton. The following are the quota- 
tions for No. 1 makers’ iron: Clyde, 80s. per ton ; Gart- 
sherrie and Calder, 803. 6d.; Summerlee and Coltness, 
85s. 6d.—the foregoing shipped at Glasgow ; Glengarnock 
(shipped at Ardrossan), 80s. ; Shotts (shipped at Leith), 
82s. 6d ; Carron (shipped at haem 81s. per ton. 
The number of blast-furnaces in operation in Scotland is 
still 82, as compared with 75 at this time last year. In 
the 82 there are six making basic iron, 37 making ordi- 
nary iron, and 39 producing hematite iron. A year ago 
there were two more making hematite iron. 


Tron Ore for America.—The hematite iron ore pur- 
chased for shipment to the United States amounts to 
2000 tons, and there are inquiries for more in the market. 
The make of hematite iron is of a superior brand, and is 
not the ordinary quality used in this country. It is 
reported that some makers of pig iron are rather 
anxious sellers over the remainder of the year, with 
the probability of production being increased on the 
Cumberland coast. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 298,308 
tons yesterday afternoon, against 297,422 tons yesterday 
week, thus showing areduction for the past week amount- 
ing to 886 tons. Last week’s shipments of pig iron from 
Scotch ports amounted to 4834 tons, against 4385 tons. 
They included 400 tons for Canada, 100 tons for South 
America, 275 tons for India, 592 tons for Australia, 190 
tons for France, 120 tons for Italy, 333 tons for Russia, 
580 tons for Holland, 147 tons to China and Japan, smaller 
quantities for other countries, and 1712 tons coastwise. ~ 


Iron Ore from Ontario.—A small shipment of iron ore 
from Ontario has been imported into Glasgow as an 
experiment. 


Finished Iron and Steel.—The trade in finished iron 
and steel continues to be very active, especially for the 
latter, good orders having been placed for shipbuilding 
steel. It is understood tnat the Scotch steelmakers are 
in receipt of inquiries from the Admiralty for 8000 tons 
of steel plates to be used in the construction of two 
——, yet no more than one Scotch steelmaking 
firm could now give for pressing orders more prompt 
delivery than for two months. 1 steelmakers are 
still quoting less 5 per cent. discount for plates; but for 
iron bars, sheets, &c., makers adhere to net prices. 
Merchants quote Scotch hematite iron at 78s. per ton 
delivered at the steel works. 


Glasgow Copper Market.—Copper remained idle and 
unchanged in price last Thursday forenoon, and there 
was no alteration in theafternoon. On Friday forenoon 
copper was raised 53. per ton, but no business was done. 
In the afternoon the price made other 5s. per ton. The 
metal was quotably 23. 6d. per ton higher on Monday 
forenoon, but no business transpired. The market was 
idle in the afternoon, without further change. No 
further change took place yesterday, at either meeting of 
the market. No change was made or business done to day. 


Clyde Shipbuilding Trade: Launches during August. 
—Dauring the month of August the Clyde shipbuilders 
launched 21 vessels, of an gate tonnage of about 


37,000 tons, as compared with about 29,000 tons for the 
corresponding month of last year, which was a very 
the large output, the con- 
y any means satisfactory, 


brisk one. Notwithstandin 
dition of the trade is not 





although for the moment the orders in hand are more 
numerous. The high price of materials and the cost 


of labour make the quotations for completed vessels | Local 


ndingly high, and shipowners who are not 
actually compelled to augment their fleets immediately 
are hanging back in hopes of a fall in prices. The fol- 
lowing are the principal vessels that have been launched 
in the course of last the month: The Kildonan Castle, 
10,000 tons, built for the Currie ‘‘ Castle” Line of 
mail packet steamers, by the Fairfield Company ; 
the Paparoa, 6000 tons tons, built by Messrs. Denny 
and Brothers, Dumbarton, for the New Zealand 
Shipping Company; the Hillbrook, 4500 tons, built 
by essrs. Kussell, and Co., Port oa. for 
Messrs. Evans and Co., Liverpool; the Tanagna, 
4000 tons, built for Messrs. Thomson, St. John, N.B., 
by Messrs. Russell and Co., of the ‘‘ Port ;” the Atbara, 
3800 tons, built by Messrs. Rodger, and Co., Port Glasgow, 
for Messrs. Maclay and Mcintyre, Glasgow; the Clan 
Macfadyen, built for the Clan Line of Glasgow by 
Messrs. Blackwood and Gordon, Port Glasgow. The 
other vessels ranged from 1500 tons downwards to a 
vessel of 193 tons, the brisk built by Messrs. Lobnitz 
and Co., Renfrew, for foreign owners. 


Work on Hand at Clyde Shipbuilding Yards.—The 
work on hand and under contract at the Clyde shipyards 
may be estimated at 457,000 tons, compared with 472,000 
tons a year ago; with 355,000 tons on August 31, in 1897; 
221,000 tons at the same date of 1896; 262,000 tons in 
1895 ; 235,000 tons in 1894 ; 235,000 tons in 1893 ; 205,000 
tons in 1892 ; 168,000 tons in 1891; 220,000 tons in 1890 ; 
and 190,000 tons in 1891. 


New Shipbuilding Contracts,—It is satisfactory to note 
that the Russian naval authorities have come back to the 
Clyde with an order for the Volunteer Fleet. For some 
time back the orders for additions to the fleet have gone 
to the Continent, but Messrs. Denny and Brothers, Dum- 
barton, have been entrusted with a twin-screw steamer, 
tos 20 knots, and to be fitted with Belleville boilers. 
—Messra. Ramage and Ferguson, Leith, have just 
contracted to build a new steel steam yacht of 100 
tons yacht measurement from the designs of Messrs. 
Cox and King, London, for Mr. Thomas Aveling, 
of Rochester. — The same firm have also contracted 
to build a new twin-screw yacht of about 800 tons 
measurement from the designs of Messrs. Cox and King, 
for Mr. Harry M‘Calmont, M.P.—Messrs. Lobnitz and 
Co., Renfrew, have received an order for a screw steamer 
of something over 1000 tons for foreign owners. 


A Slip for Loch Katrine——The offer of Messrs. 
Andrew Campbell and Co., Springfield Quay, to construct 
the slip that is to be erected at Coalbarns, Loch Katrine, 
has been accepted by the Water Committee of the Cor- 

oration. The new steamer, which Messrs. Denny are 

uilding to order, will be put together, and when neces- 
sary will be drawn up for repairs on thisslip. It will 
cost about 1500/., and is being erected as a result of an 
arrangement between the Corporation and the owners of 
the land around the loch. 


corres 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Successful Trial of an Armour-Plate.—On the 1st inst. 
a trial took place at Whale Island of an 8}-in. special 
nickel-steel Harveyed plate, 8 ft. square, made for the 
Japanese Government. It was a plate selected out of the 
belt armour of the Shikishima, a battleship now being 
built by the Thames Iron Works and Shipbuilding Com- 
pany, Limited. The plate was to withstand two 
rounds from a 9.2-in. gun firing 380 lb. Holtzer 
armour-piercing shell, each giving a velocity of 1700 
foot-seconds; and providing there was no penetration 
or cracks, the armour was to be accepted on this 
test. The Japanese officers were then to have the right 
to increase the velocity to 1800 foot-seconds for a third 
shot. The tests were most successfully carried out by 
the Admiralty at the request of Messrs. Vickers, Sons, 
and Maxim, Limited, the makers of the plate. The 
first round showed a penetration of only 3 in., and the 
second round was practically the same, there being no 
cracks on the plate. It having completely fulfilled the 
conditions, the plate was accepte 
factory. The third round was then fired with the in- 
creasing velocity of 1800 foot-seconds, when the penetra- 
tion was only 3 in., and still there were no cracks on 
the plate. 


John Brown and Co., Limited.—The announcement is 
made that the rege ye by John Brown and Co., Atlas 
Works, Sheffield, of the Clydebank Shipbuilding and 
Engineering Works, Glasgow, has been completed, and 
the latter will henceforth be known as John Brown and 
Co. It is also atated that the company is about to build 
an Atlantic steamer for the Cunard Line, which will be 
15 ft. longer than the Oceanic. Since 1882, when the 
Aurania was built at Clydebank, that shipbuilding yard 
has constructed no first-class ocean steamer for the 
Cunard Line, nor has it built any swift ocean steamer de- 
signed to take a place in the front rank since the City 
of Paris was launched in 1888. 


Trade with Denmark.—It is stated that in consequence 
of the increasing business relations of Sheffield and Leeds 
with Denmark, the Danish Government has decided to 
appoint a Royal Danish Vice-Consul in both cities. 


Iron and Steel Trades.—There is no relief from the 
pressure under which the manufacturers of iron have 
been working for some time, and the obtaining of ade- 
quate supplies of material is still attended with diffi- 
culty. In the armour-plate departments the utmost ac- 
tivity prevails, and much of the machinery is kept 
runnirg continuously. In the forging shops men are 





as entirely satis- | 915 6q 





fully employed, and inquiries are now being made for 
supplying shafting, and so forth, for the new battleships, 
firms that manufacture armour-piercing shot and 
shell, as well as common projectiles, are fairly well off 
for work. With regard to the lighter trades, travellers 
are now going out, and there are indications of good 
business during the autumn. The tool trades all round 
are doing very well, and men are well employed. Boiler- 
makers are very busy. 


The Coal and Coke Trades.—Work has been seriously 
interfered with this week at the collieries, and more 
especially at those within easy distance of Doncaster. 
So many men have gone to the races. The coal trade, on 
the whole, isin a healthy condition. A very heavy ton. 

is being sent to Hull, Grimsby, Goole, and ordinary 
neighbouring ports, and the demand for hard coal for 
manufacturing purposes keeps at a high level. The prin- 
cipal railway companies are taking full supplies under 
their contracts, as a g deal of stocking is going on at 
some of their depédts. The house coal trade is not moving 
as expected, although there is a brisk inquiry for best 
— qualities. All classes of coke are in full de- 
mand. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on ’Change, but the market was very 
unsettled, and only a limited amount of business was 
transacted. Quotations fluctuated a good deal, and the 
cause was chiefly attributed to speculation in warrants. 
The unsettled state of affairs in the Transvaal had a 
detrimental influence upon the market. Early in the 
day business was done at 66s. 6d. for prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, but 
later on up to 68s. 6d. was quoted for the ruling quality, 
a figure, however, that buyers were not prepared 
to pay. Towards the close of the market there was 
a drop, and 67s. became the general quotation for 
No. 3. The lower qualities were fairly steady. Foun- 
dry 4 was about 663., and grey jforge, 64s. 6d. Mid- 
dlesbrough warrants, after advancing to 68s. 3d., fell 
away again, and closed quiet at 67s. 6d. cash buyers. 
East coast hematite pig iron was reported scarce, and 
the demand was good. For early delivery of Nos. 1, 
2, and 3 the price was 753., and few sellers would enter- 
tain offers at anything below that figure. It was pre- 
dicted that if the present demand for hematite continued, 
stocks would be exhausted by the end of the year. Messrs. 
Connal and Co., the warrant storekeepers, only sold 
16,000 tons of hematite pig iron. There was no quota- 
tion for Middlesbrough hematite warrants. Spanish 
ore was steady, but there was not a great deal doing 
in it, though deliveries on old contracts are pretty 
heavy. Rubio was 17s. 6d. ex-ship Tees. To-day there 
was not much alteration in the market, but prices were 
stronger than at yesterday’s close. No. 3 Cleveland pig 
was 67s. to 67s. 3d. for prompt f.o.b. delivery. Middles- 
brough warrants moved up to 66s. 10d., and afterwards 
to 67s, 2d., which was the closing cash price of buyers. 
There were no other changes in quotations. 


Manufactured Iron and Steel.—There is continued great 
activity in the manufactured iron and steel trades. 
Prices for several descriptions have been advanced and 
producers have more orders offered to them than they can 
jo with. Common iron bars have been advanced to 
7l. 15s. ; best bars to 8/. 5s. ; packing iron to 6/. 12s. 6d.; 
and iron ship-plates are 7/. 10s. ; iron ship-angles, 7/. 5s.; 
steel ship-plates, 7/. 123. 6d.; and steel ship-angles, 
7/. 53.—all less the customary 24 per cent. discount for 
cash. Heavy sections of steel rails have mn advanced 
to 62. 15s. ; steel railway sleepers to 7/. 103.; and cast-iron 
chairs to 47. 103.—all net at works. 


Coal and Coke.—Bunker coal is steady and in good 
request at about 10s. 3d. f.o.b. Gas coal keeps strong, 
and it is none too plentiful. Something like 10s. is the 
f.o.b. price. There is no alteration in the manufacturing 
coal trade. Household coal is very dull at the Londsdale 
collieries. Coke steady at about 25s. f.o.b., and the price 
for average blast-furnace qualities delivered here keeps at 








NOTES FROM THE SOUTH-WEST. 

Port Talbot.—The new Port Talbot graving dock was 
opened on Tuesday morning by Mrs. Mordey, of Cardiff. 
The site of the dock covers about 6 acres, and the graving 
dock is 435 ft. long, 110 ft. in breadth, and 60 ft. entrance. 
The engineers were Messrs. P. W. and C. S. Meik, 
London, and the contractors Messrs. Topham, Jones, and 
Railton, also of London. The graving dock is the first 
and only dry dock in the port, and is situated within the 
floating dock, so that vessels may docked and un- 
docked irrespective of tides. It is capable of allowing 
two large vessels side by side into the dock at the same 
time, _ land has been taken so that it may be lengthened 
to 800 ft. 


Portishead.—The forty-seventh half-yearly ng OY | of 
the Portishead District Water Company was held on 
Thursday at Bristol, Mr. H. ©. A. Day presiding. The 
directors reported an increase in the water rates, as com- 
pared with the corresponding half-year, of 177/. 19s. 2d. 
The directors are disappointed that they are unable to 
report the completion of the well and the erection of the 
pumping station at Portbury, but owing to unforeseen 
difficulties the works have been delayed. The directors, 
however, have every reason to hope that they will be 
completed by the end of the current year. 


Pembroke Dock.—The War Office authorities have noti- 
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Pembroke Town Council that steps will be taken 
peter with the erection of new infantry barracks at 
Pembroke Dock at an estimated cost of 88,000/., as soon 
as the Council is in a position to supply the contractors 
with water. 

Avonmouth.—The Avonmouth line is to be doubled be- 
tween the docks and Sneyd Park Junction. The works 
will, of course, be carried out by the Midland and Great 
Western Railway Companies, which are joint owners of 
the line. 

Dowlais.—The Dowlais Company was compelled last 
week to make a stoppage owing to an inadequate supply 
of water. No. 6 blast-furnace (old works) is now under. 
going repairs; the furnace is to be equipped with new 
boilers by an American firm. The boilers, which are 
vertical, are 33 ft. in height, and the contract will take 
several months to complete. 

‘angotsfield.—The Midland Railway Company has 
ama a acres of land near Mangotsfield for a 
sorting dépdt. Twelve miles of sidings are to be laid 
down, an engine shed is to ke built, and houses for 
workmen are to be erected. ‘As trucks are filled with 
goods at Bristol, Avonmouth, and Bath, they will be 
taken to the new dépdt and sorted ; and trains will be 
marshalled and despatched. 


Dockyard Administration.—Although the superintend- 
ing engineer and chief engineer are the heads of two 
distinct dockyard departments, the Lords of the Admi- 
ralty have disscted that in future plans and contract 
drawings for all boilers for the works department are to 
be concurred in by the chief engineer of the yard ; and, 
further, that the chief engineer of the yard is to satisfy 
himself as to the qualifications and competency of all 
men employed in charge of boilers belonging to the works 
department. These new regulations, however, are not 
intended to apply to the boilers, machinery, and plant 
belonging to contractors employed under the Director of 
Works. 


Cardiff.—The steam coal trade has shown general 
activity. The demand for future delivery is increasing, 
and it appears probable that the shipments for the last 

uarter of the year will be extremely heavy. The Danish 
Goverment has ordered 60,000 tons of the best steam 
coal, deliveries to be made at Copenhagen, Aarhems, 
and other Danish ports. The best steam coal has made 
133. 6d. to 13s. 9d. per ton, while secondary qualities 
have brought 12s. 6d. to 12s. 9d. per ton. Household 
coal has been selling well. No. 3 Rhondda large has 
made 12s. 9d. to 13s. 3d. per ton. The patent fuel 
and coke trades have shown a healthy tone. Iron ore 
has ruled firm ; the best rubio has made 16s. to 16s. 6d. 
per ton. 





MISCELLANEA. 


TuE forest reserves of India now cover about 79,000 
square miles, and afford about 47,000,000 cubic feet of 
timber per year, in addition to 100,000,000 cubic feet 
of firewood, and about 135,000,000 bambcos. The export 
of teak alone reaches 64,221 tons. 


According to the Revue Générale des Chemins de Fer the 
railways of Asia now have an aggregate length of about 
31,400 miles, two-thirds of this mileage being in Hindu- 
stan. The portions of the Trans-Caspian and Trans- 
na sg lines now completed together measure 3250 
miles. 


The traffic receipts for the week ending August 27, on 
thirty-three of the ers lines of the United King- 
dom, amounted to 1,999,126/., which was earned on 
19,548 miles. For the corresponding week in 1898 the 
receipts of the same lines amounted to 1,860,230/., with 
19,253} miles open. There was thus an increase of 
—— in the receipts, and an increase of 294? in the 
mileage. 


The Admiralty have named the 12 new torpedo-boat 
destroyers ordered some time ago to be built by contract. 
The Racehorse, Roebuck, and Greyhound are the names 
given to the veasels to be built by Messrs. Hawthorn, Leslie, 
and Co., of Newcastle-on-Tyne; Lively and Sprightly to 
these by Messrs. Laird Brothers, of Birkenhead ; the 
Myrmidon, Peteree, and Syren by Palmers’ Shipbuilding 
Company, of Jarrow-on-Tyne; the Success by Messrs. 
Doxford and Sons, of id Fle sel the Falcon and 
Ostrich by the Fairfield Shipbuilding Company, of 
Glasgow ; and the Vixen by Messrs. Vickers, Sons, and 
Maxim, of Barrow-in-Furness. 


A 5-in. Brown segmental wire gun, the first completed, 
has successfully passed the official tests of the United 
States Government at Birdsborough. The gun was re- 
quired to give a muzzle velocity of not less than 2600 ft. 
per second, 295 shots being fired with a 55 Jb. projectile 
and smokeless powder, developing a mean pressure not 
exceeding 40,000 lb. per square inch. Following this, 
five shots were to be fired with powder pressures varying 
from 45,000 Ib. to 50,000 Ib. per square inch. The pecu- 
liarity of the gun lies in the fact that the circumferential 
strength is obtained practically entirely from the wire 
winding, the barrel being built up of staves of a hard 
steel, round which the wire is wrapped. These staves 
Rive the necessary longitudinal strength of the gun, but 
obviously do not add to its strength against bursting. 


The enow blockade of the Colorado Midland Railroad last 
winter was mae» the most remarkable on record. 
The line was blocked from January 27 to April 15, though 
the reatest efforts were made to maintain the circulation 
of the trains. Three snow ploughs, including a rotary, 
ae busily employed on one occasion for as much as 
42 hours at a stretch, whilst one party were away in 








the mountains for 624 hours. On the last day of the 
blockade two engines were rescued, after having been 
snowed up for 63 days. In some cuttings the snow was 
piled up to a level] of 30 ft. above the rails. In places it 
was necessary to tunnel through the snow, and to blow up 
the frozen mass with dynamite. Some 773 men were 
employed. The special and peculiar atmospheric condi- 
tions obtaining were the true cause of the blockade. 
Partial thaws alternated with sharp frosts, causing the 
snow to agglomerate into regular masses of ice. 

The Paris municipal authorities have just received the 
definite assurance from their inspecting engineers that the 
portion of the underground railway in course of construc- 
tion is now certain, apart from accidents, to be ready in 
time for the Exhibition. The contractors will have com- 
pleted all the heavy work by the end of February, and 
there is already talk of the line being opened for traffic 
earlier than June 1, the date originally fixed. The 
rapidity with which the work has m carried out is 
likely to cost the City of Paris no small sum, as each of 
the nine contractors receives 80/. for every day gained on 
the extreme time limit stipulated by his contract. Had 
the contractors been behind time, they would have had to 
pay a forfeit of 80/. a day. The new line entirely tra- 
verses Paris at its widest breadth, from the Bois de 
Boulogne to the Bois de Vincennes. The stations are 
placed at very frequent intervals; there are three of them 
under the Arc de Triomphe alone, where there is a junc- 
tion; two of these stations are side by side, while the 
third is underneath these two. 


The Congress of the Royal Institute of Public Health 
will be held in Blackpool from rg poe 21 to 28, under 
the presidency of the Marguis of Lorne, K.T., M.P. The 
headquarters of the congress will be at the Assembly 
Rooms, where accommodation for reading and writing 
will be provided. The congress will be divided up into 
four sections, section C being devoted to engineering and 
building construction. The mottinge of this section will 
be held in the Congregational School, Yictoria-street. 
The following is the list of papers to be read and dis- 
cussed: “The Dis of Refuse,” by Mr. —- 
Darley, Superintendent, Cleansing Department, 8. 
‘* Destruction of Town Refuse, with special reference to 
the Economete,” by Mr. Richard B. Hodgson, A.M.I. 
Mech. E., Birmingham. ‘‘ The Statutory Registration 
of Architects,” introduced by Mr. Ellis Marsland, hon. 
sec. to the Society of Architects, London. ‘The Statu- 
tory Registration of Architects,” by Mr. Hugh Roumien 
Gough, Tottenhall, near Wolverhampton, ‘The Puri- 
fication of Sewage by Microbes,” by Mr. C. J. Whit- 
taker, F.C.S., Church. ‘Disposal of Sewage,” by 
Mons. Lierneur. ‘‘Baths and Washhouses,” by Mr. 
A. Hessell Tiltman, F.R.I.B.A., London. ‘“ Arti- 
sans’ Dwellings,” by Mr. J. H. Brierley, Assoc. M. 
Inst. C.E., borough surveyor, Richmond. In connec- 
tion with the congress a Health Exhibition will be 
held in Raikes Hall Gardens, and excursions to various 
places of interest in the locality have also been arranged. 
A full programme of the proceedings, together with 
particulars as to the special facilities offered by the 
railway companies to members, can be obtained on appli- 
cation to the honorary secretary at the Public Health 
Office, Blackpool. 


The constantly increasing industrial importance of 
india-rubber renders of peculiar interest the experiments 
which have been made by the Assam Forest Department 
on the cultivation of the Ficus Elastica. According to a 
correspondent of the Field, the initial attempts to start 
successful plantations all resulted in failure, and it was 
not until 1879 that any success was attained. At the 
outset an attempt was made to imitate Nature by planting 
the seeds in clefts of trees, in the hope that the Ficus 
might, in germinating, become epiphytic on its host, but 
failure was the result. Planting cuttings was next 
resorted to, but though these struck readily, the 
resulting tree was almost devoid of aerial roots, 
which are an important factor in its after-life. In 
the end, the plan was adopted, and has succeeded, of 
raising the plant from seed and transplanting it as its 
stage of growth requires. Thus, the seedlings, when 2 in. 
to 3 in. high, are transplanted to nursery beds, where 
they are inserted in ridges about 1 ft. apart, and remain 
here till a height of 12 in. is attained. Each plant is 
then transferred to a bed 5 ft. square, where it remains 
tilla height of 10 ft. to 12 ft. is reached, having in the 
meantime been protected by fences from injury by 


animals. At this stage of the growth, the final trans- Ge 


plantation is made. @ roots being cut back to within 
18 in. of the stem, the tree is dug up and transferred to 
its final resting place in the forest, and when an age of 
twenty years is attained will be ready to ta The 
capital outlay is not large, but the money expended being 
locked up so long is a drawback; still, the plantations 
which have now reached the tapping stage are showin 
an excellent return on the original outlay, which amoun 

to 4/. 9s. 3d. per acre. The net profit, on the other hand, 
after paying Me ag of collecting the rubber and freight 
to London has been 2/. 3s. 7d. per acre. 


A report has been issued by Lieutenant-Colonel H. A, 
Yorke, R.E., Assistant-Secretary to the Railway Depart- 
ment of the Board of Trade, giving the result of his inquiry 
into the partial failure of the roof of Cockett Tunnel, on the 
Great Western Railway, that occurred un June 19. The 
report states that the disaster is to be attributed to the 
coal workings which have existed fora number of years 
below the tunnel. These workings belong to the Weig- 
fawr pit, and from 1 to 1892 were flooded and aban- 
don The movement of the tunnel was to be traced to 
the removal of the water from the workin Since the 
accident the fallen arch has been restored by means of 
eight rings of brickwork laid in cement, and, as it was 
not considered advisable to fill up the cavity caused 








by the fall, owing to the danger to which the men 
so employed would have been exposed ; a close timber- 
ing of 14-in. balks resting at each end on the 
new arches was inserted, on the top of which 
brushwood fascines were tightly ed 5 ft. dee 
The work was completed on Ju y 15, and 8 
and mineral traffic is now being conducted through the 
tunnel; but, for the convenience of the engineering 
department, and in order to expedite the work, it is 
not proposed to permit passenger trains to pass through 
until the fixing of the steel ribs at the east end of the 
tunnel is further advanced. Passenger trains are there- 
fore still —— diverted via Gowerton and Swansea 
(London and North-Western Railway). The tunnel may 
at present be regarded as safe, and may, in the opinion 
of the engineers, be expected to remain so, so long as 
the conditions as to coal workings remain as they are 
now. It will, however, require to be carefully watched, 
and should any fresh signs of scaling or crushing of bricks 
in the roof show themselves, the tunnel should be imme- 
diately closed to all traffic. 


The British Consul-General at St. Petersburg devotes 
a section of his latest report tothe p ss of the Siberian 
Railway. By the commencement of the present year 
regular goods and passenger traffic had been established 
to Irkutsk, 3830 miles from St. Petersburg. On account 
of the increasing traffic on the line, especially on the 
western and central sections, it has been found necessary 
to improve both. The committee decided in February 
to spend, in addition to the ordinary provision made 
for the year, 8,794,376. for this purpose. The work to 
which this large sum is devoted consists in relaying the 
whole of the central and Transbaikal sections and a 
length of 40 miles of the western portion of the line 
with rails 721b. to the yard, in lieu of the 56 1b. rails 
with which the line was originally provided ; in replacing 
1429 wooden bridges by bee structures of stone and iron, 
inclusive of an iron bridge over the Irkutsk River; 
in establishing 91 new sidings; reballasting the greater 
portion of the permanent way; and in adding to the 
existing rolling stock 342 engines, 162 passenger car- 
riages, 631 cars of a common type for the convey- 
ance of emigrants and troops, and 8358 goods trucks. 
The necessary expenditure for relaying the rails and 
building solid bridges is to be spread over eight years, 
while the other portions of the work are to be com- 
pleted within a period of three years. It is hoped 
that with the reballasting of the permanent way and 
providing it with heavier rails a maximum speed 
of 334 miles an hour for passenger trains will be 
attained. At present the rate is only 134 miles for 

nger trains and 8 miles for those carrying goods. 
he statistics published by the committee show that the 
passenger traffic increased yearly on the western section 
on an average at the rate of 50 per cent., while the in- 
crease in the quantity of gocds transported amounted to 
200 per cent. during the second year, to 100 per cent. 
during the third year, and to 50 per cent. during the 
fourth year. The goods carried westward on the line 
consisted to a great extent of grain, while those trans- 
ported from Russia to Siberia have as yet been incon- 
siderable in quantity—iron, machinery, hardware, manu- 
factured gocds, sugar, salt, and mineral oil constituting 
the bulk of such goods. The committee hope that in a 
few years Chinese goods, and especially tea, that now 
finds its way to Europe by sea and through the Suez 
Canal, with its heavy charges on shipping, will be trans- 
ported westwards through Siberia by the railway, and 
also that in addition to grain large quantities of coal will 
soon be carried by the railway for the use of the Ural 
Iron Works, coal of excellent quality and in large quan- 
tities having been discovered near Sudjenka Station on 
the central section and in the steppe at a distance of 
about 70 miles from the town of Pavlodar. The total 
quantity of coal which the railway will be called on to 
carry at no distant time is estimated at no less than 
258,000 tons annually. 








AvSTRIAN Rari.ways.—The length of line in operation 
in Austria at the close of June was 11,4334 miles, as 
compared with 10,9398 miles at the close of June, 1898. 
The aggregate revenue acquired in the first half of this 

— — or 367,413/. more than in the first 

of 1898, 


German Coat Mininc.—The production of coal in 
rmany continues to make steady progress. The ex- 
traction for the first quarter of this year amounted to 
23,229,834 tons, as compared with 21,816,581 tons in the 
corresponding period of 1898, showing an increase of 
1,413,253 tons. The extraction in the second quarter of 
this year was 22,641,463 tons, as compared with 20,853,865 
tons, showing an increase of 1,787,598 tons. The aggre- 
gate production for the first half of this year was accord- 
ingly 45,871,297 tons, as compared with 42,670,446 tons in 
the first half of 1898, showing an advance of 3,200,851 tons. 


Tue Katcoortir Execrric Licnt AND Powrr Cor- 
PORATION, LIMITED.—Under the above title subscrip- 
tions are invited for the formation of a company to 
establish a central producing and distributing station 
for electric B ae and light, for the service of the 
various gold mines forming the Kalgoorlie group 








of Western Australia. The capital of the co tion 
is 225,000/., divided into preference and deferred shares 
of 1, The prospectus states that provisional 


arrangements have been made with’ a number of 
mining companies to supply current, and it is estimated 
by Messrs. Bramwell and Harris that 150,000/. will 
Rey for a complete plant of 4500 indicated horse-power. 

@ present issue is for 150,000 cumulative 6 per cent. 
preferred 1/. shares. 
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SCOTCH PRIVATE BILL LEGISLATIVE 
PROCEDURE. 


THE new Act is now in force for the regulation 
of procedure in connection with the obtaining of 
Parliamentary powers in regard to any matter 
affecting public or private interests in Scotland for 
which application is now made to Parliament by 
Private Bill ; and in the next session we shall pro- 
bably have ample opportunity of arriving at some 
conclusion as to its utility and the direction in 
which it should be modified before the same system 
is applied to other parts of the United Kingdom. 
It has long been recognised that some modification 
was desirable in Private Bill procedure, for in 
many cases the cost of obtaining Parliamentary 
powers is out of all proportion to the ultimate 
cost of the works involved. The impounding of 
water from a mountain stream for the public 
supply of a small community, the purchase of the 
village gas works by the urban authorities, the con- 
struction by a local board of a jetty for barges to 
discharge coal, and such works, have, under 
the present system, involved serious public 
burdens owing to the insistent opposition of 
some resident with a fondness for a ‘‘gangin’ 
plea.” Even where larger interests are at stake, 
as for instance the challenging of the mono- 
poly of such,a body as tiie Clyde. Trust, or a 
railway company in some exclusive territory, there 
would be great saving by a local inquiry. Between 
the House of Lords and House of Commons about 
six weeks were spent this year in deciding in Com- 
mittee whether a small dock should be built at 
Renfrew, notwithstanding that the same point was 
gone into last year. Again, a year or two ago, an 
even longer time was spent in determining which 
of three aspirants should build a 30-mile line, cost- 
ing 400,000/., into Inverness along the Caledonian 
Canal. In such cases a crowd of witnesses have to 
be brought to London at great cost to the parties. 
The same arguments hold good as regards Ireland, 
Wales, Yorkshire, and many distant parts of 
England, and the experiment now to be tried in 
Scotland will, therefore, be watched with wide- 
spread interest. 

Although it is right to regard itas an experiment, 
the procedure is along lines upon which there 
is much experience in connection with electric 
power and light railway Provisional Orders. As 
larger interests may be involved, however, there 
are more safeguards provided. There seems, in- 
deed, little limit to the schemes to be dealt with 
under the Act. The decision rests with the Chair- 
men of Committees of the House of Lords, and the 





,| Chairman of Ways and Means of the House of 


Commons, to whom have to be remitted the applica- 
tions made for Provisional Orders, with the petitions 
in opposition, presented originally to the Secretary 
for Scotland. The guidance laid down for these 
chairmen is sufficiently wide to give them consider- 
able latitude and power. If either of the chairmen 
is of opinion ‘‘that the provisions or some provi- 
sions of the draft order do not relate wholly or 


7| mainly to Scotland, or are of such a character or 


magnitude, or raise any question of policy or prin- 


7| ciple, that they ought to be dealt with by Private 


Bill and not by Provisional Order, the Secretary 
of Scotland shall, without further inquiry, refuse 
to issue the Provisional Order, so far as the same 
is objected to by the chairmen or chairman.” In the 
event of such rejection no time will be lost, for pro- 
vided notice is at once given to parties interested, 
the petition of the promoter for a Provisional Order 
shall be deemed a petition for leave to bring in a 
Private Bill. The preliminaries otherwise do not 
seem to differ materially from those at present 





enforced in the case of Private Bills. Preliminary 





notice niust be given as for Private Bills by publie 
advertisement, and to parties whose property is to 
be acquired. The petition is presented to the 
Secretary for Scotland, with a draft order, and 

rinted copies are deposited with the Clerks of 

arliament, in the Private Bill Office and at the 
Treasury. The Chairmen of Committees examine 
the petition and — with a view of deter- 
mining if Standing Orders, &c., are complied with, 
and as to locus standi of opponents. 

In the event of opposition to the project covered 
by the proposed Provisional Order, an inquiry is 
held—even without opposition the Secretary for 
Scotland may deem such necessary—and for this 
purpose what is termed an extra-Parliamentary 
panel is formed. This panel will be nominated on 
or before January 1 next, and will consist of 20 
members, from whom commissioners may be chosen 
to deal with each distinct inquiry. The difficulty 
experienced in connection with the former efforts 
to carry the new scheme of procedure through Par- 
liament was the composition of the panel, and the 
status of the Commissioners to be appointed to con- 
duct inquiries. At one time it was thought that a 
Judge of the Court of Session, thesupreme judicature 
in Scotland, with two permanent Commissioners, 
should be elected to pad sone all inquiries, with the 
assistance of certain Government officials and 
members of Parliament; but gradually this was 
departed from. When the Bill was before Parlia- 
ment this year, the question as to the qualification 
of members of the panel was discussed, and the 
Act which received the Royal assent differs from 
that introduced by the Government. Originally 
it was intended that the panel should be of 25 
persons ‘‘ qualified by experience of affairs to act 
as Commissioners,” and that three Commissioners 
should consider each Bill, ‘‘ two of them not being 
members of either House of Parliament, to be paid 
such remuneration for their services as the Treasury 
shall determine ;” while the third, if he was not a 
member of Parliament, was also to receive like re- 
muneration. In the Act as passed the panel is 
designated as ‘‘extra-Parliamentary,” with the 
same qualification, and is to consist of 20 members, 
but the provision for paying non-Parliamentary 
Commissioners has been deleted. Expenses only 
are to be paid to all Commissioners. In the Act as 
finally passed, again, it is provided that Standing 
Orders may, if the two Feoses of Parliament 
think fit so to order, provide for the formation of 
panels of members of the two Houses respec- 
tively to act as Commissioners, in which case 
two members of each House will be the first 
preference ; or, failing that, three, or all, may be 
members of the same Parliamentary House. Should 
this be impossible, so many persons as are re- 
quired may be taken from the extra Parliamentary 
panel. It thus follows that Parliament may have 
the Commissioners all Parliamentarians, and the 
deletion of provision for payment of outside mem- 
bers might suggest this intention. On the other 
hand, it is certainly preferable to secure the ser- 
vices of such Commissioners as do not wish salary, 
so that it is at the option of each succcessive 
session to provide either purely Parliamentary or 
purely outside Commissioners, or to have joint 
commission of inquiry, according as experience 
dictates. The extra Parliamentary panel will con- 
tinue for five years, vacancies being filled up as 
required. Members of Parliament conducting in- 
quiries will conclude them even should there be 
a dissolution. It is scarcely necessary to note that 
the Commissioners have to make declaration that 
they have no personal or local interest. Scottish 
members of either Parliament are not disqualified 
because they sit for a Scotch seat. 

The procedure at the inquiry shall be pretty 
much that ata Private Bill Committee inquiry at 
Westminster ; but it will be held at such place in 
Scotland as the Commissioners may determine 
‘*with due regard to the subject matter of the pro- 
posed order, and to the locality to which its pro- 
visions relate.” The chairmen or any public de- 
partment may make recommendations to such 
Commissioners, obviously to conserve national 
interests, and the Commissioners, if they do not 
adopt the recommendations, must state their 
reasons for dissenting. This is one of the points 
upon which stress was laid when the Bill was before 
the House, several amendments being carried to 
enforce the point. Thus, even when an order, or 


part of an order, is unopposed, the chairmen, or 


or other public department, may 
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require the Sec: 


retary for Scotland to amend it in 
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accordance with their recommendation. The Com- 
missioners, too, must take heed of objections based 
upon the destruction or injury of ‘‘any building or 
other object of historical interest,” or such works 
as will ‘‘ injuriously affect any natural scenery ” to 
which the attention of the Secretary for Scotland 
has been called. Parties will be heard on such 
vandalism. This point was also added to the Govern- 
ment Bill during its passage through Parliament. 
Public interests may be conserved by County 
Councils, Burgh Commissioners, and other local 
authorities who have the same power as with Pri- 
vate Bills; and, in addition, they may make recom- 
mendations to the Commissioners respecting any 
draft order, and the Commissioners are required to 
consider these. 

Parliament has reserved to itself the full right 
of revising the decision of the Commissioners, or of 
the Secretary for Scotland ; for all Provisional 
Orders, as approved by the Commissioners when 
opposed, and as amended by the Treasury and 
other public departments, when unopposed, must 
be embodied in Confirmation Bills, to be passed 
through both houses ; but under ordinary circum- 
stances it will be deemed to have passed through 
all stages up to, and including, Committee, and shall 
be ordered to be considered in either house as if 
reported from a Committee. It was the original 
intention under the Government Bill that a Con- 
firmation Bill should not be necessary if the Pro- 
visional Order were originally unopposed, or even 
when opposed before the Committee, unless some 
of the opponents presented a petition praying that 
the Order should not become law without confirma- 
tion by Parliament. There must now, according 
to the Act, be an opportunity for debate upon the 
third reading, even of an unopposed Order, and a 
more elaborate investigation is prescribed for cases 
where the Order, after being passed, is still opposed. 
Within seven days of the introduction of the Con- 
firmation Bill a petitivn may be presented against 
the Order being confirmed-—not necesssrily, it 
would appear, by an original objector—and in that 
case a member may give notice on the Second 
Reading being called, to move that the Bill be 
referred to a Joint Committee of both Houses. 
If such a motion be carried the whole matter is 
gone into as under the present conditions, but by 
the Joint Committee of both Houses with counsels, 
and agents, and witnesses ; and their decision will 
be treated in both houses as is the decision of a 
Committee of either House at present. It is unfor- 
tunate that such provision has been deemed neces- 
sary, because it opens up the way for a powerful 
company to continue a losing game, in the hope 
that their superior financial resources will suffice to 
make their opponent retire. It is true that power 
is given to the Joint Committee to award costs even 
by a majority of votes; but this does not pre- 
clude the possibilities of vexatious opposition. In 
the original Bill of the Government, it was provided 
that when opposition was carried to the Imperial 
Parliament by a petition against confirmation, the 
Secretary of Scotland, if he was of opinion that such 
petition was ‘‘ unreasonable or vexatious,” was to 
consult with the chairmen; and if they agreed with 
him the Secretary for Scotland had power to refuse 
the prayer of the petition against confirmation. 
That clause, however, was deleted when the Bill 
was before Parliament. It is true it armed the 
chairmen and the Secretary for Scotland with great 
powers; but so do other clauses of the Act as 
passed. However, the Act brings into operation 
all the machinery for an important and desirable 
amendment of the law, and its administration may 
ultimately result in one or two improvements in de- 
tail; so that while it may at present leave loopholes 
for the defeating of its main object, the principle is 
most commendable, and will lead to good results. 





SHEFFIE“D. 

Tue Cutlers’ Company of Sheflield were unfor- 
tunate in losing, by the lamented death of Mr. 
Harry Allen, a Master Cutler who would have 
occupied the position in an exceptionally brilliant 
manner ; but the corporation has been so far for- 
tunate that they have filled the place thus left 
vacant by one who is exceptionally fitted for the 
onerous and honourable position of chief of this 
ancient guild. Mr. Robert A. Hadfield, like the 
late Mr. Allen, belongs to a family that has done 
much for the steel industry of Sheffield ; and though 
he cannot claim relationship with the great name 
of Bessemer, as Mr. Allen could, he is the son of 





one who achieved distinction as a steelmaker, and, 
perhaps still more, by the honourable and single- 
minded manner with which he followed his busi- 
ness career. Upon Mr. Hadfield’s personal record 
there is little need for us to dwell in these columns, 
for he is too well known to our readers as one of 
the most accomplished and helpful workers in the 
science of metallurgy to the steelmaking industry. 

Yesterday he delivered his inaugural address 
upon the confirmation of his election as Master of 
the Cutlers’ Company of Sheffield, a body which 
will not be confounded with the Cutlers’ Company 
of London, the latter a more ancient corporation. 
The address—appropriately enough, as marking 
the close of the third century in which the com- 
pany has existed—dealt largely with the history of 
the corporation, and as a consequence, with the 
annals of the city with which it is so closely inter- 
woven. Mr. Hadfield first takes us back almost to 
the Conquest, when, in 1086, there were three manors, 
Hallam, Alterclive, and Escafeld; names which 
have survived, under somewhat different guise, to 
the present day, though the last, which is the 
most changed, has gained the leading position in 
the familier term ‘‘Sheftield.” There are, 
however, earlier records than even these, but 
space forbids us to follow Mr. Hadfield in his 
account of Waltheof, ‘‘the last of the Saxon 
earls,” interesting as the matter is. It is worth 
noting, however, that the present Duke of Norfolk 
became the first Lord Mayor of Sheffield in the 
year 1897, exactly 600 years after his ancestor, 
Thomas Furnival, Lord of Hallamshire, had raised 
the town to the dignity of ‘‘the Burgery.” Lord 
Thomas obtained Royal authority to hold a weekly 
market and an annual fair; he released the in- 
habitants from vassalage and the payment of cer- 
tain fines, and he also obtained for them a court of 
justice and trial by jury, a privilege doubtless more 
appreciated 600 years ago than in the present day. 
In spite of these brave beginnings and the continual 
growth of the town during the successive centuries, 
it was not until the Reform Act of 1832 that Shef- 
field was allowed to elect its own Parliamentary 
representative, and it was not until 1843 that it was 
incorporated. It is only by a strong effort of the 
imagination one can realise that Sheftield, now the 
seventh city of the kingdom, remained unrepresented 
right up to the threshold of the railway era, and 
that men hardly past middle age were alive when 
the change took place. A Norman lord obtained a 
charter to erect iron forges at Kimberworth. That 
was in the year 1100, but whether the forges were 
built or not, there is no doubt that the product 
of the district during the following centuries was 
steel ware ; and that in ever-growing proportions, 
until we have the wonderful output of the present 
day. There is the well-quoted reference of Chaucer 
to Sheffield ‘‘ Thwitels,” and the presentation of 
Sheffield knives made by Lord Shrewsbury to Lord 
Burleigh. Moreover, ‘‘ tradition asserts” that the 
victories we gained at Cressy and Agincourt were 
attributed (probably by a local patriot, for we 
think we remember something about the “first use 
of vanon by the English ” and a shower of rain and 
wetted bowstrings as influencing these battles) to 
the excellence of the Sheffield arrow-heads. They 
were said to be too much for the French armour ; 
though the price was no more than 15d. per 
hundred, a Government contract for 5000 being 
apparently taken at that figure. As Mr. Hadfield 
discoursed pleasantly on these matters, it was curious 
to think how the ancient Sheffield industry of the 
supply of ‘‘ projectiles” had come down through 
generations of Sheftielders from the arrow-heads of 
the Black Prince’s army, which penetrated armour 
no thicker than cardboard to a Hadfield steel shell, 
which will go through a solid steel armour-plate in 
a manner not excelled by any projectiles made in 
this country. It is not the least of the Master 
Cutler’s claims to the consideration of his country- 
men, that the Hecla Foundry removed the re- 
proach of England standing in the second rank in 
an important field of metallurgical industry. 

Sheftield has not always been prosperous. In 
1628, when Felton stabbed the Duke of Bucking- 
ham with a Sheffield knife, the population was but 
2000, and of these nearly one-third were unable to 
live, except by the charity of their neighbours ; 
but Mr. Hadfield—being a good and patriotic 
Sheffielder, as becomes a Master Cutler—hastens 
to add that about this time Birmingham had only 
one parish church. 

Mr. Hadfield is well known to have devoted a 
considerable amount of research to the early history 





of the modern steel industry, and he deals in an 
interesting way with the subject in his address, 
He puts the period at which Huntsman commenced 
his experiments at ‘‘about 1730, or a little earlier,” 
These researches ultimately resulted in the present 
crucible steel industry of which Sheffield is the 
chief centre. The materials for the manufacture 
of cast steel have long been drawn from outside, 
This is true even of the period anterior to Hunts. 
man, but in 1750, 4000 tons of Swedish iron were 
worked up in Sheffield, and supplies are also said 
to have come from Spain. The port of entry 
appears to have been Newcastle, and the Northum- 
brian capital also essayed making blister steel, the 
cementation of imported bars being carried on 
there during the period 1764 to 1774. Tyneside 
steelmaking still flourishes, though in another 
form, but a still more ancient branch of the in- 
dustry has quite disappeared. In 1609 there were 
eight steel furnaces in the now rural district of 
Robertsbridge in Sussex ; where, doubtless, the 
once celebrated iron of the Weald of Sussex was 
worked up by the cementation process. 

1t is not necessary to chronicle how Huntsman, 
by his method of fusion, overcame many of the 
defects of the original cementation process, and 
gave steel of more certain temper. About ten 
years after his death there were about a dozen 
firms in Sheftield engaged in the manufacture, 
There were then also 50 makers of edge tools, 
40 makers of files, 300 of penknives and table 
knives, 50 of razors, and close upon 100 of 
scissors; whilst 60 or 70 were engaged in the 
manufacture of scythes, sickles, and shears. This 
is an interesting list, taken from Gale’s ‘‘Shef- 
field Directory,” of 1787. The following details 
are also suggestive. In 1835 there were 56 
converting furnaces and about 564 melting holes; 
in 1856, there were 105 furnaces and 874 melt- 
ing holes: whilst in the present year there 
are, Mr. Hadfield tells us, ‘‘at least 2000 to 
2500 melting holes.” He also estimates that 
1000 tons of crucible cast steel are each week 
melted in Sheffield. These figures are, of course, 
small when compared to the returns for that other 
material called ‘‘steel,” prepared in the open- 
hearth or Bessemer converter, but they are sufli- 
ciently impressive to warrant Mr. Hadfield in his 
conclusion that Huntsman would, indeed, be 
astonished ‘‘ to find his child grown into such a 
giant ;” whilst Sheffield, which, shortly after 
Huntsman’s experiments were commenced, had 
but 9695 persons in the township parish, has now a 
population exceeding 360,000 persons and a rate- 
able value of about a million and a quarter sterling. 

Mr. Hadfield gives an interesting historical 
sketch of the Cutlers’ Company. It was officially 
founded in 1624, so it is now in its 276th year of 
its corporate career, but as a guild it existed long 
before that date. Queen Elizabeth issued a Royal 
Ordinance in 1589, by which the cutlers of Hallam- 
shire were regulated, but this was superseded by 
the Act of James I. in 1624 by which the company 
was formally incorporated. 

By this Act the company was to consist of 33 
members, including the master, two wardens, six 
searchers, and finally the commonalty, most of whom 
were probably freemen. Since then there have been 
numerous Acts of Parliament dealing with the in- 
corporation. At present the election of a member 
is to some extent by ‘‘a system of selection or co- 
optation,” the admitted member having either 
served a seven years’ apprenticeship with a Sheffield 
firm, or having become a freeman by paying a fine 
of 201. Members need now no longer (since 1860) 
be confined to those engaged in the manufacture of 
cutlery ware. Mr. Hadfield is of opinion that the 
company would become more useful if it were to 
adapt itself to the progressive tendency of modern 
conditions. He would suggest that every manufac- 
turer in the city should have some direct commun1- 
cation with the company of such a nature as to give 
him a special interest in it ; whilst it might be desir- 
able that some proportion of the company should be 
elected by votes. In this way the various trade bodies 
of the city could be brought more closely together. 

Whether these advanced and, as they appear to 
one outside the guild, somewhat revolutionary 
suggestions, will be acceptable in so conservative a 
trade community as that of Sheffield, is a matter 
upon which we can form no opinion ; but we can 
say that proposals coming from one who has made 
so close and intelligent a study of economic pro- 
blems as Mr. Hadfield has done, cannot be without 
value and suggestiveness. 











Sert. 8, 1899. ] 


ENGINEERING. 


393 








——— 
= 


IS A SHIP A SHIPBUILDING YARD? 


We publish in another column of the present 
issue the report of an important case under the 
Workmen’s Compensation Act, 1897, in which 
judgment was delivered by Sheriff Fyfe on 
August 29. Messrs. Rodger and Co. of Port 
Glasgow, contracted to build a steamer ; not being 
engineers, they ordered the engines from Messrs. 
Hall-Brown, Buttery, and Co., of Glasgow. When 
launched, the ship was towed to Prince’s Dock, a 
distance of 20 miles from the shipbuilding yard, 
and while Messrs. Hall-Brown were erecting the 
engines, a workman in their employ, and in no way 
under the control of the shipbuilders, met with a 
serious accident. The short effect of the decision 
is that the shipbuilders have been held liable under 
the above circumstances to pay compensation under 
the Act ! : 

Were it not for the extraordinary findings of the 
Scotch Appeal Court, which compelled Sheriff Fyfe 
to decide in this manner, shipbuilders at Newcastle 
and elsewhere in this country might well feel 
dismay at this present extension of their respon- 
sibilities. It may be comforting to know that, 
although entitled to respect, the judgments of the 
Scotch Court do not bind our Court of Appeal. 

Upon the very special facts of this case it would 
be difficult to draw any general conclusion. No 
explanation is forthcoming as to why the Scotch 
Appeal Court decided that the dock was a ship- 
building yard. Their answer to the question sub- 
mitted by the Sheriff Substitute of Glasgow may 
be divided into three parts. They have in effect 
held : 

1. The inside of a vessel lying in a public dock 
in Glasgow Harbour is a shipbuilding yard. 

2. A shipbuilding yard is a factory within the 
meaning of the Act. 

3. That in the special circumstances of the case 
Messrs. Rodger and Co. were the occupiers of that 
factory. 

It may be of interest to deal with each of these 
decisions in the light of the judgments which have 
been delivered in our own Uourt of Appeal as to 
the proper construction of the Act. With regard 
t) (1) it was decided in the case of Woodhouse v. 
The Atlantic Transport Company [ (1898), 1 Q. B., 
at page 19], that if personal injury is caused toa 
workman by an accident arising out of and in the 
course of employment on, in, or about machinery 
used in the process of loading or unloading from or 
to a dock, wharf, quay, or warehouse, the 
Act shall apply. The essence of this judg- 
ment was the use of machinery, and in 
this case Lord Justice G. L. Smith carefully 
avoided deciding whether a ‘‘dock” was a ‘‘ fac- 
tory” or not. In thecase of Chambers rv. White- 
haven Harbour Commissioners [ (1899) 2 Q.B., 135], 
it was decided that a man injured on a barge 
1$ miles out at sea could not claim compensation, 
on the ground that the employment of the deceased 
was not oa, in, or about a locality named by the 
Act. And from a consideration of the cases of 
Powell v. Brown [ (1899) 1 Q.B., 157], and Lowth »v. 
Ibbotsen [ (1899) 1 Q.B., 1003], it would seem to 
be the practice to allow the County Court Judge 
or the arbitrator to decide this point as a question 
of fact. Thus in the latter case Lord Justice A. L. 
Smith said: ‘‘ Here the County Court Judge has 
found as a fact that a mile and a half away is not 
‘about’ a factory, and we cannot interfere with 
_ finding. I think, too, that his finding was 
right.” 

The case of Flowers r. Chambers [(1899) 2 Q. B., 
143] is an express authority for the proposition that 
a ship lying in a dock is not a ‘‘ factory ” within the 
scope of the Act. Lord Justice A. Smith said : If 
the Legislature had intended that ships should be 
brought within the purview of the Act, it would 
have been perfectly simple to have put the word 
“ship” in the section; they have, however, 
chosen words expressive of certain localities to 
which the application of the Act is limited, and a 
ship is not one of them. .. . We are asked to 
hold that a ship is a dock, and against such a hold- 
ing I must emphatically protest.” 

As an answer to the above decision, it may be 
urged that the Scotch Court has found a ship in 
the course of construction to be a ‘‘shipbuilding 
yard.” But Lord Justice A. L. Smith’s reasoning 
would equally apply in such a case. Moreover, by 


Section 7 sub-section (3) it is declared that ‘‘a 


— employed in a factory which is a shipbuild- 


yard shall not be excluded from this Act by 








reason only that the accident arose outside the 
yard in the course of his work upon a vessel in any 
dock, river, or tidal water near the yard.” A man 
injured upon a ship, therefore, comes within the 
Act only when (a) the ship lies near the yard where 
it was built ; (b) at the time of his injury upon the 
vessel he was employed in the shipbuilding yard. 

Bearing in mind the above decisions, we are in a 
position to speculate as to the result of this case 
had it been set down for hearing in our own 
courts. In the first place, if the decisions depended 
upon the proximity of the vessel to the defenders’ 
shipbuilding yard, its settlement would have been 
left to the County Court Judge, and no member of 
that bench could determine that a distance of 
20 miles constituted reasonable proximity. And 
even assuming that a shipbuilding yard is a factory, 
it is a far cry to say that the ship itself is a ship- 
building yard. We have heard Lord Justice A. L. 
Smith say a ship in a dock is nota dock. Would 
he not also say a ship in a shipbuilding yard is not 
a shipbuilding yard ? The towing of the ship away 
to a distance of 20 miles renders any proposition to 
the contrary quite apocryphal. If a ship in an 
unfinished state is a shipbuilding yard, why should 
it not also come under any of the numerous head- 
ings ; such, for instance, as engine-shop, which 
are included in the word ‘‘ factory ” ? 

We must assume that the Court, feeling that 
someone should pay compensation, has fixed upon 
the unfortunate shipbuilders. The engineering 
contractors would not apparently have been held 
liable, though this, again, is a matter of some 
doubt. With regard to questions (2) and (3), 
which both arise upon the decision of the Scotch 
Court, it seems to us that these are of a subsidiary 
nature. It is submitted that so far as we can 
judge without having seen a full report of the case 
as it came before the Scotch Court of Appeal, the 
scope of the Workmen’s Compensation Act has 
been extended upon a principle which it is hoped 
our Courts will be unwilling to follow. 





DREDGING CHANNELS ACROSS 
SANDY SHALLOWS ON RIVERS. 

Unpver the title of ‘‘ Réle Nouveau du Dragage 
Mécanique des Passes dans la Régularisation des 
Fleuves,” Mr. V. E. Timonov has published an 
interesting pamphlet explaining a new method he 
advocates for dealing with the numerous and trouble- 
some shallows which hinder the navigation of all 
Russian and many other rivers. Mr. Timonov’s 
position entitles him to speak with considerable 
authority on sand dredging generally, and on this 
development of it in particular. He is a professor 
of the Institute of Engineers of Ways of Communi- 
cation at St. Petersburg, and a member of the 
Commission for the Formation of Commercial 
Ports in Russia. He initiated the application of 
the most modern sand dredgers in Russia in 1888, 
and has been commissioned by the Government to 
investigate, report, and advise on the condition of 
several of the principal rivers in Russia, such as 
the Volga and the Dneipr. 

Experience has shown that navigable channels 
across sandy shallows cannot be satisfactorily 
formed and maintained by training walls, groins, or 
other such regulating works. Aftera careful study 
of regulating works executed in France, the United 
States, Germany, Russia, and elsewhere, the author 
has evolved and now advocates—for the shallows 
of Russian rivers—the application of what he calls 
la réguarisation par le dragage et Vappel des eaux 
(regulation by dredging and inducing a current), 
derived chiefly from French theoretical re- 
searches and American practice. The system is 
as follows: Side branches of the river above the 
shallow are not dammed off, nor are any other 
means used to force the current across the shallow, 
but a channel is dredged to induce the current to 
flow along it. The selection of the position and 
direction of this channel is very important, and 
can only be arrived at after a careful study of all 
the local conditions. Should the position prove to 
be mistaken it can easily be shifted, as this only 
means fresh dredging—no permanent works being 
involved. The channel should be dredged of the 
smallest practicable width and as deep as possible 
—it may be deeper than the greatest depth found 
anywhere on the shallow. Thus a navigable 
channel is formed at once, ready for use. It is 
important that the dredging should be carried on 
as quickly as possible, so as not to give time for 
fresh deposits of sand before the channel is finished ; 





and this can only be done by asuction dredger. The 
law of l’appel des eaux (induced current) which was 
enunciated by the French chief engineer, M. 
Pasqueau, in a report on the channels of the 
Garonne at the Maritime Congress of 1889, now 
applies. The deep cutting forming the direction 
of least resistance to the flow of water, induces the 
current to take this course ; and the velocity and 
discharge gradually increase. But this increase 
takes place naturally and not as the result of re- 
ducing the section of the channel. The continu- 
ance of this action produces modifications in the 
river bed above the shallow; the current itself 
becoming a means of regulating the channel. If 
the direction of the channel has been correctly 
chosen the depth will be fairly maintained during 
the whole navigation, and the regulating effect on 
the river bed at low water will gradually increase. 
If the dredging is repeated systematically, the 
river bed and the channel will soon assume a 
permanent form. When this point has been attained 
the dredgings may be used, when desirable, to 
form training walls, groins, or other more or less 
temporary works, which in course of time will 
consolidate, and thus complete the channel, which 
will then maintain its depth with very little assist- 
ance from the dredger. 

The author then enlarges on the principal ad- 
vantages of the system which may be summed up 
by saying, it is not only the cheapest and best 
method, but it is really the only effectual one yet 
known, of forming and maintaining navigable 
channels across sandy shallows on rivers. 

Mr. Timonov has devoted a great deal of atten- 
tion to the improvement of the navigation of the 
shallow Russian rivers—especially the Volga ; and 
he is very confident that the application of this 
method will prove entirely successful on that river, 
where a powerful sand dredger is now at work, to 
give it a practical trial on a large scale. 





NOTES. 
Commerciat Museum 1n Toxo. 

THE director of the Commercial Museum, Tokio, 
which is under the Department of Agriculture and 
Commerce, has prepared an interesting brochure 
containing details as to the nature of the exhibits 
and the course to be pursued in seeking space to 
exhibit. The little volume is very nicely got up, 
is clearly printed on good yaper, and embellished 
with illustrations showing exterior and interior 
views of the museum and its contents. The 
museum contains collections both of native and 
foreign products and materials. In the former 
class there are four subdivisions, namely: (1) 
Staple commcdities of export ; (2) articles capable 
of future export; (3) articles to compete with 
imported commodities; and (4) raw materials of 
industry. Under the heading of foreign products 
are included: (1) articles serving as models for 
home manufactures; (2) articles competing with 
Japanese products in foreign markets ; (3) articles 
which may become competitors hereafter of Japa- 
nese exports; (4) articles commanding large sales 
in foreign markets to which they are imported 
from countries other than Japan and capable of 
being manufactured in Japan; (5) staple com- 
modities of import ; (6) articles promising to be- 
come imports ; and (7) raw materials of industry. 
Articles belonging to any one of these categories 
are received either on loan or as donations, 
from both Japanese and foreigners, and the 
form of application to be sent in by the applicants 
for space is given in the brochure. It seems to be 
the regulation that samples and models of patents, 
registered designs, and trade marks are not received 
by the museum direct from the patentee, but must 
be forwarded from the Imperial Patent Office. 
The museum is open to the public daily—holidays 
excepted—free of charge from 8 a.m. to3 P.M., and 
its contents will well repay a visit by any person 
interested in the present condition of Japanese in- 
dustry. The museum will also be found useful by 
foreigners desiring to introduce their goods to the 
Japanese market. 


Tue New Oroten Harsour. 

A thoroughly up-to-date harbour will be con- 
structed at Ofoten terminus, in Norway, of the 
Lulea—or rather Gellivara—Ofoten Railway, with 
efficient installations for handling, in the most prac- 
tical manner, the vast quantities of iron ore, which 
are likely to be shipped from there, when the rail- 
way is completed. The quays for shipping the ore 
will be located at Norvik, and the quays will be 
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very high, on a level with the station, about 72 ft. 
above lowest water level. The quays are built on 
substantial pillars, which are constructed on the 
solid rock and connected with one another by means 
of arches, of 50-ft. span, above which the ‘‘ pockets” 
are situated. The quays will, therefore, in a manner, 
form two stories, the lower one of stone, the 
upper one of wood, and on the top of the latter 
will be the railway lines for the ore carriages. 
The latter will have a capacity of 35 tons, 
and will, through their bottom opening, dis- 
charge their load into the pockets. The floors of 
these pockets slope at an angle of some 45 deg. ; 
the position of the outlets from the pockets to the 
steamers can be regulated according to the level of 
the sea. This arrangement is calculated to have a 
loading capacity of 1000 tons per hour, and a staff of 
fifty to eighty men should be sufficient to manage 
annual shipments of 1,200,000 tons. Another 
advantage of this construction is that the trains 
will not wait for the steamers, or vice versd. In 
addition to the lines referred to above, there 
will be other lines down to the coal quay, at 
a height of 18 ft. above lowest sea level, and 
a third set of railway lines at a height of 
140 ft., leading to a site where it is proposed 
to have a reserve stock of ore ready for shipment 
in case of strike or other trouble. In order to regu- 
late the traffic by these different lines there will be 
a station located at some little distance from the 
harbour, from where the lines will also proceed 
to the contemplated blast-furnace installations at 
Taraldsvik and to the Tagernés terminus. The 
probable transit traffic will be referred to the 
Tagernés point, where the Government has secured 
a good rigid site at the sea-shore. It is proposed 
to build the station at a site now at low-water 
level, and the construction of quays, &c., will 
necessitate extensive filling-up work. The differ- 
ence between high and low water is very consider- 
able, viz., abofit 14 ft., a fact which naturally com- 
plicates the work, and tends to make it much more 
expensive. Apart from this drawback, Norvik, 
however, possesses many advantages, and is likely 
to become an important export port ; it may even 
be destined to some day become the terminus of 
a Norvik- Vladivostok connection. 


SreamMsHip LINES TO THE HAWAIIAN ISLANDS. 

The fact that the Hawaiian Islands are now in 
the possession of the United States of America 
gives them an importance which hitherto they did 
not possess, and it is therefore necessary to note 
any circumstances which affect their trade and their 
connections with other countries. From a despatch 
recently received at the Foreign Office from the 
Acting British Consul at Honolulu, we learn about 
the arrival in that port, on her way to San Fran- 
cisco, of the Nippon Maru, the first of three 
steamers, belonging to the new Japanese Mail 
Steamship Line, which are to run between Hong 
Kong (vid China and Japan ports) and San Fran- 
cisco, in a joint service with six steamers (three 
each) of the Pacific Mail and the Occidental and 
Oriental Steamship Companies, which now carry 
on the service. The Nippon Maru (as well as the 
other two vessels, the Hong Kong Maru and the 
America Maru) was built in Scotland last year, and 
compares very favourably, both in size, accommoda- 
tion, and speed, with the vessels of the other two 
lines. She is commanded by an English master, 
and is officered by English and Japanese, the 
former preponderating and holding the positions of 
trust and responsibility on board. The Pacific 
Mail Steamship Company is American, and has 
three vessels on the line, one of which was built in 
England. ‘Two new and improved steamers are 
about to be built in America to replace two of the 
existing ships, and all three will thus be American 
built and owned and under the United States flag. 
The Occidental and Oriental Steamship Company 
has three vessels on the route, which are chartered 
in America from the White Star Line, and which 
fly the British flag. These two lines have the same 
agents in Honolulu, in Yokohama, and in Hong 
Kong, and their steamers have hitherto run in 
alternation snd conjunction. Another line—the 
Oceanic Steamship Company—has three steamers 
calling at Honolulu on the way to and from San 
Francisco and Australia. Two of its vessels are 


under the American, and one under the British, 
flag, and the company has been in receipt of a 
subsidy from the New Zealand Government of 
30,0001 a year for over twenty years. The above 
list of 12 vessels, comprises all the regular mail 


and passenger steamers which call at Honolulu at 
pose on their way to and from San Francisco. 
n addition there is a British line of three steamers 
belonging to the Canadian and Australasian Royal 
Mail Steamship Company, which runs monthly 
between Victoria, British Columbia, and Sydney, 
calling at the Hawaiian Islands, Somoa, and Fiji 
on the way. In view of the fact that the Americans 
are seeking to develope their trade with China, and 
that Hawaii is a half-way house between San 
Francisco and China, we may take it for granted 
that the steamship communication with the 
Hawaiian Islands will rapidly increase in import- 
ance. 


ELECTRICAL DEVELOPMENT IN GERMANY. 

Germany has already, for a number of years, held 
a leading position in everything connected with 
electricity, but statistics just published dealing 
with the year ending March 1, 1898-9, show that the 
strides made during that period surpass those of 
any previous year. During the year referred to, 
no less than 105 new electric stations were con- 
structed, against 96 during the period March 1 
1897-8, and yet the present year will materially 
eclipse its predecessor, a total of 123 new electric 
stations having been decided upon or already partly 
constructed. At present there are 504 electric 
stations in operation in Germany, exclusive of those 
which solely apply their power to the working of 
electric tramways, and of all private stations. Of 
this aggregate only 16 hail from the eighties, the 
oldest electric station in the German Empire, 
the Berlin central station in Markgrafenstrasse, in 
Berlin, having commenced work in September, 
1885. The rapidity with which the building of 
electric stations is taking place becomes still more 
striking when it is compared with the time during 
which the existing number of gas works have been 
constructed. There are now 816 gas works in 
Germany, of which the first—the one at Hanover 
—was built in 1825, whilst the 504 electric stations 
have all been constructed in some fifteen years. 
Of the electric stations, three-fifths are being 
worked exclusively by steam, and one-tenth exclu- 
sively by water power. As regards capacity, the 
Rheinfelden installation (transmission), in Baden, 
heads the list with an aggregate capacity of 12,000 
kilowatts ; next comes the Zollvereinsneiderlags cen- 
tral in Hamburg with 7033 kilowatts, the centrals of 
the Berlin electrical works in Spandanersterasse, 
Manerstrasse, and Schiffbauerdamm with respec- 
tively 6708, 5486, and 4828 kilowatts, and the 
electric station at Frankfort-on-the-Main with 4152 
kilowatts ; all the others have less than 4000 kilo- 
watts. The aggregate number of incandescent 
lamps, which are being fed by all the electric 
stations in Germany, was in 1894 about 500,000, 
whilst it is now about 2,000,000. The aggregate 
number of arc lamps was in 1894 about 12,500, but it 
has now risen to about 41,200. The aggregate capacity 
of motors worked by the electric stations amounts 
to 68,600 horse-power. One naturally wonders how 
long this rapid development can go on, and whether 
the climax must not soon be reached. In this con- 
nection it is of interest to note that of Germany’s 
seven cities of more than 350,000 inhabitants, all 
have electric central stations ; of towns between 
250,000 and 100,000 there are twenty-one, and 
they will all have electric central stations by the 
end of the present year, whilst of the thirty towns 
of 100,000 to 50,000 inhabitants, only eight will be 
without electric central stations at the end of the 
current year. More scope is afforded by the 3073 
towns of 50,000 to 2000 inhabitants, 2662 of these 
being without electric stations. 


ALUMINIUM AS A HEatTING AND Repucina AGENT. 


Last year we drew attention to the successful 
use that Dr. H. Goldschmidt, of Essen, has made 
of powdered aluminium for producing local heating 
and for reducing metals. Progress has been made 
since that time, and the matter has been taken 
up by the Chemische Thermo-Industrie Company, 
also of Essen. It will be remembered that the re- 
spective oxides to be reduced are mixed with pow- 
dered aluminium, and that the reaction is started 
by the so-called cherry, a mixture of aluminium 
and some peroxide with a piece of magnesium wire 
stuck in, which plays the part of the fuse. Chro- 
mium and manganese are made on a large scale in 
simple crucible furnaces, in which several hundred- 
weights of metallic chromium are reduced in half an 
hour. The chromium and manganese are utilised 





chiefly in alloys, and the ferrotitanium and ferro- 





boron serve for the same purposes. The reduction 
of vanadic, niobic, and tantalic acids has, as yet, 
failed. Goldschmidt thought to have obtained a 
vanadium regulus, but it proved to be a lower 
oxide of the compositions V,0O. A _ valuable 
by-product of these reductions is the Al, 0,, 
which is said to surpass corundum and emery 
in hardness. It is, in any case, applied as 
a substitute for emery. As regards heating, the 
great point of this new method is that the heat can 
be concentrated and applied to any part, and that 
the temperature remains under easy control, as it 
depends simply on the quantity of aluminium fuel 
employed. Before the annual meeting of the 
German Electrochemical Society, held at Gottingen 
this summer, Goldschmidt heated an iron plate 
2 in. thick, 20 in. square ; 2 Ib. of an aluminium 
and iron oxide mixture were put on a spot about 
4 in. square. Within a minute the red spot had 
become red on the lower surface ; but the plate 
could be held in the hand, and did not warp. To 
solder together two copper strips, 4 in. long, 1} in, 
thick, required fourpennyworth of mixture. When 
the mass is to be used for hardening, ¢.g., sand and 
manganese oxide are added to the mixture, lest the 
reduced iron should attack the metal. Sand, 
paper, or bricks suffice to confine the mass. For 
welding, the necessary weight of molten iron is pro- 
duced in a crucible from aluminium and iron oxide, 
and poured into the primitive mould surrounding 
the parts to be welded, which are pressed together. 
Rails on the new Essen-Steele electric tramway 
have been welded in this manner, which would, 
therefore, rival the electric and the Falk system 
of rail welding. Tests on the strength of 
Siemens-Martin steel welds, conducted at the 
Imperial shipbuilding yards at Wilhelmshafen, are 
described as satisfactory. The new welding pro- 
cess steps in in cases where neither the smithy nor 
the electric arc could be applied. Broken cast- 
steel teeth of tcothed wheels, for instance, have 
been replaced. Apart from such cases, the new 
welding process offers certain advantages over the 
electric welding. The heat is not so fierce, and 
can be kept down at will, and the whole apparatus 
is as portable as the coal fire, 


Liguip Arr as A Buastine AGENT. 


Although a reaction has promptly set in against 
the exaggerated opinions on the prospects of liquid 
air, in which the press indulged, the difficulties 
which the application of condensed gases of so low 
boiling points involves, do not appear to be well 
understood. Some experiments, conducted by the 
Vienna Crystal Ice Company in the presence of 
representatives of the Austrian Technical Military 
Committee may, therefore, be of interest. We do 
not regard the experiments as by any means de- 
cisive, since they were certainly not made under 
favourable circumstances ; but they are instructive. 
The liquid air was obtained from the Linde Com- 
pany in Munich and was transported in open flasks 
provided with a Dewar vacuum jacket. The flasks 
were packed with felt and cotton; over the open 
neck, which projected through the lid of the 
wooden case, a cap of felt was loosely fitted. When 
despatched, the liquid contained a mixture of 
oxygen and nitrogen in the ratio of 75 : 25. During 
the 72 hours which elapsed before actual use, the 
greater part of this time being spent on transport, 
half of the liquid had evaporated, and the remaining 
liquid contained 85 per cent. of oxygen ; nitrogen 
is more volatile than oxygen. Two kinds of 
cartridges were made of kieselguhr, mineral oil 
(solar oil), and the liquid. In the first case, the 
kieselguhr and oil were mixed in a wooden basin, 
the liquid added gradually, and the paste ladled 
into paper cartridges clothed with asbestos. In 
the second case, the earth and oil were charged 
into the cartridge, which rested in a double sheet- 
metal cylinder with a separating layer of felt, and 
the liquid air gradually poured into the cartridge 
until the mass was thoroughly impregnated. In 
both cases the formation of mist and of hoar frost 
sufficiently indicated how much of the oxygen 
escaped during the preparation. The cartridges 
could be handled, but the men did not care to 
squeeze them in firing the primers and detonators ; 
as a consequence, one cartridge missed fire. Holes, 
30 in. deep, were bored in rock. It resulted that 
these so-called oxylignit cartridges were hardly 
strong enough, as too much oxygen had evaporated. 
The cartridges of the second did not prove so 





powerful as the others, pro y because the lead 
cases furthered evaporation, especially from the 
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bottom of the cartridge. On the results, Artillery- 
General-Engineer Hess has commented to the 
following effect: The preparation of the car- 
tridges is wasteful and dangerous to the eyes, &c., 
and, owing to the rapid evaporation, it is further im- 
possible to guarantee the strength of the cartridge, 
even in the roughest way. Kieselguhr and oil seem 
to be suitable absorbents, and oxylignit an effec- 
tive blasting agent, though comparative tests have 
not been made yet. The cartridges must be used 
within, say, 15 minutes of their preparation. There 
is no danger, hence, from missing fire. But, on the 
other hand, it will be difficult to fire many cartridges 
simultaneously, and, strictly speaking, the cartridges 
should be made on the spot, and be in a very hard 
condition. That would scarcely be possible below 
ground ; the spirting liquid might break the glasses 
of the hot safety lamps, and it remains to be investi- 
gated whether the large voluines of oxygen might 
not lead to spontaneous ignition of marsh gas or 
coal dust. The evaporating oxygen would, on the 
other hand, improve the air, and the blasting would 
not contaminate it. Some of these objections are 
very serious, especially the unreliability of the 
power of the cartridge, and the short period during 
which it remains active. The cartridge cannot, of 
course, be sealed, nor can the vessels in which 
the liquid air is transported. For military opera- 
tions oxylignit would certainly not appear to be 
suitable. But the whole question is only in its 
experimental stage, and better methods of making 
cartridges could probably be devised. 


THE BRITISH ASSOCIATION. 

THE meeting of the British Association, as already 
announced in these columns, takes place at Dover next 
week, commencing, as usual, with the address of the 
President of the Association, Sir Michael Foster, to 
be delivered on Wednesday evening, the 13th inst., 
at the Town Hall. The meeting of this year will have 
especial interest from the fact that a simultaneous 
meeting is being held in Boulogne by the correspond- 
ing French Society—the proper name of which is 
L’Association Frangaise pour l’Avancement des 
Sciences, and not the ‘‘ French British Association’’ as 
has been, doubtless, humourously suggested. Members 
of the French Association are to come over to attend 
the sectional meetings on the Saturday, whilst a return 
call will be made by the British Association on the 
following Thursday, September 21. Section G, 
Mechanical Science, in which we are chiefly inte- 
rested, will have for its President, Sir William 
White, whilst Professor T. Hudson Beare will 
again be Recorder. A great improvement has 
already been made in this section in the shape 
of a Lape = programme, a copy of which we have 
before us. Hitherto it has been a general rule that 
members had no means of finding out what papers 
were going to be read during the meeting, who were 
to be the authors and what the subjects. Generally 
the first intimation that a question was going to be 
brought forward was the announcement in the journal, 
which was only to be obtained in the reception-room 
on each day of the meeting respectively. How detri- 
mental this was to the success of the sectional meeting, 
it is not necessary for us to point out; and, indeed, 
often papers of considerable value and interest were 
read to practically empty benches. We are, there- 
fore, pleased to be able to congratulate Sir William 
White on the great improvement the Recorder has 
been able to effect during his year of presidency, and 
it is to be hoped other sections will follow a 
like course. As will be seen by the list we 
annex, many of the papers are of considerable 
interest. The President’s address will be a contri- 
bution to the literature of steam navigation, which 
cannot fail to be of great value. e will take 
as his subject ‘‘ Steam Navigation at High Speeds,” 
treating the matter both from the historical and the 
quasi-scientific point of view from the commencement. 
No one is better equipped for giving an indication of 
what might be possible in the immediate future than 
the present Director of Naval Construction, and we 
believe the address will deal with the limitations that 
natural laws place upon the attainment of extra- 
ordinary speeds. From one so well acquainted with 
the great work of Froude, guidance of this nature 
will be of extreme value. As a practical commen- 
tary on the President’s address—and also as a con- 
— of especial local interest—Mr. Charles 
or Parsons wil read a paper on ‘‘ Cross-Channel 
Steamers, in which the claims of the author’s 
ea turbine for such work will be put forward. 

t is a subject we have quite recently dealt with 
ane though not in connection with our descrip- 
ye of the binia works at Wallsend-on-Tyne. 

nother master of high speed afloat—in fact the 
Progenitor of modern fast steamers—will be at the 
meeting, and will read a paper; but Mr. J. I. 











Thornycroft’s contribution is not on a marine subject, 
but deals with the branch of engineerirg to which he 
has mest recently turned his attention with such 
marked success. His paper on ‘‘ Recent Experiences 
with Steam on Common Roads ” is first on the list for 
the Tuesday (September 19) of the —— and 
should give rise to an interesting and valuable dis- 
cussion. In connection with this subject there will 
be an exhibition of motor cars on the same afternoon 
in the Dover Athletic Grounds. 

The other papers largely speak for themselves. Sir 
Charles Hartley’s contribution on the Suez Canal is a 
very complete and valuable record of this great 
work. We believe that the representatives of 
many of the leading shipowning companies — 
the canal propose being present, and they wil 
probably take part in the discussion. The paper 
of Mr. Mathews on the Dover Harbour Works will 
possess additional interest from the fact that mem- 
bers will be able to view the site of the opera- 
tions. Captain Lloyd’s paper on ‘‘The Below- Water 
Discharge of Torpedoes,” deals with an extremely 
difficult and complex subject, which involves the 
solving of certain very interesting problems of natural 
science, although it has been found in this, as in so 
many other similar positions, the simplest solution is 
the best. The Saturday, as stated, is to be the 
‘*French Day,” and there is only one hg down, 
that by Mr. Alby, on ‘“‘ The Alexander III. Bridge in 
Paris.” The Monday, as usual, will be devoted to 
electrical engineering, there being but four papers to 
be read. In regurd to the latter remark, it may be 
said that it is another hopeful sign for the success of 
Section G that the programme has not been over- 
crowded by a vast mass of papers, the management 
having exercised a wise discretion in reducing the total 
of the five days’ sittings to sixteen papers, including 
the President’s Address. This is a great improvement 
upon the protracted and wearisome meetings of a few 
years ago when the section kept sitting without a break 
until late in the afternoon, with sometimes no more 
than half-a-dozen members in the body of the hall. 
The following is the programme of the section to be 
read in Section G. We understand that those 
members who purpose taking part in the discussions 
can obtain copies of some of the papers beforehand by 
applying to the authors or tothe Recorder, Professor 

. Hudson Beare, University College, London : 

Thursday, September 14, 11.30 a.m., Sir William White, K.O.B., 
F.R.S., Presidential Address. 2.0 p.m., W. Mathews, 
M. Inst. C.E., ‘‘The Dover Admiralty Harbour Works.” 
E. Marshall Fox, ‘‘Non-Flammable Wood and its Use in 
Warships.” 

Friday, September 15, 11.0 a.m., Sir Charles Hartley, K.O.M.G., 
F.R.S.E., ‘‘A Short History of the Engineering Works of 
the Suez Canal to the Present Time.” Hon. C. A. Parsons, 
F.R.S., ‘‘ Fast Cross-Channel Steamers.” M. Robinson, 
M. Inst. C.E., ‘‘The Niclausse Water-Tube Boiler.” Oap- 
tain Lloyd, ‘‘ The Discharge of Torpedoes below Water. 

Saturday, September 14, (The visiting members of the French 
Association for the Advancement of Science will take part in 
the Saturday Sectional Meetings). A. Alby (of Paris), ‘‘ The 
Erection of Alexander III. Bridge in Paris.” 

Monday, September 18, 11.0 a.m., A. Siemens, M. Inst. C.E., 
‘* Electrical Machinery on Board Ship.” J. Swinburne, 
M. Inst. C.E., “‘ Earth Currents from Electric Tramways.” 
Sherard Cowper Coles, Assoc. M. Inst. C.E., ‘‘ Some Recent 
Applications of Electro-Metallurgy to Chemical Engineer- 
ing.” Wilfrid S. Boult, Assoc. M. Inst. C.E., as 
without Contact : A New System of Railway Signalling.” 

Tuesday, September 19, 11.0 a.m., John I. Thornycroft, F.R.8., 
** Recent Experiences with Steam on Common Roads.” E. 
Case, Assoc. M. Inst. C.E., ‘‘ The Dymchurch Wall and the 
Reclamation of Romney Marsh.” T. Messenger, Assoc. M. 
Inst. C.E., ‘‘ An Instrument for Gauging the Circularity of 
Boiler Furnaces and Producing a Diagram.” T. Kenward, 
“The Sea Lights of the South and South-East Coasts of 
England, including the Channel and Scilly Islands.” 





NIBLETT AND SUTHERLAND’s TxesTiING Batrery: Er- 
RATUM.—By a printer’s error, which we much regret, the 
weight of the 500-volt testing battery noticed in our issue 
of August 18, page 205, and supplied by Messrs. Niblett 
and Sutherland, of 61, Chandos-street, Strand, to the 
Live 1 Corporation Tramways, was stated at the 
absurd figure of 500 Ib. in place of 50 Ib. 





CaTaLoguEs.—Mr, F. Schichau, Elbing, the well-known 
and successful bens gerne builder, has just issued a pretty 
album of colou: — of many of the famous torpedo- 
boats and torpedo-boat destroyers built at the works for 
Germany, Ruasia, China, Turkey, Brazil, Italy, Japan, 
with the Norway cruiser Valkyrjen and the Nowik for 
Russia. The book is handsomely bound.— We have 
received from the Baldwin Locomotive Works, Philadel- 

hia, a copy of a pamphlet, giving particulars of a num- 
coe of engines recently constructed by them.—Mr. R. W. 
McDonald, of 3, Lambeth-hill, Queen Victoria-street, 
E.C., has sent us a copy of his new price-list of gas- 
fitters’ accessories and hand-power screwing machines, the 
largest size of which will take in tubes as much as 6 in. in 
diameter.—The Edison and Swan United Electric Light 
Company, Limited, of 36and 37, Queen-street, E.C., have 
just issued a price-list of their new burnishers, intended 
for keeping the commutators of dynamos and motors in 
a perfectly clean condition. —We have received from 
Messrs. W. F. Dennis and Co., 23, Billiter-street, E.C., 
a price-list of the various weldless chains manufactured by 
essrs. Felten and Guilleaume, of Mulheim, for whom 
— Dennis are the sole agents in the Uuited King- 
om. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 31. 

WHILE no marked change has come over the iron 
trade throughout the country, there are signs of 
trouble that cannot be ignored. Prices are being ad- 
vanced simply because material cannot be furnished 
as soon as wanted. This was particularly the case 
last week in New York when angles, beams, channels, 
and tees were marked up 5 dols. per ton, with manu- 
facturers sold up from two to four months ahead. 
The cost price of manufacture can advance very little 
because of the fact that most of the big producers 
control their own ore and blast-furnaces. It costs 
scarcely any more to make pig or steel billets than a 
year ago, yet prices have about doubled on pig and 
more than doubled on steel. Large purchases of 
basic and Bessemer steel, amounting to 50,000 tons, 
were made in this market last week. Large users 
of forge are now endeavouring to buy forges, use 
of the advance of 50 cents since last week. Furnace 
capacity is clearly insufficient. The anxiety of large 
consumers to place orders for next year shows that 
they believe prices will not lose their momentum for a 
year. There will }se a rush of 1900 orders from this 
output and Southern furnaces are sold up to Mid- 
summer on basic iron. The demand for ore is beyond 
shipping facilities, and no relief is possible until new 
vessels are built. That is along way off. At Pitts- 
burgh billet mills took orders this week at 39 dols. 
Large orders for steel rails are now in sight for next 
spring delivery. Export demands for plates, wire 
rods, and pig iron, have suddenly increased, and there 
is not material to be sent. Interior iron centres like 
Chicago, Cincinnati, and St. Louis are doing a large 
business for future delivery. The anxiety to secure 
material for 1900 is a good sign and a bad one, It 
will be a long time before there will be a pronounced 
increase in pig-iron capacity, and it will be next 
spring before rolling-mill capacity will be able to cope 
with the estimated probable demand. All these 
things sustain a feverish condition. Machinery and 
tools and equipment makers record enormous orders 
weekly, and the indications are that there will bea 
great struggle among buyers of machinery to secure 
what they want this winter. Machine-shop capacity 
is being increased at a remarkable rate, and at this 
time there are in process of erection upwards of a 
hundred additions of importance. 





Frencu Rattways.—The length of line in operation 
upon the six great French railway systems is returned at 
23,040 miles. The ee of line in opera- 
tion in September, 1898, was 22,924 miles. 


Water Suppty 1n NortH YorksHIRE.—The Easing- 
wold Rural District Council has adopted a scheme for 
supplying water from the Hambleton Hills, to ten villages 
in the district containing an aggregate population of 
3600. The cost of carrying on the scheme is estimated at 
15,6297. Mr. F, Graham Fairbank, of York, is the engi- 
neer concerned. 





Gotp Minne IN Ruopesta,—At the annual meeting 
of the Bulawayo Chamber of Mines, Dr. Sauer, the pre- 
sident, said that the past year’s predictions with respect 
to Rhodesia had been more than borne out by the steady 


: _——— of gold. A recent decrease in the output was 


due to the lack of active labour, and not to any falling off 
in the value of the reefs. The average number of stamps 
working during the last ten months was 90, and the present 
number was 115. These stamps had crushed 79,711 tons, 
— 46,371 oz. of gold, the average return per ton 
ing 11.63 dwt., or 2/. 2s. 5d. This return was from 
the mill alone; but when the cyanide process was in 
full swing, it was believed that the we return 
would be 17 dwt. At present there were 80,000 current 
claims in Matabeleland, but the bulk of the work of last 
ear had been done on properties which the owners 
lieved were payable. The total work done since 
the occupation was 177,344 ft., of which one-third had 
been done during the past twelve months. Many more 
mines would be brought shortly to the producing stage. 
The working costs were eg Mpa the average being 
1/. 2s. 9d. per ton, including per ton for redemption. 
There was no reason to believe that these costs would be 
materially increased. They were still limited as to wood 
for fuel, but it was hoped that coal would be available 
within twelve months; there was no lack of firewood at 
present. Minin timber was now plentiful, and likely 
to remain so, and he believed that there was plenty of 
water in the country for all milling purpopes, none much 
further than three or four miles from the mines. Storage 
reservoirs were to be constructed, and the rainfall was 
ular and ample to fill them. Speaking of native 
labour, Dr, Sauer said, considering the number of natives 
in the territory it was both unsatisfactory and expensive. 
He advocated more taxation of the natives which would 
constrain them to work; but mine managers did not 
desire that force should be used. The work done on the 
various mines showed a — increase in twelve months. 
The gold now was of a high grade, and the price had 
risen from 68s. 4s. to 76s. per ounce. He was firmly 
convinced that the country would be a big gold-produc- 
ing region. Several reefs been cut at 500 ft. depth, 
and the ore remained as good, and the reef as permanent 
as that at the beginning. 
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“THE SOUTH DEVON ATMOSPHERIC 
RAILWAY.” 
To THE Eprror or ENGINEERING. 

Sir,—Will you allow me a little space in your next 
issue to correct some of the statements made by Sir 
Frederick Bramwell (in his paper bearing the above title, 
recently read before the Institution of Mechanical Engi- 
neers) on page 281 of last week’s ENGINEERING, re- 
specting the old Pneumatic Despatch Company’s system 
between Euston Station and the General Post Office, 
St. Martin’s-le-Grand? The tube was of the shape de- 
scribed, but its width was 4 ft. 6 in., not 5 ft. 

The line was constructed to St. Martin’s-le-Grand, and 
measured altogether 2? miles from end to end. There 
were three stations, the Central, at 245, High Holborn 
—not the Holborn Post Office—and one at each end. 

There were never any station difficulties at St. Martin’s- 
le-Grand, and during the last six months of the com- 
yapy’s operations trains were ‘‘ blown” and ‘‘sucked” 
tar Andes and forwards through the whole length of 
railway many times a day. : 

The tube is still in situ, and will probably again be put 
to a similar use as that for which it was designed, only 
instead of pneumatic, electrical means will be employed. 

I am sure Sir Frederick Bramwell will accept these cor- 
rections in good part, coming as they do from one whose 
first experiences of engineering were gained under the late 
Latimer Clark and Robert Sabine, on the old Pneumatic 
Despatch Company’s line, although seven years later than 
1863. 

I remain, Sir, very faithfully yours, 
T. E. GATEHOUSE. 

4, Ludgate Hill, London, E.C., September 5, 1899. 

P.S.—I may add that I treated myself as a parcel on 
scores of occasions, and thoroughly enjoyed the trips. 








DAVIS’S STEERING GEAR FOR AUTO. 
CARS. 
To THE Eprror or ENGINEERING. 

Sir —The accompanying mathematical proof of my 
gear has been forwarded to me by Mr. C. A. Matthey, an 
Englishman residing at Kieff. As it may be of use for 
designing other gears than my own, where the divided 
axle arrangement is employed, your readers may be in- 
terested, as the method of ratio of instantaneous angular 
velocities appears to provide a powerful plan of attack on 
a certain class of problems. 

Before giving Matthey’s analysis, the following de- 
scription of the gear from a geometrical point of view will 
assist the readers. The diagram subjoined shows a plan of 
a four-wheeled carriage with the two guiding wheels 

»ivoted on a divided axle on the Ackermann system, the 
fine of centres being, of course, parallel to the fixed axle. 
If another parallel be drawn on the remote side of the 
axle carrying the guiding wheels, with regard to the fixed 








axle, and at a distance equal to the length of the wheel- 
base: then if an isosceles triangle be described with the 
distance between the pivots of the wheel arms as a base, 
and with its apex on the last drawn parallel line, the 
equal sides can be taken as representing the position of 
tillers for a straight course. 

For all other positions of the steering or guiding wheels, 
correct alignment of all the wheel axles obtains when the 
new positions of the wheel tillers are such that when pro- 
longed they meet in the same point on the parallel 
shown. 

The mechanical devices to accomplish this relation need 
not be alluded to in a purely mathematical demonstra- 
tion. 

The geometrical construction has proved useful to some 
of my friends who are engaged in the design and con- 
struction of motor carriages. 

Tam, Sir, yours faithfully, 
Henry T. Davis. 

115, Lewisham-road, London, S.E , August 28, 1899. 





H. T. Davis's Steering Gear for Four-Wheeled Vehicles. 
As a tirst step to proving the correctness of this gear, I 
will demonstrate a preliminary theorem which concerns 
all correct steering gears, whatever their mechanical 
details ; that is, all rs in which the front axles pro- 
duced, as seen in plan, intersect in the hind axle pro- 
duced, for every position of the gear. 
The theorem is this: That while the helm is being put 


over either way, the instantaneous angular velocities of 
the steering wheels about their vertical axes are in the 
inverse ratio of the squares of the lengths of the axles, 
measured from the respective vertical axes to the inter- 
section of the axles. 

T use the word ‘‘ axle” to denote the horizontal member 
on which the wheel turns, and ‘‘axis” to denote the ver- 
tical line about which it revolves for steering. 

Thus Fig. 1 represents a gear of the Ackermann class, 
A and B being the axes of the steering wheels, C D the 
hind axle, F the point in the hind axle produced, in which 
the fore axles produced meet. Then, if the helm be 
moved so that the point F’ moves along the straight 
line C D, the instantaneous angular velocity of B is 
to that of A as A F2 to B F?, or as co-sec? X A F to 
co-sec? X BF; or as sin? X BF tosin? X A F, X being 
in A B produced. 

To prove this refer to Fig. 2, where B is a centre about 
which swings the straight line B F, the point F lying 
always in the straight line D F. 

Draw B D perpendicular to D F. 

Suppose the linear velocity of F along D F to be con- 
stant. 

Now the I. A. V. (instantaneous angular velocity) of a 
moving point about a fixed one is directly as the linear 
speed and inversely as the radius, when the motion is 
at right angles to the radius-vector joining the two points ; 
and when the motion is not at right angles, the I. A. V. 
is directly as the component of the motion at right angles 


a 


Fig. 7. 
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to the radius, and inversely as the radius. Thus, when 
the point F is passing through the position D, the I. A. V. 
is the constant linear velocity divided by the length B D. 
We may call this Unit I. A. V. (unit linear velocity by 
unit radius). 

Consider any other position B F of the radius-vector ; 
then evidently the resolved component of the velocity of 
F, at — angles to B F, is the actual velocity along 
D F multiplied by the sine of the angle B F D. 


So 
, > _ sin BF D 
I. A. V. of BE =F 


but B F = cosec B F D (B D being unity) 
eersees: Nis 

~ sn BE D 

I. A. V. = sin? BF D. 


Similarly, if A be another centre, at a distance from 
- a A C=B D, the I. A. V. of about A is sin? 
_ Therefore the I. A. V.’s of F about A and B respec- 
tively are in the ratio of sin? A F C to sin? BFC, or 
inversely as the squares of the radii-vectores A F and 
B F, which proves the preliminary theorem for constant 
linear velocity of F. 

Clearly, it is true for the intersection of the radii- 
vectores when the linear velocity is not constant, for it 
is in any position the same for both. 
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Therefore 








And the converse is evidently true, viz., that if the 


point F moves so that its I. A. V.’s about A and B are 
ree B? to F A?, its path is a straight line parallel to 


Coming now to Davis’s gear, we have A and B the 
vertical axes (see Fig. 3), A L and BM the telescope 
levers, which in the mid-position intersect, produced, in 
E, EH bisecting A B at right angles in H, and being 
equal to H K, the distance between the fore and hind 
axles. LM isarod of fixed length hinged to the tele. 
scope levers, and guided parallel to A B and always at 
the same distance from it. 

In the first place, it is clear from the Seeesitices on 
similar triangles in the sixth book of Euclid, that E 
moves when the helm is put over in a straight line 
parallel to A B. 

Take any new position of E, as N: then EN is per- 

pendicular to EH. From N drop perpendiculars N O 
and NP on BE and AE produced. Evidently the 
triangles N E P and N EO are equal in all respects, 
and =NO. 
The axles of the front wheels, making always the same 
angle with their respective telescope levers, have moved 
through angles X B F and X A F, equal respectively to 
NBE and NAE. Be it noted, that we do not know, 
as yet, that the point F lies in C D, the hind axle 
produced. 

Of course, the I. A. V. of BN is always equal that 
of PA being rigidly connected. And so with A N 
an ; 


Then 
I. A. V.of BF _ TI. A. V. of BN 
LAVA  LACVLEAN 
-AN?_ AN? BN 
BN2 NP?" NO? 


— cosec?N A E _ cosec? X AF 
c.sec? NBE  cosec? X BF 
-AFP 
BF 
Therefore F moves in some straight line parallel to A B. 
_ That this straight line is C D, the hind axle produced, 
is evident from the consideration that there is one posi- 


tion of the gear in which the straight line joining N and 
F is at right angles to A B. Now it is seen in the course 


of the above reasoning that 





Yr 3 . 

AN and in that par 
ticular position it follows that F and N must be equi- 
distant from A B; and hence in all other positions, as 
they move parallel to A B. 

Yours faithfully, 


Kieff, South Russia, August 17, 1899. ; 





NAVAL ENGINEERS. 
To THE Eprtor or ENGINEERING. 

Sir,—Now that ‘‘ Far East” has arrived at the “‘plain- 
speaking” stage of his loquacity, and has announced his 
intention, ‘“‘even at the risk of hurting some people’s 
feelings,” of ‘‘coming definitely to the point,” and no 
longer ‘* beating about the bush,” it becomes a very easy 
matter to point out the delusions under which he is 
labouring. Enlightenment may reach him yet, even in 
‘* Far Cathay,” it he still remains with a mind open to 
conviction, 

He appears to have been disappointed in the non-attack 
on his main point—‘‘that men are what they are by 
reason of what they do, and not at all by reason of what 
they are called ;” but he must always expect his weaker 
arguments and his more evident sophistries to be swept 
away first ; and now that he is left with this one comfort- 
ing text as the sole remnant of all his argumentative 
forces, let him take a friead’s advice—Retire gracefuly, 
if possible, with the ‘‘main point ;” study it, reflect 
upon it, and use it as a sop to wounded dignity if ever he 
is called hard names. 

The engineers would like to contradict once and for 
all time the false impression that has gained ground 
that they wish to usurp the titles, or the functions, of 
their brother officers in the executive branch of Her 
Majesty’s Navy. What they are asking for is executive 
rank and titles in their own department as members of 
a separate and new military corps—the Royal Naval 
Engineers. They wish now and for ever, being as a 
corps, an indispensable adjunct of the fighting line, to be 
classed within the military and not the civil branch of 
the Navy. 

The great mistake of ‘‘ Far East” is so apparent that 
it seems almost unnecessary to point it out; still errors 
publicly stated need public refutation. 

Let me then point out that the titles captain, lieutenant, 
sub-lieutenant, &c., are not professional titles, as he 
imagines, They have to be supplemented by the letters 
R.N., R.M.A., R.M.L.1L, &c. to become professional 
titles, and are of themselves we od clear and unmis- 
takeable tokens of the rank the officer holds in the par- 
ticular corpsin which he may be serving. 

By your courtesy I will here quote, from a very able 
— a paragraph that brings out this point very 
clearly : 

‘‘Tf the present executive or ‘sailor’ officers of the 
Navy were in civil employment they would be designated 
in such employment as the masters or mates of their re- 
spective veseels; but owing to their being militarily 
organised in a fighting navy, a distinction of rank 13 
necessary, and they are therefore distinguished by names 
or titles by which their rank might be recognised. 

originally the ‘sailor’ officers were the only naval 





officers, they have come in time to look upon these titles 
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uliar to themselves, to their profession ; but if the 
peti core of these titles be analysed (many of them, such 
as captain, lieutenant, &c., are common to both Army and 
Navy, and to many other organisations) it will be seen 
that they designate rank only and not profession. ‘Cap- 
tain’ signifies merely the head or chief of a department, 
and ‘lieutenant’ signifies one acting in his place or by 
his authority, ‘commander’ is a corruption of comman- 
dant, ‘commodore’ a corruption of commandatore, all 
of them military or Army titles. Even ‘admiral’ 
is the Arabic term for ‘general.’ None of the 
above titles therefore have any connection with sea- 
manship, and are therefore as amare riate to one naval 
corps as another; but as these titles have been accepted 
as definitely and absolutely indicating rank, and as owing 
to the indivisibility of the Navy as a fighting service, 
there can be but one kind of rank for the officers who are 
concerned in its fighting efficiency, the same titles should 
be given to those officers, whether they belong to the sea- 
man branch or whether they belong to the engineer 
branch. In fact, as the engineers are seamen in the true 
sense of the word, and as their duties are executive in the 
true sense of the word, they should be given the same kind 
of rank as the so-called executive and seaman officer. A 
military organisation is just as indispensable to them as 
to the present executive officers for the proper perform- 
ance of their duties on board ship, and the engineer 
ofticers must have both the prestige and the power 0: rank 
to do their duty with the utmost efficiency.’ 

The offensive remarks of ‘‘ Far East” regarding the 
“filching” and ‘‘ degrading” of titles which for centuries 
have been attached to the performance of certain duties 
are here met and rebutted, and the same fate would have 
befallen them had they been advanced in a more graceful 
manner. 

I have visited on board a United States flagship, and 
have seen the new American scheme in operation. Cer- 
tainly no friction results, and although not agreeing with 
a change of system that seems so much in advance of 
present necessity, still, in the course of conversation 
with the American officers on the subject, I could not 
help being struck with one very significant fact, that 
whereas there was much adverse criticism and division 
of opinions on the questions of general training and 
general command, there was perfect unanimity on the 
necessity for the changes which the engineer officers of 
our Navy advocate, viz, military titles, equal rank, 
equal pay, and executive control of the engineering 
staff. 

The American engineers did not, in fact, advocate more 
than this, and the new Bill that has so radically altered 
the constitution of the United States Navy was the out- 
come of the suggestions of a “line” officer of high 
standing—Captain Robley D. Evans. 
I remain, yours faithfully, 
Horr 








‘*NAVAL ENGINEERS AND NAVAL 
ENGINEERING.” 
To THE EprToR oF ENGINEERING. 

Sir,—Is not your correspondent ‘‘B. L. 8S.” asking 
rather too much of the naval engineers when suggesting 
they should invent ‘‘a mechanical stoker applicable to 
marine engines” ? One can only infer from his concluding 
paragragh that he imagines the main engines to be in the 
** stokehole ” (sic) ! 

Yours truly, 


WALTER May. 
25, Bath-road, Bedford Park, W., 
September 1, 1899. 





WESTINGHOUSE GAS ENGINE. 

To THE EpITOoR OF ENGINEERING. 
_ Sir,—In his letter appearing in your issue of the 1st 
inst., ‘‘ Onlooker” does not give any clue to what he means 
by the indicated efficiency of gas engines. After his 
extraordinary idea of what constitutes mechanical effi- 
ciency, it is permissib!e to doubt whether his question 
regarding what he terms indicated efficiency is so simple 
and straightforward as he states. 

In any case the figures given for the Westinghouse 
engine and the figures in the Table I gave in my last 
letter are sufficient to show that the smaller the en- 
gine the less the mechanical and thermal efficiencies 
are. The value in foot-pounds attached to the British 
thermal unit is clearly given in the formula for thermal 
efficiency. 

It is evidently the case that ‘‘Onlooker” knows little 
or nothing about gas engines, or he would have written 
ina less amazing, if not less amusing, style, and at the 
Same time saved himself needless worry as to whether 
the Westinghouse people know what their engines are 
capable of doing or not. : 

Yours truly, 
: JAMES DUNLOP. 

206, Gorton-lane, Gorton, Manchester, 

September 1, 1899, 





ENGINEERING RECORDS. 
To THe Eprror oF ENGINEERING. 

Sir,—Like many of my confréres, engineering problems 
often present themselves to me which demand research 
work, more particularly amongst the ever-accumulating 
experimental information and practical experiences of 
modern days; and on a recent occasion, where it was 
thought necessary to collect all that was known on @ 
single subject, it was decided to ransack every available 
publication, going back about five years. To a certain 
extent this work was satisfactory, but it took up 











much unnecessary time. It was found that some 
writers and experimenters are not content with reading 
a paper once, but after presenting it, say, to the 
Royal Society, and perhaps to the Civil Engineers, they 
read it again and again at other societies, and as, in my 
case, several men were engaged on my researches I got 
repeated digests of the very same paper. Other writers, 
— split y Dsaong subject, read one part before a 

athematical Society, others before Technical Societies, 
and possibly a general summary before the British Asso- 
ciation. In very rare cases do they make any cross refer- 
ences, even to their own papers. 

In order that similar research labours may in future be 
shortened, I venture to suggest that our leading scientific 
and technical societies should assist us, their members, to 
obtain information by sorting it as it comes to hand. The 
Institution of Civil Engineers publishes in each of its 
volumes, selected papers, and abstracts of papers, with- 
out, however, in any way exhausting the cildect, and 
their indexing, although generally satisfactory, is too 
frequently published (three times a year) to be of much 
value. The Electrical Engineers issue, I believe, 
monthly summaries, which means that for a five years’ 
search one would have to consult 60 publications, and 
even in those excellent ‘‘Beiblatter zu Wiedmann’s 
Annalen” the indexing is done annually, entailing much 
hunting. 

Would it not be possible for our leading technical in- 
stitutions tc adopt some system of sorting which would 
remove all these difficulties? The Civil Engineers, Me- 
chanical Engineers, and others, have, as is well known, 
ample funds at their disposal, and could, I feel 
sure, particularly if they worked in harmony, do 
most excellent service by paragraphing the information 
which reaches them, and even without printing it make 
it available for their members. Classes and sub-classes, as 
in the Civil Engineer’s Subject Matter Index, and in the 
Patent Office Library, could easily be arranged, and then 
short abstracts typed on cards would naturally bring 
together all available information, past and present, on 
any conceivable subject, and members of these institu- 
tions would have the privilege of consulting them and 
thus save themselves much time and labour. I feel sure 
that such undertakings would very much add to the value 
of membership, and with the ever-accumulating mass of 
technical information some such system is absolutely 
called for. If I am rightly informed, America is far 
ahead of us in this respect, and although they have many 
original workers of their own they are by their practices 
of indexing sucking the brains, as it were, of the com- 
bined rest of the world. 

I would feel much obliged if you could kindly publish 
these remarks, and hope that the want I have felt is 
being shared by many others. 

Yours faithfully, 








“THE HOLYHEAD BRAKE FAILURE.” 
To THE Epitor oF ENGINEERING. 

S1r,—I have read the letter of ‘‘Dors” in your issue of 
September 1, but must confess I cannot understand some 
parts of it. Evidently your correspondent appears to 
think that there is a Westinghouse vacuum system, which 
there is not, as the only one ever in existence was fitted 
to a London, Brighton, and South Coast train (e.peri- 
mentally) at the celebrated Newark brake trials and has 
long since been taken off. It will be interesting to know 
which brake will be adopted by the London, Chatham, 
and Dover and South-Eastern Railways, as the latest 
London, Chatham, and Dover engine is fitted with both 
automatic, vacuum, and Westinghouse. I hope in your 
next issue to see what was the real cause of failure at 
Holyhead. Newspaper reporters know very little about 
brakes, and rush into — with anything, as years ago 
the Westinghouse brake would be reported “failed,” 
whereas the line might have had the train fitted with the 
Smith non-automatic vacuum. I see there has been a 
— hitch to the Royal train, the brakes being reported 
to have refused to act twice (another newspaper report 
between Aberdeen and Ballater and Perth. I shoul 
like to know the real cause, and whether the Westing- 
house brake was at fault. ‘‘Dors” says, ‘‘The new 
appliance will probably be adopted by the East and West 
Coast Joint Stock.” To what “‘new appate ” or brake 
does he refer to? Perhaps he will kindly — 

Yours faithfully, 
BREMSE. 

[The perusal of ‘‘Bremse’s” letter will probably lead 
our previous correspondent ‘‘ Dors” to conclude that the 
next time he writes sarcastically of an imaginary ‘‘ West- 
inghouse vacuum” brake, he had better adopt the late 
Artemus Ward’s practice, and add, in explanation, 
‘*this is a goak.”—Ep. E.] 








UNIONIST MORAL PRINCIPLES. 
To THE EpirTor or ENGINEERING. 

Srr,—As your journal largely interests itself in ques- 
tions of work and wages, and is much read by workmen 
and employers, all of whom are now more or less 
trades unionists, I would like to ask these two questions, 
7.€., one question each. 

First, then, I ask the trade union workmen: Where is 
your moral principle when you continuously demand 
-_ hours a day and high wages for yourselves and leave 
off work between 5 and 6 p.m., and yet allow and compel 
our daughters as dressmakers, shop assistants, and the 
ike, to work ten hours or more a ay for a few pence, 
and only leave off work at 8 or 9 p.m. ? 

Secondly, I ask the employers of workmen’s daughters: 
Where is your moral principle when you work girls and 








women for ten or twelve hours a day, until 8 or 9 o’clock 
at night, and only pay them a few pence which you know 
cannot, alone, possibly be made to sustain the life which 
they spend in your service ? 
Yours, &c., 
A Girt’s Fatuer, 





STEEL VIADUCT FOR THE BURMA 
RAILWAY. 
To THE Eprtor or ENGINEERING. 

Srr,—It has been brought to our notice that in your 
issue of June 9 last you state that the Pencoyd Company 
has in hand a steel viaduct for the Burma Railways. 
This, however, is not the case, the contract for the work 
in question having been taken by the Pennsylvania Steel 
Company, of Steelton, Pa., whom we have the honour of 


representing. ; 
Tiaweins that you will kindly give publicity to this 
correction, 
We are, Sir, your obedient servants, 
SANDERS AND Co, 
110, Cannon-street, London, September 5, 1899. 





_BetGian Coat Exrorts.—The exports of coal from Bel- 
gium in the first seven months of this year amounted to 
2,514,274 tons, as compared with 2,281,210 tons in the 
corresponding period of 1898. In these totals the exports 
to Krance figured for 1,791,567 tons and 1,611,744 tons re- 
spectively ; those to Germany, for 166,867 tons and 
104,052 tons respectively ; those to the Luxembourg, for 
188,152 tons and 170,552 tons respectively ; and those to 
the Low Countries, for 167,205 tons and 177,646 tons re- 
spectively. 





Locomotives ON British Rartways.—The locomotives 
on the 20 principal English, Welsh, and Irish railways 
numbered as follows at the close of June, 1899: Belfast 
and Northern Counties, 73; Great Central, 781; Great 
Eastern, 1008; Great Northern, 1161; Great Northern of 
Ireland, 145; Great Southern and Western of Ireland, 
192; Great Western, 1909; Lancashire and Yorkshire, 
1281; London, Brighton, and South Coast, 465; London 
and Nort’s- Western, 2436; London and South-Western, 
708 ; London, Tilbury, and Southend, 50; Metropolitan, 
80; Metropolitan District, 54; Midland, 2385; Midland, 
Great Western of Ireland, 127; North-Eastern, 2015; 
North Staffordshire, 87 ; South-Kastern (including Lon- 
don, Chatham, and Dover), 669; and Taff Vale, 198; 
making an aggregate of 15,824. The corresponding 
number of engines upon the 20 systems at the close of 
December, 1898, was: Belfast and Northern Coun- 
ties, 73; Great Central, 775; Great Eastern, 993; 
Great Northern, 1093 ; Great Northern of Ireland, 145 ; 
Great Southern and Western of Ireland, 188 ; Great 
Western, 1885 ; Lancashire and Yorkshire, 1268 ; London, 
Brighton, and South Coast, 465; London and North- 
Western, 2405; London and South-Western, 702; 
London, Tilbury, and Southend, 42 ; Metropolitan, 80; 
Metropolitan District, 54; Midland, 3; Midland 
Great Western of Ireland, 127; North-Eastern, 1994; 
North Staffordshire, 86; South - Eastern (including 
London, Chatham, and Dover), 669; and Taff Vale, 
198 ; making an aggregate of 15,602. It should be noted 
that the Great Central has also leased 109 engines from 
the Railway Rolling Stock Trust, Limited. 


TRADE AND PerrsonaL Notes. — Sig. Comm. Ing. 
Massa, director general of the Italian Mediterranean 
Railways since 1876, has tendered his resignation. Sig. 
Massa was one of the engineers who had to do 
with the construction of the Mont Cenis line, and 
in his position as general manager of the Mediter- 
ranean Railways he has shown himself essed of 
great technical skill, as well as great administrative 
ability. Sig. Ing. Oliva, at present assistant general 
manager, is _— designated as his successor. The 
latter’s position will be offered to Sig. Comm. Ing. 
Kossuth, who has long been traffic manager of the 
southern section of the above railway. Both Messrs. 
Oliva and Kossuth are well known as leading railway 
men in Italy. Mr. Massa has agreed to remain at his 
post until the definite appointment of his successor.— Mr. 
Arthur Wright having accepted the appointment of 
managing director of the River Plate Electric Light and 
Traction Company, Limited, has in consequence arranged 
with the British Thomson-Houston Company, Limited, 
to terminate his engagement as their retained consulting 
engineer on electric lighting matters.—Mr. G. Handley 
has left Buenos Ayres for Salta to assume the man- 
agement of tke electric light works in that city.— 
Erratum.—In a paragraph under this heading on e 
213 of our issue of August 18, the name of Mr. C. D. 
Phillips, of the Emlyn Work i ge es by a 
typographic error printed as Mr. C. W. Phillips.—In 
consequence of increased business and of having entered 
into partnership relations with Mr. Sydney Straker, 
Assoc. M. Inst. C.E., the old firm of Owen, Brazil, and 
Holborow, Vulcan Iron Work, Bristol, is converted 
into a limited com oid The style of the new compan 
will be ‘‘ BraziJ, Holborow, and Straker, Limited,” all 
the shares being held among ourselves.—The workshops 
of Messrs. R. Cundall and Sons, Limited, engineers, of 
the Airdale Works, Shipley, were the scene of a serious 
fire on Friday night last, and the damage done was 
serious, the loss, which is partially covered by insur- 
ance, 1s estimated at from 10,000/. to 15,0007. The 
firm, we are informed, have commenced the preparation 
of new premises, and hope to be soon in full work 
again. 
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WORKMEN’S COMPENSATION. 


Jackson v. Rodger.—Judgment was delivered in this 
case by Mr. Sheriff Fyfe at Glasgow on August 28. The 
facts, which were of a simple nature, were as follow: 
The defenders are shipbuilders at the port of Glasgow. 
Although they undertake contracts for the delivery of a 
vessel and engines complete, they do not themselves con- 
struct engines in their own conk On January 13, 1898, 
they entered into a contract with Messrs. Russell, Huskie, 
and Co. to build and deliver to them a vessel and engines, 
which engines were to be built and fitted on board by 
Messrs. Hall-Brown, Buttery, and Co., engineers, of 
Glasgow. After the hull of the vessel was built and 
launched at Port Glasgow by the defenders, it was towed 
to Prince’s Dock ie Glasgow Harbour, to have the 
engines put in by the engineer contractors, and also to 
have the shipbuilding part of the work completed by the 
defenders. 

The pursuer is an engine fitter, who was employed by 
the engineer contractors to work on the vessel after she 
had arrived in Glasgow Harbour. On November 8, 1898, 
while he was so employed a piece of timber fell on his 
head, in consequence of which he lost his sight of his right 
7 He had been receiving wages at the rate of 363. a 
week. 

The Sheriff found (1) that the defenders were liable to 
pay compensation under the Act; (2) that he should be 

id at the rate of 18s. a week commencing November 22 ; 
B) that the pursuer was entitled to his expenses. 

In a note appended to the report of the case the Sheriff 
appears to give the following reasons inter aéia for his 
decision: ‘*The injured workman had never been 
directly in the employment of the shipbuilders ; they 
never ~~ him any wages; and he was not —- 
= the vessel while she was in the shipbuilding yard at 
all. . . . Nevertheless, in accordance with the inter- 
rca put “pom this extraordinary piece of legis- 
ation by the Supreme Court, I feel myself shut up 
to the conclusion that it is the shipbuilders and 
not the engineers who must compensate this work- 
man. We must go into the history of the case. 
At an early stage, when the case came before me, I 
decided that the pursuer could not bring a petition against 
both the shipbuilder and the engineers, as there is no 
provision in the Act for joint liability. The pursuer 
thereupon elected to sue the shipbuilders. His case was 
in the first instance dismissed by the Sheriff-Substitute 
at Greenock, on the ground of there being ‘no relevant 
case set forth against the defenders.’ Thereupon a case 
was stated for the Appeal Court (i.¢., the Scotch Appeal 
Court). Inthe present case one would have thought that, 
all that the Sheriff-Substitute had found being that the 
case was irrelevantly stated, the only question arising 
under the ap was whether or not the case was rele- 
vant, But this question was not discussed at all, and the 
Court of Appeal has not in so many words said whether 
the case was relevant or not. At any rate, the case was 
re-heard by the Sheriff at Glasgow, at the direction of the 
Appeal Court, and one of the questions put to him, 
being answered in the affirmative, in my opinion covers 
the whole case. The question was: *‘ Were Rodger and 
Co., the shipbuilders, within the meaning of section 7 of 
the Act, occupiers of the Prince’s Dock as a factory 
which is a shipbuilding yard on the occasion libelled ’ 
This was answered in the affirmative by the Appeal 
Court. I take this affirmative answer to mean that the 
Court has decided that the place where this workman 


was injured, viz., the inside of the hull of the vessel |. 


lying in a public dock in Glasgow Harbour, was a ship- 
building yard, that a shipbuilding yard is a factory 
within the meaning of the Act, and that the defenders 
were the occupiers of the factory. Being ‘occupiers’ 
they are also ‘undertakers,’ and are, therefore, liable to 
pay compensation.” 

udgment was given accordingly for the pursuer. 
Compensation 18s. a week. 








AMERICAN BripcE- Buitpinc. —The Pheenix Bridge 
Company, Pheenixville, Pennsylvania, has secured a con- 
tract to build the Kagashina Viaduct in Japan. The via- 
duct is to be of steel, of five spans, and about 1000 ft. in 
length and 100 ft. high. The engineers are now at work on 
the specifications. The contract was secured in competition 
with leading European bridge-builders. The company has 
completed eighteen steel bridges for the Chinese Eastern 
Railway, and they are now on their way to Vladivostock. 
They have also secured a contract to build a number of 
steel railway bridges for Northern Mexico. 


AMERICAN RAILROADS.—The length of completed rail- 
roads in the United States at the close of June was 184,648 
miles, as compared with 183,284 miles at the close of 
June, 1897, and 181,983 miles at the.close of June, 1896. 
The number of companies owniny the mileage in opera- 
tion was 2047 at the close of June, 1898, as compared 
with 1987 and 1985 respectively. There were also 12,745 
miles of railroad owned by private individuals in the 
United States at the close of June, 1898, as compared 
with 17,862 miles at the close of June, 1897, and 30,475 
miles at the close of June, 1896. The number of private 
railroad proprietors in the United States at the close of 
June, 1898, was 94, as compared with 128 and 157 respec- 
tively. The number of locomotives at work on the various 
lines at the close of June, 1898, was 36,234, as compared 
with 35,986 and 35,950. The number of mger car- 
riages at the close of June, 1898, was 33,595 as compared 
with 33,626 and 33,003. he number of trucks at the 
close of June, 1898, was 1,248,826, as compared with 
1,221,730 and 1,221,887. The number of employés at the 
close of June, 1898, was 874,558, as compared with 
828 470 axd 826,°50. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. The price of quicksilver is 
r bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton, 





eavy steel rails are to Middlesbrough quotations. 
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THE DIFFUSION OF ELEMENTS IN IRON. 
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_ INDUSTRIAL NOTES. 

THE action of the Seamen’s and Firemen’s Union is 
not regarded with enthusiasm by some of the leaders 
of the labour unions most likely to be affected if a 
stoppage of vessels on a large scale should take place. 
The action was too sudden and too peremptory to 
comme itself to the older and more experienced 
eee and even the newer leaders see danger in it. 

he Shipping Federation appears to regard the move- 


ment with equanimity, for it is‘stated on authority that | 


(For Description, see Page 311.) 
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the federation will not interfere unless intimidation 
takes place. The dockers’ strike at Hartlepool has 
intensified the situation in that part of the United 
Kingdom, the men having threatened to throw in 
their lot with the seamen if their demands are not 
granted. But the Dockers’ Union would, in 
that case, have to say a word, or the men might 
find themselves without resources for the conflict. 








The leaders in three of the chief ‘‘ Transport Unions” 


have expressed a doubt as to the policy of the Sailors | 
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and Firemen’s Union, in view of the lack of organisa- 
tion, the want of funds, the absence of support 
from kindred associations, and the keen competition 
of foreign seamen. The organisation of the seamen 
is in a lamentable state. For years past its action 
has been spasmodic. At times branch has been fight- 
ing branch ; then there has been a truce, and further 
attempts at ——— have been made. A good 
sound union, well conducted, with prudent, cautious 
men as leaders, would be good for the seamen, and 
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need not be harmful to the shipowners. The general 
complaint made by the leaders in connection with 
the seamen’s dispute is, that the men have not 
shared in the general prosperity of the shipping 
trades. Various causes are eleel ion reasons why the 
improvement in the wages of — men has not 
kept pace with that of other workers. It may be that 
the present position and the immediate prospects 
of the carrying trades are better than they have been 
for years. But these trades are more fluctuating 
than most businesses, and the early future may bring 
a collapse. A lack of mutual co-operation, however, 
is to be deplored, It is in the interests of the men 
that the public sympathy which has ever been enter- 
tained for seamen, should be strengthened, and not de- 
stroyed, or even weakened. To insure this cautious 
and prudent action must be taken, if only for the 
sake of the men. There is one note in the manifesto 
of the Seamen’s Union that will commend iteelf, 
namely, the expressed desire to constitute some work- 
able method of conciliation, ‘‘by means of which 
strikes, lock-outs, and other dislocations of the ship- 
ping trade may be avoided.” The seamen’s life is not 
a life of idle luxury at the best ; the men bravely face 
danger, with no k-door of escape. They contri- 
bute largely to our national prosperity. In case of a 
disastrous war they would be a valuable auxiliary to 
our naval defenders. On all grounds they deserve 
consideration. But they must be governed by pru- 
dence, like all other men. Not only should their de- 
mands be reasonable, they should also be reasonably 
put forward, not with a threat. 

The September report of the Associated Iron- 
moulders indicates that employment is becoming more 
general as the holiday season is drawing to a close, 
and the repairs undertaken during holidays are 
being completed. Members are being told that there 
are numerous complaints as to the neglect of work, 
especially in the piecework shops, and the dis- 
trict committees are charged with the duty of 
dealing with neglect of work, and of putting a 
stop to the unnecessary loss of time which is 
taking place. The society also experience a diffi- 
culty by reason of the grate-fitters’ dispute, which is 
throwing idle a number of members, and costing the 
society a large sum in the shape of idle benefit. The 
cost of the latter benefit was, for the month, 300/. 
higher than in any previous month of the year, largely 
owing to the dispute referred to, for which the Iron- 
moulders’ Union is in no way responsible, and partly 
to the holidays. Still, the income exceeded the ex- 
penditure by 96/. Superannuation benefit is increasing, 
which circumstance is causing many to look forward to 
State old-age pensions. There is a dispute in the west- 
ern district of Glasgow as to the rule of payment in 
case of a breakdown and stoppage of work ; the mem- 
bers have ‘appealed against the ruling, and a court of 
conciliation was established todeal with the case. The 
arbitrators decided against the members in the matter, 
and in favour of the committee who first adjudged 
the case. The vote of the members having once = 
been taken on the subject of a legal eight-hours day, 
the voting has resulted in its favour by over 1000 
majority, thus reversing former decisions on this 

uestion. The voting as to only supporting candi- 
doves at elections who will pledge themselves to sup- 
port a legal eight-hours day was, however, only 
carried by a majority of 211. If candidates are 
aloha, how is such a measure to be carried ? 


The National Union of Boot and Shoe Operatives 
report that the state of trade is fairly good, more 
favourable than it has been for many years at this sea- 
sonof the year. As regards disputes, they are stated 
to be few, but in one case every effort is being made 
to fill the places of those on strike by foreigners. The 
latter are exhorted to work with the union members, 
as the benefits to be gained will be shared alike by 
Jew and Gentile. he Glasgow dispute, after a 
struggle of three months, has been settled in favour 
of the men. The dispute arose out of the question of 
providing workshops for slipper makers, as was already 
done for clickers, lasters, finishers, &c. Workshops 
are now to be provided. A strike over a stoppage of 
money for spoiling material was only averted by 
negotiation, the men alleging that the injury caused 
was not due to any fault of the workers. However, the 
matter was settled in terms which apply to the future 
as well as to the case under consideration. A stoppage 
of work of short duration also took place at Stafford, 
which the president of the union went to investigate. 
It was found to be of a technical character and com- 
plicated, but he induced the men to resume work on 
the understanding that the matter shall be investi- 
gated by a committee. It appears that the visit of 
the late Mr. Inskip is likely to develop a new kind 
of labour organisation in the United States in the boot 
and shoe industry. Most of the American unions are 
for strike purposes only. Mr. Inskip impressed upon 





the members of these unions the advantages of com- 
bining with trade purposes provident benefits such as 
the best unions in this country have organised. 





It is likely that a similar course will now be 
attempted in America. The progress of conciliation 
is shown by the report of the meeting of the Leicester 
Board of Conciliation and Arbitration, at which many 
important matters were discussed in a most friendly 
manner, showing that if friction arises in some cases, 
the principle of conciliation is safe co far as this trade 
is concerned. 


The Jronworkers’ Journal for September gives 
a report of the first meeting of the federation, 
46 delegates being present, representing 44 trade 
unions with an aggregate of 310,437 members. The 
first management committee includes four members 
of labourers’ associations; the chairman is the repre- 
sentative of the gas workers, the vice-chairman of the 
weavers, the treasurer of the ironfounders, while the 
secretary is an engineer, member of one of the Glas- 
gow branches. London has been chosen as the head 
centre by 162,860 votes to 142,979. 


The reports of the North of England Conciliation and 
Arbitration Board, and of the Midland Wages Board, 
show that two advances in wages of 24 per cent. have 
taken place in the North of England, and in the Mid- 
lands the wages of puddlers have been raised to 8s. 6d. 

r ton. As an example of the working of the 

fidland Wages Board a question of management and 
new arrangements arose in connection with a large 
firm, the men being dissatisfied with the new con- 
ditions, one of which was the payment direct by 
the firm of all employed. After a careful inquiry, 
the representations of the men, backed up by the 
influence of the association, convinced the firm 
that it was better to revert to the old custom, which 
was agreed to. It is when delicate questions such as 
these crop up that the value of the board is made 
manifest. As Sir David Dale could not see his way 
clear to act as arbitrator in the matter of the Consett 
light plate mille case, Dr. R. Spence Watson has been 
requested to act in his stead. Several disputes have 
been recently settled by the beard. 

The thirty-first annual Trades Union Congress was 
opened at Plymouth on Monday last. The proceed- 
ings will be dealt with as a whole in next week’s issue, 
and, therefore, only a preliminary notice is needed 
here. This is the first time that the congress has 
been held so far west, Bristol being the only city in 
that direction in which its meetings have taken place. 
The city of Exeter might have been fitly chosen, but 
it is weak in a trade union sense, although it was 
once a stronghold of the old guilds. Plymouth, to- 
gether with Devonport, Stonehouse, &c., is very 
much stronger from a trade union point of view. 
The number of delegates sent to the congress 
was 381; the Miners’ Federation sent 52 delegates, 
representing 213,000 members, inclusive of South 
Wales. The textile trades of Lancashire sent 34 
delegates, representing 75,640 members; the car- 
penters 56,000 members, and the railway servants 
54,000 members. The notable thing about the re- 
presentation is the vast increase in the number 
of delegates from one and the same body, but 
this is caused by the great increase in member- 
ship, and by the rules apportioning representation 
in proportion to members. At the Birmingham Con- 
gress, held thirty years ago, one delegate to a trade 
was the general rule; in only a few instances were 
there two or three. Then payments towards expenses 
were purely voluntary, with the exception of a con- 
gress fee of 10s. to each delegate to pay the congress 
expenses. Then there was no paid secretary or other 
official, and no welcome of a public character by the 
corporation or by any other body. At that date trade 
unions were under the ban of the law, their funds 
being at the mercy of any scamp who embezzled 
them. At the close of the session of 1869 a tem- 
porary Act was passed to protect the funds of the 
unions, being carried by Mr. Thomas Hughes. The 
progress since then has been most remarkable. 


The position of the engineering trades throughout 
Lancashire is practically unchanged, in so far as employ- 
ment isconcerned. But complaints are more than ever 
general that there is a falling off in offers of new con- 
tracts to replace the old, the prevailing reason — 
being that customers are not prepared to pay the high 

rices now ruling, owing to the high price of material. 

ertain it is that the establishments are not booking 
new orders of sufficient weight to replace those that 
are running out. But there is evidently another 
reason than mere prices, customers cannot obtain a 
guarantee of delivery within the time desired by them, 
so that placing orders would not much facilitate early 
dolivery. The iron market has been steady, outside 
brands of pig iron have been on offer below makers’ 
prices, but quotations have been unchanged. 





The position of the iron and steel trades in the 
Wolverhampton district continues to be exceedingly 
favourable from all points of view; the recent 
advance in prices has not apparently decreased 


the demand. Inquiries in several departments are 
reported to be brisker owing to heavy orders 
in numerous home industries. Foreign advices are 
also encouraging, some good offers being under 
consideration. The various works are fully going 
on full time, the output being required for early 
consumption. Manufacturers, it is said, will not 
book new orders for raw material over a long period, 
as raw material and fuel are likely to advance 
in price next quarter. There have been inquiries for 
larger parcels for best iron for the War Office and 
Admiralty Departments, and there is a brisk demand 
for bars. Engineers are active and rolling stock 
material is in heavy inquiry. Sheets are also in 
good demand for galvanising purposes. Angles, tees, 
hoops, and channels are in active demand, strip and 
rods are in brisker sale, and galvanised iron for export 
trade is better. Offers for pig iron are larger than 
makers can accept, as they have already sold into next 
quarter, and, therefore, have to refuse further orders, 
especially Continental orders. Inquiries from outside 
districts cannot be entertained, as the output for local 
wants is insufficient. Steelmakers continue to be ex- 
ceedingly busy, especially on home account. 





In the Birmingham district the iron trade was 
fairly brisk at the close of last week’s market, orders 
being quite as numerous as manufacturers could book 
with any certainty of delivery within the required 
time. The men at the furnaces and mills were able 
to put in full time, so that the delayed supplies were 
being worked off. There was no appreciable change 
in prices, but as regards finished iron the tendency was 
in an upward direction. Nearly every material is in 
great demand. 


Presumably the plasterers’ dispute is now at an 
end, for the master builders’ and the plasterers’ repre- 
sentatives, at a conference in Manchester, agreed to a 
compromise of an advance of a halfpenny per hour, 
and a similar advance in six months’ time. The pre- 
vious offer was a second advance in twelve months. 
The dispute in other districts were previously settled. 


The directors of the Caledonian Railway Company 
have made concessions to the men which the latter 
have accepted. In busy yards the shunters and 
drivers are to have an eight-hour day, and the hours 
of drivers, firemen, and brakesmen are to be reduced 
to as near a ten-hours day as possible, on the ten or 
ten-and-a-half basis. The men regret that the entire 
staff is not to participate in the concessions, but they 
recognise the importance of the concessions made to 
the formulated demands. 

The threatened strike of miners in the western dis- 
trict of South Wales has been averted for the present 
by a friendly conference held at Cardiff. The notices 
tendered expired at the end of August ; they have now 
been suspended till October 31, in the hope that 
friendly negotiations will enable both parties to arrive 
at a settlement. At the close of the week notices 
were tendered at other collieries, but the coalowners 
promised an interview to discuss the matters in dis- 
pute. The date was not fixed, but it will have to be 
soon. 

More serious than the above disputes is the notice 
of the miners belonging to the Miners’ Federation in 
West Monmouthshire, dated September 1, to cease 
work unless the non-union men join the federation. 
It is quite a new-born zeal, for up to about a year 
ago all the South Wales and Monmouth colliers had 
persistently refused to join the federation. 





The employers and workmen in Denmark have 
virtually arrived at an agreement which will termi- 
nate the dispute. The terms of such agreement 
were to be submitted to the respective parties for 
ratification. The men have behaved in an exemplary 
manner throughout, in spite of dire privation. 

The men employed on the tug-boats at Antwerp 
came out on strike on Saturday for an increase in 
wages of 1 franc per day; 4 franc was offered, but 
refused. The boat service was mostly stopped on the 
Lower Scheldt and the Rhine. The whole of the men 
were involved, except the captains. 

The dockers’ strike at Hartlepool was settled on 
Saturday, the men having agreed to accept the offer 
to refer the question to arbitration as to whether the 
amount shall bs ls. 6d. or 3s. per week. 

Fifteen men were fined ll. 13s. 4d. each at the 
West Ham Police Court in connection with the Rouen 
strike. Forty-four men went to Rouen to unload a 
steamer ; but after a week they struck, when twenty- 
four of the men consented to resume work. Those 
who had returned to the Port of London were sum- 
moned and fined as above. The’ men’s claim for 
wages was dismissed. 








Ucanpa Rattway.—The Uganda Railway is now com- 





leted to Nairoba, 325 miles from the east coast of Africa. 
The traffic returns are good, all things considered. 
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LAUNCHES AND TRIAL TRIPS. THE DIFFUSION OF ELEMENTS IN IRON. * | errs anon an iBecnah Che eee rontained 


gE new powerful ice-breaking steamer Minto, just 

Bete we Messrs. Gourlay Brothers and Co., Dundee, 
for the Canadian Government’s winter mail and _pas- 
senger service between Prince Edward Island and the 
mainland of Canada on the 25th ult., went her contract 
trial trip on the Tay under the official supervision of 
Captain M‘Elhinney, the Canadian Governntent’s 
Nautical Adviser, to whose ideas she has been speciall 
designed, and Mr. N. MacNicoll, M.I.N.A., of MacNicoll 
and Co., Glasgow, under whose superintendence she has 
been constructed. She is 225 ft. between agp ervey sere 
by 32 ft. 6 in. by 20 ft. 6in. moulded, with extra heavy 
scantlings, &c., for cutting through the heavy ice on her 
route. Water ballast is carried in cellular double bottom 
and in large deep tank to ’tween deck aft for giving her the 

roper ice-breaking trim. The vessel is flush-decked with 
a citadel deck-house fitted for passengers and officers, 
having wheel-house and captain’s room on top forward. 
She is fitted with electric light throughout and la 
searchlight, and an armament of four 6-pounder quick-fir- 
ing Hotchkiss guns to enable her to act as an auxiliary 
cruiser in time of war. The engines are triple-expansion 
with cylinders 26 in., 41 in., and 65 in. in diameter by 
39 in. stroke; two double-ended cylindrical return 
tubular boilers for 170 lb. —s pressure, suited for 
both natural and forced draught, all designed to give not 
less than 2900 indicated horse-power. The speed attained 
was over 16 knots, and the machinery worked smoothly 
and satisfactorily. 





The Barham, cruiser, completed at Portsmouth, on the 
25th ult., a series of progressive trials which were ordered 
to be carried out in order to compare results with later 
third-class cruisers, like the Pelorus and Pandora. The 
trials were begun on August 10 and 11, when the ship 
was run at her load draught of 11 ft. 9 in. forward and 
14 ft. 9 in. aft, and they were continued on the 23rd and 
2ith ult. at her light draught of 10 ft. 6 in. forward and 
14 ft. 6 in. aft. In each case the result is the mean of 
four runs over the measured mile in Stokes Bay: 


Light Load 
Draught. Draught. 

Revolutions per minute ... 100.1 101.2 
Steam in boilers... : 132 Ib. 130 lb. 
Indicated horse-power 551 616 
Speed in knots... 10.138 10.078 
Revolutions per minute ... 143.5 143.9 
Steam in boilers... 138 Ib. 127 lb. 
Indicated horse-power 1701 1899 
Speed in knots ‘ 14.266 14.164 
Revolutions per minute ... 177 183.5 
Steam in boilers ... ; 138 Ib. 129 lb, 
Indicated horse-power 3242 3683 
Speed in knots... 17.553 17.837 
Revolutions per minute ... 201.2 204.4 
Steam in boilers... 138 Ib, 138 Ib. 
Indicated horse-power 5008 5110 
Speed in knots... 19.512 19.585 
Revolutions per minute ... 210.4 202 2 
Steam in boilers 142 Ib. 128 lb. 
Indicated horse-power ... 5870 5280 
Speed in knots... 53 20.069 19.491 


The vessel is at once to be brought forward for com- 
mission on the Mediterranean station. During the trial 
the machinery was in charge of Mr. T. B. ynolds, 
chief engineer of the ship. 


The s.s. Shieldrake, which is being built by Messrs. 
be ge Richardson and Co., Limited, to the order of the 
Cork Steamship rt, Limited, of Cork, was 
launched on the 26th ult. The steamer, which is a sister 
vessel to the Jabiru, finished a few months ago, is destined 
for the Continental service of the Cork Steamship Com- 
pany, she is 260 ft. in length by 34% ft. beam and will have 
very comfortable accommodation for a limited number of 
—_- Her engines are on the triple-expansion 
principle. 





The Manchester boats, built by Messrs. Irvine’s 
Shipbuilding and Dry Docks Company, Limited, to the 
order of Messrs. The Manchester Taam, Limited, pro- 
ceeded to sea for her trial trip on the 26th ult. The 
vessel has been built expressly for the Manchester Liners’ 
service from the Ship Canal to Canada, and has a cargo 
capacity of 10,666 tons. She is of the following dimen- 
sions, viz.: Length, 382 ft.; breadth, 48 ft.; depth, ft. 
All the available space under the shelter deck and along 
each side under the bridge deck is fitted to pass the 
American and Canadian regulations for carrying about 
500 head of cattle. Water ballast is also arranged to be 
carried in a deep cargo tank and in the after peak, giving 
the vessel a total water ballast capacity of over 1600 tons. 
The engines have been constructed by Messrs. Wm. Allan 
and Co., Limited, of Sunderland, and are of the inverted 
triple-expansion type, having cylinders 25 in., 41 in., and 
69 in. in diameter by 48 in. stroke, steam being supplied 
by three single-ended boilers 14 ft. 3in. in diameter by 
11 ft. long with a working pressure of 180 lb. The pro- 
peller is of manganese bronze. The vessel ran the dis- 
tance between Hartlepool Heugh and Souter Point Lights, 
and then proceeded to run over the measured mile, when 


it was ascertained that 
been attained. at a mean speed of 124 knots had 


The 8.8. Riverton, built by Messrs. Ropner and Son, of 
Stockton-on-Tees, eft for oe official trial trip in the 
| ee Bay on the 29th ult. The engines are supplied by 

ésers. Blair and Co., Limited, Stockton, rs are ef 


about 1500 indicated horse- 
11} knots per hour on — and the vessel averaged 





By Joun OLIVER ARNOLD and ANDREW 
M‘Witiiam, A.R.S.M. 


(Concluded from page 251.) 
THE QUENCHING AND HARDENING OF STEEL. 


THE data already givenand discussed enable the authors 
to deal with some certainty with the rival theories put 
forward to account for the hardening of steel on quench- 
ing from a full red heat; but as this cannot be done with- 
out reference to micrographic analysis, it is unfortunately 
ne in the first instance to refer to that chaos mis- 
called micrographic nomenclature, which, to the authors’ 
certain knowledge, is the despair of many an earnest 
student. All the generally recognised and important 
micro-constituents of pure iron and carbon steels were dis- 
covered and qualitatively described by Dr. ey In the 
hope that it may help students, the authors have pre- 
pared the following key to synonyms: 

1. Ferrite.—The iron of Dr. Sorby, christened ferrite by 
Professor Howe. It usually occurs in allotrimorphic 
crystals resulting from the interference of cubic crystals. 

2. Pearlite.—The pearly constituent described by Dr. 
Sorby as consisting of alternating plates of soft iron and 
an intensely h substance rich in carbon. This was 
christened pearlite by Howe, and has been shown by one 
of us to consist of iron in which in which is suspended in 
lamine or granules, according to the rate of cooling, 13 
per cent. of the normal carbide of iron, Fe,C.+ 

3. Cementite.—The intensely hard constituent of Sorby, 
christened cementite by Howe, may occur massive, in 
sectional meshes, in streaks, or in granules. The surplus 
carbide of one of us. aft 

4. Graphite.—Described by Sorby as occurring in pig 
iron in elongated plates, and by one of us in steel as 
rosettes, the last named being the temper carbon of 
Professor Ledebur. 

5. Martensite.—Described by Sorby as a structureless 
compound existing at high temperatures, which on cool- 
ing splits up into alternating plates of iron and an 
intensely hard substance rich in carbon. Christened 
hardenite by Howe ; rechristened martensite by Osmond. 
This is the subcarbide of iron—Fe.,C—of one of us. The 
substance now generally called martensite is obtained by 

uenching out saturated steel from a full red heat. Sorby 

escribes martensite as practically devoid of structure, a 
conclusion confirmed by one of us. Osmond states that 
martensite consists of a series of needles, interlacing at 
an angle of 60 deg. Mr. A. Sauveur verbally confirmed 
Osmond’s description, but himself figures martensite as 
a dead black structure, a representation obviously dia- 
grammatic. Osmond and Sauveur have both denied the 
accuracy of the structure of hardened steels figured in 
a paper on the ‘‘ Influence of Carbon on Iron,” read before 
the Institute of Civil Engineers, December, 1895. They 
state that any steel containing from 0.10 to 1.00 per cent. 
carbon quenched out from a temperature of 1000 deg. 
Cent. consists of martensite, and contains no structurally 
free iron. This statement is not only inaccurate, but, 
from a praetical point of view, absurd. It is also, bearing 
in mind that the nomenclature of metallography is sup- 
posed to be in accordance with the pi ents of mine- 
rallogy, insupportable from a theoretical standpoint. The 
facts of the case with reference to pure iron and carbon 
steels quenched out at a fair red heat, say 850 deg. Cent., 
are as follow: Saturated steel, carbon, 0.9 per cent., con- 
sists entirely of martensite, which appears amorphous, 
and on etching with dilute nitric acid is covered with a 
velvety black deposit of liberated carbonaceous matter, 
readily removed by the finger. Unsaturated steel (say 
carbon, 0.3 per cent.) contains particles of structurally 
free ferrite mixed with dark particles consisting of 
a molecular mixture of martensite and ferrite. If, 
however, the above steel be slowly cooled down to 
just above the carbon change point at 680 deg. 
Cent., and be very suddenly quenched, the struc- 
ture will contain two constituents, one ferrite (Fe) 
and the other martensite (Fe.,C), in the respective pro- 
portions of 2to 1. On quenching a supersaturated steel 
containing, say, carbon 1.5 per cent., the matrix will 
consist of martensite, overlaid sometimes by a network 
of cementite, or sometimes the latter will scattered 
over the matrix in the form of granules. The accuracy 
of the foregoing facts, so far as they deal with unsatu- 
rated steel, is demonstrated by the following special 
microthermal investigation on 


Tur INFLUENCE OF QUENCHING ON MILD STEEL. 


The steel selected by the authors for these trials con- 
tained 0.21 per cent. carbon, 99.64 per cent. of iron, and 
0.15 per cent. of total impurities. In round numbers, the 
microsection of the normal steel consists of 25 per cent. 
pearlite and 75 per cent. of ferrite. It will be obvious 
that each granule of pearlite, with its surrounding matrix 
of ferrite, represents on a very minute scale a core of 
saturated (0.9 per cent. carbon) steel enclosed in a nearly 
pure iron jacket. The quenching test-pieces were prepared 
as shown in Fig. 10, page 309, having a recess at one end 
for the insertion of the thermo-couple of the Le Chatelier 

yrometer, and one at the other end for the used for 
instantaneously withdrawing oy gman | the sample 
at the desired temperature. It will be noticed that the 
thermo-couple was in actual contact with the piece of 
metal mesangial machined out for micrographic 
examination from the position shown by the dotted lines 
in the figure. The experiments were carried out in the 





* Paper read before the Iron and Steel Institute, 
London Meeting. 

+ The discovery of this compound by Sir F. Abel and 
Dr. Miiller quite independently of each other is one of the 
most important landmarks in the history of steel. 





the drying tube B into the porcelain tube D, the ends of 
which were stoppered with asbestos. The furnace C 
was then heated till the pyrometer had risen to a little 
over 1000 deg. Cent., when the gas and air were turned 
off. A series of quenchings at different temperatures 
were made, and microsections prepared. The results are 
shown in correlation in Figs. 12 to17. It will be seen 
that the relations between the critical points and the 
uenching temperatures were in each piece checked by 
chronographic curves of recalescence. The quenchings 
made in the tank E, Fig. 11, which was filled with satu- 
rated brine at about 12 deg. Cent., were practically in- 
stantaneous, and the position of the microsection such 
that its internal temperature on quenching would be 
identically that indicated by the pyrometer. Oxidation 
results were, of course, eliminated by conducting the 
heatings and coolings in an atmosphere of dry nitrogen. 
The microsections were polished and then etched for 
10 seconds at the same’time in one dish with nitric acid 
of specific gravity 1.20. After washing, their surfaces 
were lightly rubbed with the finger under absolute alcohol, 
to remove loosely adhering carbonaceous matter. They 
were then examined, se, neg 22 re-etched, &c. The 
structures were found to be constant. They were tken 
photographed, and their structures are figured er 
with their respective recalescence curves (actually ob- 
served lines in full) in Figs. 12 to 17, page 309. 

The section quenched at 975 deg. Cent. consists of a 
very intimate mixture of pale particles of structurally free 
ferrite, and of dark particles, evidently of iron con- 
taminated with much unsegregated martensite. 

The section quenched just above Ar3 shows a similar 
structure, but the pale aud dark particles are slightly 
larger, and the pale areas relatively greater. In the 
section quenched below Ar3 the proportions of light and 
dark areas are about the same as in the last section, but 
the pattern is much larger and the junctions between 
the crystalline grains of ferrite are distinctly visible. 

The section quenched in the middle of the Ar 2 change 
scarcely differs from that last described. 

The section quenched just above Ar 1 shows much the 
same pattern as the last, but the ferrite areas are dis- 
tinctly larger. 

The section quenched below Ar 1 shows a structure 
scarcely differing from that of the normal steel. By this 
method of quenching it is almost impossible to obtain 
reliable data as to the temperatures at which carbonised 
micro-constituents segregate in unsaturated steels, but 
the results prove that the structure of mild pure iron 
and carbon steel quenched at 1000 deg. Cent. does not 
consist of interlacing needles of one constituent, neither 
when quenched at various temperatures below that heat 
does it exhibit, even when carefully examined at high 

owers, any signs of the “transition” constituents, sor- 

ite and troostite, described by Osmond ; in fact, under 
no circumstances can transition diffusion products, which 
necessarily must be indefinite mixtures, claim to rank as 
specific micro-constituents. 


CONSIDERATION OF THE ‘‘ CARBON SOLUTION” AND THE 
‘CARBIDE DirrusIon ” THEORIES. 


The time now seems to have arrived when it is possible, 
in the light of new data, to dispassionately discuss the 
relative probabilities of these two theories. Accordin 
to the solution theory, at 700 deg. Cent. the carbon an 
iron of the normal carbide (Fe;C) dissociate, and the 
carbon passes in a simple state of elementary solution 
into the surrounding iron. Then if the steel containing 
such dissolved carbon be cooled down to the critical point 
Ar 1 at 680 deg. Cent., the free iron and carbon again com- 
bine to form Fe,C. Let this reasoning be canted to a 
steel containing 0.3 per cent. carbon. Heat the steel to 
1000 deg., and maintain it for a little time at that tem- 
perature, It is generally admitted that the carbon, in 
whatever form it exists, will now evenly diffused 
throughout the steel. Next, allow the steel to somewhat 
slowly cool down to the ordinary temperature, and it is 
again admitted on all hands that its microstructure will 
consist of two-thirds ferrite and one-third pearlite. It is 
also that before the Ar 1 change took place to form 
the pearlite, the areas occupied by the latter had segre- 
eee (forming martensite). Now, if the solution theory 

true, the following extraordinary phenomena must 
occur, At 1000 deg. Cent. there is a solvent (iron) per- 
meated with dissolved carbon atoms, but when the tempe- 
rature is allowed to fall a little below 700 deg. Cent., the 
dissolved free carbon abandons two-thirds of its solvent, 
and concentrates itself into the remaining one-third to 
form a saturated solution! The authors, in common with 
most metallurgists, reject the foregoing theory as un- 
reasonable, because if only the phenomena of simple solu- 
tion are involved, there seems no valid reason why, as the 
solvent iron cools, the dissolved carbon atoms should not 
remain in situ, and the distribution of Fe; C in the cold 
metal be even throughout the mass. 

On the other hand, now that it has been definitely 
proved that a compound can diffuse through red-hot iron, 
the last objection to the sub carbide theory seems to have 
been removed. Applying this theory to the case of the 
0.3 per cent, carbon steel at 700 deg. Cent., the B yas 
areas (21 Fe + Fe; © or Fe 87 per cent., Fe;C 13 per 
cent.) become sub-carbide of iron, Fe.,C. This remains 
in situ till the temperature has risen to 750 deg. Cent., and 
the iron surrounding it has dthrough the Ar 2 change, 
then the iron and the sub-carbide molecules interpene- 
trate as the temperature rises until density equilibrium 
is established, say at 900 deg. Cent. On cooling to, say, 
about 750 deg. Cent., the hitherto mixed molecu begin 
to te to a series of centres each to its own kind ; 
and given a sufficient time at any degrees before the re- 





calescence point at Arl is reached the ferrite and marten- 
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site are established in their separate areas. Then at Arl, 
or at about oe Cent., the martensite or Fe,,C de- 
com into pearlite, i.c., a definite mixture of iron and 
Fe,C ; then if the piece be maintained under the influence 
of slow cooling, the molecules of the iron and normal 
carbide undergo a distinct segregation very similar to 
that taking place just previously in the molecules of the 
iron and the sub-carbide. 

Sir William Roberts-Austen in his fifth report to the 
Alloys Research Committee of the Institution of Mecha- 
nical Engineers proposed as an analogue for steel the 

henomena observed in the freezing of brine solutions. 
The authors gladly welcome this analogue, inasmuch as 
it appears inapplicable to the carbon solution theory, 
but exactly falls into line with the sub-carbide diffusion 
theory. here exists in brine solutions a hydrate of 
sodium chloride of constant and definite composition. 
On freezing the solution, this hydrate and the water not 
in combination with the salt segregate, forming ice and a 
solid crychydrate, which latter decomposes into a ‘‘eutec- 
tic,” i.e. alternating particles of salt and ice. So in hot 
unsaturated steel there exists diffused amongst the iron 
a definite sub-carbide. On cooling the mass, the iron and 
sub-carbide segregate, and the “‘cryocarbide” finally de- 
composes into the ‘‘eutectic” pearlite, consisting of 
alternating particles of Fe and Fe,;C. The analogy seems 
perfect. 

THE DirrusioN OF SULPHIDE AND OXYSULPHIDE OF 

Iron THROUGH Hot METALLIC IRON. 


The authors have now to return to the most valuable 
research of Professor Campbell, and to remove any linger- 
ing doubt as to the reasonableness of the theory in- 
volving the permeation of hot iron by the unchanged 
molecules of an iron compound. Fig. 18 shows three 
typical specimens used in Campbell’s investigation. A 
is pure mild steel, bored with a hole su uently charged 
with sulphide or oxysulphide of iron, and then plugged. 
B shows the section of an — diffusion piece 
after being maintained ata red heat for some hours. The 
chamber is empty. The oxysulphide has permeated the 
steel in every direction, and has become involved in the 
scale covering the outside of the piece, which Professor 
Campbell found to be very rich in sulphur, although the 
metal itself had absorbed little or no sulphide from the 
diffusing compound. It is important to note in the 
photograph that the top of the piece, as well as the sides, 
is thickly covered with this scale. C shows a section of a 

ure —— of iron diffusion test in which the sulphide 
1as merely melted and settled down in the chamber with- 
out diffusing. In order to confirm or confute the remark- 
able deductions of Professor Campbell, the authors made 
the following experiments : 

Holes 2 in. deep and § in. in diameter were drilled in 
two polished bars of nearly pure iron 3 in. long. Into 
these holes were pressed in fine powder about 7 grammes 
each respectively of Campbell’s oxysulphide of iron, and 
of some almost chemically pure FeS prepared by the 
authors. The tubes were then hermetically sealed by 
gastight screwed plugs 4 in. long. The test-pieces were 
heated in vacuo for about six hours at about 1150 deg. 
Cent. On cooling after the experiment to about 500 deg. 
Cent., the vacuum suddenly dropped, and it was found 
that the porcelain tube had cracked. The test-pieces 
were immediately removed, and quenched out to stop 
scaling. Figs. 19 and 20 show a section of the FeS test 
before heating, and a photograph of the bar after the 
experiment. th in the case of the sulphide and of the 
oxysulphide bar the chambers were practically empty. 
The compound molecules had passed unchanged through 
the molecules of an airtight wall of iron at least ,*, in. 
thick, and had collected about the lower halves of the 

rs. Microsections, necessarily somewhat diagrammatic, 
taken through the centres of the test-bars, are shown in 
Figs. 21 and 22. After clearing the outsides of the bars 
from adherent sulphide and oxysulphide, they were 
sampled for analysis in three concentric rings. The 
results are shown in the figures. Both inner rings showed 
little streams and pools of sulphide, left as it were at high- 
water mark by the receding molecular tide. The central 
layers had taken up respectively only 0.01 and 0.02 per 
cent. of sulphur. The outer layers show aslightly greater 
increase, due to the fact that the lower halves of the bars 
immersed in the molten compounds at the bottom of the 
tube had absorbed a little sulphur, which appears under 
the microscope as a fine meshwork. The oxysulphide 
seems to have diffused more completely than the sulphide, 
as a small quantity of the latter was found adhering to the 
sides of the chamber, as shown in Fig. 22. Such patches 
were, of course, avoided in sampling for analysis, The 
foregoing are the facts, there will be no lack of theories to 
account for them, but with such the authors will not 
meddle at present, further than to remark that it seems 
probable that internal gaseous pressure must have had 
some influence in —— about the ignominous expul- 
sion of the liquid sulphide through the narrow paths 
between the iron molecules from the inside to the outside 
of the tube. 

The authors have to cordially acknowledge the great 
assistance they have received from Mr. Frederick Ibbot- 
son, B.Sc., and Mr. J. Jefferson, A.R.S.M., in prepar- 
ing the diagrams and photomicrographs illustrating this 


paper. 

They have finally, against his expressed wish, to tender 
their warm thanks to Mr. R. A. Hadfield for generous 
financial assistance, without which the publication of this 
research must have been indefinitely postponed. 








Tue Wortp’s Steet Propuction.—The production of 
steel throughout the world last year was estimated at 
24,127,000 tons. This total was made up approximately 
as follows: United States, 8,900,000 tons ; Great Britain, 


4,600,000 tons ; Germany, 5,700,000 tons; France, 





480,000 tons. 


Sout Arrican Raitways.—The following proposed 1 
new lines have been brought under the consideration of the | gauge), 23 miles ; estimated cost, 45,4397. 
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1,400,000 tons; Russia, 1,100,000 tons; Austria and |South African Parliament: Carnarvon and Fraserburg 
Hungary, 880,000 tons ; Belgium, 650,000 tons ; Sweden, | (2-ft. gauge), 79} miles ; estimated cost, 160,752/, Fraser- 
270,000 tons; Spain, 190,000 tons; and other countries, | burgand Prince Albert-road (2-ft. gauge), 81 miles ; esti- 
Its mated cost, 222,665/. Fraserburg and Matjesfontein 

by each country in the production of steel was as | (2-ft. gauge), 1325 miles; estimated cost, 394,108/. Vic- 
follows: United States, 37.02 per cent.; Great Britain, | toria West - road and Carnarvon (2-ft. gauge), 774 miles ; 
19.23 per cent.; Germany, 23.96 per cent.; France, 6.11 | estimated cost, 161,665/. Carnarvon and Prieska (2-ft. 
er cent.; Russia, 4.78 per cent.; Austria and Hungary, | gauge), 100 miles; estimated cost, 205,700/. Prieska and 
.65 per cent.; Belgium, 2.71 per cent.; Sweden, 1.14 per | De Aar (2-ft. gauge), 1094 miles ; estimated cost, 216,091/. 
cent.; Spain, 0.88 per cent.; and other countries, 1.72 per | Ceres and Ceres-road (2-ft. gauge), 10} miles ; estim 
cost, 41,0927. Aliwal north an rkly east (2-ft. gauge), 
762 miles; estimated cost, 220,000/. Klipplatt and 


t will be seen that the proportion sus- 





Jansenville (standard gauge), 22 miles; estimated cost, 
103,455. Aberdeen-road Sta’ 











tion and Aberdeen (2-ft, 
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Comprep By W. LLOYD WISE. 

=a ONDER THE ACTS 1883—1888 essen 


mber of views given in the Specification Drawings is stated 
a an rh fe where none are mentioned, the Specification is 
not illustrated. 


Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given tn italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
ranch, 25, parmpe Buildings, Chancery-lane, W.C., at 
the uniform pe of 8d. 
ate of the advertisement the conmetonee of @ complete 
irs er A is, in each case, Ba, after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the t of a complete Specification, 
give notice at the Patent 0, of opposition to the grant of a 
‘Patent on any of the grounds mentioned in the Act. 





ELECTRICAL APPARATUS. 


171. W. E. Case, Scipio, U.S.A. Carbon- 
PR Galvanic Cell. [ .) June 9, 1899.— 
This invention provides a galvanic cell of the form known as a 
single-fluid cell, rovided with a positive element of carbon, 
which is chemically attacked by the electrolyte with the conse- 
quent formation of carbon dioxide at ordinary temperatures, 
the electrolyte being maintained in effective condition by a 
current of oxygen or air blown into or through it. The electro- 
lyte is an aqueous solution of ferric chloride, preferably acidu- 
lated by the addition of a sufficient quantity of free hydrochloric 
acid to prevent the formation of basic compounds which might 
otherwise be formed in the cell, and would appear as a precipi- 
tate. Within the solution are immersed two electrodes, B and 
C: the positive of carbon and the negative of platinum. It is 


N.Y., 
1 Fig 





stated that upon completion of the exterior circuit between these 
two electrodes an electric current is produced by oxidation of 
the carbon. As the operation of the cell continues, the ferric 
chloride solution is gradually reduced to the ferrous condition, 
and is restored as often as this reduction occurs by passing a 
current of oxygen into and through it. It is stated that it will 
suffice for this purpose if a current of air be blown into the cell 
by means of the tube and bellows shown in the drawing. The 
positive carbon electrode may be either a solid rod or carbon in 
the form of powder enclosed within a porous cup or strewn 
upon the bottom of the cell: the negative electrode is prefer- 
ably platinised platinum, or a plate of platinum, the platinised 
construction giving the best results. (Accepted August 2, 1899.) 


12,172. W. E. Case, Scipio, N.Y., U.S.A. Galvanic 
Cell. [1 Fig.) June 10, 1899.—This invention relates to two- 
fluid galvanic cells. Within a containing vessel is an aqueous 
solution of ferric chloride, preferably acidulated by the addition 
of a small quantity of free hydrochloric acid; a porous cup is 
immersed in this solution, and is filled with an aqueous solution 
of ferrous chloride, acidulated like the other solution. Insoluble 
electrodes are placed in the two solutions. Upon closing the ex- 
terior circuit between the electrodes, an electric current is 
produced, and after this has continued for a time the ferric 
chloride solution is partially reduced to the ferrous condition. 
A current of oxygen or air, is now blown through the solution 
by means of a bellows and tube, or other arrangement. The 
oxygen, introduced in this way, restores the partially ferrous 


G 





chloride solution to its original ferric condition, and maintains 
that part of the cell in operation. As the ferrous solution in the 
porous cup becomes gradually ferric, for the purpose of reducing 
it, it is removed and shaken up with carbon in powdered form, or 
otherwise brought into intimate contact with carbon by which 
means it is restored to its original ferrous condition. As the 
carbon is shaken up with the ferrous solution, which has become 
partially ferric, carbon-dioxide is generated and bubbles up 
joa the solution. It is stated that the atmospheric oxygen 
Pra duced to the ferric solution finds its way into com- 
snion with the carbon used to restore the ferrous solution, 
.rming carbon-dioxide at normal temperatures, the fluids serv- 
ing +4 carriers of oxygen for this purpose. In some cases carbon 
my e introduced in proper quantity to prevent the oxidation 
of the ferrous chloride. (Accepted August 2, 1899.) 


20,528. Siemens Brothers and Co., 


London, and E. F. A. Obac 
Standard Celis, (2 Figs.) September 


= ee commonly used are either not 


“ not sufficiently portable 
Tmanent, having to be recharged from time to time, or 


ard | connected to the ends of the secondary, one of the connections 


energy. In the construction of cell acco: 
advantage 


ing carbon (for example, 
trode, to that of the metal forming the Pp 


so readily when delivering small currents, that they can only be 
used for measurements involving a very small expenditure of 
to this invention, 
is taken of the fact that it is possible to reduce the 
electric potential of a mixture of depolarising salt and conduct- 
lumbago), surrounding a carbon elec- 


It is stated that satisfactory results have been obtained with a 
coil constituted of 100 turns of copper wire .0060 in. 
insulated with silk as primary, and 150 turns of 
0048 in. in diameter as secondary, the diameter of the coil being 
-4in., the primary and secondary of the close 
to each other. The induction coil is in tune or —— th the 
electrical oscillation transmitted, the most number 





of the depolarising salt with which it is surrounded 


the depolarisin; 
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the internal resistance is diminished, while at the same time 
the depolarising action takes place promptly. The follow- 
ing is an example of the treatment of the carbon electrode of a 
Clark cell, according to this invention. Mercurous sulphate, 
plumbago, and finely divided metallic mercury, are intimately 
mixed, and the mixture, made into a stiff paste by adding an 
aqueous solution of zinc sulphate, is spread over the carbon 
electrode and held on it by binding round with calico or 
other fabric. This mode of construction may be applied to 
any type of cell such as the Olark cell consisting of zinc, zinc 
sulphate, mercurous sulphate, and mercury ; the Watson cell 
consisting of cadmium, cadmium sulphate, mercurous sulphate, 
and mercury ; a modified form of the De la Rue cell consisting of 
zinc, po um chloride, silver chloride, and silver, and others 
of like kind. (Accepted August 16, 1899.) 


1553. W. M. at Orange, N.J., U.S.A. 
Storage Batteries. [6 Figs.) January 23, 1899.—This 
invention relates to secondary or storage batteries. The plates 
are constructed as follows: A case or frame of non-conducting 
material is made from a mixture of rubber and powdered char- 
coal, and contains within it the conducting or metallic portion of 
the plate which is inserted therein, and sealed in place. The 
said case is a rectangular frame provided with a series of uni- 
formly disposed transverse apertures arranged in horizontal and 
vertical rows. The bars or webs between the horizontal rows of 
apertures and at the top and bottom of the case or frame, are 
perforated so as to form continuous vertical straight passages 
extending across the said apertures through the interior of the 
frame from top to bottom of the same. The top bar of the frame 
is provided with a groove into which these vertical passages 
lead, and the corners of the plate have lugs through which 
binding rods are passed for securing the plates together. The 





metallic portion of the plate is of lead in the shape of a gridiron ; 
that is to say, it consists of a straight bar with rods or wires 
projecting at right angles therefrom, the said bar being provided 
with a lug by means of which electrical connection is effected. 
This conducting portion of the plate is applied to the aforesaid 
non-conducting portion or casing by passing the rods or wires 
through the vertical perforations in the horizontal webs or bars 
of the case, the straight top bar finally = the groove in 
the top of the case in which it is fastened. hen the case and 
conducting portion of the plate have been thus placed together, 
those portions of the conducting wires which are exposed in the 
transverse apertures of the casing are flattened or enlarged in 
such manner as to prevent any movement or displacement of the 
metallic portion within the other — of the plate, and also to 
increase the exposed surface of the metallic portion. The plate 
thus constructed is ready for the active material which is then 
inserted into the transverse apertures and pressed into intimate 
contact with the lead surfaces contained therein. (Accepted 
August 9, 1899.) 


12,326. G. Marconi and The Wireless Telegraph 
and Signal Company. Limited, London. Wireless 
Telegraphy. [10 figs.) June 1, 1898.—This invention relates 
to Patent 12,039, 1896, in the specification of which is described 
a receiver in which the ends of an imperfect contact (coherer) 
in a local circuit are connected one to earth and the other to an 
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is on longer insulated, but is connected to earth through the 
primary of an induction coil whilst the ends of the coherer are 


ing by way ofa condenser, The induction coil consists of a 
ew turns of insulated wire. Over or under this first winding 





they 


Possess such extremely high internal resistance and polarise 





, by the addi- 
tion of a certain percentage of the metal in a finely divided state 
to the mixture of depolarising salt and plumbago. By the use 
of a carbon electrode and finely divided carbon mixed with 
agent, the contact surface between the electrode 
and the depolariser is largely increased, and, consequently, 


insulated conductor. According to this invention, the conductor | this 


ap 
of turns and thickness of wire varying with the length of wave of 
the oseillations transmitted. The capacity of the condenser is 
varied a4 order to obtain the best effects) if the length of wave 
is varied. It is desirable that the conductor connected should 
offer a large surface, and therefore the use of such materials as 
broad wire netting in lieu of wire is advisable. Thick conductors 
or netting or its equivalents should also be used at the trans- 
mitting end. It is stated that the inte: tion of the coil in the 
conductor not only improves the signals, but also prevents toa 
great extent any interference due to atmospheric influences, and 
also that any stray interference can be further minimised by ‘‘ sub- 
stituting a suitable capacity to the earth.” The dra shows 
diagrammatically the preferred form of apparatus. (Accepted 
July 26, 1899.) 


22,455. 8S. Pitt, Su Surrey. (Colt Manufacturing 
Company, Hartford, Ct., U.S.A.) Automatic Firearms, 
[8 Figs.] October 25, 1898.—This invention relates to the class 
of automatic breechloading firearms in which several operations 
such as opening the breech, ejecting the empty cart: ge shell, 
cocking the hammer, introducing a fresh cartridge and closing 
the breech, are automatically effected by the pressure in the 
barrel of gases generated by the explosion of the cartridge charge. 
The invention comprises further improvements in firearms of the 
class described in Patent 9871, 1897, the present invention providing 
some of the features of the complete firearm which are now illus- 
trated as adapted to a magazine pistol. An indicator is provided 





to show whether the pistol is cocked or not. The operation is as 
follows: A filled cartridge holder is inserted in the grip and the 
breech slide is drawn rearward once by hand. This opens the 
breech, cocks the hammer, presents a cartridge in front of the 
breech bolt, and compresses the reaction spring. When the breech 
slide or breech-piece is released, the reaction spring returns it to 
the forward poution and transfers the —— cartridge from the 
holder to the barrel. If now the triggeris pulled and a shot fired, 
the breech is automatically opened, the hammer is again cocked, 
the empty shell is extracted and ejected, and a new cartridge is 
poeented, energy being at the same time stored in the reaction 
spring to effect the forward movement of the breech-piece. These 
operations are repeated so long as cartridges are supplied. (Ac- 
cepted July 19, 1899.) 


15,157. R. H. Whitcombe, Bewdley, Worcester. 
Boit Breech (5 Figs.) July 11, 1898.—In the 
magazine Lee-Metford rifle, where the breech is closed by a bolt 
worked backwards and forwards in the body by a lever on the right- 
hand side of its rear end, the bolt is secured when home by turn- 
ing down the lever, but no catch or other device is attached by 
which the bolt is retained in its proper position, that is, with the 
bolt rotated to the right as far as it will go, and the knob of the 
bolt turned down to its full extent. If after loading, in bringin 
the rifle to the present or otherwise, the knob of the bolt be acci- 
dentally touched with the hand or forefinger, the knob is thereby 
slightly raised, and the bolt is rotated to the left, the consequence 
ree that the stud on the cocking piece causes the breech to 
close automatically by striking against the rounded corner of the 


BOG 





stud in the cam groove of the bolt, thus causing the bolt to turn 
down and the breech to close, at the same time — what ap- 

to bea “‘hang fire,” which has a tendency to deflect the 
bullet from the object aimed at ; or in some cases the stud on the 


cocking-piece strikes full the stud in the cam groove and 
revente the striker flying forward, so that the shot is not fired. 
By this invention where the breech is closed as above mentioned, an 


attachment is added to the under side of the lever of the bolt, and 
attachment consists of a small stud, pin, projection, spring, 
catch or clip, which, when the knob of the bolt is turned down 

its full extent, fits into a prepared cavity or recess (either with or 
without a spring) in the metal band where such e (as in the 
case of the magazine Lee-Metford rifle) or in a part of the stock 
(in rifles and guns where such metal band does not exist) with 





which constitutes the primary is wound a secondary of thin wire. 





which the lever of the bolt comes in contact when turned down. 
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The attachment acting as a catch retains the bolt in ite pod 
t an 


some cases, have projecting parts above them. Outside the 
h there is a second casing, with an opening or door at the 





position while the rifle or gun is being brought to the p 
fired. (Accepted July 26, 1899.) 


20,611. A. T. Dawson and G. T. Buckham, Lon- 
don, Raising Gun Charges. (8 Figs.) November 29, 
1898.—This invention relates to apparatus applicable to a breech- 
loading gun, and so arranged that the recoil of the gun automa- 
tically raises the projectile or the explosive charge or both toa 
position in line with the bore, ready to be thrust into it by a 
rammer. For this purpose there is mounted in rear of the gun a 
pair of lever arms carrying at their ends a cradle which in its 
down position receives a projectile rolled into it from a platform 
at the side. These lever arms are connected by a rope or chain 
to a helical spring which is compressed by the recoil of the gun, 

















and is held in compressed condition by a spring trigger. When 
the gun is advanced to the firing position, and the breech is 
opened for the purpose of charging, the trigger acted on prefer- 
ably by the carrier of the breech plug releases the spring which 
thereupon expands, moving the lever arms carrying the cradle 
20 as to raise the projectile to a position in line with the bore. 
As the breech is closed the lever arms descend, bringing down 
the cradle into position to receive another projectile, a Li 
of which may be on the platform ready to be successively ad- 
vanced to the cradle. While the lever arms and cradle are up 
the foremost of the projectiles on the platform is peepee | a 
catch which is released by the subsequent descent of the cradle. 
Explosive charges by themselves or along with the projectiles 
may be placed in the cradle and raised in a similar manner to 
loading position. (Accepted August 16, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


10,585. P. H. Parkyn, Plymouth, Devon. Spanner 
and Pipe Wrench. [2 Figs.) May 19, 1899.—This invention 
relates to a tool adaptable for use as an adjustable spanner for 
engaging with any size square or polygonal nut, and convertible 
into an adjustable pipe wrench. e drawings show the tool as 
it would appear when arranged for use as a spanner, and also with 
the jaw reversed for use as a pipe wrench. The body, head, and 
handle may be formed integrally with each other from — 
steel. The body portion is rectangular in cross-section, and 
teeth upon its upper or back surface, the head being of any for- 
mation, and having its inner face plain, jagged, or serrated as de- 














sired, but always situated at right angles to the plane of A. The 
cross-sectional dimension of the handle is less than that of the 
body to permit an adjustable jaw to be ed freely thereover, 
the said jaw being formed internally to fit and slide freely upon 
the body, avd provided at its upper end with a wormwheel 
adapted to engage with the teeth of the body when rotated by 
the thumb and forefinger. The said jaw is formed to provide at 
its lower end an extension, one side of which is at all times 

rallel with the face of the head and provided with a like sur- 
‘ace, while the other is shaped at an angle (60 deg. or thereabou ), 
and provided with notches or ratchet teeth, (Accepted July 26, 
1899.) 


RAILWAYS AND TRAMWAYS. 


16,853. J. Thom, Glasgow. Separating Solid 
Matter from Furnace Gases. [3 Figs.) August 4, 1898. 
—This invention has reference to means for separating sparks 
and solid particles from the gases ejected from locomotive 
funnels and from other steam generator furnaces. According to 
this invention the gases and smoke from the boiler are given a 
centrifugal motion within the chimney and by means of apertures 
in the side of the funnel the sparks and solid matters contained in 
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the said smoke and gases are thrown to one side, and pass out of 
the funnel, through the openings into a receptacle or receiving 

hamber. In apparatus, ding to this invention, the funnel 
of the steam generator is provided internally with a spiral dia- 
phragm, web, or equivalent formation, over and about which the 
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lower end, while the upper end (the top of the annular space) is 
open. The deflecting vanes or blades may be made more or less 
pear-shaped (lower at the centre than at the periphery), and the 
effect of this is to cause the ashes to strike the blades at an angle 
in such manner as to cause them to be thrown centrifugally, and 
thereby to assist in their separation and collection. (Accepted 
August 16, 1899.) 


==: J. J. Lewis, Cardiff. Turntable Weigh- 
bi es. (2Figs.) September 24, 1898.—Compined turntables 
and weighbridges have heretofore usually been made similar to 
ordinary weighbridges in that the roller track of the turntable 
has been supported at four points upon two double or triangular- 
shaped levers, the apex of one lever being supported by that of 
the other, the latter being prolonged and connected to the steel- 
yard. The object of this invention is to give a better support 
to the turntable, and to adapt the machine to carry heavier 
weights. For these pu the roller track is eee (at 
any eight points) on a number (say four) of oe ent double 
or triangular -shaped levers pointing radially inwards whose 
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apices in place of supporting one another are all supported 
near the centre of: the turntable by a single lever, one end 
of which is pivoted eccentrically beneath, whilst the other 
end projects = the side of the turntable and is connected to 
the steelyard. The rails are fixed on a floor supported on radial 
arms having at their ends rollers, which run on a circular 
track carried by radial arms. On the underside of the track are 
brackets provided with bearings or knife edges which rest on the 
double Watenes levers. The inner ends of the levers are pivoted 
to another lever, and their outer ends are supported in loops or 
straps hung on knife edges in (V-shaped bearings on the standards. 
(Accepted August 16, 1899.) 


SHIPS AND NAUTICAL APPLIANCES. 


4604. C. A. Bond, London, and T. D. Smith, Thorn- 
ton Heath. Retarding Progress of Ships. [2 Figs.) 
B March 2, 1899.—This invention relates to apparatus for retard- 
hing or stopping way upon ships and other vessels, and in accord- 
ance therewith steam is conducted at a high pressure from the 
steam boiler of steamships through ducts leading to the bows or 
stem of the ship or vessel, frcm which it is ejected in such 














manner as to be forced against the body of water through which 
the ship is passing, thus causing a retarding influence upon the 
vessel’s ear The escape of steam into the water is regulated 
by valves which may be worked by means of a chain or cord by 
the captain or other officer in charge of the ship from the bridges 
or by the look-out man in the bow. The valve which serves to 
admit steam to the escape pipes also shuts off pressure from the 
engines. (Accepted August 16, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,859. F. W. Barthels, Hamburg, Germavy. 
Joining Flanges and Pipes. (3 Figs.) June 7, 1899.— 
This invention relates to improvements in the methcd of uniting 
flanges to tubes or pipes. Hitherto the method adopted for 
securing flanges to tubes (especially in connection with copper 
tubes for steam pipes) consisted in introducing the tube into the 

ing of the lar flange and then applying clay to the rear 
of the flange to hold a sufficient amount of hard solder. By means 
of heat the solder can then be melted to connect the tube 
with its flange, great care being taken that the molten solder 
does not melt away the metal of either the flange or the tube, or 
cause a yutter to be formed through which the metal can run off. 
It is stated that by this method even when the greatest care is 
used in carrying it out, the solder affects the metal of the tube and 
thereby leaves a weakened place near the flange which may 
readily lead to the tube fracturing. By this invention the flange 
is formed with an extension or collar at the rear which is pro- 
vided with an internal circular groove and a number of longi- 
tudinal grooves. The tube is introduced into the flange and spun 
or hammered into the circular groove, thereby fixing it to some 





grooves are filled with hard solder snd the flange with the solder 
is then heated from the front. The grooves are so distributed ag 
to leave enough material, in the form of projections in the flange 
to prevent the molten solder from damaging them, so that the 








tube is firmly secured by being first hammered or spun into the 
circular groove and afterwards by brazing the solder in the groove 
so as to form junctions at intervals in regular order around the 
said circular groove. (Accepted August 2, 1899.) 


MISCELLANEOUS. 


9523. V. L. Isgoy, London. Ro Gearing. 
(13 Figs.) May 5, 1899.—This invention has for object to provide 
an intermittent gearing in which the back-lash is reducsd toa 
minimum and the motion of the driven shaft begins and ceases 
gradually. In one form of intermittent gearing hitherto employed 
a pin on the driving wheel engages in succession the teeth or 
rays of a star wheel on the driven shaft so that the shaft is 
rotated a certain portion of a revolution for every revolution of 
the driving shaft, the result being that the driving-pin, which is 
revolving at a uniform rate, strikes against the star tooth at the 
beginning of the engagement therewith, and the shock of the im- 
pact causes a jerk or jar to be given to the driven shaft which, 
under some circumstances, is objectionable. In place of the 
driving-pin, according to this invention there is provided on the 
driving wheel a driving projection formed to engage with the 





teeth of the driven wheel, one edge or end of the projection being 
located substantially at the centre of the driving wheel. The 
two wheels are located in such ition relative to each other 
that the points of the teeth of the driven wheel pass over or in 
close proximity to the centre of the driving wheel during the 
revolution of the driven shaft, and in order that the beginning 
and end of the movement of the driven wheel shall be very slow, 
so as to avoid shake or jar, it is arran that at the time when 
the outermost edge of the driving 5 pesieceon leaves the route 
of the driven teeth, the innermost edge shall make contact with 
the point of the next tooth on the driven wheel. More than one 
driving projection may be provided on the driving wheel, and 
these may be so ‘located with reference to each other that the 
motion of the driven wheel is continuous. Various forms of teeth 
are illustrated. (Accepted August 9, 1899.) 


10,883. O. P. Ostergren, New York City, U.S.A. 
Receptacles for Liquid Air. [5 nf ] May 24, 1899.— 
This invention relates to receptacles for holding and storin 
liquid air or other liquefied gases, and provides a vessel insulat 
and protected from external heat. The receptacle is arranged to 
be surrounded at all times by an envelope of the cold air or gas 
which has been given off from the liquid within the inner vessel, 
and which said envelope is at all times between the inner vessel 
and the outer atmosphere. In some forms of the device the cold 
air or gas is maintained around this inner vessel at a predetermined 
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po. When the form of fj eta illustrated is filled with 
iquid air the heat of the vessel causes a certain amount of tbe 
said liquefied air to ev: , which vapour 8 upws 
through the orifice 6 lifting the valve leather 18 and filliog the 
hollow space 8. The intensely cold products of evaporation then, 
attempt to force their way through the porous casing, and 
gradually do so, repelling the warm air on the exterior,of the 
casing and thus effectively insulating the interior vessel from the 
l.tent heat of the atmosphere. (Accepted July 19, 1899.) 
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smoke and gases rged from the steam generator pass. while 


in the sides of the chimney there are slits or openings which in 


extent, and clay is then applied to the rear of the flange and the 
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"THE LEEDS FORGE COMPANY, Ltd., LEEDS, 


(AGENTS: Mzssrs. TAITE & CARLTON, 63, QUEEN VICTORIA STREET, Eas 


= OF EVERY DESCRIPTION OF PATENT PRESSED STEEL LOLLING STOCK, 


Suitable for any gauge. 













30-Ton 
BOCIE 
COAL WAGON 


4 ft. 84 in. gauge. 
2592 














Tare: 18 tons 2 cwt. 
Capacity: 14147 cubic ft. 
Length inside: 89 ft. 8 in. 


The saving in n tare weight, ‘when caneeeed with a the ordinary four-wheeled 8 and 10 ton wagons, is about 33 per cent., and in train length 40 per cent. Width : 7 ft. 2 in. 
and 25 per cent. respectively. The above wagon will safely traverse curves of 100 ft. radius. Length over Buffers : 43 ft. 


suit PETER BROTHERHOOD, ™ == 


MECHANICAL ENGINEER, 


GOLD MEDAL, — Sureder Road, Westminster Bridge, LONDON, 8.2, SILVER MEDAL, 


Class SRo seaman tala pene alain nara ae Class 65. 


IMPROVED Patent SIMPLE or COMPOUND t — ENGINES. 













































FOR DRIVING Over 144,760 HP. Supplied, DOUBLE-AOTING 
FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL EpreaonRH 
PUMPS, ENGINES 
DYNAMOS, FOR 
HIGH-SPEED Driving Dynamos, &c., 
MACHINERY, AS FITTED ON H.M. YACHT 
1S LARGELY USED in the BRITISH “VICTORIA & ALBERT,” 


AND FOREIGN NAVIES. H.M.S. “ROYAL SOVEREIGN,” &c. 


oKwwnre 


Double-Acting Open Engine and Dynamo, 


W.H. ALLEN, SON 7 CO. 


QUEEN'S ENGINEERING WORKS, BEDFORD, 


AND 27, OLD QUEEN STREET, S.W. 
Formerly of YORK STREET WORKS, LAMBETH, LONDON, 
MAEERS OF 


ENGINES, DYNAMOS (sai 











— AND — 


MoTornSsS | 
CENTRIFUGAL PUMPS i 


PUMPING ENGINES. ig Pama 00. sileua 
CONDENSING PLANTS. _ A Sw | in 
Sitam & Electric Fans for Forced or Induced Draught. a . ee ee a= 























Tamz ENGINES axp MOTORS mar BE SEEN AT WORK ON AFFLICATION, Standard Sizes of Engines and Dynamos for 10 to 750 LHP. 
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J. & H. GWYNNE, Ld., Engineers 


HAMMERSMITH IRONWORES, W., & 64, CANNON STRERT, E.C., LONDON. 


Telegrams: “GWYNNE, LONDON.” Telephone No, 544 (Bank). 


“INVINCIBLE” PATENT CENTRIFUGAL PUMPING ENGINES, 


For Raising Level of Water in Docks, Emptying Graving and Floating Docks, &ec. 


MANUFACTURERS OF THE 


LARGEST AND MOST ECONOMICAL PUMPING ENGINES IN THE WORLD, 
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The following is a Copy of Letter from Mr, GEORGE FOSBERY LY8TER, M. Inst. C.E., Engineer to the Mersey Dock Estate, regarding the large sete of Pumping Machine 
supplied to the Coburg, Birkenhead and Sandon Docks ;— 


: ‘“‘Merszy Doox Estate, Enciveer’s Orrice, Doox Yarp, Lrverpoot, 19th February, —. greatest 
si eared ogee a lengthened experience of your ‘Invincible’ Centrifugal Pumps, I am glad to be able to state that in all respects they continue to give 
satisfaction. : Docks 
‘Besides a number of smaller pumps, there are on this Estate three large installations, specially designed to provide additional depth of water in certain of the older 
the sills of which are too high to allow under their original condition of their being used on neap tides by the largest modern vessels of deep draught. ‘ : of 1200 tons 
_ “The Coburg Pumps erected by you in 1889, and aering of three 54-in. pumps, driven by compound direct-acting steam ps giving a combined discharge 
per wee suppl additional depth of water for a group of docks 80 acres in area, continue to do their work without trouble of any < each 36 inches in 
: “The Bir installation, of similar size and power, furnishing the water required for 160 acres of docks, and the Sandon —_ four in number, 
diameter, erected in 1 do their work equally satisfactorily.—Faithfully yours, “GEORGE FOSBERY LYSTER, Enyweer. R” 
Messrs. J. & H. GWYNNE, 89, Cannon Street, Londen, E.0.” “Per A. G. LysTe 





pe- A Fifth Set for the Mersey Docks and Harbour Board is at present in course of construction, the aggregate capacity of 
the Five Sets being OVER 5000 TONS A MINUTE!!! 
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NOTES FROM NEWCHWANG. 


RatuHER more than a year ago* we were enabled, 


by the courtesy of Mr. Grant Birch, of the firm of 


Messrs. John Birch and Co., Limited, of 10 and 11, 
Queen-street-place, London, E.C., to lay betore 
our readers a vivid picture of affairs in China, as 
they appeared to Mr. Birch, who was at that time 
making an extended tour in the East. We have 
now received a second communication from him, 


| Russians are constructing from Port Arthur up past 
Newchwang to the Sungari River, there to join the 
main trunk line of the Siberian Railway. 
Ying-Kow, or Port Newchwang, is commonly 
known as ‘‘ Newchwang” amongst Europeans, but, 
| properly speaking, it is merely the mouth of the 
| River Liao on which the town of Newchwang (or 
| Niu-chwang) is situated, some 30 miles or more up- 
| stream. It is called by the Chinese ‘‘ Yingtze ” or 
‘* Ying-Kow,” and besides a Chinese town the 
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Lanpine A Locomotive Borner rrom A Russtan Sure at NEWCHWANG. 











Comrounp BaLpDwIn LocomoTIvE at NEWCHWANG. 


dealing with Newchwang and the Eastern Chinese 

ilway. We are sure that the impressions of an 
English engineer, in his own words, will be read 
with great interest by all. 





A recent visit to China took me not only into 
several provinces of China proper, but also into 
Manchuria and Mongolia. I visited Newchwang, 
and from there Moukden, and I saw something 
of the construction work, both done and doing, of 
the Eastern Chinese Railway, the railway that the 














* See Encrvggrinc, May 13, 1898. 


foreign settlement is here, the up-river place, 
Newchwang, being an exclusively native town of 
considerable importance. This is the most northerly 
treaty port of China, and it does a large trade— 
4,000,000. or so per year. The Liao River, which 
comes down to the sea here, is a fine broad 
stream, much finer, it may be remarked, than the 
Peiho, which affords the port for Tientsin. The 
Liao River has 17 ft. to 18 ft. of water on its bar, 
as compared with only 10 ft. to 12 ft. in the Peiho. 
A large proportion of the trade is carried in British 
vessels. The shipping entering the port has been 
much increased of late by vessels bringing material 


hand, and still more for the so-called ‘‘ Eastern 
Chinese Railway” on the other. 

The foreign settlement, like the native town, is on 
the left bank. On the right bank large works are 
now being prepared for the terminus of the Shan- 
hai-kuan-Newchwang line of the Chinese Imperial 
railways. On the left bank again, but 3 miles 
upstream, at Niu-cha-tang is the Russiancamp. The. 
Russians have acquired altogether an area of nearly 
2 square miles, and they there land and accumulate 
railway material for the Eastern Chinese Railway 
(Port Arthur up to Siberian main line). 

The annexed reproductions of ass illus- 
trate, first, the landing of a locomotive boiler 
from a Russian ship, and second, a small com- 
pound locomotive (Baldwin) for construction pur- 
poses, also at Newchwang. 

How not to treat valuable machinery may be 
rapidly learnt by an inspection of the landing and 
unpacking ground—save the mark! Packing-cases 
battered, bent, broken, but not yet unpacked ; 
axles, connecting-rods, firebars, stays — innocent 
for some time now of casing or case—rusty, twisted, 
finely mixed up—all are object-lessons. 

From Mr. Warner, the representative of the 
makers, I learnt that the engines, when com- 
pleted and in running order, will weigh 85 to 90 
tons (a heavy engine for the weight per yard of 
rail adopted on this line). The cylinders are 13 in. 
and 22 in., driving wheels 52 in., and the engines 
have eight wheels coupled with a leading two- 
wheeled bogie. 

The camp is not on the ‘‘ through” line, which 
runs north and south at some little distance to the 
east of it, but is connected up by a short branch 
line. I went along this to the ‘‘through” line, and 
some distance northwards along the latter. The 
rails in this neighbourhood weigh 64 lb. per yard, 
and are in 35-ft. lengths. The jeints are peculiar, 
being made with plain angle fishes on the inner 
side and deep angle fishes on the external side. 
The lower portion of the deep fishplate is greatly 
cut away, owing to the sleepers being spaced very 
close at the joints, so as to carry a bearing plate 
under the fishplate end, The bearing plates are 
punched for one single-head dogspike on the inside, 
and two double-head spikes on the outside, one of 
these passing through a notch in the fishplate. The 
fishes are held by four bolts with cup-heads and 
hexagon nuts, passing through pear-shaped holes, 
the two inner bolts being screwed up from the out- 
side, the outer ones from the inside. The other 
sleepers are secured by one spike only. 

The sleepers are, 1 was informed, spaced 30 in. 
centre to centre, but in practice I found them much 
closer. The size is 8 ft. 2 in. by 9 in. by 6 in., but 
the length I was told should be 8 ft. 9 in., the 
shorter lengths being brought hurriedly of a size 
in use on the Japanese lines. Most of the sleepers 
are of Japanese timber. They are credited with 
being good stuff, but I cannot say they impressed 
me favourably. Far too great an allowance in the 
‘‘wane” had been permitted, and scarcely any I 
saw on the line actually laid were sound throughout, 
many shelling away in their lateral om while 
still more had broken or split from the dogspikes 
to half, three-quarters, and sometimes their entire 
length, and only needed the passage of a few trains 
to fall apart. 

The Russian engineers speak of finishing at 
dates which seemed to me optimistic altogether. 
The coolies appear to be more highly paid for the 
work done than on the lines of the Chinese Imperial 
Railways. They get about 65 dollar-cents* per man 
per day (say 1s. 4d.) for carrying 6 to 7 cubic yards 
of earth a short average lead, or about twice as 
much as the coolies on the Chinese Imperial Rail- 
ways get for carrying 10 or 12 cubic yards (in each 
case the carrying baskets are filled by a separate 
coolie). Perhaps the comparative freshness to the 
country of the Russian engineers has something to 
do with this. 

Some of the large tributaries on the Liao River 
are greatly swollen during the summer rain season, 
and descend in great volume and force from the 
bare mountain ranges hard by on the east, which 
run, like the line, pretty nearly due north and 
south. During a specially high flood in 1888 the 





*The term ‘65 dollar-cents” means 65 cents., of 
which 100 go to a Mexican or Chinese dollar. The term 
is used in contradistinction to ‘‘ tael-cents.,” which are 
similar subdivisions of the tael. The tael, although not a 
coin exeept in name, is the ordinary standard of value 
for Chinese in Northern China. At the present time 





both for the Chinese Imperial Railway on the one 


the dollar is worth about 1s. 114d., and the tael 2s. 8d. 
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river at Ying-kow or Port Niu-chwang (which is 
strongly tidal, having a spring tide rise of some 
17 ft.) ran for 15 or 16 days 4 ft. to 6 ft. above 
highest water mark, all but submerging the settle- 
ment. Vessels in the river lay the whole time to 
upstream anchors ina 6 to 8 knot current. Higher 
up the country, before the waters had spread out 
over a large area, the rise over dry weather level 
could hardly have been less than 25 ft. to 30 ft., 
perhaps more. Were such a flood to occur now, 
the consequences to the newly-made railway em- 
bankments may be imagined. 

The track where I saw it was very uneven. On 
embankments of comparatively old standing it was 
very wavy, and on some of the embankments latest 
made formation ‘and rails by no means showed 
unanimity as to what should be rail level. The 
packing that was going on where the embankment 
had sunk did not promise well either for any last- 
ing improvement. The rails ‘‘ break joint” to the 
extent of afew inches. This requires two sleepers 
to be placed on the skew at each joint so as to 
accommodate both rails. Other sleepers, by the 
way, are by no means particularly square in their 
setting, nor very regular in their spacing, to say 
nothing more of their individual weaknesses. 

On the third day’s journey northwards along the 
line, my road lay from the southern side of a pair 
of saddle-backed hills detached to the west from 
the main range at a right angle to them. Down 
the gorge between a stream ran north, taking the 
watershed—on the right bank ran the road passing 
through a quaint and picturesque little walled town, 
much in ruins since the war—on the left bank was 
the railroad carried high above water leyel, necessi- 
tating some rock cutting and also stone facing the 
slope to the stream. This last was crossed both at 
the entrance and exit of the gorge, which is short 
and open in character. 

The method of crossing, presumably for con- 
struction purposes only, consisted of making from 
10-in. to 12-in. round logs, cradles 17 ft. or 18 ft. 
long by 7 ft. or 8 ft. wide, the cross timbers being 
keyed into the longitudinals, These cradles, but 
a few feet in depth, were dropped on to the bed of 
the now shallow stream Jengthwise to the current, 
and filled in with undressed stone to form piers a 
few feet apart, on which to rest the girders. The 
first flood would remove them. 

To the west of the town at Liao-Yang (still 
further north), and situated in the large compound 
attached to a very fine and large pagoda, the sculp- 
tures of which were very Indian in character, was 
one of the divisional headquarters of the Russian 
Engineers ; and several quadrangles of one-storied 
buildings had been run up for stores and residences 
for the numerous engineering and military staff and 
their assistants. Near it floated the flag of the 
company, the usual Chinese dragon on a yellow 
field, but with an addition in the upper part of 
the field of the Russian national flag, the broad 
horizontal stripes of white, blue, and red. Here I 
met M. Restsov, the engineer in charge of the 
section, a charming man, polished and courteous, 
with whom it was very easy to be at once on the 
dleasantest terms, as indeed is generally the case 
arte the individual Russian and Englishman. 
Time was too limited except for a brief chat, during 
which he recognised their difficulties very frankly, 
but spoke hopefully of surmounting them by 
degrees. We parted with regret not to have made 
a longer acquaintance—at least, I did so. 

By the walls of the town ran the river, swift and 
in places deep, but with fords. Icrossed it by one 
of the curious bridges used in these parts—trestles 
across the booms of which are laid thick bundles 
of straw or reeds and a little earth. Occasionally 
an animal puts his foot through, but that is a de- 
tail. Then I looked down stream to see the railway 
crossing, which is at the narrowest point of the 
stream proper, here about 80 to 100 yards wide. 
Piles were being driven to take the superstructure 
from the high southern bank across to and right 
on to a shingle island, which separates the river as 
it is now from the very wide and far-reaching, but 
now dry, flood-water channels, which must inundate 
a long stretch of country to the north, to judge by 
the sandy nature of the soil. 

I did not go further north than Moukden, but as 
far as I could learn, the railway formation, which at 
present ends just south of that place, has as yet no 
continuation north of the city. 

A few words may be added as to quite another 
line of country which I traversed, viz., the route 
between Pekin and Kalgan, that is, between the 








capital of China and a point 130 miles or so north- 
west, on the Great Wall, where the great caravans 
ows in and out, from and to Siberia and Mongolia. 
t is a trade route that to the observant positively 
cries out for a railway, both on account of its pre- 
sent traffic and on account of its possibilities—both 
trading and strategical—and for a railway that 
should be part and parcel of the present Chinese 
Imperial railways—not a Russian line. 
rom Pekin outwards the first 35 miles lie across 
a level plain, well cultivated and thickly peopled, 
only one river to be crossed, and that not large. 
Towards the end of this distance the ground rises 
slightly, in approaching Nan-Kow (403 ft. above 
the sea). At the further end of the Nan-Kow pass 
the inner retrenchment of the Great Wall is 
passed through — often mistakenly spoken of as 
if it were the Great Wall itself. From Nan- 
Kow to Cha-tao (1610 ft.) the route rises 
through the Nan-Kow Pass between hills on to 
another plain. It is a distance of about 15 miles. 
For the first 5 miles to Shang-Kuan, the pass is of 
— width and the incline gradual. At Shang- 
uan itself there is a sudden narrowing of the Pass, 
and it is likely several rock cuttings would be re- 
quired, short, though deep. From Shang-Kuan to 
to the tenth mile the incline is steeper, and project- 
ing hill-shoulders might entail sharp curves, but 
probably no heavy works. 

From the tenth mile on to Cha-tao the incline is 
increasingly steep, and at the upper extremity of 
the Pass a longish deep cutting, ending with a short 
tunnel, would apparently be necessary. From 
Cha-tao to Ki-ming there are 40 miles across an 
easy plain ; and from Ki-ming through Suan-ho to 
Kalgan, another 40 miles or so, though not quite 
so easy, there would be—with the exception of one 
low spur and a minor pass—little or no rough 
ground to traverse. 

The impression I gained by my inspection of the 
country, both going and returning, was that, taken 
as a whole, the line would be a comparatively cheap 
one to make. 

J. Grant Brrcu. 





LITERATURE, 


The London Water Supply. By ArtHuR SHADWELL. 
London: Longmans, Green, and Co. [Price 5s.] 

Mr. SHADWELL is frankly an advocate of private 
enterprise for London water supply, and it must 
be freely confessed that he makes out a very good 
case. Whether Londoners would be better off if 
the County Council had their way and controlled 
the distribution of water, is a matter that time may 
or may not prove; but, certainly, if one may judge by 
analogy, users would be wise to let matters rest as 
they are, rather than deliver themselves into the 
hands of the body that produced the notorious 
Works Department. 

The object of the book is ‘‘to give the general 
reader (who in this case has far more than a general 
interest in the subject) a broad and comprehensive 
grasp of the London water question.” The first 
chapter, described as ‘‘ Introductory,” discusses 
the bearing of public opinion on the water question. 
‘*For years,” the author says, ‘‘the water com- 
panies have been a common cockshy for every kind 
of ridicule and abuse.” That, we think, is very 
true; and it is a circumstance for which it is 
difficult reasonably to account. Why, for instance, 
should the water companies be so much more 
unpopular than the railway companies? They sell 
an excellent article at a moderate price, and are 
to be depended upon to supply it with ‘‘ punctuality 
and despatch,” to quote the tradesman’s proudest 
boast. We wonder what the average consumer 
would say if his water company served him as the 
railway companies often do. A railway company will 
take a man’s money for a return journey, and prose- 
cute him for fraud if he attempt to use his ticket 
the following day. Imagine if a water company 
ran its customers into the police-court because they 
drew water from a tap one day and drank it the 
next! A railway company thinks nothing of 
making whole trains full of suburban residents lose 
10 minutes a day, week after week, with the utmost 
‘*punctuality” ; what should we say to a water 
company that kept us waiting 10 minutes every 
morning for our bath, or water to fill the tea- 
kettle? A railway company will calmly knock off 
regular trains to make room for specials because a 
race meeting is on. What should we think of a 








water company saying to the regular consumer, 
‘* You cannot have water to-day, because we can get 
more than the regular price for it from some 
strangers ?” The average Londoner goes on year 
after year finding water brought to his house, 
taking it as a gift of the gods, and grumbling 
he should have to pay for it at all. If a fog 
disorders the train service, he patiently accepts it 
as inevitable ; if a frost or a drought stop the water 
supply, the newspapers overflow with his plaint. 
No one suggests that the London County Council 
should acquire the Metropolitan and the District 
Railways, because, by certain trains, they 
habitually put fourteen, if not more, people in a 
compartment, or because the atmosphere of 
the tunnels is so abominably foul ; but for 
no special reason that we have been able to 
discover—unless it be that the stockholders of the 
companies get a return for their investment—it is 
proposed to spend thirty-eight, or forty, or fifty 
millions—as the case may be—in going to Wales 
for water when we have an excellent supply at our 
own doors. 

It is difficult altogether to account for the un- 
popularity of the water companies, but there are 
two reasons which may be advanced: one is Mr. 
Dobbs, and the other is very well put forward by 
the author of the work under notice. Most per- 
sons hold that they have a natural right to water, 
just as they have to daylight or fresh air. So they 
have to water in the rivers or lakes, or in the 
clouds above, or in the geological strata under the 
earth ; but they have no natural right to the pipes 
and pumping engines by which that water is 
brought from the rivers to the reservoirs in which 
it is stored, to the filter-beds in which it is purified, 
or to the wells in which it is collected. All these 
things belong to those who paid for them, just as 
much as the baker’s oven and the butcher's shop 
belong to the baker and the butcher. It is not for 
water we pay, but for the bringing of water. If, 
instead of talking about ‘‘the water rate,” we 
spoke of ‘‘the water conveyance charges” (for the 
very word ‘‘rate”’ is an offence), probably much of 
the unpopularity of the water companies would 
disappear. 

Not the least interesting part of Mr. Shadwell’s 
book is that in which he gives the early history of 
the Metropolitan companies. Peter Morrys, with 
his water wheels at London Bridge, was over 
300 years ago the pioneer of the present water 
companies. The New River Company, 75 years 
ago, became possessed by purchase of the rights 
acquired from the Corporation—there was a 500 
years’ lease—by Peter Morrys, but the interest 
was acquired by a private owner, and is now repre- 
sented by the Southwark Company. There is still 
about 200 years of the original ane to run, and 
until it expires the New River Company must pay 
37501. a year to the representatives of the former 
owners. The history of the New River Company, 
which comes next to Peter Morrys, is pretty well 
known ; but there is one fact that is too often for- 
gotten, namely, that the venture was a pecuniary 
failure at first. When we hear of a single share in 
the company being worth 120,000/., we are apt to 
forget the risk. Our ancestors might have saved 
water consumers this charge, but they thought the 
risk too great. ‘‘The ‘Maior, Commonalitie and 
Citizens,’ had by virtue of two Acts of Parliament, 
‘ free libertie given unto them, and were enabled to 
bring a ffresh streme of running water of the North 

rts of the Citty of London, from the springs of 

hadwell and Amwell, and other springs in the 
Countie of Hertford.’ ” 

But the Corporation failed to take advantage of 
their powers, and Mr. Shadwell does not fail to 
draw a useful lesson from the event. He says: 

‘Let the Collectivist, who loathes private enterprise, 
and attributes every evil under the sun to it, mind what 
happened at that time—the beginning of the seventeenth 
century. The Londoner had nothing but the tidal Thames, 
a few small polluted brooks and shallow wells for his 
water sources ; and then it had to be fetched in buckets, 
except so far as Peter Morrys’s wheels supplied a portion 
of the City. The Corporation, at the instance of Sir 
Hugh Myddleton, obtained powers to bring the lovely 
water of the Hertfordshire springs and distribute it in 
pipes. ter boon could not be conceived, but ‘the 
said Maior, Commonalitie and Citizens, considering 
the great charge and expense of the saide worke, and 
doubtinge much losse might befall upon the Chamber of 
the saide Cittie, in case the said worke should not succeede 
well and prove beneficall, did thereupon forbeare at their 
common charge to undertake the saide worke, soe 
as the same lay long neglected and unlike by 
them to be p’formed.’ hereupon, private enterprise 
came to the rescue as it has done in a thousand other 
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cases, and did for the public what the municipality 
refused to do.” 

The ‘‘ Maior and Commonalitie ” of the day were, 
financially, amply justified in their course, and 
shifted a pecuniary burden from the shoulders of 
the citizens at large to those of a limited number of 
richer persons, of whom King James was the most 
important. His Majesty, however, reaped as a 
reward little more than the consciousness of having 
assisted in a good enterprise, and his successor, 
Charles I., in 1631, disposed of his share to Sir 
Hugh Myddleton for 500/. a year to the Crown for 
ever, and this sum is still paid. 

The other companies all arose from small be- 
ginings, and were at first’ by no means the 
prosperous dividend-paying concerns they have 
now become ; but what is noteworthy is that ‘‘ no 

ublic authority appears ever to have raised a 
finger to supply the needs of the public, and those 
who invested money in making good the deficiency 
did so at considerable risk.” 

‘London compared with other Towns,” is a 
chapter that London water consumers might study 
with advantage. The author divides the subject 
into three divisions: ‘‘(1) quantity, (2) quality, 
and (3) cost.” As compared with mest other 
European capitals, London ranks high in quantity 
with 31} gallons daily per head. at is a good 
deal better than Madrid with three gallons, or even 
Berlin with 13 gallons, but is a long way below 
Rome with 160 gallons a day. Whether this 
includes the public fountains we are not aware. 
Marseilles has also a very high supply 158 gallons. 
Paris has 36 gallons, Hamburg 45 gallons, Munich 
33 gallons, and Christiania 39 gallons. The other 
towns mentioned are below our standard, most of 
them far below it. In America and Australia, 
however, the London average is far exceeded. 
New York has 60 gallons, Philadelphia 54 gallons, 
Boston 73 gallons, Chicago 102 gallons, and 
Washington, which is only exceeded by Rome, 
Marseilles, and Ottawa, has 102 gallons per head 
per day, the last-named city having an average of 
— gallons. Montreal consumes 60 gallons per 
head, Toronto 82 gallons, Brisbane 334 gallons, and 
Adelaide 50 gallons ; whilst Sydney is content with 
25 gallons per day. Out of 24 large English towns 
mentioned, seven exceed London and 17 fall below 
in the average daily quantity, and all these towns 
excepting one has a municipal service. If trade 
purposes were excluded from the account, London 
would stand much higher still; in fact, as the 
author points out, the London household con- 
sumer gets about twice as much water from the 
villainous companies as the inhabitants of the large 
provincial towns get from their immaculate 
municipal authorities. ‘‘The one stock example 
to the contrary is Glasgow, which has a very large 
and cheap supply ; but then Glasgow does not 
filter its water, and the typhoid death rate is double 
that of London.” 

Naturally, it is useless to take figures as to 
quantity and consider them apart from those relating 
to quality. Foreign cities with very high ratios 
supply water unfiltered, so that the typhoid death 
rates are high. That we are told is particularly the 
case with American cities, the average typhoid 
mortality for 28 chief. American towns being about 
50 per 100,000, as against 12in London. The best 
filtered water is given in the Dutch towns, but 
Amsterdam has only 11 gallons per head per day, 
and Rotterdam but 22. The book gives analyses 
of London, Birmingham, and Glasgow waters, the 
comparison being distinctly favourable to London. 
‘There may be,” the author says, ‘‘ purer supplies 
than Glasgow and Birmingham, but there are no 
such model municipalities; at least, so we are 
given to understand.” These water analyses 
receive support from the figures quoted as to 
death rate from typhoid, London coming out easily 
first during the last 26 years, as compared with the 
12 next largest towns; it being worthy of notice 
that Bristol, which has not a municipal supply, 
stands next. 

The question of cost, which the author takes 
next, is one more difficult to discuss, because of 
the different bases on which charges for water 
supply are made. The comparison needs a com- 
plicated calculation, and this has been worked out 
for a number of towns by Dr. Pole, Mr. Askwith 
and Mr. Alexander. From Tables given by the 
author; the following may be gathered : The annual 


charge on a 101. rating for London would be 9s. 9d., 


whilst the average for 13 oth 
be 15s, 104. ; ge for 13 other large towns would 


on a 201. rating, London would be 








19s. 7d., for the other towns, 11. 8s. 8d. ; on a 30I. 
rating, London, Ill. 9s. 8d., the other towns, 
21. 1s. 3d. ; on a 50l. rating, London, 3l. 0s. 4d., 
the other towns, 3l. 7s. 10d on a_ 100l. 
rating, London, 5/. 13s. 8d., the other towns, 
51. 10s. 2d. As our author says, the great advan- 
tage enjoyed by the poorer consumers of London 
stands out conspicuously ; in other words, the rich 
pay for the poor, so it would seem that the working 
man has much to expect if a progressive County 
Council has its way and gets the water supply of 
London under its control. 

We have said enough, perhaps, to give an idea 
of the scope of the book, although we have not got 
very far into it. The future supply of the Balfour 
Commission is next discussed, and a chapter is 
devoted to the case of East London. It is a matter 
that we have dealt with ourselves on previous 
océasions, and it is satisfactory to find so good an 
authority as the author in close agreement with our 
own view. The question of public control is dealt 
with at length, a great deal of historical data being 
given, which is nd, from the compact form in 
which it is presented. The way in which the 
interests of the water consumer have been thrown 
to the winds if only political capital could be 
made by the transaction—how the desire simply to 
get control of the supply has dominated those who 
would be the custodians, no matter how the wants 
of the Metropolis might be neglected —is well shown, 
and, although there may possibly be more to be 
said on the other side than Mr. Shadwell puts 
forward, the indictment against the London County 
Council and its latter-day agitators is a very strong 
one. 

They have used their power and position to pre- 
vent necessary work being done merely that they 
might be able to purchase a depreciated property, 
and in doing so ‘‘ have shown a disregard for the 
consumers’ interests which nothing can justify.” 
Those who want details supporting this statement 
will find them in abundance in the book under 
notice. The Welsh supply scheme does not get 
much support from the author. ‘‘It is,” he says, 
‘‘unnecessary to argue the point any further, 
because no engineer has ever pretended for a 
moment that the required water cannot be got from 
the Thames.” Unfortunately, since the creation 
of the London County Council, the supply of 
water has become a question not of engineering but 
of politics. 

he book concludes with ‘‘ A Suggestion.” Mr. 
Shadwell advises an amalgamation of the companies 
with Government control of the sources and treat- 
ment of water. Three companies, he points out, 
have already combined to carry out the first 
instalment of the Staines scheme, and the whole 
eight have combined for an inter-communication 
scheme. But the author would go a step further, 
and treat the sources of supply in the whole country 
from a national standpoint. ‘‘The true solution,” 
he says, ‘‘is to make the sources of water supply, 
their distribution and protection, a department of 
Government.” It is, he continues, a question of 
public health, so he would join the medical side of 
the Local Government Board and the Board of 
Agriculture into a ministry of public health, one of 
whose functions would be “ the distribution of the 
water: supply, the protection of the sources, and 
the enforcement of adequate purification. This 
would solve the problem for London, and all 
England at the same time.” 

There is an excellent Appendix full of informa- 
tion, and an index which might with advantage be 
extended in future editions. The book is published 
at a moderate price—five shillings—and is not only 
full of information, but possesses the rare merit of 
the facts being presented in an interesting manner. 





A Manual of Locomotive 5 Ag With an His- 
torical Introduction. By W. F. Prrricrew, M. Inst. 
C.E., M.I.M.E., and A. F. Ravensuear, B.Sc. Lon- 
don: Charles Griffin and Co. [Price 21s.] 

Tue authors of this, the latest addition to the 

rapidly increasing list of books dealing with the 

locomotive engine, have endeavoured to fill what is 
undoubtedly a great want. This object is well set 
forth in the words of the preface: ‘‘In this work 
the locomotive engine is looked at chiefly from the 
point of view of the designer or locomotive draughts- 
man, and the scope and treatment have been mainly 
determined with reference to his needs.” 

We have often been struck by the lack of know- 
ledge exhibited by locomotive draughtsmen of the 
work of their confréres on other lines, Whether it 








is through lack of opportunity to visit other work- 
shops, or even to travel on trains of other lines, 
we know not, but the fact remains that if you put 
the average locomotive draughtsman through a 
catechism of improvements lately introduced out- 
side his own particular sphere, you will but too 
frequently find him lamentably slow to respond. 
Of course it is not to be expected that he should 
know everything that is being done on Continental 
or American railways, yet we venture to think that 
much may be learnt by an intelligent study of the 
practice of all railways, including those of our 
colonies. The Race ot strides that have been 
made by the Northern Railway of France during 
recent years is a most instructive phase of loco- 
motive engineering. This line, from occupying a 
position analogous to that of the London, Chat- 
ham, and Dover Railway, has in the space of a 
few short years raised itself to that of the Cale- 
donian Railway on this side of the water, and has 
far outstripped other Continental lines in the s 

of its trains and the performances of its locomotives. 
Under these circumstances it is with great pleasure, 
therefore, that we welcome any intelligent endea- 
your to place in the hands of our locomotive 
draughtsmen and engineers the details and parti- 
culars of modern locomotive practice. 

It must be patent to most of those who have 
studied the locomotive history of the past ten 
years, that we have been, and still continue at 
the present moment, to be passing through a period 
of trial and experiment similar to that which 
took place in marine engineering on the introduc- 
tion of the compound engine and twin screws. 
Every locomotive superintendent has been tryin 
to solve for himself the problem how best to dea 
with higher speeds and daily increasing loads. To 
us in England it is indeed a matter for congratu- 
lation that our railways are not in the hands of the 
State, because now we have the advantage of many 
able minds, each with the power to work out inde- 
pendently to the best of his ability the difficult 
problem that is set before him ; whereas we should 
indeed be fettered were all the locomotive talent 
concentrated in one Department of State with one 
responsible head. Uniformity would no doubt 
result, and possibly (though even that is doubtful) 
a certain amount of economy; but at what cost 
would these problematical advantages be pur- 
chased? Our practice would at once become stereo- 
typed, and though no doubt improvements would 
from time to time be adopted, we should never be 
able to take a foremost place in the world, to 
initiate and develop new types, or achieve the high 
honour of a request from a foreign State to design 
its locomotives. 

Any book, therefore, which attempts to deal with 
the locomotive practice of the present day must 
take cognisance of most of the improvements 
which have recently been carried out, and of the 
steps which have led up tothem. To treat of this 
subject adequately, however, involves a book of 
considerable dimensions and containing many de- 
tailed plans and drawings. This, of course, means 
a high-priced book, and one which would probably 
be outside the reach of most locomotive fanaa 
men. No doubt Messrs. Pettigrew and Raven- 
shear, the authors of the present volume, have been 
largely influenced by the question of price. The 
book is = at 21s., which is perhaps suffi- 
ciently high ; yet we are obliged to confess that 
this endeavour to keep down the price of the book 
has, in a large measure, spoilt the result. There 
are twenty-two chapters, containing 400 pages, to- 
gether with three appendices giving specifications 
of typical American locomotives and Tables with 
principal dimensions of numerous British and 
foreign engines. As many as 280 woodcuts are 
interspersed with the letterpress, many of these 
being interesting and valuable, though we con- 
sider that the execution of these plates leaves a 
good deal to be desired, and this applies in par- 
ticular to the frontispiece, a sectional elevation of 
the London and South-Western Railway four- 
coupled express engines. The first chapter is 
an historical introduction with numerous plates 
of early t . Then follow two chapters, one 
for the modern simple engine and the other for 
the compound. The succeeding chapters deal suc- 
cessively with elements of design, coal consump- 
tion and efficiency, running, and repairs, with two 
final chapters on American and Continental loco- 
motives. Perhaps the most valuable portion of the 
book consists in the large plates, which are really 
working drawings to scale of various types of en- 
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gines now in general use. These plates are nine in 
number, and it is to be regretted that the number 
was not largely increased. No Continental loco- 
motive is thus illustrated, and we are supplied with 
but one solitary instance of American practice. 

But the chief demerit of the present work lies 
in its lack of information relating to the latest de- 
velopments of the experimental stage to which we 
have previously alluded. It is a well-known fact 
that the most pronounced tendency at the present 
time is to develop the boiler to its utmost capa- 
city ; in other words, the ratio of heating surface 
to cylinder capacity is increasing by leaps and 
bounds. A few years ago the maximum Cation 
surface employed on any British locomotive was 
1300 square feet ; we now see engines constructed 
with 2000 square feet. On page 88 of the 
volume now under notice, we find a Table giving 
the average range of heating surface for cylinders 
of various sizes as adopted at the present time. 
This Table is far from correct ; for instance, the 
heating surface for 19-in. cylinders is given as 
between 984 and 1320 square feet. Yet it is well 
known that there are numbers of 19-in. engines 
now running with over 1500 square feet of heating 
surface ; we need only mention the Great Western 
Railway’s ‘‘ Achilles” class, or the Caledonian 
Railway’s ‘‘ Breadalbanes,” to say nothing of later 
examples. Then we are supplied with a formula 








which should nominally give results in accordance 
with present practice ; this formula is H = 3.3d?: 
where H equals heating surface in square feet ; 
and d equals diameter of cylinders in inches. But 
unfortunately the corresponding Table of results, 
as worked out by the authors, does not conform to 
this formula, the factor adopted being evidently 
3.9; yet even this figure is really too low, a 19-in. 
cylinder having but 1407 square feet of heating 
surface. Take, again, the question of steam pres- 
sure: on page 83 we read that the working steam 
pressure varies between 150 lb. and 175 lb. per 
square inch. Considering that the Great Western 
Railway are now using 180 lb., the North- 
Eastern Railway 200 lb., and the Northern of 
France Railway 213 lb., this statement can hardly 
be taken as correct. 

It is greatly to be regretted that no reference 
whatever is made to many of the most recently 
constructed engines in this country, especially in 
view of the fact that several of them embody dis- 
tinctly novel and interesting features. First we 
may mention Mr. Drummond’s big compound 
**No. 720,” which has now been running for over 
eighteen months on the South-Western Railway, 
and likewise his later type, of four-coupled express 
bogie engines built on the lines of his well-known 
Caledonian Railway type. Then there are Mr. 
Ivatt’s Great Northern Railway ten - wheeler 








**No. 990,” and the bogie single ‘‘ No. 266,” both 
constructed and put into working during the past 
year. None of Mr. Johnson’s very numerous Mid- 
land Railway four-coupled bogies find a place ; nor 
are we told of Mr. James Stirling’s latest develop- 
ment of his South-Eastern Railway express engines. 
A particularly interesting locomotive has put in an 
appearance on the North-Eastern Railway during 
the past year ; we refer to the rebuilt compound 
engine ‘* No. 1619.” Originally this engine came 
out as a Worsdell-Von Borrie’s two-cylinder com- 
pound with cylinders 20 in. and 28 in. by 26 in. 
stroke. As now reconstructed, there is one high- 
pressure cylinder between the frames 19 in. by 
26 in., and two outside low-pressure cylinders 
20 in. by 24in. The heating surface of the boiler 
is augmented by the introduction of water-tubes in 
the firebox on Mr. W. M. Smith’s system, a plan 
which has likewise been adopted in another form 
by Mr. Drummond in his recent engine for the 
London and South-Western Railway. A sketch 
of this water-tube arrangement would have mate- 
rially added to the value of the book. When 
dealing with the North - Eastern Railway en- 
gines, a whole page is devoted to a description 
of Mr. Worsdell’s compound singles, but there 
is no word of the fact that the whole of them have 
now been reconstructed as simple high-pressure 
engines. Another recent conversion is likewise 
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entirely ignored; we refer to the North-Western 
Railway engine ‘‘Iron Duke,” built by Mr. Webb, 
with four high-pressure cylinders and now con- 
verted to a four-cylinder compound. 

We have dealt somewhat fully with the short- 

comings of the volume under notice, and we have 
done so with the hope that in a second edition— 
which is certain to be required—some, at all 
events, of these may be remedied. It is now only 
fair that we should speak of the good points of the 
work. Several chapters—Chapters V. to XV, in- 
clusive—are devoted to a consideration of the 
details of locomotive construction, and these 
chapters contain a very large amount of useful 
information. Unfortunately, many of the illustra- 
tions in these chapters are far from being well 
executed, and quite fail to do justice to the draw- 
ings from which they have been prepared, but the 
descriptive matter is clear and to the point. The 
chapters on lubrication and the performance of 
locomotives also contain much well-arranged infor- 
mation, while the chapters on American and Con- 
tinental practice, although much too brief to 
adequately deal with the subjects on which they 
treat, are of undoubted interest and value. 
_ Altogether, the volume is one which—in spite of 
its shortcomings—we can strongly recommend to 
locomotive draughtsmen and to engineers desiring 
to acquaint themselves with locomotive practice. 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS IN SWITZERLAND. 


Tue first foreign réunion of the Institution of 
Electrical Engineers has proved a decided success. 
On the departure of those members who left after 
the interesting visit to the Burgdorf-Thun Electric 
Railway—the last item on the’ programme—three 
hearty cheers were given for the President, Pro- 
fessor 8S. P. Thompson. Everybody felt sorry that 
he had no longer any right to wear the special 
Institution badge, the golden I.E.E. on blue 
enamel. It had been a very busy, very instructive 
week, and members were favoured by splendid 
weather and scenery, of which the compiler of 
future réunion programmes will think with envious 
anxiety. The rain showers of the last three days 
confined themselves to the night and to the off- 
hours. 

The printed list of members participating in the 
excursion, counts 135 names. Ladies and a few 
late-comers brought the number up to nearly 160. 
and among these there were some of the best names 
which the Institution boasts. The practical ele- 
ment prevailed; not many professors, few telegraph 
engineers, a good many young electricians already 
in responsible positions ; a very representative 
meeting on the whole. The programme was carried 
out in accordance with the original scheme, to which 
we referred in our issue of August 11, and in the 
most pleasant manner. The first night a good 
number of members and their ladies found their 
hotel carriage and hotel without difficulty, but their 
luggage did not appear until the following Sunday 
morning. But that mishap, for which some railway 
porter should have to answer, did not re-occur, 
and there remained little to grumble at, except the 
few peculiar attempts made of putting two people in 
one room, when single rooms were still available. 
In most cases this enforced companionship could 
not be helped, however ; Swiss hotels contain more 
double-bedded roons than single rooms, and the 
full season was still on at the time of the réunion. 
The hardship wae inflicted on few members only, 
however. If members did not on all occasions see 
everything they might have examined, that was 
partly nobody’s fault—the programme had to offer 
alternatives—and partly their own. A party of 150 
people is not easily conducted, when not a few 
members of it imagine that they may take their own 
time to examine an object of particular interest, or 
that inspection of an electric locomotive means 
travelling on a footplate where there is only room 
for two conductors, or that they may change their 
minds without inconveniencing others... There was 
enough of this to test the equanimity of the officials 
and guides, but not much, fortunately. We shall 
refer to the task of the officials of the Institution in 
our concluding remarks on the meeting. 

The Swiss Committee had worked hard for the 
British electricians, and it was with sincere regret 
that the members heard, on their arrival, of the 
severe illness of Colonel Huber, which prevented 
not only him, but also his own director, K. Huber, 
of the Oerlikon Works, from receiving the mem- 
bers. Fortunately reassuring news of Colonel 
Huber’s progress could be given at the banquet. 
In his absence, Professor Wyssling, President of 
the Swiss Elektrotechnische Verein, acted as 
chairman. He had compiled an excellent hand- 
book for the visitors, and descriptive notes on the 
electrical plants to be visited, based upon in- 
formation supplied by the firms. This hand- 
book of 41 pages will be a useful memento of the 
excursions, together with the various pamphlets dis- 
tributed, but not especially prepared. Mr. C. E. L. 
Brown, the third member of the Committee, was 
not the less enthusiastically received, because he will 
not speak in public. The kindness and forebear- 
ance of the guides dese"ves all praise. When 
we further speak of hospitality, we do not 
simply wish to allude to entertainments. The 
works to which the Institution was admitted 
were exceedingly - busy, and the arrangements 
for these visits involved a serious loss of time. 
The hospitality, taking the word in the ordi- 
nary sense, was not overdone, fortunately. With 
the Continental usage it would have been quite 
correct to interrupt the morning excursions in order 
to offer the guests the customary second breakfast. 
Members would have been less anxious for lunch, 
but would have seen far less too ; it was considerate 
on the part of the hosts, therefore, not to press 
their guests. The freedom extended to members 
was, we believe, not entirely used with discretion. 





The Oerlikon Works very properly requested that 
members should deposit their photographic cameras 
outside. At Rheinfelden, the Kanderwerk, and 
other installations, however, snapshots were taken 
of switchboards, dynamos, &c. 

The hydro-electric installations formed, of course, 
the chief features of the visit to Switzerland. Many 
Swiss public and private works have their own hy- 
draulic power station ; electro-chemical works alone 
utilise 29,000 horse-power. The source may be 
close by or miles away. Theoretically the distance 
makes little difference ; practically not much as yet 
either, But will it remain so? At Schaffhausen, 
members gazed with sentimental interest at the 
wren transmission across and along the Rhine 
which H. Moser erected about 50 years ago. The 
wire ropes were, in their time, greeted as a great 
advance; now they are doomed. Will the over- 
head wire, high or low tension, live much longer? 
When one sees the miles of high-tension mains on 
— crossing the country in all directions, and 
amp and trolley wires suspended in the streets, 
one cannot help asking that question. New regu- 
lations concerning overhead lines were issued by 
the Swiss Government a few weeks ago. They 
deal mainly with the dangers which electric con- 
ductors threaten, and do not touch upon esthetic 
considerations, which would probably interdict all 
overhead wires. High-tension wires must be fixed 
on coloured insulators. On the Jungfrau Railway, 
the triple bells are brown ; on the Burgdorf-Thun 
line, white bells with green caps are employed. 
The green caps are not very prominent, but the 
people of Switzerland are sufliciently accustomed 
now to beware of overhead wires and poles. 
Any interference with electric lines is punished 
with penal servitude. That fate awaits the in- 
dividual who managed to throw a wire over 
the three high-tension mains near Burgdorf. 
Whenever a high-tension wire is above the tele- 
graph or telephone line, two poles must be placed 
within 5 ft. of the telegraph wire, one on each 
side ; the next les must not be further than 
65 ft. away, od 3 there must be no apparatus 
branching off from that section. The short-section 
wire must have a thickness of at least 6 millimetres. 
As the line wires—not the trolley wires—on the 
Burgdorf-Thun Railway are only 5 millimetres in 
diameter, some such wires will have to be re- 
placed. There is further a frame round the whole 
bundle of high-tension wires. When the telegraph 
line is at higher level, the horizontal and vertical 
guard wires around them form a sort of cage. At 
railway crossings, the high-tension wires must be 
placed on iron skeleton towers and bridges, of 
pleasing appearance, but expensive. We do not 
know whether the short lightning rods and con- 
ductors, placed on every third or fourth pole of the 
lines, which were shown to members, are required 
by law; the rod seems to be a concession to 
old-fashioned notions, and looks rather super- 
fluous. 

Such rules are certainly needed, though so far no 
accidents appear to have been caused by failures of 
overhead wires. But the networks are increasing, 
and higher tensions will be applied, and some day 
the doom which fell on the long-distance wire rope, 
will overtake the overhead wire. High-tension 
mains and feeders will have to be buried. What 
that means, nobody knows at present. At Rhein- 
felden, 31 miles of underground cables for three- 

hase currents of 6800 volts have already been laid. 

hey come from a first-class firm and look suited 
for the purpose. But we have no experience as 
yet. Supposing they last, they will, in any case, 
add a heavy item to the costs of hydro-electric 
plants, and the question of hydro-electric power 
transmission will assume a less favourable aspect. 

Water power means weirs and dams, conduits, 
power-houses over or near the water, and turbines 
that will adapt themselves to widely varying 
heights of falls and loads. Satisfactory regulation 
of the turbines seems to have been attained, though 
it is not perfect yet. But the water may fail. 
More turbines are no remedy in that case. Steam 
or gas reserves must be put up, and it is impos- 
sible to produce the electric horse-power at any- 
—s like the 50 francs (2/.) at which it can 
be done in Savoy, a country exceptionally rich 
in water-power, but otherwise very poor and poorly 
populated. The municipality of Schaffhausen 
supplies the brake horse-power at a minimum 
charge of 5l. per annum. This is the lowest 
= rate in Switzerland. The ordinary rates at 

heinfelden are a little higher. But we have 





reason to believe that the large electro-chemical 
works at Rheinfelden, which have their own dy- 
namos in the power-house, obtain their power on con- 
siderably lower terms. When large steam reserves 
become unavoidable, however, we come to different 
figures. The members saw many a dry river on 
their excursions, reminding them more of the 
colonies than of Europe. ‘The Sihl was one of 
them. The town of Zurich has had to put up 
mighty engines and powerful pumps since we last 
noticed the Lettenwerk in 1896, and electricity is 
not cheap in Zurich. But the Swiss believe in 
their water power. Failures only induce them to 
be more circumspect in the future, and do not by 
any means deter them from entering upon new and 
huge schemes. The Sihl, which has caused Pro- 
fessor Wyssling so much trouble at Wadensweil, is 
to be completely dammed at another spot, and an 
artificial lake and a high-pressure conduit, leading 
straight down to the bank of the Lake of Zurich, 
will supply the district with 50,000 horse-power, it 
is said. If direct traffic between the United King- 
dom and Switzerland were possible, the cordial 
relations between the two countries might become 
more intimate—or strained. For cheap British 
coal on the Swiss markets would threaten many a 
prosperous Swiss industry. 

That brings us to the second great feature of the 
Swiss réunion. Engine and turbine and general 
engineering works that enjoy a world-wide re- 
putation have risen in the little republic. With- 
out visits to these works, the programme would 
have been incomplete, and it is satisfactory that 
members did not miss the opportunities offered 
to them, in spite of the heat and the tempting 
scenery. As regards the third speciality to be 
studied—the electric triphase railways—duty and 
pleasure could easily be combined. 

Before we begin our report on the excursions, we 
should Jike to say a word on the conditions under 
which work is carried on in the Swiss factories. 
The men work eleven hours. The members of 
the staff commence at 7.30 or 8, and go home at 
six or later. At noon all work stops for men and 
staff ; the staff recommences at 1.45 or 2. This 
break of two hours in the middle of the day is very 
awkward, especially for employés who do not live 
near the works, and it is not conducive to the 
interests of the firms. There are frequently clubs 
for staffand for men, where they can take their 
meals. But the time waste remains. Many em- 

loyers have tried to reform the time division: 

nfortunately, it is too closely connected with 
school and ordinary business arrangements. Even 
in Zurich, where the stranger is the chief customer 
during the season, booksellers, &c., close their 
shops from noon to two o'clock. Overtime is for- 
bidden, but can be performed by special permission 
only to be obtained for each occasion. This rule 
does not appear to be applied very strictly. Piece- 
work is as customary as elsewhere. In the Swiss 
Locomotive Works, of Winterthur, the seniors of 
the men and the firm agree upon the terms. The 
settlement secures the man a minimum pay for his 
work, and it also fixes a maximum limit to his 
turn-out per hour or day.- Women were not em- 
ployed in any of the works visited—except in the 
silk-weaving establishment at Riiti—not even in 
the packing and labelling departments. Boys 
under fifteen years of age, we understand, must 
not be engaged unless opportunities are given for 
their continuing their school education. 


Power TRANSMISSION OF RHEINFELDEN. 

The old town of Rheinfelden is beautifully 
situated on the banks of the turbulent Rhine, at 
easy rail distance from Bile, and it is owing to this 
happy circumstance that the initiation of the 
meeting was coupled with a visit to the imposing 

wer station of the Kraftiibertragungswerke 

heinfelden, under the guidance of the director of 
that company, Dr. E. Frey, the chief engineer, Mr. 
Ausfeld, nen § Mr. Homberger. When we repeat an 
expression frequently heard that Saturday morning, 
September 2, that Rheinfelden beats Niagara, we 
do not wish to compare—for every plant must be 
designed according to the circumstances — but 
merely to emphasise the importance of these works. 
The power-house erected over the Rhine rapids, 
was perhaps the most difficult part of the work ; 
it is situated on the right, German bank, and 
the race which Jeads the water to the twenty 
turbines, runs along that bank; but natural 
curves and artificial impediments help to deflet 
the Swiss water over to the German side. It 
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may be imagined that the negotiations with the 
two Governments have been prolonged. As yet 
no duty is placed by the Swiss Government on 
the importation of German electricity. Then as to 
the size of the plant. The engine hall, 675 ft. long, 
39 ft. wide, and 50 fc. high, contains twenty double 
turbines from Escher, Wyss, and Co., of 840 horse- 
power, each driving dynamos, directly fixed on 
their vertical shafts; oil. pumps, also supplied 
by Escher, Wyss, and Co., relieve the bearings 
of all machines of vertical pressure and regulate 
the turbine sluices; there are, further, separate 
switchboards for continuous and three-phase cur- 
rents. There are 93 miles of overhead high-ten- 
sion lines for 6400 volts; 31 miles of under- 
ground high-tension three-phase cables ; and 50 
miles of secondary cables, rendering about 16,000 
horse-power available: these figures command 
respect. The dynamos are all placed in one row, 
and the general impression made by the hall is de- 
cidedly pleasing. The dynamos are, however, not 
of the same type, because the three electro-chemical 
works which receive their continuous currents 
directly, each by heavy copper strips placed edge- 
ways, carried over the race by three separate iron 
lattice-work bridges, would not consent to having 
rotary converters in their works, and insisted upon 
continuous-current generators, whilst the long- 
distance transmission on both sides of the Rhine 
required the application of phase currents. The 
enerators were supplied partly by the Allgemeine 
Flectricitits Gesellschaft, of Berlin, and six by 
the Oerlikon Company. The turbines are all 
double Francis turbines, with ring sluice regu- 
lators. Two turbines are placed on the same 
shaft, one above the other. Each consists of four 
rings, and as the upper and lower halves send 
their water in opposite directions, the water load 
is balanced. The oil bearing mentioned above has 
only the weight of the turbine to bear, which 
is quite enough. The three oldest inductor gene- 
rators of the Allgemeine Electricitiits Gesell- 
schaft are coupled with turbines running at 55 re- 
volutions ; for the others, turbines making 68 re- 
volutions were provided so that the later gene- 
rators could be of smaller size. These three dy- 
namos crowd the oil pumps a little; otherwise 
there is ample space in the hall. For the switch- 
board more space would have been welcome. We 
must remember what a multiplicity of connections 
may be required, as the various groups can be con- 
nected at will. Except in the roof, no wood is 
tolerated at all in the building. 

There are five sub-stations fitted with motor 
generators, Tudor batteries, and boosters. Re- 
distribution network, on the three-wire plan for 
lamps, has a maximum radius of 17 miles. Motors 
for 4 horse-power are placed on 500-volt circuits. 
What the large works pay for their power is not 
known. Small establishments can have a horse- 
power for 10 hours daily for 5/. per year. But con- 
siderable reductions are made for large consumers 
who get current for 24 hours at the same, and lower 
rates that others have to pay for a 10 hours’ supply. 
Asa curiosity, we may mention that some old houses 
with thatched roofs are lighted with incandescence 
lamps ; the light is available for a limited number 
of hours only, and the cost is 6 francs per annum 
per lamp. 

As we reserve a detailed description for another 
Occasion, we will for the present content ourselves 
with these remarks, and only thank Dr. Frey and 
Mr. Ausfeld for their great courtesy. Mr. Ausfeld 
has twenty men under him in the power station. 
After inspecting these interesting installations, 
and the dam across the Rhine, which is not quite 
completed, because sudden floods have repeatedly 
destroyed the almost finished work, the members 
were entertained at lunch by the Kraftiibertra- 
gungswerke. When Director Frey had welcomed 
the company, and the President had responded, 
the director-general of the Allgemeine Elektricitits 
Gesellschaft, Mr. E. Rathenau, rose and invited 
the Institution _to come to Berlin, if not next year, 
when the Paris Exhibition might interfere, two 
years hence. He would promise them that his 
own works, and those of the other great firms which 
everybody knows by name, would keep the Insti- 
tution sufficiently interested for several days. The 
yen unmistakably i the assembly, and 

r Crompton proposed the health of Mr. Rathe- 
434° regretting that English electrical enterprise 

id not know men of the type of Rathenau. At the 
time the impression seemed. to be that the Institu- 
tion would hold a Paris meeting next year. This 


‘is, however, very unlikely, the opinion being that it 
would be too difficult to arrange for suitable hotel 
accommodation at reasonable rates, and it is much 
more likely that a Berlin invitation will be accepted 
for 1900. That the members look forward to future 
meetings abroad became more and more evident 
during the course of the meeting. 

In the afternoon the party proceeded to Paden, 
where Mr. C. E. L.. Brown and his staff were ready 
for them. The members had usually to travel 
by slow trains, as the fast service did not fit into 
the programme. > 


THe Works or Brown, Boveri, AND Co., AT 
BapEn. 

It is a characteristic sign of the rapid develop- 
ment of electrical enterprise in Switzerland, that in 
1891 Messrs. C. E. L. Brown and Boveri could 
sever their connection with the Oerlikon Works, 
establish themselves within half-an-hour’s rail of 
Zurich in Baden, on the Limmat, a small health 
resort, as the name indicates, and soon become 
identified with some undertakings, momentous 
even in our days, such as the novel Lugano Triphase 
Railway, electricity works at Rathausen, Inter- 
laken, Schwyz, the Jungfrau and Burgdorf-Thun 
Electric Railways, and the outfit of carbide works. 
At present the company employs 1300 men at 
Baden, and 350 in the Frankfurt-on-the-Main 
branch ; and there are 170 and 40 members of the 
staff at the two works respectively. .The Frankfurt 
manufacturing branch is line transferred to Mann- 
heim. But Frankfurt is too important an industrial 
centre to be given up altogether. The floor space 
of the works is computed at 280,000 cubic feet ; 
but further shops are being planned. The Baden 
works were opened in 1892. At present they are 
the largest works in Switzerland devoted exclusively 
to electrical matters. The electrical shops aredivided 
into fourteen bays, spanned by cranes up to 30 tons 
capacity. The two cranes of the bays for the heaviest 
pieces can work jointly. There is a separate two- 
phase motor for each movement, as usual, the lift- 
ing and shifting motors being placed directly on 
the crab. Some of the cranes run on two wheels 
only, and have their beams at low level. On the 
whole, the power distribution in the works is by 
means of biphase motors, which are belted to a 
continuous 2-in. shafting running down the bays. 
Sections of countershafting are fixed to brackets at 
a lower level. The shops are heated by means of 
iron stoves in the old parts, and by a central low- 
pressure steam plant in the recent additions. 
Among the machinery we noticed a 105-ton lathe 
for pieces of 27 ft. diameter, just erected, placed 
near a wall and driven by triphase motors from 
behind with several sets of gearing, provision 
being made for additional power from counter- 
shafts and leather belts. In front of the ver- 
tical disc is mounted an arrangement for central 
boring and bossing simultaneously with working 
on the face and circumference. A special motor 
drives by a worm a set of toothed gearing for 
three different speeds. At the same time the tool 
advances either by 1 millimetre each turn, or at 
a more rapid rate. This interesting piece of ma- 
chinery was supplied by Honer, of Ravensburg, 
in Wiirtemberg. 

In the foundry two pneumatic hammers are em- 
ployed. They come from Eulenberg, Moenting, 
and Miilheim on the Rhine ; the air is compressed 
by two pumps of the Augsburg Maschinenfabrik, 
driven by two 25 horse-power biphase motors. 
The foundry turns out medium-size iron and brass 
castings. As regards iron, medium size must be 
understood comparatively, for huge generators 
of all types are standing everywhere. Since 1892 
the firm has produced 8100 dynamos and motors, 
aggregating 250,000 horse- power; machines for 
75,000 more horse-power are awaiting completion. 
Of the dynamos, twenty-five are of more than 1000 
horse-power ; and six of more than 2000 horse- 
power. The biggest generator ever built absorbs 
2500 horse-power ; the maximum power of electric 
motors is 1000 horse-power. To these numbers 
are to be added 4700 transformers. High-tension 
apparatus and switchboards are the other specialities 
of the firm. The switchboard forms so essential a 
part of every installation, and its design depends 
so much upon the peculiarities of: the case, that 
large firms prefer to make their switchboards 
for their own installations. Measuring instru- 
ments are not manufactured at Baden, how- 
ever. The best modern tool machinery required 





for exact work is provided for. The triphase 


railway motors afford a good exemplification of the 
degree of accuracy which can be attained. The 
members of the Institution of Electrical Engineers 
were, on the occasion of their visit to the works, 
assured that in these motors (which drive the car 
axle on which they are mounted by means of a spur 
gearing), not more than 1 millimetre clearance is 
allowed between magnet and armature, reckoned 
diametrically, i.e., an air gap of not more than 4 
millimetre, 0.02 in. Considering that these motors 
work with currents of 500 or 350 volts, and develop 
on the Burgdorf-Thun Railway, 60 horse-power, 
and that tracks and load offer many irregularities, 
one almost feels inclined to. doubt that statement. 
But the guide was Mr. Thomann, who has had 
charge of the motor installations, and he stated 
that, since the days of the pioneer triphase 
railway at Lugano, built in 1895, no reason for 
making any alteration in this respect had pre- 
sented itself, although other improvements have 
naturally been effected. We have, on the other 
hand, to remember, that even in the large gene- 
rators coupled with their turbines or engine shafts, 
air gaps of only a fow millimetres have not caused 
any trouble, although very high circumferential 
speeds are applied. 

As regards generators and motors, many varieties 
of types can be seen in the shops. Con- 
tinuous-current dynamos are in the minority, for 
the firm has a decided preference for alternating 
currents. A good many continuous-current gene- 
rators are, however, wanted for excitation, and 
these are mostly constructed with four poles or 
with two coiled and two consequent poles. The 
framing looks strong. The great success of the 
new firm is chiefly attributed to monophase motors. 
With these motors Messrs. Brown, Boveri, and Co. 
have gained a footing in Frankfurt-on-the-Main, 
Cologne, Dresden, Munich, Niirnberg, and in other 
German towns, where well-known firms had been 
established before the Baden Company existed. 
The aggregate power of monophase motors, now 
used in Frankfurt, reaches the figure of 1500 horse- 
power. They are generally incased in an iron 
cylinder, and fitted for belt-driving with fast-and- 
loose pulleys, or for worm gear. But we have 
already mentioned that in the shops biphase elec- 
tric motors predominate, and that for crane and 
railway work, and other purposes too, triphase 
motors are being used. These various motors differ 
largely in construction, and it requires, of course, 
a somewhat close inspection to say for which poly- 
phase system a motor is really wound. As to 
general features, we find vertical stationary ex- 
ternal armatures, resting on supports, or bed- 
plates over pits, and the well-known horizontal 
‘*umbrella” type, designed for Niagara Falls in 
the first instance, and for direct coupling with 
vertical turbine shafting ; there were only a few 
in the shops, however. The so-called Elberfeld 
type seems just now to rule. It came up a 
year or two ago. A 1500-kilowatt machine, 
for currents of 4000 volts at 94 revolutions, and 
a 1100 horse-power dynamo, to generate three- 
phase currents of 4200 volts at 82 revolutions, 
designed for the new Mannheim works, could not 
be well overlooked, and spiders and other parts 
of such huge machinery could be counted by 
dozens. In the Elberfeld type, the stationary 
armature is held in its natural position by two 
spiders with inwardly turned arms. The spiders 
consist of two or nore sectors, and rest on trun- 
nions cast on the engine bearings. The ring casing 
of the armature is provided with bolts and with 
strong teeth. By means of these teeth and a barring 
gear the whole armature can be turned around, and 
access thus gained to all parts for examination and 
repairs, The arrangement secures the easy centring 
of the magnet wheel, and imparts great strength to 
the machine. The 2200 horse-power generators, 
sent to the hydraulic station at Paderno, on the 
Adda, others made for Munich, Stockholm, St. 
Petersburg, the Argentine Republic, are of this 
type. These dynamos are fitted with round. pole- 
pieces of wrought iron, whilst on the whole the 
oblong shape prevails. The coils consist of copper 
strip wound on edge. yee 

e inductor type of generator, introduced by 
W. Stanley, of Pittsburg, is the outcome of labora- 
tory. experiments. The steel wheel, with its 
laminated poles, it will be remembered, is the 
only part that is moving. It does not appess to be 
gaining favour in Baden, where a different form 
of, inductor. motor is: preferred. The. magnets 





form two steel castings placed opposite one another 
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in such a way that a pole-piece faces gap, and vice | 
versd. In this case the single set of armature | 
windings is carried straight through the core, and 
is acted upon by both sets of poles. Again, we 
observe many magnet wheels with consequent | 
poles, that is, coilless projections alternating with 
pole-pieces, on which coils are to be fixed. The 
idle poles are cast in one piece with the spider ; the | 
others are screwed-on pieces of wrought iron. In| 
smaller types all the poles are cast, and the sec- | 
tion of the pole-pieces is, as a rule, circular. | 
Sometimes the magnet wheel is arranged as a| 
dissymmetrical flywheel which, if placed horizon- 
tally, would form a cup with the poles projecting | 
inwardly. The stationary armature is inside, so 
that the want of symmetry with regard to a plane 
normal to the axis, is hardly noticed. In a cer- 
tain sense this construction is the opposite of 
the Elberfeld type. For in the latter, the flywheel 
is of smaller diameter than the armature, whilst | 
the overhanging magnet wheel has a greater | 
diameter. Such generators are coupled with slow- | 
speed engines for which the Continent appears to 
retain its liking. 

A speciality is made of small motors for driv- 
ing looms. The raw hide pinion, first used, is | 





making room for ordinary cast-iron gearing. Most! lines. We will leave this portion, therefore, and | 
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of these constructions are pretty well known, or 
cannot, at any rate, be profitably discussed in a few 


‘only mention that, in certain types, magnet and 
armature lamelle are first stamped out of one sheet 
with the two rings of oblong apertures. The sheet 
is then cut by means of two wheels along the narrow 

‘space, separating the two rings of holes. We 

| should not forget, however, to draw attention to a 

‘remarkably fine piece of steel casting coming from 

| Scoda, in ‘Bohemia, a magnet wheel consisting of 
a double spider, cast in one piece, destined for a 

| 2200 horse-power generator, which is to revolve at 

| 180 revolutions. f 

| In some new transformers, primary and se- 

|condary coils are placed alternately above one 

|another. The primary coils consist of copper bars 
| spirally wound on edge to form rings ; in the secon- 
dary coils the spiral rings are flat. The core and also 
the two outer standards are built up of sheet iron; 
the three limbs are connected by yokes above and 

below. The manifold uses of transformers 10 

connection with polyphase work, explains the great 

number and variety of transformers to be seen. 

All transformers are tested before leaving the 

shops, where a large oil bath has been put UP, 

which is heated by naked wire resistance. A goo 
transformer must bear a temperature of about 

300 deg. Fahr. for fifteen hours. g 

The praiseworthy general tendency of making 4 
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switchboard front as simple and harmonious as 
possible, and removing all parts bearing heavy cur- 
rents, might conceivably lead us to the other extreme 
of crowding the backs in an awkward and cer- 
tainly ineesthetic manner. We mean the remark 
quite in general, and donot in the least allude to 
the Baden works. But a kind of lumber-room 
policy seems to spread ; what does not look neat 
has to go behind. At Baden the beautiful two-part 
copper knife switches can be examined, which 
when half pulled out, are suddenly jerked out 
fully by powerful springs. In the new switches 
for high-tension work, a weighted link and chain 
gear acts on one set of knives; they are only 
relays, however, for the real switches which break 
the contact are within an oil basin. A switch- 
board under construction for the calcium carbide 
works at Briangon is being fitted with such 
switches, each taking currents of 2000 kilowatts 
and 16,000 volts—rather amazing figures. 

We might have started with the power station. 
It is situated a mile below the works on the River 
Limmat. There was little need of dams. Four 
vertical turbines of 180 horse-power, constructed 
by Escher, Wyss, and Co., drive by means of bevel 
gearing, each one two-phase alternator, or rather 
two monophase dynamos, coupled close to one 
another on the same shafting. The turbine 
works with an average head of 10 ft. and runs 
at 40 revolutions; the dynamos make 200 revolu- 
tions. The excitation comprises several machines. 

conunuous-current generator has its vertical 
a coupled with the shaft of 10 horse-power 
urbine. There is further a rotary converter and 
® motor generator with a biphase motor ; all these 





are connected in parallel. This plant works satis- 
factorily, but water becomes scarce in winter, and 
an enlargement of the hydraulic plant would serve 
little purpose. Hence a twin-condensing Sulzer 
engine of the vertical type for 350 horse-power at 
250 revolutions, has been put up. Between this 
shaft and the larger alternator which it drives, a 
flywheel has been interposed. This alternator has 
its exciter on its own shaft. The four first- 
mentioned dynamos have external stationary 
fields, and yield currents of 1000 volts and 40 
periods. Inthe larger dynamo, added later, the 
arrangement is reversed. The boiler-house con- 
tains a water-tube boiler with straight tubes, sup- 
plied by Steinmiiller, divided into four sections, 
and resembling a square box. The feed water is 
heated in a boiler resting on the Steinmiiller boiler. 
A steam and electric reserve, serving also as sub- 
station, has been placed in the works in a special 
shed. It comprises two semi-portable engines, 
each of 250 horse-power, the one from Rudolf 
Wolf, of Magdeburg-Buckau, the other from H. 
Lanz, of Mannheim. In the former locomobile, 
the tubes can be drawn out. These engines drive by 
means of ropes, each one two-phase alternator. 
These generators and those of the turbine house 
are coupled in parallel. The distribution of light 
and power to the works and the town is effected by 
means of three wires. The transformers reduce 
the tension down to 110 volts for the lamps with 
which the two phases are equally loaded. The 
motors work with a pressure of 120 volts. Three 
arc lamps are connected in series. The wires are, 
as usual, carried on poles. But one becomes so 
accustomed to these poles, that they are hardly 





noticed even in so tidy a little place as Baden. 
We may say, in conclusion, that the firm is build- 
ing and furnishing with all necessaries, a club-house 
for the members of their staff. Some model cot- 
tages are also being erected for the men. 


Tue SransstaD-ENGELBERG Exectric RalLway. 


As the Stansstad-Engelberg and the Burgdorf- 
Thun Railways are triphase electric installations 
of Brown, Boveri, and Co., we will add our remarks 
on these lines in this place ; more detailed special 
articles may be published later. The new line 
must not be confounded with the old Stans-Stans- 
tad-Stanserhorn line, which it crosses at Stans. 
At the crossing the new line is below the old con- 
ductors, which carry continuous currents, and the 
display of suspension and other wires is very ugly. 
The new line ascends gradually from 445 metres 
above sea-level to 1002 metres, about 3300 ft. As 
the railway, which is of the metre-gauge, has a 
length of 14 miles, the gradients are not steep on 
the whole, and a rack is used only on the short 
section, one mile in length, between Obermatt, 
the power station, and Engelberg. The gradient 
there is 25 per cent. On other portions the rack 
pinion is not required. The power station contains 
three turbines furnished by Th. Bell and Co., 
of Kriens, near Lucerne, each of 180 horse-power ; 
their horizontal shafts are coupled with the re- 
volving armatures of the triphase generators. The 
turbines area kind of Pelton wheel for high-pressure 
water, the head being390 metres(1280ft.). The water 
enters through a conical nozzle which is closed by a 
tongue pivoted horizontally. When the water 
pressure becomes excessive, a port is opened leading, 
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to the discharge pipe. The regulation is effected 
by means of a governor, a valve, and a piston, all 
three linked together in such a manner that endless 
changes are minimised. The valve-rod glides in a 
chamber in which oil is put under pressure by the 
water of a branch hydraulic pipe. The piston 
opens or shuts the admission valve, that is, the 
tongue above mentioned. The water of the hy- 
draulic branch pipe passes first through a filter, 
a perforated iron cylinder. This regulation is said 
to give great satisfaction, especially when the oil 
cushion is used, with which only one of the tur- 
bines was as yet furnished. 

The trolley line is divided into three sections 
which are normally in connection. The central 
section, next to the power station, receives the 
750 volts direct from the generators. For the 
other sections, the tension is raised to 5000 volts 
by two step-up transformers and taken by feeders 
to Dallenwyl and Stans, where it is transformed 
back to 750 volts. Trolley wires, 0.3 in. in diameter, 
and feeder wires are placed on the same poles, 
fuses being interposed. The high-tension wires of 
half the thickness rest on special poles further 
away from the track. The cars are fitted with two 
motors of 35 horse-power each, which drive the 
axles by means of single reduction gear. The re- 
sistance cylinder is placed underneath the car, and 
consists of bands insulated with asbestos. There 
are seven such cars, and three locomotives, which 
carry two motors of 75 horse-power each. The 
arrangement is the following: On the whole the 
car runs with its own motors. When it comes 
to the steep gradient, the car moters are cut out, 
and the car is pushed by a locomotive, with which 
it is not coupled. The motor-car man takes his 
stand on the platform next to the locomotive, in 
order to apply the brake should anything occur. 
On the down journey the locomotive is in front. 
The motor is short-circuited, and, therefore, with 
the contact tyres on, sends currents into the line. 
This current might relieve the turbine of its load, 
and cause it to race, although there are of course 
losses in the line, transformers, &c. A resistance 
has, therefore, been placed in the power station, 
which is connected in parallel to the line. This 
resistance, which is to absorb the back current, 
is a liquid resistance, and consists simply of 
three ordinary rails, placed some distance apart, 
parallel to one another, in the tail race. The 
resistance might be switched in automatically ; it 
is done, however, by the operator in the power- 
house, who, watching his instruments, sees when 
a car descends the incline. 

The members thoroughly enjoyed the trip up 
the Engelberg Valley, and the view of the snow 
cap of the Titlis Mountain. Mr. Thomann very 
kindly repeated his explanations over and over 
again to all inquirers. 

The line was opened just a year ago. Fourteen 
trains are now running. Traffic, with a few 
trains, continues during winter, but the company 
is not obliged to force its way through snow. 


Tue TripHase Exvectrric Rartway, THUuN- 
Bureporr. 


Apart from the short railway sections, Cha- 
vornay-Orbe, the Thun-Burgdorf line, which was 
opened six week ago, on July 19, is the only Swiss 
normal-gauge electric railway, in the English sense 
of the term. Burgdorf or Berthoud, on the line 
Bile-Berne, is perhaps best known as the town 
where Pestalozzi put his educational principles to 
practice in 1798. Up te Hasle the new line runs 
on the Emmenthal Railway track. It then branches 
off to the left, enters the Bigen Valley, and finally 
joins the Swiss Central Railway at Thun, having 
crossed the Jura-Simplon line at Konolfingen. The 
route lies through a well-to-do and pretty valley, 
which has some industrial importance. Though 
the peasants are decidedly adverse to having any 
poles placed on their ground, they do not dislike 
the line as such. Eleven trains run in each direc- 
tiona day. Onfortunately, the main line trains do 
not stop between Olten—the great railway junc- 
tion—and Berne, so that the traveller has to 
proceed to Burgdorf by slow train. The 25 
miles of the new triphase line are covered at 
a very fair rate, 25 miles per hour; but the 13 
intermediate stations involve a stoppage about 
every five minutes, so that the journey occupies 
about 100 minutes. Steam engines run over the 


same track, and once already a motor car has had 
the pleasure of taking a locomotive in tow, which 


could not manage the gradient of 25:1000, The 





ordinary motor car pulls one or two trailer cars. 
The electric locomotives take loads of 100 tons, and 
do this at half the speed of the passenger trains. 
The ordinary cars are divided into second and 
third-class compartments. Thereare also mail cars, 
and as the service is as good as on the main line, 
the electric line being a little shorter than the 
route to Thun, vid Berne, there is little doubt that 
the company and Messrs. Brown, Boveri, and Co. 
will have all reason to be satisfied with their enter- 
rise. 

i The power is supplied by the Kanderwerk, near 
Spiez, about six miles from Thun, and the arrange- 
ments, switchboard and wiring, excited general ad- 
miration. A description of these works will follow. 
The currents of 16,000 volts are taken, first on 
skeleton towers to Thun, then on poles more or less 
along the railway. The trolley line is divided into 
sections with simple wooden insulators in the wires. 
The working current has a tension of 750 volts. 
The fourteen transformers serve as towers for the 
line ; the three pairs of horns, each with an inter- 
mediate copper rod, connected to earth, are placed 
on the top of the transformers. Rain drops and 
snow have caused trouble in these horns. The 
transformers contain the coils in ribbed iron boxes, 
filled with oil. By means of a knife switch on the 
pole, actuated with the aid of a crank and chain 
from below, the transformer may be cut out. 
The transformer boxes are earthed, and well pro- 
tected outside against accidental or intentional mis- 
chief. 

The rolling stock consists of six autocars for 66 
pane trailer cars seating 70 people, and two 
ocomotives; it all comes from the Industrie- 
Gesellschaft Neuhaussen. 

The motor cars can be worked from front or 
back in ordinary tramcar fashion. The motor man 
has on his left two handles, the regulating switch 
and a reversing switch, and on his right a hand- 
brake (brake shoes) and a Westinghouse brake. In 
front, a little higher up, a switch which inserts or 
cuts out the motor for the air compressor ; this is 
done when required, for instance, while the train 
is stopping at a station. Of the four axles, two are 
fitted with motors of 60 horse-power, mounted 
directly on the shaft. The current is taken up by 
two pairs of bars of aluminium bronze, fixed front 
and aft on the deck of the car. Together with their 
supports, the bars form rectangles. The bars are 
hollow, but do not revolve round a core, as might be 
thought. They can be turned when the surface 
has worn down. One man has been killed in doing 
this at Engelberg ; it was not his business, and he 
had no gloves on. No other fatal accidents are 
reported. 

The final choice of a suitable material for the 
contact bars has not been made yet. The bars are 
greased with a brush, when in the shed, to reduce 
the wear. The cars are to be heated and lighted 
electrically directly from the trolley line, and the 
arrangements differ but little from those on the 
Engelberg cars, only they represent a more perfect 
stage. Everything looks neat and of first quality, 
whilst the pieces of wood in the contact frames (or 
lyres) and in the trolley base noticed on some of 
the old Engelberg cars, make a peculiar impres- 
sion. 

The electric locomotives for the goods trains are 
provided with two electric motors of 150 horse- 
power each, placed right and left on the spacious 
car which further contain only one large piece, the 
perforated resistance cylinder. As at Engelberg, 
the locomotive is fitted with two sets of gearing, 
thrown in by means of clutches, for high and low 
speed. The wheels are coupled in locomotive 
fashion by connecting-rods. 

The trolley line consists of two hard-drawn 
copper wires, 8 millimetres (0.31 in.) in diameter, 
suspended from cross wiresin the usual fashion. 
At the Thun terminus which adjoins the railway 
station, the span wires are held by suspension 
wires, a very neat arrangement. 

The pairs of consecutive posts are about 100 ft. 
apart, on the whole. But near the many switches 
—the line is single track with crossing places 
—the posts are crowded, and it cannot be 
denied that the sight is not pretty. The current 
returns through the rails, which are cross-connected 
at intervals and bonded, not by wires, but by 
means of Brown’s compound, which seems to be a 
semi-liquid amalgam. The compound itself is not 
expensive, but its application requires a good deal 
of time. The webs, rail-heads, end-faces, and fish- 
plates must carefully be cleaned and polished before 








the compound can be filled in. However, the amal- 
gam has stood the test in other places. 

The final speeches of Saturday, September 9th, 
having delayed the members, most of them could 
only have a short trip on this railway ; but the 
amiability of their guides enabled them to learn a 
great deal. 








THE LILLIE EVAPORATOR. 

WE illustrate on pages 318 aud 319 a triple-effect 
evaporator, manufactured by Messrs. McOnie, Harvey, 
and Co., Limited, Glasgow. The perspective view on 
page 318 shows an apparatus which has 3600 square 
eet of heating surface, and concentrates 6500 gallons 
of juice per hour from 7 deg. to 30 deg. Beaumé. It 
was constructed for Messrs. Curtis, Campbell, and Co., 
London, for one of their large sugar estates in Deme.- 
rara, West Indies. It is on the Lillie system, the 
makers named having acquired the rights of manu- 
facture of the patent in this country from Mr, 
Lillie, of Philadelphia. The sectional drawings (Figs, 
2 and 3) illustrate in detail the principle of the 
evaporator. In the usual triple effect used on sugar 
estates the juice to be treated is inside the heating 
tubes, and the vapour on the outside, but in the 
‘* Lillie” patent the steam or vapour is inside the 
tubes marked ain Fig. 2. These are of copper, 3 in, 
in diameter by 6 ft. 5 in. long. These tubes are open 
at one end, that end being expanded into a thick 
tubeplate at the steam chamber marked d, while the 
other end is closed except for a very small hole to 
allow any air or gases to escape, as shown in Fig. 3. 
The tubes, which are slightly inclined, are thus free to 
expand or contract without affecting the body of the 
evaporator, as is the case with tubes expanded at both 
ends. On the top, front, and sides, b, c and e, there 
are vapour spaces, while / isa manhole door, and 4 rear 
door. Above the evaporating tubes is a row of dis- 
tributing tubes, shown in Fig. 3, with a slot along tke 
top surface. The end at the front is closed, the other 
is open to the manifold box on the tubeplate, as shown 
in Fig. 2. The circulating pumps are of the centri- 
fugal type, there being one under each vessel. The 
pumps are on one shaft driven by belting from a 
special horizontal engine as shown in the perspective 
view. 

As will be understood from this brief description 
and the engravings, the juice pumped from the float 
box, marked &, is delivered through piping into the 
manifold box and, overflowing through the distributing 
tubes, trickles down the battery of evaporating tubes 
which form a square as shown in the cross section. The 
fact that the juice has to drop from tube to tube tends 
to break up and agitate the particles of liquor so as to 
quicken the change from the viscid to the atomic state. 
As it flows in the form of a film over the heated tubes, 
the evaporation is very rapid, every square foot of 
heating surface evaporating about 13 lb. of water. 
The vapour given off from this juice passes through the 
main marked f into the second vessel, and does the 
work of evaporation there ; the vapour from the second 
vessel passing to the third and doing the work 
there. This third vessel is connected to a large-sized 
double-acting displacement vacuum pump, as shown 
in the perspective view. The steam vapour doing the 
work in the first vessel, which passes in at the main ? 
and through the chamber d, is the exhaust from 
the various steam engines in the factory. By this 
means a great saving of fuel is obtained. The water 
resulting from the condensation of the steam flows 
through a pipe fitted with the trap / to prevent 
escape of steam, passing thence into the steam cham- 
ber of the next cooler etfect, so that the heat still exist- 
ing may assist there in the work of evaporating the 
juice. This is claimed as an element in the economy 
of the Lillie system. 

The original feed of the thin liquor is through the 
pipe 7, controlled by a balanced valve q operated by a 
float i so as to regulate the feed to suit the quantity 
passing away as po neq from the effect. Th discharge 
pipe has a hand valve ¢, and if by it the discharge is 1n- 
creased or diminished the float / comes into play to open 
or close the feed valve. By means of this float valve the 
discharge and feed of the successive effects automati- 
cally control each other. No tail or ‘‘syrup ~ pump 
is required, as the circulating pumps used are suf- 
ficiently powerful to send the concentrate liquor out 
into the air against the vacuum in the effect. __ 

In former years, before triple effects were intro- 


duced, the cane juice was evaporated in open pans, 
with fire underneath, called a copper wall, an = 


exhaust steam of the engines blown into the air. 
make one ton of sugar by this old method one ton of 
coal was required in addition to all the crushed cane 
or megass. By means of the triple effect, concentrating 
under vacuum, the crushed cane or megass. alone is 
sufficient for raising all the steam required in a pro- 
perly designed sugar factory. h 
It may be added that Mr. Robert Harvey, t | 
managing director of Messrs. McOnie, Harvey, anc 
Co., who have erected sugar factories and refineries 
in various countries abroad, has just returned from 
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the West Indies, where he was sent by the Govern- 
ment to make a Report for the Colonial Office as 
to the adoption of central sugar factories for those 
islands. This we hope may lead to some definite 
decision by the Government as to the revival of the 
cane-sugar industry in our colonies, which has lately 
been so much depressed by the unfair bounties given 
by the Continental Governments to beetroot sugar- 
growers there, in the hope of destroying our sugar 
industry in the West Indies. 





IRON CENTRING USED IN CONSTRUCTING 
THE WIENFLUSS BOULEVARD. 

Tur River Wien, an effluent of the Donau Canal, 
crosses the City of Vienna, its course for several miles 
lying within the city boundaries. Generally the flow 
is but small, but after heavy rains, the water level rises 
enormously, and the floods which then occur have 
been a constant menace to the city. When the con- 
struction of the Vienna Metropolitan Railway was 
decided on, the projected line lying close to and at the 
same level as the river, it was thought advisable to 
embank the latter, and at the same time completely 
cover itin. It was considered that in this way not 
only would damage from future floods be prevented, 
but space would be available for the construction of 
perhaps the finest boulevard (Wienfluss boulevard) 
in the world. Lack of funds has, however, neces- 
sitated the work being accomplished in sections, and 
thus whilst the embankment and the abutments for 
the arching over the river have been constructed for 
the full length projected, it has not been possible at the 
outset to complete the oe The longest section 
attempted was 2 kilometres in length, though shorter 
sections of from 40 to 100 kilometres have been con- 
structed in many places, where bridges were needed 
for the different streets, provision at the same time 
being made for the completion of the work at some 
future time. 

The principal contract, that for the length of 2 kilo- 
metres, was let to an Italian firm, who adopted centres 
of pitch-pine timber, very heavy beams being used. 
Messrs. C. Schlimp and E. Skaril, the contractors for 
some of the shorter sections, however, determined to 
try iron centres, and invited plans for these from 
the iron works of Mr. R. P. Waagner, Vienna. Mr. 
Leopold Mensch, engineer to this latter firm, accord- 
ingly prepared several alternative projects. The first 
was a metal two-hinged arch, very similar to that used 
as centring for the tunnels of the Paris, Lyons, and Midi 
Railway along the River Seine in Paris, as described 
in the Genie Civil of March, 1899. The second scheme 
involved the use of a Polonceau truss, but both this and 
the previous one worked out from 40 to 60 per cent. 
dearer than timber centring, though they had the 
advantage of being more easily erected and handled. 

The matter was therefore further considered, and the 
design finally adopted is that shown in Fig. 1 of our 
engravings, page 322, The centring, it will be seen, con- 
sists of a three-hinged arch of 52 ft. 6 in. span in the 
clear. The central hinge made the centring extremely 
easy to transfer and erect, and the weights were further 
very low, a complete arch with bracings, and cast-iron 
bearing plates not exceeding 29 cwt. The load for which 
the centring was designed consisted of a layer of con- 
crete 65 centimetres thick at the crown and 1,1 metre 
thick at the haunches. The span of this arch between 
abutments was 16.50 metres, and the rise 4.400 metres. 
The planking with which the centring was covered 
being 80 millimetres thick, the metal arches were 
spanned at 1.600-metre centres, there being 16 
in all, the centre bay being braced between the lien 
chords by flat bars 50 and 10 millimetres to take acci- 
dental racking strains as shown in Fig. 2. It was de- 
cided to start laying the concrete of the arch at the 
middle of the span, and work thence outwards towards 
the abutments. The ironwork was therefore designed 
to meet three standard conditions of loading: (1) 
When the middle fifth of the span was alone covered ; 
(2) when the middle third of the span was alone 
covered ; and, finally, (3) when the whole span was 
covered. The central deflections under these condi- 
tions are 3.1 millimetres under condition 1, and 1.5 
millimetres under condition 3. Compressive stresses 
were caused by the first loading in the lower chords 
of the arched members, and these were therefore 
constructed out of two angles 55 by 55 by 6 millimetres 
separated by distance-pieces and riveted back to back. 
The upper chord was built up of two channels bent to 
the required arc, and bolted up to a timber beam to 
which the planking is nailed, The web bars were 
made much stronger than theory indicated, in order 
to make allowance for possible rough usage. The 
centre and abutment joints are made with cast-iron 
Dlates and pins 50 millimetres in diameter, as shown 
in detail, Figs. 4 to 9. 

The centring was supported on timber balks, as 
shown, the upper one of hich was notched at intervals 
of 1.6 metres to tuke the shoes, these shoes having pro- 
Jections overlapping the beam, as shown in Fig 10; 
jo abutment-pins could be adjusted to their true posi- 

jons by means of wedges, as shown in Fig. 1. To 








lower the centring sand boxes were used, a method 
which gives great control over the work. 

The centring described was erected in position by 
means of a light traveller of 20-metre span, the posts 
of which were of wood and the cross beams rolled 
joists, as no heavy loads had to be handled. The shoes 
of the abutment joints were first set, the arches then 
erected, and the planking nailed on. To shift the 
centring to a new section, it was first lowered by 
letting the sand escape from the sand boxes, placed 
beneath the top balks supporting the shoes. The side 
thrust was then’ taken up by means of the tie-rods 
with turn-buckles shown in Fig. 11, which stretched 
across the opening, and connected the uppermost balks 
on each side. This done the whole centring, with the 
balks immediately supporting it, could be slid forward 
into position for the erection of another length of vault- 
ing. This done, the tension gear could be removed and 
the centring brought to line and level by means of 
wedges. 


TEN-WHEEL PASSENGER LOCOMOTIVE. 

WE publish on our two-page plate of this week, 
illustrations of a six-coupled wheel passenger locomo- 
tive constructed by the Brooks Locomotive Works, of 
Newark, New Jersey, for the Buffalo, Rochester, and 
Pittsburg Railway Company. The following list of 
dimensions, together with the illustrations, contains 
all the leading particulars of this locomotive : 


Description : 
Type BY abs 
Name of builder ... 





..- 10-wheel passenger 


Brooks Locomotive 
Works 
Name of operating road ... Buffalo, Rochester, 
and Pittsburg 
Railway. 
How many and dates of delivery Five, Dec., 1898. 
Gauge ie on as a 4 ft. 84 in. 
Kind of fuel to be used ... Bituminous coal. 
Weight on drivers 108,000 1b. 
is »» trucks... 34,000 ,, 
* total ie se 142,000 ,, 
oe tender loaded ... 98,000 ,, 
General Dimensions : 
Wheelbase, total, of engine 24 ft. 3 in. 
ss » driving : : 14 ft. 
x » total, engine and 
tender... aes sia ioe 51 ft. 10? in. 
Length over all, engine... ae ST ie Re 
on <s total, engin 
and tender ee BE ,, 


Height, centre of boiler above 
rails aut oe ne ee 

Height of stack above rails 

Heating surface, firebox 


9 ” i Led 

14 ,, 113... 

166 sq. ft. 
° 


si ae tubes ... ase 186: eS 
a + total ... 2028 ,, 
Grate area ice 30.6 ,, 
Wheels and Journals : 
Drivers, number ... Six. 
- diameter... ay 69 in 
ae material of centres Cast steel 
Truck wheels, diameter... 303 in. 
Journals, driving axle ... 83 in. by 10 in. 
Ef truck aa Da gi. Ba 
Main crankpin, size Cs - ORS 
Cylinders : 
Cylinders, diameter 18 in 
Piston, stroke 26 ., 
en rod, diameter 34 ,. 
Kind of piston-rod packing United States. 
Main rod, length centre to centre 116 in. 
Steam ports, length 3 We 
- width a 23: 
Exhaust ports, least area 50 sq in. 
Bridge, width _.... aS 3} in. 
Valves : 
Valves, kind of ... as Improved piston. 
» greatest travel ... 7 in. 
»» Steam lap (inside) | ae 


»» , exhaust lap or clearance 
(outside) ... ae by en 


” 
in full gear ... 1; in. negative. 


», constant or variable Variable. 
Boiler: 
Boiler, type of Player improved 
elpaire. 

» working steam pressure 200 Ib. 

», material in barrel . Steel. 

» thickness of material in 

barrel... ais oe. a Sin. 
Boiler, thickness of tube sheet... #5, 

», diameter of el Sey * 
Seams, kind of, horizontal _... uintuple. 

$8 9 circumferential Double and triple. 

Crown sheet, stayed with Direct stays 
Dome, diameter ... as 30 in. 


Firebox: 
Firebox, type ... Long, over frames. 
me ength is 08 in, 
a width ‘ 42 ,, 
i depth, front 76:,, 
” ” back 9 
oe material... Steel. 


ei thickness of sheets Crown, %in.; tube, 
in.; side ard 
ack, 2 in. 


» brick aren “obs On studs, 


Firebox mud ring, width ... Back, 34 in ; sides, 
34 in.; front, 4 in. 
... Back, 44 in.: sides, 


‘od water space at top } 
6 in.; front, 4 in. 


Grates, kind of . ... Cast-iron rocking. 
Tubes, number of... 272 
» Material ... Charcoal iron. 


» outside diameter 


2 in. 
»» thickness... No. 12 B.W.G. 


» length over tube sheets. 13 ft. 2} in. 
Smokebox : F 
Diameter, outside ... aa 65 in. 
Length from flue sheet ... 61 ,, 
Other Parts: e 
Exhaust nozzle, single or double Single. 
” +» variable or per- 
manent ... Permanent. 


Exhaust nozzle, diameter - 4hin., 43 1n., 5 in. 
e » distance of tip 4 
above centre of boiler... ; 3 in. 
Netting, wire or plate ... ae Wire. 
‘é size of mesh or perfora- ; 
tion eos ave one nee, Se DY SH in. and 
2} in. by 1} in. 


Stack, straight or taper ... Steel taper. 
» least diameter 14} in. 
ri cry “e sy oa 152 ,, 
ns eight above smokebox... 38 ,, 
Tender : 
Type... ... Eight-wheel, steel 
frame. 
Tank, type... Sa U-shape. 
»» capacity for water 2 4500 gallons. 
+ x coal ... se 10 tons. 
» material Steel. 


yy in, and } in, 


» thickness of sheets 
Steel channel, 


Type of underframe 


» Springs ... Double elliptic, 

Diameter of wheels... ... 334 in. 

re and length of journals 4}in. by Sin. 
Distance between centres of 
journals .., is a wea 6 ft. Sin, 
Diameter of wheel fit on axle ... 58 in. 
ie centre of axle 4} ,, 

Length of tender over bumper Pe: 

beams... a i ne 22 ft. 14 in. 

Tength of tank 1 Gn 

Width = ,, ee a ; 9 ft. 10in. 

Height of tank, not including s 

collar... ee op ad 46 in. 

Type of draw gear M.C.B. Trojan, 

Special Equipment : 

Brakes... ... Outside equalised 
for drivers and en- 
gine truck, West- 
inghouse automa. 
tic for tender and 
train service. 

Pump oS We 94 in, 

Sight-feed lubricators Michigan. 

Safety valves ie Kunkle. 

Injectors ; ... Hancock composite, 

S — ia By French. 

etallic packing ... United States, 

Spark arrester... Bell. 








A SELF-PROPELLED STEAM FIRE ENGINE. 
WE publish on page 323 an illustration of a self- 
— steam fire engine constructed at their Green- 
wich works by Messrs. Merryweather and Sons, for 
use in India, An arrangement of spur gearing enables 
the engine to drive an intermediate shaft when put 
out of gear with the fire pumps. This countershaft is 
fitted with balance gear, and drives the rear wheels by 
means of strong roller chains. The steering is effected 
by means of a handwheel actuating a vertical shaft 
which is connected to the fore carriage, a small sprocket 
wheel and roller chain being provided for this pur- 
pose. The pumps are capable of delivering 300 gallons 
per minute, and throwing a jet to a height of 150 ft. 
When tested in London it was found that such hills 
as Blackheath could be mounted at a speed of 10 miles 
per hour, while upon the comparatively level roads 
over Blackheath to Shooter’s Hill a speed of from 15 
to 20 miles per hour could be easily maintained, thus 
showing that any gradients around London could be 
readily negotiated. The steering wheel, steam regu- 
lating lever, reversing lever, and brake are all within 
easy reach of a man sitting on the off side on the 
front, and an auxiliary brake is provided to work 
with a screw and handwheel at the back. The machine 
is arranged to carry the usual complements of fire- 
men, hose and gear, and the entire weight, when 
fully equipped with fuel, coal, water, and the fire- 
men, is under 3 tons. The boiler is of the same 
pattern as that used in the construction of the engines 
supplied by this firm for the Metropolitan Fire 
Brigade. Steam can be raised from cold water to 
working pressure in six minutes from time of apply- 
ing the match to the fire; but if a heater with self- 
locking couplings and automatic disconnection is 
fitted in the engine-house, steam can be raised in so © 
short a time that the engine can start at full speed 
from the fire station in from three to four minutes 
from time of receiving the call. When the scene of 
conflagration has been reached the fire pumps can be 





at once thrown into gear, 
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FOUR-SPINDLE DRILLING MACHINE. 


CONSTRUCTED BY 





WE publish above an illustration of a four-spindle 
wanton drilling machine, made by Messrs. Douglas 
Fraser and Sons, Westburn Foundry, Arbroath, 
for Messrs. Robertson and Orchar, Limited, of 
Dundee. A special feature of this multiple drill is 
that it is attended to by one man, with very satis- 
factory results as regards economy in labour. The 
drill spindles are provided with automatic feed with 
five speeds, and there is an automatic release at the 
end of each stroke, and a quick return by hand. The 
spindles are counterbalanced for the use of twist 
drills, and the thrust on each spindle is taken up by 
ball bearings ; the thrust on the feed worm shaft is 
The rate of feed can be 


also taken by ball bearings. 


MESSRS. 


DIUGLAS FRASER AND SONS, ENGINEERS, ARBROATH. 














The machine | of the box which have already been prepared by 
|another series of machines. The reels of wire from 
| which the staples are made, are hung on brackets con- 
| veniently pear the machine. The wire is fed fore ard 
| by rolls to the cutting, pointing, and beuding devices, 
which constitute the first part of the machine. The 
second part brings forward the finished staples to the 
position on the box they are to occupy ; they are 


varied through relatively wide limits. 
is belt-driven. 





BOX-MAKING MACHINERY. 


THE manufacture of wooden boxes is one of such 
vast magnitude, not ouly in this country but on the 
Continent and the United States, that labour-saviny | > 
machinery for this industry must play a very impor- then driven into the wood, the ends expanding a+ 
tant part in the output. A very ingenious and they penetrate, so that there is no danger of their 
efficient machine for this purpose is illustrated on the | drawing out, which often happens in boxes secured by 
opposite page; it is, of course, only one of a series, | ordivary nails. Toa certain extent it is an applica- 
its special function being to make nails, or rather | tion of the bookbinder’s wire-stitching machine to the 
staples, and to fasten with them the component parts | boxmaker’s industry. As will be seen from our illus- 
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BOX-NAILING MACHINE. 
CONSTRUCTED BY 


THE 


‘*DUCTOR” 


COMPANY, MANCHESTER. 

















tration, the box is placed on a table in front of the 
machine. This table has a screw adjustment for vary- 
ing the height of the table, but there is also a treadle 
ajustment by which the table can be raised or lowered, 
while in operation, to suit variations in the thickness 
of the wood, or differences in width and breadth. 
Although this combined machine has a very high 
rate of production in finished boxes, it has a special 
and independent value in manufacturing staples, the 
output being from 30,000 to 40,000 an hour. The ma- 
_ is made, under the Williams and Evans patent, 
y the ‘* Ductor ” Machineand Wire Company, of 761, 
Oldham-road, Newton Heath, Manchester. 





THE ITALIAN CRUISER “ GARIBALDI.” 
é It is seldom one finds such a direct instance of 
vovernment help in the advancement of manufactures 
rt x the case with the arrangement made between the 
: allan Government and the well known firm of ship- 
builders, Messrs. Ansaldo and Co., of Sestri-Ponente, 
b reference to some recently built cruisers. In 1895 
- Goverr ment placed an order with the firm for 
“a es cruiser named Garibaldi, and before she 

as launched the Argentine Government wished to 
purchase her.* The Italian Government agreed to the 





* See Encinzerine, vol, Ixii., page 45, 





sale, on the condition that a second ship was built on 
the same lines and within the period fixed for the de- 
livery of the first. The new vessel was fitted with 
water-tube boilers, whereby certain advantages were 
gained ; but when this second vessel was completed, 
the Argentine Government were again allowed to pur- 
chase, and she became the San Marten. A third was 
laid down, rapidly completed, and again the Argentine 
Republic coveted her, and got her, the ship being 
named the Pueyrredon; and now Messrs. Ansaldo 
have launched their fourth vessel of the same type. 
She continues, so far, an Italian ship, and is named the 
Garibaldi. 

All these four vessels, it will be seen, have been 
floated within about four years from the beginning of 
the first, which is a splendid performance. In the 
case of the last, the fourth vessel, the keel was 
laid on September 21, 1898, and the photograph of 
the vessel on the stocks reproduced on page 330, Fig. 1, 
was taken eight months later, while the launch, iffus, 
trated by Fig. 2 on the same page, took place on 
June 29 last, about nine months from the laying of the 
keel. The vessel was not a mere shell either, for all the 
shafting was in place and finished up to the engine- 
room. All the auxiliary engines in the engine and 
boiler-rooms were fitted, ok where ansaite; their 
pipes were coupled up to them, All double-bottom 


pipes and valves and bilge pipes and valves were fitted 
in place and finished. Incidentally it may be re- 
marked that the adoption of water-tube boilers 
confers a great advantage, as the decks are no longer 
required to be left open, because the boilers can be 

d down the funnel hatches. The funnel hatches 
of the Garibaldi were thus all finished, and the steel 
decks round them riveted up. 

This fourth cruiser is sli hntly larger than its three 
predecessors. They were ft. long between perpen- 
diculars, 58 ft. 8 in. beam, and at 24 ft. draught dis- 

laced 6882 tons. The engines of 13,000 indicated 

orse-power gave a speed of between 194 and 20 knots. 
The new vessel now launched is 344 ft. long, 61 ft. 
3 in. deep, and at 23 ft. 4 in. draught displaces 7398 
tons. The engines are to give 13,500 indicated horse- 
power, and extra boiler power has been provided to 
insure this. Thus the speed will be quite 20 knots. 
The extra length is accounted for in the two boiler- 
rooms. 

The armament slightly differs from that of the 
three previous vessels. There is only one 10-in. 
breechloader, but two 8-in. quick-firers, with fourteen 
6-in. quick-firers, so that the whole installation is 
more powerful. The armour belt is of 6 in, nickel 
steel, as are also the gun casemates, while the pro- 
tective deck is 14 in. thick. The vessel will probably 
be completed this autumn. Thus instead of building 
only one ship leisurely, Messrs. Ansaldo, by arrange- 
ment with the Government, have been able to build 
four in about four years, representing a gross turnover 
of some 2,680,000/. instead of 680,000/. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 6. 

OnE thing has been working for some weeks past 
to produce a little monotony, and that is that con- 
sumers have been buying for forward delivery, some 
of them covering as far forward as next summer. 
Correlatively producers have been selling prospective 
output. Hence there is less to sell ; in fact, it is gene- 
rally understood that there is very little material that 
will be made this year that is now unsold, or not con- 
tracted for. Hence the constructive monotony, while 
producing interests are all crowded to the straining 
point and consumers are largely provided for. Even 
the incoming capacity, of which there is a great deal, 
is contracted for. On top of all this comes demand 
for material which no one can see where it is to be met. 
The present iron situation is controlling railway 
managers and others who plan far ahead. The fact 
that car-builders have for some time been trying to pur- 
chase a contract for material for 30,000 cars, and have 
not done so, shows where we are. Within a few days 
plate iron and steel have danced up fractionally. Struc- 
tural material was advanced 5 00 dols., but before the 
managers got back home from their New York meet- 
ing, buyers began bidding against each other for 
material. Since last week mill irons have moved up 
1 dol. and foundry irons are higher. Billets are for 
convenience quoted at 40 dols., but there are plenty 
buyers willing to pay more. Steel rails have moved 
up 82 dols. to 34 dols. for standard section; but con- 
panies who wanted rails delivered before cold weather 
stopped repairing were told-they would have to pull 
their trains over the old rails. There is a strong up- 
ward tendency everywhere, and the market is in a 
more critical condition than ever. Business is again 
looming up all round to the dismay of manufacturers 
who are not in a condition to welcome it. The out- 
look is for a season of unexampled prosperity, and the 
wonder is how the raw eameolal can be supplied. 
Even the ore miners are at bay. 





Tue Exectrico Licnt aT Wuitsy.—At a meeting of 
the Whitby District Council on Tuesday, the electric 
lighting committee submitted certain recommendations aa 
to the installation of the electric light. A letter was also 
read from Messrs. Preece and Cardew, of London, report- 
ing on the matter, and enclosing revised estimates and 
plans.. After a long discussion, it_was resolved that the 
scheme as formulated by Messrs. Preece and Cardew, in- 
volving a total expenditure of 26,000/., should be adopted 
by the council. 1t was further decided that the smaller 
scheme, involving an expenditure of 18,500/., should be 
only proceeded with at first. 





TECHNICAL ScHOOLS AND CotLecEs.—We have received 
a copy of the calendar for the new sessions of the 
Durham College of Science, Newcastle-on-Tyne. The 
engineering course here is under the direction of Pro- 
fessor R. L. Weigthon, M.A., and a feature of the course 
is the arrangement by which students can combine with 
their college studies practical work in the shops of cer- 
tain of the leading tirms in the district. The og mew 
of the East London Technical College, the People’s 
Palace, Mile End, which has just been issued, shows that 
the facilities afforded to East Londoners by this Institution 
are satisfactorily appreciated. The college has excellent 
laboratories and workshops, and its evening classes afford 
exceptional opportunities for self-improvement to appren: 





tices and others engaged during the day, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon session of 
the Glasgow pig-iron market last Thursday some 15,000 
tons of iron were sold. The tone was strong, and all 
sorts of iron were dearer, the advance running from 3}d. 
to 11}d. per ton. Other 15,000 tons changed hands in 
the afternoon, and the prices were easier, tch giving 
way 2d. per ton from the forenoon close, Cleveland 5d., 
and hematite iron 14d. per ton. The settlement prices 
were as follow: Scotch, 693. 74d.; Cleveland, 67s. 9d. ; 
Cumberland and Middlesbrough hematite iron, both 
733s. 9d. per ton. The market was irregular on 
Friday, business being done at from 693. 4d. per 
ton to 683. 104d. for Scotch iron, from 67s. 2d. 
thirteen days to 67s. 4d. on October 2 for Cleveland 
iron, and from 73s. 1d. to 733. 4d. per ton cash for 
hematite iron. At the close the settlement prices were: 
693. 14d., 67s. 3d., 733. 3d., and 733. perton. At the fore- 
noon meeting of the pig-iron market on Monday some 
20,000 tons of pig iron were dealt in, and in response to 
the strength of the trade advices from New York, the tone 
was strong and prices were higher. The advance ranged 
from 43d, to 9d. per ton. In the afternoon the market 
was irregular and easy, Scotch and hematite iron closing 
2d. per ton down from the forenoon finish, and Cleveland 
3d. per ton down. The sales amounted to other 15,000 
tons. Tuesday’s forenoon market was dull, with a ten- 
dency towards easier prices. Scotch at one time was 
down 4d., but rose 14d. later; Cleveland dropped 1d., 
and Cumberland was steady. bout 15,000 tons were 
sold. In the afternoon fully 20,000 tons were sold, the 
prices being slightly better, due to a reported order of 
2000 tons for the States. Scotch rose 44d. on the day 
and Cleveland 14d. Most of the business done was in 
Cumberland, which closed 3d. up on the day. The tone of 
the market this forenoon was strong, about 20,000 tons 
being dealt in. There was a rise of 4d. on Scotch and 5d. 
on hematite, but Cleveland fell 14d. In the afternoon 
close on 40,000 tons were sold, with pie very firm. 
Scotch rose other 2d., hematite 24d., and Cleveland came 
ap again the 14d. lost in the forenoon. The following are 
the quotations for No. 1 makers’ iron: Clyde, 803. par 
ton; Gartsherrie and Calder, 803. 6d. ; Summerlee and 
Coltness, 85s. 6d. (all at Glasgow); Eglinton, 75s. ; Glen- 
garnock, 803. (both shipped at Ardrossan) ; Dalmellington 
(shipped at Ayr), 74s. 6d.; Shotts (shipped at Leith), 
82s. 6d.; and Carron (shipped at Grangemouth), 81s. The 
shipments of pig iron from Scottish ports are: To United 
States 250 tons, to Canada 500 tons, to India 100 tons, to 
Australia 578 tons, to France 106 tons, to Italy 550 tons, 
to Germany 535 tons, to Holland 200 tons, smaller quan- 
tities to other countries, and coastwise 2128 tons. 
There has been a large amount of speculative business 
done during the week in Scotch and hematite iron 
markets, and at prices showing considerable fluctuations. 
The political situation in South Africa has had a depress- 
ing effect on the market. The sale of hematite iron 
for America, which has created much interest, is for 
iron to a special analysis, which commands a premium 
of from 4 amy to 5 dols. per ton in America, At 
present prices the export of ordinary hematite iron 
is not practicable. Business with consumers continues 
to be checked by the fluctuations of the warrant market, 
but all branches are busily employed. The Conti- 
nent has been buying more freely during the past week, 
but in certain districts of England pig-iron stocks show a 
tendency to increase, and prices to decrease. The furnaces 
in blast are at present still 82 in number, of which four 
are making basic iron, 40 ordinary iron, and 38 hematite 
iron. At this time last year there were 75 furnaces 
blasting. 

Finished Iron and Steel.—Makers’ iron is protinnty 
74s. per ton delivered at the steel works, Scotch hematite 
being quoted at 77s. to 783. per ton; but no fresh busi- 
ante been done in that commodity. In some quarters, 
such as the pipe trade aud shipbuilding steel, new work 
does not appear to be coming forward to take the place 
of the orders which are being worked off. Finished iron 
still continues to be brisk in demand, and the price 
to be well maintained ; and steel is in quite as g de- 
mand almost as ever, while the prices are exceedingly 
brisk—at all events there is not any fall. There od 
lately been a conference amongst the steel smelters, and 
they and the steel manufacturers have met on the sub- 
ject of another advance of wages, which the workmen 
claim on account of the rise in selling prices. The steel 
manufacturers offered 5 per cent., and this the men have 
accepted, the advance to begin on the 13th inst. 


Glasgow Copper Markct.—No copper was sold on 
Thursday at either meeting. In the forenoon the price 
was advanced 2s. 6d. per ton, and the market was still 
idle in the afternoon, and prices were without further 
change. Business was done on Friday forenoon at 
762. 123. 6d. per ton on October 0. | No transactions took 
place in the afternoon, and seliers were asking 76J. 15s. 
per ton cash, buyers offering 5/. per ton less. There was 
nothing done in copper on Monday forenoon, and the 
price was unchanged. The price was marked up 2s. 6d. 
per ton in the afternoon, bnt without any business trans- 

iring. On Tuesday there was no business done in either 
Eases or afternoon market ; but quotations, which in 
the forenoon were unchanged, advanced 2s. 6d. in the 
afternoon. The same quietness prevailed in both fore- 
noon markets to.day, there being neither business nor 
change of quotations reported. 


Sulphate of Ammonia.—There is still some demand for 
parcels of sulphate to cover old sales and colonial require- 
ments, but otherwise the market remains lifeless. The 
price at Lith for prompt and September delivery is 
127. 23 6d to 12/. 53. f.o.b. Last week’s shipments from 





that port amounted to 469 tons, and for last month 2534 
tons, as compared with 2216 tons for the corresponding 
month of last year. 


A New Coal Scheme.—Messrs. William Baird and Co., 
of Gartsherrie, have lately struck an excellent seam of 
coal on the Aucheureoch estate, Kirkintilloch. A shaft 
is to be sunk, railway connection constructed, and other 
provisions made for a large output. 


Caledonian Railway Company's Extensions.—The half- 
yearly report of the Caledonian Railway Company states 
that the construction of the Mid-Lanark and Ayrshire Rail- 
way, connecting the company’s Lanarkshire lines with the 
Glasgow-and South Western Railway at Darvel and 
Muirkirk, has progressed satisfactory during the past half- 
year. The Leith lines, under the first contract, are being 
pushed on, and a further contract has been entered into 
for their continuation to the Leith docks. In connection 
with the new station at Newton, and the widening of the 
new line there, the works are proceeding with energy ; 
and the connections further up the country are progress- 
ing rapidly. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Coal Trade.—The return for August of the coal 
trade with Hull is of an interesting and somewhat re- 
markable character. The trade done during the month 
is fully up to last year’s average. There were sent to 
the port from 115 collieries a total quantity of 356,464 
tons of coal, which, compared with 339,904 tons sent in 
August of last year, shows an increase of 4.87 per cent. 
The importance of this is better seen when the tonnage 
is compared with the normal year of 1897, the past month 
showing an increase of 43.3 per cent. over August of that 
year. The tonnage forwarded in the completed eight 
months of the year, 2,300,512 tons, when compared with 
2,177,472 tons last season, shows an increase of 5.65 per 
cent., or 34.8 per cent. over the corresponding period of 
1897. The difference which the Welsh strike made last 
year is realisable in the coastwise exports, which totalled 
19,097 tons last month, compared with 38,099 tons in 
August last year, a decrease of 49.8 per cent. The coast- 
wise trade from January to August has totalled 173,367 
tons, a decline of 23.41 per cent. Coming to the exports 
to foreign countries, however, there is notable evidence 
of expansion, 245,349 tons having been exported last 
month, an increase of 2.65 per cent. on August of last 
year, and 66.2 per cent. on that month in 1897, Similarly, 
for the eight months just ended the total coal forwarded 
was 1,163,018 tons, an increase of 12.64 on the correspond- 
ing period of last year, and 62.7 per cent, in August, 
1897. These comparisons with an ordinary period are 
useful as showing the remarkable improvement of trade 
realised during the present year. A further investiga- 
tion of the figures shows that whilst the South York- 
shire pits, which sent 141,386 tons in the eight months 
of last year, show a falling off this year of 9954 tons, ten 
West Yorkshire pits which sent 57,000 tons last year 
show an increase this year of 12,136 tons, and ten Derby- 
shire collieries, which contributed only 22,016 tons last 
year, sent 45,152 tons this year. The South Yorkshire 
collieries are finding a better market at home for their 
output, and the cheaper fuel is more largely drawn upon 
for export. 


Death of Mr. I. W. Dodds.—It is with t we an- 
nounce the death of Mr. I. W. Dodds, M.I.C.E., of 
Rotherham, which took place last week at 24, Carber 
Knowle-road, Sheffield. The deceased gentleman was 
formerly in partnership with his father, and carried on 
business under the style of Isaac Dodds and Son, at the 
Holmes Engine and Railway Works. The first locomo- 
tive on the Sheffield and Rotherham Railway was made 
by this firm, and at their works the first experiments were 
made in wrought-iron girders. The firm were subse- 
quently practically ruined by the construction of locomo- 
tives for Spanish railways for which they were never 
paid. Mr. Dodds then took the appointment of engineer 
of the North Staffordshire Railway, and afterwards re- 
moved to South America, where he became director and 
general manager of the Buenos Ayres and Pacific Maria 
and Rufino Railway. Hedied at the age of 73. 


Iron and Steel.—From inquiries made this week from 
Sheffield merchants we learn that there is an ever- 
increasing scarcity and dearness of Swedish material. 
Advices from Sweden state that prices are ‘‘up in the 
sky, "ee charcoal and wages.” It is stated that 
2/. 10s. will not cover the increased cost, and that sales 
have been made at 3/. 103. advance for 1900 for America. 
One serious feature of the position seems to bethat, whilst 
the demand during the last few years has gradually in- 
creased, the —— in Sweden has decreased, owing to 
the scarcity of charcoal and the want of labour. Large 
numbers of workpeople are being drawn from the iron 
trade into the paper-pulp factories. Representatives of 
Swedish houses who have been in the city this week are 
putting pressure on their customers to take as little as 
possible, even at the advanced prices. The general trade 
of the district continues to be characterised by the greatest 
activity. All the heavy works are in full swing, and it 
is expected that the Government will shortly place con- 
tracts for the shaftings of the battleships now in course 
of construction. 


South Yorkshire Coal Trade.—The collieries throughout 
the whole of South Yorkshire show the greatest signs of 
prosperity. A larger tonnage is now being sent to bank 
than at any previous period in the history of the country, 
and all moves off with the greatest freedom. The decrease 
in the export trade noticeable this year is caused by the 
largely increased inland demand, medium qualities being 
snapped up where it is found impossible to obtain the 





best hard coal. A fair demand exists for house fuel, con- 
sumers now being busy stocking for winter use. Prices in 
the Sheffield district have not yet been increased, but 
an all-round advance is expected about October 1. There 
are still complaints of scarcity in slack and qualities suit- 
able for coke-making purposes. For coke there is a brisk 
demand and prices are very stiff. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on’Change and the market was quiet. 
Prices, however, were steadier than they have been for 
some time past, and the hope was expressed that we 
have seen the end of the erratic fluctuations in 
warrants which have disorganised the market so 
of late. The general quotation for prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron was 67s. 6d., 
and several parcels changed hands at that figure, though 
some buyers endeavoured to purchase at rather less, 
Consumers would not pay so much for forward as for 
prompt delivery of pig iron, and at last one purchase 
of No. 3 was made at 67s. for delivery over the 
winter months. No. 1 Cleveland pig was put at 
683. 6d.; No, 4 foundry at 66s. 6d.; and grey 
forge at 65s. The lower qualities, however, particu- 
larly forge, were very plentiful, and buyers in sume 
cases offered as much as a —_ of shillings below the 
foregoing quotation. Middlesbrough warrants opened 
at 67s. 2d., and stiffened by the close to 67s. 34d. cash 
buyers. The demand for east coast hematite pig was 
rather quieter, and the price for early delivery of Nos. 1, 
2, and 3 was fixed at 74s. Middlesbrough hematite 
warrants were not quoted. Spanish ore was steady, 
rubio was 17s. 6d. ex-ship Tees, and freights Bilbao- 
Middlesbrough were strong at 7s. 14d. to 7s. 3d. To-day 
there was little alteration in the market. Prices for 
Cleveland iron were unchanged. Local hematite pig was 
stronger again, and the price for early delivery of mixed 
numbers once more me 75s. Middlesbrough warrants 
were steady throughout the day at 67s. 2d. cash buyers, 
Middlesbrough hematite warrants idle. 


Manufactured Iron and Steel.—The great activity in 
the manufactured iron and steel trades continues, and 
quotations are very strong. Prices for some articles have 
been further advanced. Producers are chock full of 
work, and in some cases they have had to refuse further 
orders, so busily are they employed. Most firms are 
supplied with contracts which will keep them in swing 
for at least six months, and inquiries are still reported 
numerous. Thus prospects for the future are very en- 
couraging and there is every reason to believe that next 
year will be characterised by great briskness. Cast-iron 
chairs have been put up to 4/. 15s. ;-cast-iron columns to 
8/. ; and heavy sections of steel rails are strong at 6/. 15s. 
—all net cash at works, Common iron bars are 7/. 15s. ; 
best bars, 8/. 5s. ; iron ship-plates, 7/. 103. ; steel ship- 
plates, 7/. 12s. 6d. ; iron and steel ship-angles, each 7/. 5s. ; 
steel sheets (singles), 9/. 15s.; steel sheets (doubles), 
10/.—all less the customary discount for cash. 


The Weardale Iron and Coal Company.—It is reported, 
and we believe there is ground for the rumour, that Sir 
Christopher Furness has purchased the gigantic under- 
takings of the Weardale Iron and Coal Company. The 
price is said to be 2,000,0007. The purchase, if it has 
been made, includes iron and steel works and large tracts 
of coal in the county of Durham. There are three unused 
coal royalties, and among the company’s undertakings 
are furnaces, steel works, rolling mills, gas works, and 


ironstone mines. 


Coal and Coke.—Bunker coal keeps steady at 10s. 14d. 
to 103. 3d. f.o.b. Gas coal shows no change in price, 
and the demand is good. Household coal is dull. There 
is now a plentiful supply of coke, and this is very wel- 
come after the spell of scarcity of thiscommodity. Prices 
are easier. Average blast-furnace qualities are not above 
21s. delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.There has been a demand for large 
steam coal at slightly improved quotations. The best 
steam coal has been making 133. 9d. to 14s. per ton, 
while secondary qualities have brought 12s. 9d. to 13s. 

r ton. Household coal has n well maintained. 

o. 3 Rhondda large has brought 13s. to 13s. 6d. per 
ton. Foundry coke has been quoted at 27s. to 28s., and 
furnace ditto at 24s. to 26s. per ton. As regards iron ore, 
the best rubio has made 16s. to 16s. 6d. per ton. 


Sewage at Tawnton.—At a special meeting of the Taun- 
ton Town Council on Thursday, it was decided to adopt 
the septic tank system of sewage disposal, the cost of the 
proposed change being about 22,000/. 


Swansea.—The Swansea harbour returns for August 
show that the imports amounted to 71,247 tons, as com- 
pared with 75,175 tons in the corresponding month of 
1898. The imports for the first eight months of the year 
were 497,592 tons, as against 523,531 tons for the corre- 
sponding period of 1898. The decrease occurred in 
copper, silver, lead and tin ores, iron, steel, Pig iron and 
castings, timber, and building materials. The total ex- 
ports for the month were 293,527 tons, as against 257,225 
tons for the corresponding month of 1898, while the total 
for the past eight months was 2,140,859 tons, as against 
1,732,293 tons for the corresponding period. There was 
an increase of about 300,000 tons in coal and coke, 100,000 
tons in patent fuel, 8000 tons in iron and steel, &c. 


New Sheerlegs for Devonport.—New sheerlegs, ordered 
from Messrs. Cowans, Sheldon, and Co., of Carlisle, for 
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Keyham factory, sevtves at Devonport on Saturday in’ 


he new sheers are to be capable of 
raising 80 tons. The back leg is just 120 ft. long, and for 
the greater part has a circumference of 14 ft. The sheers 
cost 3000/., and another 500/. will be expended in their 
erection. 
The New Royal Yacht.—The engines and Belleville 
water boilers of the new Royal yacht are well ad- 
vanced, but the contractors will probably not be ready 
to commence steam trials before the middle of November. 


The Forest of Dean.—With the stoppage on Saturday 
of Messrs. Henry Crawshay and Go.’s mines, the iron ore 
trade of the Forest of Dean may be said to have 
practically ceased to exist. The works closed are the 
Perseverance, Buckshaft, and Sheckmantle, and nearly 
200 men are thrown out of employment. Not many years 
since, these mines, ether with the iron furnaces at 
Cinderford, found employment for 1000 men, and the loss 
of the trade is a serious blow to the Forest of Dean. 
Forest iron ore is well known in all smelting districts, 
and has been in strong demand generally. It contains a 
high proportion of iron and commands a good price. 


Barry Railway.—The engineering trades are so busy, 
that several of the leading railway companies have had 
to place orders for locomotives both in America and on 
the Continent. The Barry Railway Company is in a 
similar position, and on Thursday some of the directors, 
together with the general manager, went over to Belgium 
for the purpose of purchasing engines. 

The “ Paris” at Milford.—The members of the Bristol 
Channel Centre of the Institute of Marine Engineers, 
of which Sir John Gunn is president, visited Milford 
Haven on Saturday for the purpose of inspecting the 
Paris, now lying in the dry dock awaiting repairs. The 
party sonnel about sixty. Now that the Paris, for 
the first time, is ~~ visible by being out of water, it 
is a surprise to the ordinary observer that there appears 
to be so little damage done to her, A visit to the bottom 
of the dry dock, however, dispels any such illusion. Her 
bottom plates have been sadly pierced and twisted. 


Artificer Engineers.—The Lords of the Admiralty 
having announced their intention to increase the number 
of artificer engineers (warrant officers) from 46 to 75, a 
large nnmber of candidates from the ranks of the chief 
engine-room artificers and engine-room artificers belong- 
ing to the Devonport command have intimated their 
intention to take the qualifying examination. 


South Wales Coal and Iron.—The exports of coal from 
the four principal Welsh ports in the first eight months 
of this year were: Cardiff, 11,071,201 tons; Newport, 
2,563,948 tons; Swansea, 1,622,965 tons; and Llanelly, 
175,163 tons. The exports of iron and steel from the four 
ports in the same period were: Cardiff, 20,720 tons; New- 
port, 19,306 tons; Swansea, 5499 tons ; and Llanelly, nit. 


nine sections. 





Miptanp Rattway.—On Monday, the 11th inst., the 
Midland Railway Company opened a short but important 
extension from Monk Spring Junction, Wombwell, on 
the Chapeltown branch, to Cudworth, on the main line 
tothenorth. This extension, which is 24 miles long, will 
give a direct connection between that branch and the 
main line, and so improve through running arrangements 
between north and south, including, of course, the whole 
of the Sheffield workings, whether through the North- 
Eastern or the Hulland Barnsley Railways. The exten- 
sion will also enable the Midland Railway Company to 
materially relieve its main line through Swinton of a 
number of through trains. 





ELECTRICAL ENGINEERS’ CENTRAL STATION DrREcTORY. 
—Messrs. Biggs and Son, 139 and 140, Salisbury-court, 
Fleet-street, + C., have issued the third edition of their 
Electrical Engineers’ Central Station Directory. The 
information given arding each power station is so 
complete that the work, while welcome to electrical engi- 
neers, must also be most valuable to investors in electrical 
undertakings, for it deals as much with the financial, 
as with the structural details. We have indeed a most 


successfully epitomised history of each. There is also] Sh 


included details of electric tramway systems, with many 
other data associated with electrical undertakings, and 
biographical notices of all electric stations engineers. 
The price of the book is only 3s. 6d. 





LovucHBorouGH.—The annual inspection of the Lough- 
borough Corporation Water Works took place at Nan- 
= on Friday afternoon, The Mayoress (Mrs. 

oltman) formally opened a new filter - bed, which 
makes the fifth constructed in the neighbourhood. The 

lans were prepared in the engineer's office by Mr. 
Walker, the size of the bed being 65 ft. by 55 ft., while 
it is 8 ft. in depth. It is composed of 9 in. of 4-in. 
gravel, 3 in. of pea gravel, and 3 ft. 6 in. of sand, 
representing about 700 tons altogether. Trent sand 
had been used for the old beds, but for the new one 
four parts of Nottingham rock sand, and one 
of Trent sand will be utilised in the formation of the bed; 
which can be used either for the Blackbrook water or the 
present supply at Nanpanton, the water ee through 
a double trumpet-mouthed pipe. Mr. Cartwright (chair- 
man of the Water Works Committee) explained that the 
Water Works Committee came to the conclusion that 
additional filtering power was necessary, owing to the 
freatly increased consumption of water in the borough. 

Che cost involved had been 1400/., but the expenditure, 
like that upon all other projects of the character, was 
swallowed up principally by works underground. The 
bed would filter 172,000 gallons per day; its capacity 
being 156,000 gallons. The work was carried out by Mr. 
Price, of Nottingham. : 








MISCELLANEA. 


Tur Admiralty have notified the officials at the home 
naval dépéts that two civilian agents have been appointed 
to recruit engine-room artificers for the Navy. Candi- 
dates obtained by the Sunderland agent will go to Chat- 
ham, and those secured by the Liverpool agent will be 
divided equally between Portsmouth and Devonport. 


The Board of Trade have recently confirmed an order 
authorising the construction of light railways in the 
county of Hampshire, between Cosham, Purbrook, 
Waterlooville, and Horndean; in the county of Mont- 
gomery, between Welshpool and Llanfair Caereinion ; in 
the county of Essex, in and near Southend-on-Sea; and 


in the county of Aberdeen, between Fraserburgh and | P 


St. Combs. 


The traffic receipts for the week ending September 3, on 
thirty-three of the principal lines of the United King- 
dom, amounted to 2,013,8987., which was earned on 
19,548 miles. For the corresponding week in 1898 the 
receipts of the same lines amounted to 1,880,398/., with 
19,253 miles open. There was thus an increase of 
133,500/. in the receipts, and an increase of 294} in the 
mileage. 

The great rise in the price of tin is causing renewed 
attention to be paid to the deposits of tin ore in Aus- 
tralasia. The output from most of the Australian mines 
has hitherto tended to diminish, and in particular the ex- 
port from New South Wales, which in 1881 was valued at 
500,000/., last year fell to less than a tenth of this sum. 
The ‘mines worked up to the present have been situated 
in Tasmania, New South Wales, Queensland, and West 
Australia, but Victoria is also known to contain deposits 
of tin stone, 


The Agent-General for Western Australia bas been in- 
formed that a report is in circulation that the Govern- 
ment of the Colony have been unable to construct the 
Mundaring Reservoir owing to engineering difficulties, 
and, in consequence have decided to abandon the Cool- 
gardie Water Scheme. He desires to contradict this 
statement, and to add that his latest advices informed 
him that the foundations of the reservoir are quite 
ne and the work of cementing would ——< 
quickly ; that the first pipes would soon be delivered, 
and the undertaking pushed on as rapidly as possible. 


Another interesting feat in bridge moving was recently 
effected at_ Chicago, where the double-track drawbridge 
over the Chicago River belonging to the Chicago Ter- 
minal Transior Relies’, was shifted bodily a distance 
of 53 ft. The bridge in question is of 285 ft. span, and 
the method employed was to jack it up 26 in. from its 
central pier, thus allowing a cradle to be built underneath 
it. This cradle ran on ways which were lubricated with 
tallow, and the weight of the bridge having been trans- 
ferred to it, the whole was hauled bodily to its new posi- 
tion. The weight moved was over 600 tons. The work 
was carried out under the direction of Mr. F. E. Paradis, 
chief engineer to the Railroad Company. 


The trade and. navigation returns for August show ex- 
ports amounting to 22,258, 538/., an increase of 2,072,522/., 
or 10.2 per cent., on the corresponding month of 1898, 
the imports amounting to 40,693,398/., an increase of 
3,489,2137., or 9.3 percent. The value of the iron and 
steel exports was 2,253,793/., against 1,832,382/., an in- 
crease of 22.9 per cent. ; and of coal and coke exports 
1,962,6577., against 1,613,446/., an increase of 21.6 per 
cent. Imports for eight months ended August 31 amounted 
to 317,327,164/., an increase of 8,263,011/., or 2.6 per cent.; 
exports to 171,976,390/., an increase of 19,192,317/., or 
12.5 per cent., and re-exports to 44,002,738/., an increase 
of 2,254,627/., or 5.4 per cent. 


The Kronstadtski Viestnik states that the first vessel to 
be built at the new Government ae yard at 
Windau will be a Russian cruiser with protected deck. 
Her displacement will be 6375 tons; length, 412 ft. ; 
beam, 544 ft.; draught with full load, 20.2-3 ft. ; s 4 
23 knots. Her two engines, served by twelve Normand 
boilers, will develop 20,000 horse-power. She will have 
three funnels, her foremost furnace being right forward. 
e will have two masts, each with a fighting top, and 
two bridges. The deck protection will be 2 centimetres 
in thickness along the whole length. Her armament will 
consist of twelve 6-in. Canet guns, 45 calibre, two in the 
fore and two in the aft turret, and eightin the casemates, 
twelve 7.5-centimetre ibre guns in the battery, and 
eight 4.7-centimetre Hotchkiss guns; also five _—— 
tubes, two tnder-water broadside forward and three above 
water, two broadside aft and one right in the bows. Her 
freeboard will be 26 ft. 6 in. 


According to a committee of the Engineers’ Society of 
Pennsylvania, the usual allowance of heating surface in 
horizontal tubular boilers in their district is 12 square feet, 
whilst with water-tube boilers it is 10 square feet, both 
types being capable of being forced 50 to 60 per cent. 
above their rated capacity, The horse-power referred 
to above is reckoned as equivalent to the evaporation of 
344 lb. of water from and at 212 deg. Fahr. One water- 
tube boiler brought before the committee had been run 
continuously and for long periods at a rate of evapora- 
tion equivalent to 1 horse-power for every 8} square feet 
of heating surfare. The grate area they found to vary 
according to the coal used. With ‘‘run of mine” it was 
about 4 to } square foot per horse-power, whilst with 
slack coal ? to } square foot was required. The draught 
with the former class of coal was under the most un- 
favourable conditions 3 in.; whilst with slack it was 
Zin. as a minimum, the measurement being made inside 
the furnace itself. 


Ihe annual report of Her Majesty’s Inspectors of Ex- 
plosives shows that there is still a ccnsiderable quantity of 





foreign mi products imported, viz., 983,600 Ib., 


as against 1,153,530 lb. in the previous year. Gelatin 
dynamite forms the principal item in the above total. 
Amongst the investigations conducted by the departmen 

were some on mixtures of oil gas and acetylene at dif- 
ferent pressures, which showed that when the proportior 
of acetylene does not exceed one-fifth, and the pressure is 
not above 150 Ib. per square inch, such mixtures are not 
explosive. Dr. Dupré reports that nitroglycerine and 
nit lulose are still the principal ingredients used in 
the specimens of explosives submitted to the department 
for license. Great p has, however, nm made in 
the knowledge of the properties and peculiarities of these 
explosives. Thus in 1873, nitrocellulose was divided 
ractically into two kinds, the soluble’ and the insoluble 
In ether alcohol, but it has since been found that this 
question of solubility is not, as originally believed, a 
matter of the degree of nitrification, but of the method of 
mauufacture followed, and it is thus possible to produce 
soluble specimens even of tri-nitrocellulose. 


In his Presidential Address before the British Associa- 
tion last September, Sir William Crookes announced the 
discovery of a new element to which he proposed to give 
the provisional name of Monium. Since that date he has 
completed his investigations, and laid a full account of 
them before the ys Society. The new element, which 
has been renaméd Victorium, is of a pale brown colour, 
easily soluble in acids. It is less basic than yttria, and 
more basic than most of the earths of the terbia group. 
In chemical properties it differs in many respects from 
yttria, but, speaking generally, it occupies a mid-posi- 
tion between that element and terbium. On the assump- 
tion that the oxide has the composition Ve, O;, the atomic 
weight of Victorium is —— not far from 117. The 
——- of the phosphorescent spectrum of the oxide, 

ictoria, shows certain definite lines that have not 
hitherto been associated with any other element. The 
method by which this latest discovery has been made 
affords an excellent example of the possibilities of 
modern research, especially in the hands of a man who 
commands the resources of more than one branch 
of science, and is able to employ the highest 
powers of each alternately as need arises. In ad- 
dition to the chemical operations requiring the 
highest judgment and much manipulative skill, which 
were employed to isolate the substance, its identification 
and investigation were only possible by the application of 

hysical methods still more complicated in their nature. 
he almost pure element had to be enclosed in a vacuous 
bulb, and submitted to molecular bombardment from the 
negative pole of an induction coil in the manner now 
familar by the frequent exhibition of the X-ray bulb. 
The phosphorescent glow thus obtained was examined 
through a specially - designed spectroscope of extreme 
power and precision, whose results were recorded by a 
og sp plate, the rays of special interest being in 
the ultra-violet part of the spectrum, and therefore 
invisible to the naked eye. For the examination of the 
negative so obtained, a machine capable of measuring 
directly to the a0 00 in. was specially constructed and 
applied. The pure substance itself was not used in the 
final investigations, the anhydrous sulphate being em- 
ployed as obtained by heating the earth with strong sul- 
huric acid, and driving off the excess of acid at a 

eat. Foran account of the more distinctive chemical 
properties of the new element, the wave-lengths of its 
distinctive rays when in a phosphorescent condition, and 
a detailed description of the oe spectrograph 
reference must be made to the original paper in the Royal 
Society’s Proceedings. The diagram attached to the 
paper exhibits the process of fractional separation, and 
indicates that nearly one thousand distinct operations 
were necessary before the element was obtained in a com. 
paratively pure condition. 


x 


PERMANENT Way CuarcEs.—The amount expended 
by the twenty principal English, Welsh, and Irish rail- 
ways in the first half of this year for the maintenance of 
permanent way was as follows: Belfast and Northern 
Counties, 22,8267.; Great Central, 104,3417.; Great 
Eastern, 201,279/.; Great Northern, 186,9112.; Great 
Northern of Ireland, 50,034. ; Great Southern and Wes- 
tern of Ireland, 64,665/.; Great Western, 704,141/. ; 

cashire and Yorkshire, 262,323. ; London, Brighton, 
and South Coast, 144,374/. ; London and North-Western, 
576,847/. ; London and South-Western, 220,4892. ; London, 
Tilbury, and Southend, 13.2487. ; Metropolitan, 23,3027. ; 
Metropolitan District, 97401. ; Midland, 426,067/. ; Mid- 
land Great Western of Ireland, 35,0417. ; North-Eastern, 
380,605/.; North Staffordshire, 49,9917. ; South-Eastern 
eee London, Chatham, and Dover), 165,897/. ; and 

aff Vale, 33,605/.; making an aggregate of 3,675,7261. 
The length of line maintained by each company was 
as follows: Belfast and Northern Counties, 249 miles ; 
Great Central, 384 miles; Great Eastern, 1109 miles ; 
Great Northern, 718 miles; Great Northern of Ireland, 
528 miles ; Great Southern and Western of Ireland, 661 
miles; Great Western, 2599 miles; Lancashire and York- 
shire, 558 miles ; London, Brighton, and South Coast, 438 
miles ; London and North-Western, 1909 miles ; London 
and South-Western, 870 miles ; London, Tilbury, and 
Southend, 81 miles; Metropo etro- 











litan, 65 miles; 

litan District, 12 miles; Midland, 1483 miles; Midland 

reat Western of Ireland, 538 miles; North Eastern, 
1621 miles ; North Staffordshire, 193 miles ; South-Eastern 
gd London, Chatham, and Dover), 595 miles; and 

‘aff Vale, 121 miles; making an aggregate of 14,732 
miles. Account should, of course, be taken of the fact 
that the proportion of duplicate lines varies greatly in the 
case of each system, while some of the ~—e companies 
have also laid down three and four lines of rails for con- 
siderable distances, 
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THE ITALIAN ARMOURED CRUISER “GARIBALDI IV.” 
CONSTRUCTED BY MESSRS. GIO. ANSALDO AND CO., SESTRI PONENTE AND SAMPIERDARENA, ITALY. 
(For Description, see Page 327.) 
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DANGEROUS TRADES. 


TuHE final report of the Committee appointed by 
the Board of Trade to inquire into, and report upon, 
certain miscellaneous dangerous trades, including 
some twenty-two branches of industry, has been 
issued this week. The diligence of the Committee 
is suggested by the fact that they have visited 295 
factories, and examined 259 witnesses. They have 
issued four interim reports, but even in this final 
report the Committee do not attempt to lay down any 
specific set of rules. They have, however, stated in 
each successive report the evilsto be guarded against, 
and have recommended remedies, which, it is to be 
hoped, will be recognised by manufacturers and 
workers alike; for it is obvious from a careful study 
of the evidence that the men are frequently the 
sinners against that prudence which would over- 
come most of the dangers. We have already dealt 
with the important trades considered in earlier 
reports ; in the one now issued the subjects dealt 
with include the manufacture and use of grind- 
stones, and of emery wheels, basic slag work, the 
manufacture of silicate of cotton, of salt, and of 
flour, the use of metallochrome powder in litho- 
graphic works, and several chemical processes asso- 
ciated with the dyeing and the printing of textile 
fabrics. The great majority of these do not directly 
interest engineers. 

As to basic slag works, it is pointed out that 
the dangers are those naturally inherent in a dusty 
process. It is admitted by the Committee that the 
dust is not itself poisonous, but that it is gene- 
rated in such quantities, and is of a sufficiently 
metallic composition to be gravely deleterious, and 
they recommend that in the packing of basic 
slag no woman or young person should be 
employed; that every hopper or shoot where 
basic slag is packed into bags should be provided 
with a hood or cowl through which the dust should 
be drawn by a fan away from the face of the worker; 
that every person employed in packing basic slag 
should be provided with a respirator or veil, of a 
form to be approved by Her Majesty’s Chief In- 
Hamper of Factories ; that a room separated from 
the milling and packing departments should be pro- 
vided by the occupier for the purpose of taking 
meals ; and that basic slag, when ground, should be 
packed for storage or transit in bags of material 
which will effectually prevent the escape of dust. 
This, however, is just one of those cases where it 
is difficult, if not impossible, to accurately determine 
whether death or injury is due to the dust. As to this 
difficulty the Committee state that it would be well to 


333 | have coroners’ inquiries, but the doctor upon whom 


the matter depends, often certifies a cause which 


| is not associated wlth the work, when it is probable 
36 | that it was really a result of his occupation. The 
36! Committee, indeed, hint that ‘‘if all deaths among 


workpeople who have been employed at any time 
within three months immediately preceding death 
in a trade in which special rules are established, 
were to be compulsorily reported to the coroner, 
many facts of great intrinsic and statistical value 


9|might be ascertained, and such light might be 


shed upon some of the occupations which give rise 
to industrial disease, that conditions could be 
established by which much of the injury and suffer- 
ing now unhappily endured might be mitigated if 
not absolutely averted.” 

File-cutting is classed as a dangerous trade, be- 
cause of the tendency to lead poisoning resulting 
from the dust given off from the lead cushions or 
beds upon which the file rests when being cut. It 
is difficult to arrive at an exact estimate of the 





mortality from this cause. The File-Cutters’ Union 
gives the proportion of sickness as one week per 
man per annum, but there is more than a suspicion 
suggested that some of this off time is explained by 
the men having a ‘‘spree.” The Sheffield medical 
officer of health gave a Table comparing the rate of 
deaths among file-cutters, and the death rate of the 
general population between 15 and 75 years of age. 
It was for the period 1885-96. The deaths were 
classed under various diseases, and with the excep- 
tion of deaths due to the digestive system, all 
others show a higher rate in the case of the file- 
cutter. In the urinary system it is 2.93 per cent. 
of the general death rate, being 1.59 per mille, 
against 0.54 per 1000 ; in the nervous system, 2.97 
against 1.76 ; phthisis, 3.58 against 2.32 ; respira- 
tory system, 4.52 against 3.63 ; and from all causes 
19.68 against 14.96, or in the proportion of 131 to 
100. Again, there were 91 deaths due to plumbism 
in twelve years, and 56 victims were file-cutters. 
There is some reason, however, to believe that 
many deaths really attributable to lead poisoning 
are certified as due to other more evident causes, 
for with men fourteen years may elapse before it 
proclaims itself, although with girls the period is 
much less. It is clear that any rate is too high if it 
can be reduced, and there is no reason to doubt 
that this is possible in file-cutting. 

The principal source of treathe is in the long 
inreisabat the home industry. The conditions are 
the most unsuitable possible. There is no ventila- 
tion; the wife as well as husband works, regard- 
less of consequences and dirt ; food is cooked and 
eaten in the lead-laden atmosphere. Can it be 
wondered at that the disease eats steadily into the 
system of all the occupants of the house? There is 
but one way of dealing with this evil. But evenin 
many of the so-called manufactories, the conditions 
do not conduce to health and vigour. The works 
are too frequently made up of little lean-to sheds, 
with a crude ventilation insufficient to carry off 
the lead dust. They are often overcrowded. The 
suggestion is made that each building should be 
examined and certified as fit for use, or otherwise 
condemned, the limit of space being 300 cubic feet 
per worker. Again, the sanitary conditions seem, 
in most cases, very crude. In few cases can the 
workers cleanse their hands and face before taking 
their food, though it seems almost doubtful if they 
would do so were facilities provided. Here is a 
quotation from the report of the secretary of the 
File-Cutters’ Society : 


After careful study of the subject, I am fully confirmed 
in my opinion that a great deal of the ill-health of file- 
cutters (by hand) is the result of their neglect of the 
most ordinary sanitary precautions and the lack of per- 
sonal cleanliness, and the wearing of clothing until it 
becomes saturated with grease and lead dust. An apron 
is never worn, and in many cases the same garments 
are used for extra bed covering, and in some cases worn 
every day, Sunday included. I desire it to be clearly 
understood that the men referred to are a class of men 
who form the substratum, and who seldom, if ever, are 
found at respectable firms, largely in consequence of their 
habits. So far as the general y are concerned, in my 
opinion the strict enforcement of the provisions of the Act 
is ample in providing facilities for was ing of hands before 
meals and securing ample air space and limewashing of 
workshops. In many shops due regard is not paid to the 
cleansing of the floors, which in some cases are not paved. 
Some better system might be introduced with advan 
which would lend itself to greater cleanliness in the 
shops. As regards the personal cleanliness referred to, 
I confess I despair of ever oe anything of a 
permanent character with men who wilfully waste their 
time in dissipation, and consequently have neither the 
disposition nor means to properly care for themselves. 


This needs no comment, and we fear it applies 
to many other cases where the absence of cleanli- 
ness is a source of danger. ‘‘ You may take a 
horse to the water, but you cannot make him 
drink.” 

In America overalls are provided, but the best 
remedy would be to find a means of doing without 
the lead cushion. In Germany they have tried 
paper ; in the Rainhill district zinc and pewter are 
used, but presumably only for the smaller size of 
files. Copper is too hard. There can be no ques- 
tion, however, that all the evils would be overcome 
by the extension of machine file-cutting, where the 
cushion is usually of pewter. The files so cut ma 
not be quite so satisfactory as the hand-tool, al- 
though much, we fear, is due in this matter to 
prejudice. But there can be no question that any 
increase in the stringency of regulations applicable 
to hand file-cutting would bring a great forward 
movement. With the hard metal now in use, a 
74-lb. or 8-lb. hammer is needed for a 14-in. file, 
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instead of the 5-lb. hammer of 25 years ago, and 
this is the principal cause of ‘‘ dropped wrist.” 
The machine tool not only overcomes this difficulty, 
but should give a better result all round. Legis- 
lation may not always be a blessing, but if it pro- 
vides the impetus to improved machine file-cutters 
with more reliable products, and a discontinuance 
even of a small amount of lead poisoning, it will 
have done great good. 

As regards the manufacture and use of grind- 
stones, the evidence is, as one might expect, some- 
what conflicting. One point, however, seems pretty 
clear, and that is that the state of affairs at some 
quarries is reprehensible. There are, of course, 
exceptions ; but it would appear that the piece- 
work system results in stones which are known to 
be defective being sent out for use. One witness, 
a grinder for forty-five years, stated his belief that 
the quarrymen in nine cases out of ten knew the 
cause of the breaking of the stone. The makers 
‘* being piece-workers try to hide a flaw or crack 
if they can.” They re-dress a stone where a 
flaw has developed and sell it as new. It may 
be said that the purchaser has his remedy ; but 
makers refuse in all cases to be responsible after 
the stone has been delivered. Where the user is 
strong enough to exact his terms, there is a tendency 
to shirk the responsibility even at the last moment, 
and if the worst happen, the maker re-dresses 
the rejected stone and sells it toasmall grinder. It 
is not necessary to point out that it is almost impos- 
sible to discover where a flaw ends. One cannot 
help having the suspicion that similar reprehensible 
practices are followed in other branches of com- 
merce; the difficulty is to establish clear proof, 
and to provide a remedy. The absence of reli- 
ability, as a rule, brings its punishment, but it is 
surprising to reflect upon the long delay between 
effect and cause, especially when cheapness is so 
dominant a factor in all things. There are, as we 
have said, exceptions ; they are, perhaps, increasing 
in number, but unfortunately they are still too 
few. Remedial measures are not easily carried 
into effect, even when politically possible. There 
is always the danger of interfering with ‘‘the 
liberty of the subject,” a shibboleth of the poli- 
tician. Several witnesses contended for the aboli- 
tion of piece-work at the quarries, and others that 
the workman should be paid for the stone made, 
even if there was a flaw. In the former case, the 
worker would probably object. Labour will not 
suffer interference where the pocket is to be 
affected. We have heard quite recently of a 
most pronounced case. Glasgow was immensely 
excited some time ago over ‘‘ exposures” of alleged 
hardships of the workers in the chemical factory 
owned by a leader in all religious and philanthropic 
movements ; changes were effected in several direc- 
tions, but the men refused to accept an eight- 
hours’ day for 4s. 6d. instead of a 12 hours’ day 
for 5s., notwithstanding all their grumbling. Again, 
the proof of careful and effective labour is the 
satisfactory product, so that employers naturally 
object to withdraw any rule which insures this 
care and efficiency. We are surprised that the 
Commission did not set itself to discover what pro- 
portion of labour was in this way adjudged non- 
productive, and what proportion would be so dis- 
carded, were greater vigilance exercised before 
stones were delivered. We quite endorse the 
view of one or two witnesses that it should be made 
punishable to sell a re-dressed stone as new. 

There was difference of opinion as to whether 
stones should be tested at the quarry or at the 
grinder’s. There could be no objection, but rather 
an advantage, in racing them at both places and 
at a surface speed considerably in excess of that 
at which they were to be subsequently worked. 
Such test is made in some cases, and in many 
instances reveals the flaws; except, of course, 
where—especially in large stones—they do not 
extend a great distance towar<s the grinding sur- 
face. In some cases only the wearing of the 
surface will reveal the flaw ; but it is quite another 
story where a stone fractures within a few hours 
or a few days of being hung. It was urged bya 
witness that a committee of experts, appointed by 
the inspector of factories, should examine doubtful 
stones, one of the members representing the quarry 
master and the other the workmen, and it seems pro- 
bable that the committee of inquiry will recommend 
some such course. One witness says not one stone 
per annum flew in test, another that four stones 
were broken in test in five years out of 250 per 
annum, but none flew in use ; but estimates of the 





proportion of stones breaking are very rare. One 
grindstone merchant, who recommends time work 
and quarry tests, stated that between January, 
1894, and November, 1897, he sent off 11,978 
stones, varying from 3 ft. to 7 ft. 6in. in diameter, 
and of these fourteen flew. The number in each 
year varied very much—two out of 2874 in 1894 ; 
one out of 2741 in 1895; three out of 3244 in 
1896 ; and eight out of 3029 in 1897. This makes 
an average of 1.17 per 1000 per annum. In Shef- 
field 5000 stones are running every day, excluding 
‘*pen and pocket stones,” so that assuming that 
all makers are not so careful as the one quoted, 
the percentage is higher than it should be, especi- 
ally as many bring disastrous results. Certainly 
the quarry is not responsible for all, and it would 
have been interesting if the committee had sought 
more diligently to discover the cause of fracture, 
or, at least, the attendant circumstances, It is, 
no doubt, interesting, even profitable, to know the 
— at leading works, as given in the report ; 
ut the variations are too numerous and _irre- 
concilable to enable definite deductions to be 
made.” : 

It is clear that stones should be weathered 
before use, and during that time they should not 
be subjected to wet. Whether they should be stored 
on the flat or axially seems a moot point. There is 
a fairer distribution of weight in the former case ; 
and in the latter, unless precautions are taken, the 
lower half is apt to be wetted, and the stone will 
then deteriorate. The hanging of the stone is a 
still more important matter. The horse should 
certainly be massive, and although in many cases 
—notably at Birmingham—wedges are still used 
for large stones, there seems little doubt that the 
plate system is preferable, and that the careful hed- 
ding of the stone is very important. Wedges, when 
they swell, often force flaws, so that they should 
only be used for stones, as one witness puts it, up 
to 12 in., or at most 24 in., in diameter. There is 
a wide difference in practice as to surface 
speed. In many cases the report gives the 
number of revolutions, which is of little value 
if the diameter of the stone be not also given. One 
witness says 3000 ft. per minute is sufficient, 
another 4000 ft. It isa difficult question, but one 
of first importance, and if a compromise could be 
arrived at as to a relatively safe speed, advantage 
would result. The tendency is for grinders to force 
their stone if it is soft and the job of hard metal, and 
soft stones are the more liable to fly with over- 
+ ated The increasing of speed should be beyond 
the power of the grinder, and this raises the im- 
portant question as to the relation between the 
driving pulley and the stone. There is difference 
in practice ; but one-half of the diameter of the 
stone seems a fair proportion. Adjustment could 
be made by altering the pulley on the countershaft. 
An important point not often appreciated, is that 
the speed of the engine should vary little, if at all. 
A change even of one revolution may mean 200 ft. 
or 300 ft. per minute in the surface speed of the 
stone, which, if suddenly added, might have danger- 
ous consequences. 

Even with all possible mechanical. preventives, 
however, there is the great continuous danger 
associated with the human factor. Grinders can 
be as careless as any class of workers. They leave 
water in the stone trough all night, even although 
the stone be near a fire, and this results in the stone 
getting out of balance. One witness thought this 
should be made a criminal offence. Frost adds to 
the difficulty, ‘and one’ case of stone flying after the 
recent engineers’ strike, is directly attributable to 
this cause. Again, the men are heedless of the corro- 
sion of their chains. In hacking their stone, which 
is done almost every day, flaws might be discovered 
by the tapping alone, especially if the stone be care- 
fully cleaned. It is doubtful, by the way, if there 
is anything in the angle of hack to affect the ten- 
dency to fly. From all of which it would seem 
that a few simple precautions would materially re- 
duce the number and effect of accidents, in addi- 
tion to the careful arrangement of walls and spaces 
in front of each machine, and it is to be hoped that 
the regulations which may be proposed as a result 
of the inquiry will not be too stringent. As to the 
health of the men, no doubt, much may be done to 
overcome the effects of dampness and draughts by 
concrete flooring and adequate heating, with fans 
for carrying off the dust where dry grinding is 
adopted. We fancy that employers would find 
such precautions profitable, as they insure content- 





ment and industrious workers. 


THE LABOUR PARLIAMENT. 


Tue thirty-second Trades Union Congress has 
come and gone, and its proceedings and resolves are 
matters of history. We are thus able to take stock 
of its labours and appraise their value. With the 
exception of the exclusion of the Engineers, and 
the unfortunate misadventure in Lord Mount 
Edgcumbe’s arrangements to entertain the dele- 
gates, there were no incidents to evoke scenes as 
in some former congresses. The disposition was 
to get through business, which meant the carrying 
of as many of the resolutions sent in by the trades 
as possible. The procedure in this respect is 
altogether different to that which obtained in all 
the earlier congresses. In those the Parliamentary 
Committee formulated, as part of their report, a 
programme of measures for the ensuing session. 
This programme was carefully thought out, the 
measure recommended being of such a character as 
made it possible for some at least of such measures 
being carried in the next session. They were pos- 
sible measures, practicable of attainment, being 
drafted with the view of adoption by the Legisla- 
ture. Instead of this Congress has now to face a 
large number of miscellaneous resolutions from 
the various bodies sending delegates, some of 
which are often at variance with others. The Con- 
gress is asked to pass such resolutions, and then 
the Parliamentary Committee is supposed to see 
that they are carried out, by the introduction of 
measures corresponding to the terms of the resolu- 
tions. The result is a poor crop of measures, not- 
withstanding a lavish expenditure of seed. There 
was scarcely a measure last session which got 
farther than a mere formal introduction, the “first 
reading” having no significance whatever. Some 
of the delegates complained of procedure, but the 
same procedure was followed in 1893, when one of 
the Labour members carried four measures in that 
session off his own bat. 

There were also complaints about the Congress 
procedure, the ‘‘standing orders” being blamed 
for the exclusion of the Engineers. It is a bad 
sign when workmen complain of their tools ; it is 
even worse when, as in this case, they are of their 
own forging. Under the old standing orders rapid 
progress in legislation was made, as the list of Acts 
passed up to 1890 will show. But with the advent 
of new men came new methods, with the result 
that progressive legislation is blocked. The reasons 
are sbelanas The Socialistic element in the Con- 
gress—and it is now dominated by that element— 
is not satisfied with the slow ameliorative process 
of former years; they desire all things new. 
Measures are formulated which, even if desirable, 
must take years—some of them generations—to 
realise ; some, it is probable, will never become 
law at all. The Socialists demand the abolition 
of all capital, or capitalists, and the substitution of 
the State for all purposes of production, distribu- 
tion, and exchange. Trade unionism is based upon 
quite other principles. It recognises employer and 
employed—capital and labour—and endeavours to 
obtain the best terms compatible with the mutual 
interests of both. The abolition of the capitalist, 
as manufacturer ; the merchant and general distri- 
butor as the purveyor to the customer, means a 
social and industrial revolution such as cannot be 
regarded as within measurable distance of realisa- 
tion. If the State were, or could be, substituted, 
the question of procedure would at once become 
acute, and before it could be settled there would be 
a revolt, and a demand for the old order of things. 
The Engineers regard the Congress as having been 
played out. It seems probable that it is, but it 
must be remembered that the Engineers, by their 
recent action during the last few years, have con- 
tributed to thatend. The Socialists have captured 
the Congress, and, as was foretold, they have dis- 
covered its uselessness as a base of operations, for 
the purposes desired. If the Congress is content 
to pass resolutions for the benefit of futurity, 
neglecting practicable measures for the present, 
then its functions have ceased to be of interest to 
living workers. : 

The report of the Parliamentary Commitee had 
nothing to tell as regards progress in the last 
session in so far as their own initiative was con- 
cerned. The Shop Seats Act was not their mea- 
sure, nor was the Half-Timers Act, for the latter 
was opposed by a large section of workers affi- 
liated to the Con As regards all the other 
measures referred to, introduced by order of the 





British Congress, the report says: ‘‘ No progress 
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was reported as regards either matter.” It does 
not follow that no good was done by the introduc- 
tion of Bills, for if a Bill is founded upon sound 
principles its delay is only a matter of time. But 
the fact remains that neither the Parliamentary, 
nor any Labour member, scored a single victory in 
the House of Commons during the last session. A 
large portion of the report is taken up with the 
Engineers’ dispute, the federation of trade 
unions, the victimising of railway servants, and 
the attempt to constitute a National Board of Con- 
ciliation. The secession of the Engineers is a 
curious comment upon this latter proposal, the 
failure of which the report attributes to the Em- 
ployers’ Federation. The Committee states that 
the Labour members have arranged to co-operate 
more closely in Parliament ; that is not new, for 
in 1885-6, and from 1886 to 1892, such co-operation 
was general, constant, and formal. 

The President’s address struck the key-note of 
the Congress; it was largely Socialistic. ‘‘ The 
labourer,” he said, ‘‘ must be in possession of the 
means of production.” The evil tree (of capitalism) 
‘*should be cut down.” He went on to say that 
trade unions, to be successful in the future, must 
go upon another tack, He looks to the new, rather 
than to the old, trade unionists to develop other 
means for realising the workman’s dream, of no 
employer, except the State, or the commune in the 
shape of a municipality or other local body, when 
the hours of labour, the remuneration of labour, 
the cost of provisions, and all else will be regulated 
for the benefit of all. A pleasant dream for 
dreamers, but not the kind of thing that will, or 
can, advance the Congress in the eyes of the 
British public. 

The discussion, or rather a decision, upon the 
exclusion of the Engineers, was deftly got rid of by 
the ‘‘ previous question,” moved by the secretary 
of the Associated Blacksmiths, whose members 
have always resented the withdrawal of the En- 
-gineers from the Federation of the Engineering 
Trades, The vote was by card, the majority for 
going to the next business was 660,000 against 
280,000 for going on with the discussion. The re- 
solution respecting postal employés and their con- 
ditions of employment was neutralised by the de- 
mand for the reinstatement of two officers of the 
Fawcett Association, whom four Postmasters- 
General have refused to reinstate, for good reasons 
assigned. The Congress will make itself ridiculous 
by making such a demand. 

The question of an eight-hours day was raised on 
two resolutions, one in favour of the Miners’ Hight- 
Hours Bill, the other demanding ‘‘a compulsory 
eight-hours working day for all occupations.” Mr. 
Charles Fenwick, M.P., opposed the first, and the 
second was opposed by the textile delegates from 
Lancashire, but both resolutions were carried by 
large majorities. If there is to be a compulsory 
eight-hour working day for all occupations, what 
need is there for a sectional Bill for miners only ? 
Later on the demand of the Bakers for shorter 
hours was endorsed, but the Bakers do not demand 
a compulsory eight-hour day for their trade. It is 
this incongruity which is destroying the influence 
of the Congress. Under the old plan of a Parlia- 
mentary programme such a course would not be 
possible. There was a little breeze over the Steam 
Engines and Boilers (Persons in Charge) Bill, the 
delegates most closely concerned stating that the 
Committee had really taken no steps to insure the 
Bill being passed. Some contended that the 
societies should do the ‘‘lobbying,” but in olden 
days the Parliamentary Committee did it, when 
the income was not one-twentieth what it is now. 
This shows a falling off somewhere. Then there 
were only two or three Labour members; now there 
area dozen or more. The fact is, party politics 
have swamped industrial questions, in spite of the 
cry for Socialistic reforms. 

The question of labour representation in Parlia- 
ment is left in a peculiar position. Resolutions in 
its favour have been carriec at every Congress 
since the first—at Birmingham in 1869, and subse- 
quently to date. At Plymouth the motion to raise 
a fund had to be withdrawn in favour of one pro- 
fessing a conference of Socialists and other bodies, 
which resolution after debate was only carried by 
546,000 to 434,000 votes. The peculiar position is 
this : Congress refuses to start a fund, but the men 
who desire labour representation expect to have 
Seats found for them, and the expenses of the con- 

_test defrayed ; yet they want to be quite indepen- 
dent of the party which finds the money, and want 





to be able to dominate both parties, to hold the 
balance as the Irish party have, on occasion, been 
able todo. The conditions are such that the voters 
in constituencies will laugh at, and labour repre- 
sentation will fall into the rear, except with the 
miners, who are prepared to vote money for their 
own chosen candidates. 

The question of conciliation in labour disputes 
was not advanced by the Congress. A resolution 
for a compulsory Act was rejected by 131 to 62, 
several of the speakers: declaring that the last Act 
was a ghastly failure. This wobbling has been 
characteristic of recent Congresses, and the dele- 
gates have such a fine sense of humour, that they 
do not see their own inconsistencies, A motion 
to advance international trade unionism by ex- 
changing reports was first carried by show of hands 
by 79 to 68, then it was rejected by card voting by 
428,000 to 352,000. This is a curious position, 
the delegates want international co-operation, and 
yet will not cultivate it even by exchanging pub- 
lished reports !| A sweeping resolution was carried 
in favour of municipal housing of the working 
classes, fixing rents barely to cover outlay, and 
charging the Committee to promote legislation on the 
lines proposed.. Motions in favour of old-age 
pensions, of amending the Compensation Act, of 
co-operative production, of advancing the wages 
of Government employés to a minimum of 24s. 
per week, and various other matters were carried. 
Huddersfield was chosen for the next meeting of 
Congress, and ten out of the twelve members of 
the Committee were re-elected. 

The Congress as a whole has not advanced in 
public opinion, though its proceedings were with- 
out reproach. It has become a body without a 
policy, and without responsible leaders, or, in the 
latter case, the delegates are all leaders with no 
following to speak af as regards definite views. 
The miners have their-own special measures, but 
even they are divided. The old leaders have been 
shelved, with the exception of Mr. Burt, Mr. 
Knight, and a few others. But the keynote of 
decay vibrates in the chord—no policy. The pro- 
gramme consists of heterogenous resolutions from 
numerous bodies, hastily condensed into one, in 
certain cases by the Standing Orders Committee 
elected on the first day of the Congress. Those 
resolutions may represent the bitter cry of the 
workers for better conditions, but they embody im- 

ssible conditions, and hence they are shelved and 
aughed at. The sober-minded Englishman is at 
Congress little better than a sprightly Gallican pro- 
mulgating wild theories for the renovation of the 
universe and the improvement of society, and it is all 
to be done at once. If the Congress wishes to keep 
its hold upon the workers it will have to return to 
its old sober habits and propound measures capable 
of being passed into law. It is humdrum work, 
but the Parliament of the United Kingdom is not 
a place for heroics. Only by mighty efforts can 
measures be put through, and all such proposals 
as a caine compulsory eight-hours day for all 
workers, and State employment for all, at regulated 
wages, will be laughed out of court as ravings of 
persons demented. Other interests have been 
neglected in the British House of Commons as well 
as labour, and the latter must exercise patience, 
prudence, and judgment in order to set things 
right, just as other sections have had to do. 








THE TRADE OF SHANGHAI AND 
CHEFOO. 

THE consular literature in connection with the 
trade of the Far East is becoming so great in amount 
that our space will only allow us to refer to some of 
its most important items, and to offer suggestions 
which will enable those who are directly interested 
in special localities to obtain all available informa- 
tion. Consular reports and Blue-books of all kinds 
are usually looked upon as very dry productions, 
the perusal of which is not justified by the useful 
information which they give. Of course, they 
cannot be considered light reading in the ordinary 
sense of that term, but in recent years a very great 
improvement has taken place both in their matter 
and their style, and we believe that every manufac- 
turer and merchant who is engaged in foreign trade 
would find it to their interests if they studied the 
consular reports of the localities with which they 
deal. We have, from time to time, noticed some 
of the more important consular reports, and mean- 
time we pro to glance at the latest for 
Shanghai and Chefoo (or Chi-fu, as it is now some- 





times spelt), two of the most important ports in 
Northern China. 

The volume of the foreign trade of Shanghai, 
that is, imports from foreign countries and exports 
to foreign countries, during the last seven years is 
shown in the following Table ; 





' 





Value 
Year. 

Imports. Exports. | Total. 

taels | __taels aels 
1898 127,157,C00 | 69,085,000 | 196,242,000 
1897 132,708,000 | 78,895,000 | 211,103,0.0 
1896 . 180,098,000 | 55,027,0C0 | 185,125,000 
1895 97,832,000 | 70,200,000 | 169,032,000 
1894 . 96,920,000 58,421,000 155,341,000 
1893 83,974.00 | 49,949,600 | 133,923,000 
1892 78,777,000 122,103,000 


48,326,000 | 





Although the trade of last year was normal, the 
total amount was less than the preceding year, a 
decrease taking place both in imports and exports. 
The importance of Shanghai as a port of tranship- 
ment or distribution can be appreciated when it is 
stated that of the 207,000,000 taels (30,000,000/. 
sterling) worth of merchandise brought into the 
port in foreign vessels, 164,000,000 taels(24,000,000/. 
sterling) worth left it again in foreign vessels. 

The trade in Lancashire goods was a prosperous 
one to those engaged in it. Goods had not been 
ordered freely at the close of 1897, and when mer- 
chants decided to buy, they found the Lancashire 
looms engaged for other markets, and orders for 
prompt delivery could not be accepted. This 
caused a run on the stocks remaining in Shanghai, 
which early in the year rapidly decreased. American 
goods of the same kind are now largely imported, 
and the trade is steadily increasing, their cheap- 
ness and quality defying competition on the 
part of Manchester. The cotton yarn business 
was disastrous in the latter half of the year. 
unusually large quantity was sent from Bombay 
and Japan, and this coming into competition with 
the steadily increasing output of the Shanghai mills, 
caused a fall in prices, and the result must have 
been a heavy loss all round. 

In spring the trade was good in nail-rod iron, 
pig iron, bar iron, old cart tyres, and boiler tubes, 
but later in the year fears of political trouble 
stopped shipments to the outports which drew 
their supplies from Shanghai, and the autumn of 
1898 will long be sorrowfully remembered by im- 
porters and dealers. The following are the quan- 
tities and value of the goods connected with engi- 
neering which were imported into Shanghai during 
the years 1898-97. 











1898. 1897. 
Articles. |— — ———— |- ——-— —— 
Quantity.| Value. | Quantity.) Value. 
| tons £ tons £ 
Machinery as aa 186,000 a 334,034 
Iron, nail-rod .. 16,859 108,429 7,635 51,229 
» bar ds Ff 353 56,009 4,579 31,662 
»» Sheets and plates) 2,312 | 16,857 1,878 14,268 
” 
galvanised .. 2,059 | 26,148 1,622 | 20,678 
Iron wire ee 1,823 24,429 1,351 20,524 
Old iron, horses’ 10,765 | 43,000 7,426 29 679 
Iron nails $0 2,559 | 26,929 919 10,827 
Tin, inslabs .. 1,724 | 138,286 2,402 182,444 
Tinplates ‘ 5,765 | 70,071 2,834 35,881 
Lead, in pigs .. 4,118 61,429 3,900 60,233 
Copper, sheets, and! 
eae See | 10,671 246 | 13,004 
Copper tlabs, Japanese 812 | 39,429 1,712 86,719 
Stecl bars ée oe 1,824 | 22,143 1,798 22,770 
Steel, mild, bars aol 818 5,429 120 840 
iv cuttings..| 8,002 | 40,857 606 8,220 
Cement... :.  ..| 15,824 | .52,657 4,735 13,343 
Coal .. ..| 547,000 | 586,571 | 396,286 | 413,210 





The import of the last-mentioned item—coal— 
was the largest on record, The figures are: 


Quantity. 

Tons. 

Cardiff... 27,000 
Australian 22,000 
Tongking 24,500 
Japanese vee So: Shier San 400,000 
Kaiping ... Py aaa ane ont 70,000 
Hankow ... ‘a ne ia a 35,000 
Total ... 578,500 


For the first nine months of the year prices were 
very firm, especially of Cardiff, during the first half 
of the year, when rumours of war were prevalent. 
Prices rose from 13 to 27 taels, but at the end of 
the year they declined to 20 taels. 

The exports from Shanghai do not call for any 
special remark, as they consist chiefly of tea, silk, 
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rice, and other goods in which our readers are not 
much interested. The progress of the local spinning 
mills will be closely watched by manufacturers in 
this country. During the year some 18,000 spindles 
were added to the existing mills, but owing to the 
high price of cotton there was a temporary stoppage 
on the part of some of the Chinese mills during the 
autumn. The total number of spindles erected is 
313,000, and the number running day by day was 
not more than 280,000. Most of the mills 
have left off night work. The counts most in 
demand are 10s., 12s., and 14s, About one- 
half of the output is consumed locally, and the 
remainder is exported by steamer to the Yangtze 
Valley and the northern ports; very little goes 
south. The industry went well enough until June, 
when a period of demoralisation set in. Cotton 
rose to 18 taels per picul; that is, 50 per cent. 
over what may be called the normal price. At the 
same time the market was being flooded with yarn 
from India and Japan, and the price fell 15 per 
cent. The Indian mills suffered severely, but so 
did the local mills, who found themselves com- 
pelled to sell yarn at less than cost price. The 
Chinese cotton sellers have over-reached them- 
selves ; they believed that by combining amongst 
themselves they could run up the price of raw cotton 
to any point short of forcing the local mills to 
cease working. The local mills met the combina- 
tion by importing Indian cotton freely, and this 
kept the Chinese cotton below a certain level ; but 
it had never entered into their calculations that 
they would have to import Indian cotton to spin 
at Shanghai : as well might they import the Indian 
yarn ready spun. The local mills then threw down 
the gauntlet to the Chinese cotton sellers, and 
formed an association which pledged itself not to 
buy raw cotton above a certain figure calculated 
on the world’s value of raw cotton. Up to the 
present moment the native cotton sellers have had 
to give way. 

The report of the consul at Chefoo is of interest, 
not so much for what it tells us about the trade of 
Chefoo as of the possibilities of Kiao-chou and 
Wei-hai-wei, two ports which have figured much in 
recent discussions about China. owever, the 
trade of Chefoo in 1898 was the highest recorded, 
being of the total value of 3,903,8691., exceeding 
that of the preceding year by 499,3871., and of 
1896, hitherto the record year, by 489,345/. The 
chief imports are opium, cotton goods, woollens, 
metals, and kerosene. There was a marked in- 
crease in cotton goods, and in these both America 
and Japan are steadily increasing their share of the 
trade. The trade in metals does not afford much 
scope for comment. The value of the trade has 
risen by 14,000/., due to moderately enlarged 
arrivals of nail-rod and old iron. In fact, China 
seems to be the chief market for the old iron of all 
countries in the world, and the manner in which it 
is worked up speaks volumes for the industry of 
the Chinese. The consul remarks that while the 
import trade of Chefoo, and, indeed, of all the 
other Chinese ports, increases in volume, it scarcel 
alters in variety. During the past two years, Britis 
firms at home have desired to introduce into this 
consular district, electric installations, prams, 
machine tools, photographic apparatus, beers, sew- 
ing machines, hardware, kitchen ranges, bicycles, 
sparklets ; but the consular district remains calm and 
unmoved, and will have none of these things, con- 
tenting itself with some more American sheetings, 
some more Manchester shirtings, and some more 
Japanese yarn. 

It was feared that the trade of Chefoo would 
suffer by the opening of Kiao-chou, or more cor- 
rectly and officially, I'sintan, but so far that has 
not been the case. Port Arthur, whatever its 
technical status may be considered, is not closed to 
mercantile shipping, and there is regular steam 
communication between it and Chefoo. Since the 
consular report was written T:-lien-wan, adjacent 
to Port Arthur, has been declared a free port. 
Wei-hai-wei has been occupied, but curiously 
enough, though only 42 miles distant, ‘it is, up to 
the present, the least accessible of the three ports, 
as no regular steam communication exists. The 
consul does not seem to have formed a very high 
opinion as to the commercial prospects of Wei-hai- 
wei. He does not believe that it will become a 
northern Hong Kong, there being little analogy 
between the positions of Hong Kong and Wei-hai- 
wei. The former lies at the seaward end of a 
splendid system of navigable waterways, a day’s 


the province, and on the edge of a rich and densely 
populated delta. Wei-hai-wei, on the contrary, is 
nearly the remotest point of a rocky peninsula far 
from any river communication with the interior, and 
almost without roads, amidst an agricultural popula- 
tion in a region with few and inconsiderable cities. 
Along the coast to the south is Kiao-chou Bay, ex- 
cellently placed for trade, and with the prospect 
of railway communication with the interior in the 
very near future. Moreover, four hours’ steam 
from Wei-hai-wei, to the west, as we have already 
indicated, lies Chefoo, which, though naturally but 
little better situated in point of land communica- 
tion, has the advantage of being, as a well-estab- 
lished treaty port, commercially a going concern, 
with all that is implied by that, which Wei-hai-wei 
is not. The country round about does not seem to 
ofer any special attractions, consisting of rather 
barren hills and valleys, closely cultivated with the 
cereals usual in the province, namely, wheat, 
millets, and Indian corn. The consul remarks: 
‘*That trade follows the flag may fairly enough 
express a generalised commercial truth, which does 
not, however, necessarily affect particular condi- 
tions otherwise unfavourable. So I do not antici- 
pate for our new naval station a commercial future 
like that of the one-time fishing village of Hong 
Hong. Rather, it is a fair presumption that trade 
will follow the railway—so much the better for 
Kiao-chou and Ta-lien-wan. 

The British Goverment does not seem to have 
any definite plans with regard to Wei-hai-wei, 
whereas the Russian and German Governments 
have not only very definite plans for Ta-lien-wan and 
Kiao-chou, but are vigorously carrying them out. 
The former, as we have stated, has been declared a 
free port, and as the terminus of the Manchurian 
Railway, which will connect not only with the Great 
Siberian Railway, but also with the railway system 
of China proper, is certain to have a great com- 
mercial future. The former is being laid out by the 
Germans in a systematic and substantial manner, 
and will not only have a good harbour, but rail- 
ways running both north and south, which will 
connect with the main lines which are projected. 
An elaborate system of drainage is being built, the 
drains, with few exceptions, having been blasted 
out of the solid rock. The streets will be wide, and 
as arule, will run at right angles to each other, 
and be lighted by electricity. It is expected that a 
suflicient revenue will be obtained for the payment 
of these works from the taxation of the land, which 
is retained in the hands of the Government, and 
which is expected to increase very much in value 
as the trade of the place increases. The Germans 
are, therefore, going to carry out in Kiao-chou what 
some land reformers are very anxious to try 
in this country. Most of the German firms doing 
business in China are represented in Kiao-chou, 
but as yet little business has been done. It will, 
however, be very interesting to observe the de- 
velopment of that port as well as Ta-lien- wan, and 
to note how they affect the trade at the older ports, 
as well as British interests generally. 








THE BRITISH ASSOCIATION. 
As stated in our issue of last week, the meeting 
of the British Association is being held in Dover 
this year. In our last issue we gave a sketch of 
the programme that had been arranged, more 
especially in regard to Section G. This is the first 
time the Association has met in Dover, and the 
chief reason for choosing so small a town is stated 
to be that the corresponding French Association 
would be meeting at the same time at Boulogne. 
Members of the French Society are to visit Dover, 
and an extensive excursion to France has been 
arranged for the English members. At the time 
of writing, however, it does not appear likely that 
the French excursion will be very numerously 
attended. In the Mathematical and Physical Sec- 
tion the President this year is Mr. J. H. Poynting ; 
in the Chemistry Section, Mr. Horace T. Brown is 
President ; Geology has for its President Sir 
Archibald Geikie; Mr. Henry Higgs presides 
over Economic Science and Statistics, whilst 
Sir William White is President to the Mechanical 
Section. Although the reception-room this year 
is a bleak and bare hall of chapel-like appearance, 
this will be more than compensated for, supposing 
the weather remains fine, by the handsome lawn of 
the College Close, which adjoins it, and which is 
at the disposal of members. The usual entertain- 


parties, concerts, &c. There will be a grand mili- 
tary tattoo on the sea-front, and the Mayor and 
Mayoress will give an ‘‘At Home.” There is also 
to be an Automobile Exhibition, whilst a number of 
works are open to members. 

On the evening of Wednesday last the President, 
Sir Michael Foster, delivered his address in the 
Town Hall. He gave first of alla short sketch of 
the progress of science during the century, referring 
more especially to chemistry and geology, which he 
said took their birth, or at least. began to stand 
alone, at the close of the last century, and have 
therefore grown to be what we know them within 
about a hundred years. The study of living beings 
has within the same time been so transformed 
as to be to-day something wholly different to 
what it was in 1799. If our present know- 
ledge of electricity is essentially the child of 
the nineteenth century, so also is our present 
knowledge of many other branches of physics, 
and, therefore, a great gulf lies between 1799 and 
1899. The story of natural knowledge is a story of 
continued progress ; there is neither falling back 
nor standing still. What is gained by scientific 
inquiry is gained for ever, and we may be con- 
fident that progress will continue ; but while strain- 
ing our eyes to foresee what science will become 
as years roll on, we must think whether all the 
increasing knowledge of nature will avail only to 
change the ways of man, or will it have an effect 
on man himself? Beyond all doubt science has 
greatly lessened hardship and suffering, and it has 
largely increased ease and comfort. So abundant 
and so prominent are the material benefits to 
science, that in the eyes of many these seem to be 
the only benefits which she brings. She is often 
spoken of as useful and nothing more, as adminis- 
tering only to the material wants of man; 
but if we reflect that the triumphs of science 
are in their very nature intellectual triumphs, 
we may well doubt whether mere utility is the 
only feature in scientific progress. For the in- 
creasing mastery over nature is increasingly a 
development of mind, and it could hardly be thought 
that mr has brought the mind so greatly into play 
has had no effect on the mind itself. 

Truthfulness is essential to science, but the 
truthfulness of nature is not wholly the same as 
that which man sometimes calls truthfulness ; it is 
more imperious, far more exacting. Unscientific 
man is often content with ‘‘the nearly ” and ‘‘ the 
almost.” Nature never is. It is not her way to 
call the same two things which differ, though the 
difference might be measured by one-thousandth of 
a milligramme or of a millimetre, or by any other 
like standard of minuteness. The man who, carry- 
ing the ways of the world into the domain of science 
thinks that he may treat: Nature’s differences in any 
other way than she treats them herself, will find 
that she resents his conduct. If he, in carelessness 
or disdain, overlooks the minute difference which 
she holds out to him as a signal to guide him 
in his search, he is bound to go astray. The 
man of science must be alert of mind. Nature 
is ever making signs, ever whispering the 
beginning of her secrets, so that we must be ever 
on the watch, ready to lay hold of a hint, however 
small, to listen to a whisper, however low. Though 
scientific inquiry be pre-eminently an intellectual 
effort, there is need of the moral quality of courage, 
not so much the courage which will face sudden 
difficulty, as the courage of steadfast endurance. 
Almost every inquiry, certainly every prolonged 
inquiry, sooner or later goes wreng. The path, at 
first so straight and clear, grows crooked and gets 
blocked ; hope and enthusiasm fall away and the 
inquirer is left in the slough of despond. That is 
the critical moment calling for courage. These are 
not the peculiar attributes of the man of science 
alone, they belong to almost every one who has com- 
manded or deserved success. That which the Pre- 
sident would wish to insist upon, is that the men 
of science have no peculiar virtues and no special 
powers ; they are ordinary men, their characters 
are common ; science, as Huxley said, is organised 
common sense, and the men of science are common 
men, drilled in the ways of common sense. Man 
does not live by bread alone, and science gives him 
more than bread. We have thought too much of her 
gifts, overlooking her power to guide. It is a great 
thing to make two blades of grass grow where before 
one alone grew, but it is no less a great thing to 
help a man to come to a just conclusion on the 
questions with which he has to deal. The address 
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next went on to deal with the effects which science 
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might have upon political life, and concluded with 
statement of the intellectual and moral influences 
of science, no loss marked than her material 
benefits. 

From the few pi es we have quoted, it will 
be seen that Professor Deities eloquent address was 
devoted to abstract and philosophical points rather 
than to what was generally called practical issues. 
It was indeed an address to be read rather than 
listened to. 

Yesterday the various sections met, when the 
respective Presidents delivered their inaugural ad- 
dresses, after which the ordinary reading and dis- 
cussion of papers was carried on. We shall deal 
with those sections which more nearly interest our 
readers in subsequent issues according to our usual 
custom. 





NOTES. 
GtosuLaR LIGHTNING. 

Cases of globular ‘lightning, though not very 
rare, always excite particular interest, since the 
slow motion of an electric fireball seems to be quite 
opposed to the character of an electric spark. 
Planté succeeded in imitating the sluggish sparks 
more than 15 years ago. But his researches are 
little known, and cases of globular lightning, which 
do not always happen to come under the observa- 
tion of scientific men, are still regarded with some 
doubt. Planté’s apparatus were complicated. A 
simpler method of imitation was described by 
Stéphane Leduc last year before the Nantes 
meeting of the French Association for the Advance- 
ment of Science, and the Comptes Rendus of July 3, 
1899, mentions a further simplification of his appa- 
ratus. Two carefully polished sharp needles, elec- 
trodes of an electrostatic machine, are held nor- 
mally over the sensitive surface of a bromide gela- 
tine plate, backed with metallic foil. The needles 
are 5 or 10 centimetres apart. A brush discharge 
is observed at the positive pole. The negative pole 
becomes surrounded with a luminous sphere, which, 
having attained a certain size, detaches itself com- 
pletely from the needle, and begins to travel towards 
the positive pole on a strangely circuitous path. 
The motion is exceeding slow ; the journey of 4 in. 
may occupy four minutes. When the globe 
reaches the positive pole, all luminescense dis- 
appears ; and the machine discharges itself as if 
short-circuited. Sometimes the globe explodes 
before it comes to its destination, and separates 
into a number of small globes, which all behave 
like the original globe and travel in the same 
manner. The track of the globes can be seen on 
the developed plate. If the experiment is inter- 
rupted before its termination, only the path so far 
described is marked on the photograph. The globe 
seems to transform the respective part of the 
plate into a conductor. The experiment also suc- 
ceeded, to a certain degree, when the plate was 
clouded before its application. The paper does 
not offer much further information. But the ex- 
periments bear a closer resemblance to the natural 
phenomena than has hitherto been obtained. 


A CommerciaL Currosiry. 


There was a time when shipbuilders in this 
country could sit in their offices and harden their 
hearts against the pleading of clients who wished 
ships to be built. That, however, was long years 
ago, but we scarcely realised that business de- 
teriorated so badly as would appear from a note 
which originates from a Government railway de- 
partment, who are willing to bestow patronage on 
shipbuilders on somewhat novel terms. They wish 
the hull of a 60-ft. tugboat built, and a specifica- 
tion has ‘been 2g ore and copies have this week 
been distributed broadcast, with the request that 
each recipient should send ‘ immediately ” to this 
State railway department a ‘ postal money order 
for the sum of Ol. 10s. Od. for this specification, 
which money will not be returned in any case.” 
The italics are not ours; but are evidently in- 
tended to make assurance doubly sure. The 
specification we hasten to add is voluminous, more 
so even than that for a big battleship, and it so 
excels in the peculiarities of its conditions, that we 
are surprised that at least 1001. were not charged in- 
stead of 10s. The larger sum would have been 
paid as readily as the 10s. ‘Tenders sent by firms 
not having paid the price of specification will not 


considered,” That, of course, goes without 
saying, for it is more important to get the half 
Sovereigns than a good boat. If a moderate per- 





centage of the recipients of specifications send the 
money it will greatly help towards the payment for 
the boat. We hope for the future of the maritime 
greatness of England that shipbuilders will send 
tenders, for ‘‘ the firms who receive our specification 
and abstain twice from tendering without justifying 
such act will be struck out from our list of ten- 
derers.” Truly it is an age of international ‘‘ boy- 
cott ;” but how can a firm that does not tender be 
on a list of tenderers ? Then, again, to revert to 
this 10s.,.‘‘ it is understood that all firms tender- 
ing or not must pay the price of the specification, 
unless they signify on receipt that they do not wish 
to take part in any future specifications.” To 
refuse to tender would be like selling one’s birth- 
right for a mess of pottage. We hope everybody 
will pay their 10s. to this State Railway Department; 
indeed, if it were not a State in which Britain has 
some administrative power we might fear war if the 
offer were treated with disrespect. 


A Great Rartway Mosiiisation. 


We, in this country, are not likely to be greatly 
exercised on the subject of the mobilisation of 
troops by railway to repel an invasion of foreign 
troops ; but it is nevertheless a satisfactory and an 
assuring fact to have such a demonstration as was 
made on Saturday last by the Caledonian Railway 
Company of araid of 15,000 Scotch people over 
the border into Carlisle. The occasion was the 
annual excursion of the workers of the Caledonian 
Railway Locomotive Department, and, oddly enough, 
they had chosen the anniversary of Flodden. 
Lord Rosebery came with them, and did his best 
to assure the English host that it was a peaceful 
foray, an assurance not altogether uncalled for, 
since in the ’45 rebellion a forbear of his lordship 
lost his head at Carlisle for leading the Jacobites. 
But our concern is with the railway mobilisation, 
which was so admirably carried out. There were 
14 trains, each with 18 carriages and over 1000 
passengers, so that, including passengers and 
engine and tender, the weight of each was 435 tons, 
and yet each train was taken by one of the improved 
Dunalastair engines, the running of-which has 
brought so much credit to their designer, Mr. J. F. 
McIntosh, the locomotive superintendent of the 
company, who, as honorary president of the ex- 
cursion committee, had also much to do with 
Saturday’s arrangements. The first train left at 
5.10 in the morning and the fourteen were de- 
spatched from St. Rollox at intervals of 10 minutes 
with two exceptions, when the schedule allowed 
20 minutes, so that the whole of the 15,000 

assengers were sent off in 2 hours 40 minutes. 
n each case 2 hours 25 minutes was allowed 
for the run from Glasgow to Carlisle, and all 
arrived to time, except the fourteenth and last, 
which was 15 minutes late owing to having been 
delayed by a goods train in front. We do not 
need to recall the long climb up Beattock nor 
the length of the run. The performance is 
a splendid one. On the return from Carlisle, 
the trains left at different intervals to suit the ex- 
cursionists ; 2 hours 30 minutes were allowed for 
the journey. Some of the trains arrived before 
scheduled time, while one or two of the later 
ones were handicapped by so many other trains 
being on the line and did not arrive until several 
minutes after their booked time, but on the whole 
the trains may safely be said to have been run to 
time, as in one or two instances the trains 
were a minute or so late in starting from Carlisle. 
Each engine consumed 35 lb. of coal per mile, or a 
total of 1 ton 12 cwt. on the journey, ’so that it took 
2 lb. 12 oz. of coal to carry each passenger from 
Glasgow to Carlisle. It is estimated that the cost 
of the rolling stock used in this one excursion was 
little short of 200,000/. The whole excursion was 
a great success and passed off without a single 
hitch or any untoward circumstance. 


THE New GENERATING PLant FoR THE City 
AND SoutH Lonpon Rariway. 

Important additions are now being made to the 
generating plant of the City and South London 
Electric Railway at Stockwell. This line, which 
was the pioneer of the deep-tunnel railways, was, it 
will be remembered, originally intended for cable 
traction, but -before the construction work was 
finished, the engineers decided to adopt the elec- 
trical system of working. Although, following the 
work done at Berlin by Siemens and Halske, and 
by Dr. Hopkinson at Portrush, electric traction had 
taken a very considerable development in the United 








| States, no precedent: existed at the time for the 


application of this system to so important an under- 
taking. Though cramped by the fact that the 
line was, as stated, originally intended for cable 
traction, Messrs. Mather and Platt succeeded in 
meeting the somewhat onerous conditions of their 
contract ; so that this, the pioneer electric railway, 
was equipped throughout with British plant. The 
precedent thus set has been followed in carrying 
out the very important new works which have been 
undertaken, in view of the growth of traffic and 
of the proximate opening of the authorised exten- 
sions to the line. The new station, which pro- 
mises to be exceptionally well equipped for 
economical working, is being constructed to 
the designs and specifications of Mr. P. V. Mac- 
mahon, the company’s engineer. The generating 
lant consists of six sets of steam dynamos, there 
some two compound Willans engines driving 150- 
kilowatt generators, two similar engines driving 
300-kilowatt generators, and finally two fine. hori- 
zontal engines constructed by Messrs. Cole, Mar- 
chant, and Morley, of Bradford, each of which 
drives a 600-kilowatt dynamo. All the dynamos 
mentioned have been supplied by the Electric Con- 
struction Company, Limited, of Wolverhampton. 
Particular interest attaches to the sets last men- 
tioned, as being somewhat similar in character to 
the proposed plant at Glasgow, over which there has 
been so much spilling of ink. The engines are of 
the compound horizontal side-by-side type, having 
cylinders 24 in. and 48 in. in diameter by 48 in. 
stroke. They are designed for an initial pressure 
of 150 lb. per square inch, and to run at 85 revo- 
lutions per minute. The flywheels, in view of the 
possible great variation in load on the engine which 
might result from a possible short circuit, are 
of unusual design. In place of spokes, the rim 
and hub, both of which are of cast iron, are 
connected by discs of boiler-plate. The strength 
of this construction is such that, though 22 ft. in 
diameter, the wheel could with safety—so the makers 
state—be brought to rest from its normal o— 
within a single revolution. The engines are fitted 
with an evaporative condenser, having an area of 
5000 square feet, and the air pumps, we may add, 
are of the Edwards’ type, driven independent 
compound engines. The generators driven by these 
engines are of the cee pm sr se 
y’s tramway type, having fourteen poles, and are 
pc Aeon fe supply a steady potential of 500 
volts at the switchboard. The construction is such 
that easy access to the armature and field magnet 
ferrules can be obtained by sliding the yoke frames 
apart. The armature is of the ‘‘ slot ”-wound type 
and is intended for an output of 600 to 800 kilo- 
watts at a speed of 85 revolutions per minute. The 
shaft on which it is mounted is 24 in. in diameter 
at the armature seat, and 18 in. at the journals. 
The latter have four-part brasses. The commu- 
tator has carbon brushes, and will work without ad- 
—— through large variations of load. The 
iler plant, from which the new engines are to be 
supplied with steam, is worthy of special note, 
owing to the very complete equipment of labour- 
saving devices. These boilers are nine in number, 
and were supplied by Messrs. Davey, Paxman, and 
Co., of Colchester. They are of the firm’s well- 
known horizontal return-tube type, and are fitted 
with Vicars’s automatic stokers. The hoppers for 
these stokers are in turn — by conveyors 
made by the New Conveyor Company, Limited, 
of Smethwick, Birmingham, which lift the coal 
from the ground level to an overhead distribut- 
ing system from which the stokers are fed. By 
means of double sliding doors, each charge 
into a hopper is measured. One of these doors 
is fixed at the top and the other at the bottom 
of the hopper, and the two are connected by 
linkwork, so that both cannot be open together. 
To charge the hopper the fireman opens the upper 
door, thus closing the lower ; and when the full 
charge has been received he closes the upper door, 
thus opening the lower to the furnace. A counter 
records the number of times the top door has been 
opened, and thus the number of charges taken. This 
system of measurement is said to be a useful check 
on the coal used. Common qualities of coal can 
be burnt without offensive smoke. 





Manaos (Brazit).—The preparation of the sewerage 
scheme for this city has been entrusted to Messrs. Bees- 
ley, Son, and Nicholls, civil engines, of 11, Victoria- 
street, Westminster. The population to be provided for 
is about 60,000, and is rapidly increasing. 
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CURRENT RAILWAY CONSTRUCTION. 


Tue virtual completion of the extension of the Great 
Central Railway to London deprives that company of 
the prominent position which it for some years 
occupied in regard to new railway works. The exten- 
sion is now, to a great extent, in operation, although 
the Nottingham passenger station and the western half 
of the goods warehouse, goods offices, and carriage 
shed at Marylebone—to say nothing of goods offices at 
Nottingham, Loughborough, and Leicester—are still 
in hand. Disappointment has been experienced by 
the Great Central Railway directors from the non- 
completion of the Nottingham joint station, although 
the works are making active progress, the platform 
buildings having been roofed in, while the steelwork 
for the main roof has been fixed upon two out of three 
spans, and the glazing upon the open and awning 
roofs is also well in hand. It is hoped that the 
station will be ready for use before the close of 
the present half-year. The branch of the Great 
Central Railway to the Clifton Colliery in Not- 
tinghamshire is approaching completion. The con- 
struction of the Banbury branch of the Great 
Central Railway is also making good progress, both 
sets of permanent way having been laid for more than 
two miles. At the date of the last report 250,000 
cubic yards of excavation remained to be dealt with, 
and a considerable force of men, with four steam 
navvies, were actively employed. The extension of 
the Sheffield passenger station is advancing ; altera- 
tions have been carried out from the east end of the 
station to Woodbourne Junction, and the goods and 
passenger lines have been re-arranged. This is ex- 

cted to largely facilitate the wn geo business. 

he directors of the Great Central Railway have 
authorised the extension of the quay on the east side 
of the royal dock at Grimsby. 

The important question of how the constantly in- 
creasing suburban passenger traffic of the Great 
Eastern Railway is to be dealt with is again 
engaging the attention of the directors. Some 
relief will be obtained from the London, Wal- 
thamstow, and Epping Forest line, over which 
the Great Eastern Railway will have running powers, 
but provision will still require to be made for the 
increasing traffic from Ilford and Romford. The 
Bishopsgate goods station of the Great Eastern Rail- 
way, which was opened in January, 1881, is now so 
crowded that further accommodation for the com- 
pany’s London goods traffic will have to be provided. 
A hoist at Whitechapel is expected to be opened next 
month. Land fora new line from Great Yarmouth to 
Lowestoft is being purchased, with a view to the line 
being constructed at an early date. 

The widening of the Great Northern Railway be- 
tween Connington and Wood Walton will be opened 
for traffic shortly. The widening of the down-side 
line between Finsbury Park and Wood Green is 
making good progress. The widening of the Skegness 
branch for a length of 9 miles is in hand, but the work 
will not be completed until early in 1900. The works 
of the Leen Valley Railway extension from Pleasley to 
Langwith, 34 miles, are making good progress. A 
new goods dépét at Manchester, with the necessary 
sidings, &c., has been nearly completed. The Beeston 
and Hunslet line at Leeds has been brought into use. 
A commencement has also been made with an ex- 
tension of the company’s locomotive works at Don- 
caster. 

The Great Western Railway has commenced its 
Rhos line near Wrexham, and contracts have been 
let for the first portion of the Acton and Wycombe 
line between Acton and Northolt, for a portion of the 
Bristol Harbour lines for the Truro and Newquay 
line, and for the Wrington Vale light line. It has 
been determined to adopt the upper portion of the 
Garw Valley branch between Pontycwmmer and 
Blaengarw for passenger traffic, and to construct a 
new station at Stourbridge Junction. The recon- 
struction of the Windsor, Reading, and Plymouth 
stations is well advanced. The Stert and West- 
bury line is approaching completion, and good pro- 

ress is also being made with the South Wales and 
Bristol direct line. 

The Lancashire and Yorkshire Railway has com- 
pleted a connecting line at Poulton, and has made 
good progress with another connecting line at 
Whitehouse Junction, Preston. Marshalling sid- 
ings are being provided by the Lancashire and 
Yorkshire Railway at Bullfield and Rose Grove, while 
new engine sheds are being erected at Rose Grove and 
Accrington. Sundry widening works are also in hand 
at Bolton and other points on the Lancashire and 
Yorkshire system. 

The London and North - Western Railway have 
completed about one quarter of the necessary excava- 
tion for widening the Trent Valley section between 
Atherstone and Tamworth. Considerable progress 
has been made with the enlargement of the Crewe 
Station, where nearly 21 miles of additional lines and 
sidings have been laid. About 460 lineal yards have 
been constructed at Crewe of tunnel bridges to pass 


the goods lines under the passenger lines. This work 
is, however, scarcely completed at present. Addi- 
tional siding accommodation for coal traffic has been 
brought into use at Garston Dock; an extension of 
the Canada Docks goods station at Liverpool has also 
been commenced. A new line from the North Stafford- 
shire Railway at Ashbourne, to the London and 
North-Western Railway High Peak line at Parsley 
Hay, near Buxton, has been openrd for traffic. The 
heavier portions of the new Heaton Lodge and Wortley 
line, including tunnels at Gomersal and Gildersome, 
3153 yards in length, have either been completed or 
have reached an advanced stage. A contract has been 
let for widening the tunnels and viaducts from the 
western end of the Chester station to the Dee, on the 
Chester and Holyhead line. A new bridge is being 
constructed over the Dee, and two of the four cylinders 
have been sunk to the required depth. Widening 
operations are also being continued in the direction of 
Saltney Junction, on the Chester and Holyhead line ; 
between Saltney Junction and Connah’s Quay and 
from Flint to Abergele two additional lines are 
partially in use. A short branch at, Peasley 
Cross, near St. Helen’s, has been brought into 
use for goods traffic. The Ribble Viaduct has 
been widened at Preston. A considerable number of 
station improvements are also in hand. 

The London and South-Western Railway has com- 
pleted an extension of the North Cornwall line from 
Wadebridge to Padstow. Widenings of the London 
and South-Western Railway are being carried out 
at various points, especially at Waterloo and Queen’s- 
road, and Rutten Winchfield and Basingstoke. The 
company expects to finish a light line from Basing- 
stoke to Alton by the close of this year. The works 
of the Meon Valley line from Alton to Farnham are 
making good progress, 

The Midland Railway has let contracts for the Kew 
Mills and Heaton Mersey lines. A considerable num- 
ber of the bridges are in hand, and good progress 
has been made with the earthworks. A contract has 
also been let for the Trent and Toton lines. Widen- 
ing works are in hand between Trent and Clay 
Cross, Masboro’ and Royston, and Dore and 
Sheffield. The Thackley widening works have also 
made good progress. The Keyham Harbour works, 
which the Midland Railway had in hand for some 
time, are being pushed forward ; it may be noted that 
the outer sea embankments have been constructed 
and tidal water excluded from the site of the harbour. 

Parliamentary authority has been obtained by the 
North-Eastern Railway for a new high-level bridge 
over the Tyne at Newcastle. This work is estimated 
to cost, with the approaches, about 500,000/., and 
constructive operations are to be commenced forth- 
with. A Bill promoted by the North-Eastern Rail- 
way, in conjunction with the Hull and Barnsley Rail- 
way, for the construction of a joint dock at Hull, has 
obtained Parliamentary sanction. Access to this 
joint dock will be obtained by the North-Eastern 

ailway by running powers for about six miles 
over the Hull and Barnsley Railway. A contract 
has been let by the North - Eastern Railway for 
the construction of the Durham coast line, about 
9 miles in length, and for the construction of a de- 
viation of the Redheugh branch, and for a loop con- 
necting that branch with the Durston extension line. 

London widenings and other works now in hand upon 
the South-Eastern and London, Chatham, and Dover 
Railways will, the managing committee considers, 
enable the traffic to be more cheaply worked. In the 
course of the first half of this year 137,820/. was ex- 
pended upon London viaduct widenings, and 51,488/. 
upon widening the Charing Cross line. 








Lrerps Tramways.—The Tramways Committee of the 
Leeds City Council contemplates asking the council to 
sanction the equipment with electric plant of all the 
routes of the Leeds tramways system. The sanction of 
the council has already n given for the employment 
of electric traction on the Chapeltown, Headingly, 
Hunslet, Dewsbury-road, Beckett-street, and York-road 
lines. The revenue of the Leeds tramways in August 
was 12,052/. as compared with 10,272 in August, 1898. 





CaTALoGuES.—Messrs. Mather and Platt, Limited, of 
the Salford Iron Works, Manchester, have sent us a copy 
of their new ge 09 of steam dynamos. The firm 
supply these with either the open or closed type of engine, 
and their standard sizes run up to 700 indicated horse- 

wer.—The Mossberg Roller Bearings, Limited, of 6, 

ictoria-street, S.W., have sent usa copy of a small illus- 
trated pamphlet, showing various applications of their 


speciality. 


BrisBang.—Colonel John Pennycuick, C.S.I., R.E., 
who has recently retired from the presidentship of the 
Royal Indian Engineering College, Cooper’s Hill, has 
been requested by the Government of Queensland to 
advise them as to the best method of preventing the 
frequent inundations of Brisbane by the river of the same 
name. We believe that Colonel Pennycuick, whose ex- 
perience in India in dealing with the floods of large 
rivers renders him specially fitted for this work, leaves 








for Brisbane at the commencement of October, 


NOTES FROM JAPAN. 
(From ovuR Own CORRESPONDENT. ) 

WE foreigners have for the past month lived under 
Japanese jurisdiction. So far as practical experience 
goes, the change as yes has made little difference to 
any of us. We have to furnish particulars of our 
dwelling houses for purposes of taxation, register our 
bicycles and carriages for a similar reason, and fill in 
reports showing where we last lived, both in Japan 
and abroad, our ages, and those of our family, and our 
occupation. Certain trades, such as _hotel-keepers, 
chemists, butchers, &c., have had to take out licenses, 
Merchants and limited liability concerns in general 
business are allowed, until Diceiies 26, to re. 
gister in. 

Local newspapers published in English are now 
under the eye and power of the Japanese press cen- 
sors, but barring the trouble of complying with certain 
regulations which seemed strange at first, there has 
been no trouble go far. 

The Japanese thought that the revision of the 
treaties and consequent liberty of foreigners to settle 
in the interior for trade and other purposes would 
cause a large influx of people from abroad, but this 
was never anticipated by old foreign residents, and 
thus far the revision has brought no such result. 
Japan is not at present the country for the foreigner 
to come to; rather I think the result will be just the 
“—. Living is expensive and opportunities are few, 

doubt whether since Japan was opened to 
foreigners, some forty years ago, twenty of them 
have made enough money there to leave the country 
and retire at home on even 500/. a year. And, the 
correspondent of the Morning Post notwithstanding, 
the foreign merchants of the open ports of Japan, 
especially the early comers, are about as fine a body 
of hard-working business men as you would find in 
any other part of the world. They have lived well 
and worked hard, but in spite of all have not been able 
to accumulate money. The time ‘‘when they can 
knock off and go home” is as far off as ever. There 
are several hard-working shrewd men who have not 
had the time or means to take even a run home after 
living here for thirty years or more. Japan, to my 
mind, offers no future for a young man, and less for an 
old one, if he be a foreigner. e Japanese are be- 
coming more and more independent of foreign aid in 
managing their own affairs. 

Whether Japan offers a field for the foreign manu- 
facturer is a question. Skilled labour is scarce and 
relatively dear, but the Japanese workman readily 
adapts himself to new kinds of work, and, under 
skilful management and superintendence, he can soon 
be brought to be a = workman in any line not re- 
quiring great individual strength. But I think Japan 
has yet her labour troubles tocome. Every day shows 
the capacity of Japanese labour for combination 
against capital. With the cheap and docile labour of 
China so near at hand, I doubt whether the foreign 
manufacturing capitalist will ever make his head- 
quarters in these islands. Without doubt the Japa- 
nese workman is a quicker and better man than the 
Chinese, but he is more difficult to manage, and he is 
not so blindly the slave of the dollar as is his neigh- 
bour. This is plainly seen in the matter of overtime. 
The Japanese will work for perhaps four days in the 
week at an overtime job, but the Chinese will see it 
through. He is not going to let a chance of extra pay 
pass him. 

Business generally is improving slowly. No doubt 
the very high prices ruling in Europe and America 
keep the would-be purchaser from buying anything 
more than absolutely neceseary. Since the set back 
that commercial aud manufacturing enterprise got 
some two years ago, and though the former is gradu- 
ally recovering, the latter does not show any signs of 
awakened activity as yet. Capitalists evidently are 
going slowly. They show more attention to invest- 
ments in Korea and Formosa, and to developing trade 
in China, than in their own country. Some of the 
big private lines of railway require capital to provide 
them with extensions, rolling stock, and doubling of 
existing lines, but the shareholders fight shy. __ 

To my mind the present foreign merchant will be 

ually replaced by smaller and less desirable men, 
and there will bean advent of a few capitalists who will 
advance capital or buy shares in existing undertakings, 
getting either a direct or indirect controlling power in 
the management of the same. The foreign element 
will be reduced to these two classes. Money, though 
nominally easier, is actually just as tight as ever. 
The holders of last year’s rice crops still hold on, as 
there is some doubt of the outcome of the present one, 
the unusually low temperature of this summer being 
not conducive to a big crop. 4 
Silk has reached prices per bale in local currency 
never reached before, and the season has been a good 
one for this country. 
Last week the Government railways opened tenders 
for 45 spans of 100 ft. clear, and 11 spans of 200 ft. 
bridges. The makers were limited to American, t«n 





spans of the 100 ft. and three of the 200 ft, to be de- 
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livered in Japan before June, 1900, and the rest before 
the last day of August the same year. The order went 
to Pencoyd for 492,810 dols. American gold, lump sum, 
sayabout 100,000/. This price includes freightto Japan, 
Japanese duty, which is 20 per cent. on bridges, and 
landing in Japan. The price seems a very good one, 
though I do not know what the weights run to. 

The Government is asking for offers for 30 tender 
locomotives, only British makers specified ; the tenders 
are to be put in the latter end of September, delivery 
in March, 1900. The American locomotives have 
been tried and found wanting in Japan. I hear the 
coal consumption is about 50 per ceat. higher for the 
came work than the English. One can tell when 
travelling in a railway carriage in summer in this 
country whether the locomotive is English or not, by 
the amount of dirt which collects in the carriages. 
When the engine is American one’s hair and clothes 
are just full of blacks and ashes. 

The Americans seem to have got hold of a good 
thing in the gold mines in Korea. They have some 
60 odd Americans over there, with about 40 stamps, and 
are putting a number more down. 

In Formosa the Japanese are getting a large quantity 
of gold, and have quite a lot of modern machinery at 
work, 

Amongst the industries lately started in Tokio is a 
wire-drawing and wire-rope factory, with British 
machinery, and a wire nail-making plant, fitted with 
American-made machines. 

The principal factor of agitation in Tokio at present 
is street railways; applications have been sent in for 
permission to put down about 200 miles in all in the 
city. The system proposed is electrical ; whether the 
scheme will get beyond the regions of talk or not in the 
very near Ture is more than one can say. The 
proposed cost of installation is 15,000,000 yen. 
The French have shown a good deal of enterprise 
in trying to introduce French-made vehicles in 
Japan. About a year ago a Frenchman brought a 
motor street carriage to Tokio; after showing it off 
in the streets of the city for about a month or so, and 
finding no purchaser, he suddenly packed it up and 
took it back to France. This gentleman is now here 
again with a ‘‘Serpollet” street railway car, and has 
shown what can be done with it. The local papers 
speak well of the machine, but I expect nothing but 
electricity will find favour with the city authorities. 

Tokio, August 17, 1899. 





CaNADIAN Pic Inon.—The production of pig iron in 
‘ Canada in the first half of this year was 43,156 tons. 
The production for the whole of 1895 did not exceed 
37,829 tons. 





New Drrector or Vickers, Sons, AND Maxim, 
LimitED.—We are informed that Mr. James McKechnie, 
who has been for four years engineering manager at the 
Barrow-in-Furne3s naval construction works, has been 
elected a director of Vickers, Son, and Maxim, Limited, 
and we congratulate him on this honour, which is well 
merited. . He will add to the strength of an already 


powerful board, which — many gentlemen who | P 


are at the top of the profession in the several in- 
dustries carried on by the company. Mr. McKechnie 
was trained in the best yards on the Clyde, being at 
Fairfield and Clydebank when many of the greyhounds 
were built and engined, and when in Spain he built 
three armoured cruisers, which attained speeds of 20 to 
20} knots, at a time when this rate was only considered 
ible for small craft. Since he went to Barrow he has 
many successes, the low record consumption of 
H.M.S8S. Niobe and Amphitrite being the most recent. 





Tue Latte Mr. Howarp Bowser.—We regret to 
record the death, on the 8th inst., at Aboyne, Aberdeen- 
shire, of Mr. Howard Bowser, J.P., of the firm of 
D. Y. Stewart and Company, iron founders and engineers, 
St. Rollox, Glasgow, who was well known and _ highly 
respected by a considerable number of our readers. Mr. 
Bowser, who was born in London rather over 75 years 
ago, went to Scotland about the year 1847, where he 
entered into partnership with the late Mr. D. Y. Stewart, 
the inventor of a method of manufacture whereby cast- 
iron pipes were enabled to be cast vertically. The making 
of cast-iron pipes, which forms the principal part of 
Messrs. Stewart’s business, was then in its infancy ; but 
the development of the trade, of which Messrs. Stewart 
and Bowser may well be considered the pioneers, has 
grown to such an extent that it now forms one of the 
most important of Glasgow’s industries. Mr. Stewart 
died in 1882, since which time, by Mr. Bowser’s energy, 
the capacity of the works, both as to quantity and effi- 
ciency, has been very greatly increased ; and at the time 
of his death he was engaged in a large scheme of further 
improvement, by the extension of the electric power 
already introduced into the works some time ago. The 

Tm 8 reputation is wel] known in all parts of the civilised 
World, and many water and gas engineers, with whom 
Mr. Bowser was personally acquainted, will learn of his 
demise with much regret. Mr. Bowser did not con- 
fine his interest to his own department of engineering, 
me had a considerable acquaintance with other branches. 

€ celebrated the jubilee of his partnership in the firm 
about two years ago, when his employés, by whom he was 
nd ee oemed, presented kim with an illuminated 





ON THE USE OF FINELY-DIVIDED IRON 
ORE OBTAINED BY CONCENTRATING 
PROCESSES.* 


By Professor J. Wisorcu, Stockholm. Translated by 
H. Baverman, F.G.S. 


By the introduction of magnetic and other methods of 
separation, the power of enriching or improving iron ores, 
by the removal of barren or undesirable constituents, 
has teen greatly increased ; and by the use of such 
methods the waste in working, in the case of magnetic 
minerals at least, can be considerably diminished. The 
advantage arising from such operations is, however, 
largely qualified by the circumstance that the product or 
concentrate is usually obtained as a com tively fine 
powder, which limits its utility to the smelter when com- 
— with that of similar or even poorer ores obtained in 
arger masses, and therefore the question of how such 
material can best be applied is now becoming of import- 
ance. Asa contribution to the knowledge of the subject, 
the present paper, giving the views of one of the most 
experienced Swedish-iron chemists, cannot fail to be of 
interest to the members of the Institute. 

Powdered iron ores obtained by concentration may be 
utilised in several different ways, namely : 


I. By direct addition to the charges in the blast- 

furnace. 

II. By agglomeration previously to charging in the 
blast-furnace. 

III. As arefining or softening material in the open- 
hearth furnace. 

IV. For the production of sponge iron for use in the 
open-hearth furnace; which uses will be con- 
sidered in the above order. 


I. Direct Usk IN THE Biast-FuRNACE. 


The proportion of small ore that can be used in the 
blast-furnace is subject to variation according to the con- 
ditions of fuel and working, but cannot, in most instances, 
be very large, limits being imposed by the tendency of 
the material, especially if it is of high density, such as 
pulverised magnetite, to overrun the fuel charge and 
come down to the tuyeres in an imperfectly reduced con- 
dition, as well as to form accretions or scaffolds by adhe- 
sion to the furnace walls above the hearth. As an ex- 
ample of the behaviour of concentrates, the results of 
experiments made in 1898 at the blast-furnace at Vidlitz, 


in the government of Olonetz, in Russia, will be given. 
These were conducted by Dr. H. Blankett, an experienced 
metallurgical engineer and graduate of the School of 


Mines in Stockholm. The materials smelted included 
concentrates obtained by ag se a8 separation from a lean 
magnetite at Valimaki, in Finland, poorer magnetic ore 
in lumps from the same place, snd bog ores from Taipala, 
of the following composition : 














Ore | ‘ 
Lump Ores, Big Ore, 
= se | Valimiki.” | Taipala. 
Fe,0s Se re 48.30 
FeO 72.32 51.48 
SiO, 11,26 21.70 19.74 
TiO, 4.65 7.40 
Al,O 481 2.07 2.47 
MuO 0.19 0.13 4.72 
Cao. 4.00 7.65 1.81 
MgO 4.42 8.14 trace 
: trace 0.03 0.87 
0.99 trace 0.09 
H,O.. oe ‘i Hf 20.00 
Metallic iron 52.06 37.06 33.79 








Cold blast was used during the trials, the regenerative 
heating stoves being under reconstruction, and the pro- 
portion of concentrate in the charge was gradually in- 
creased. Under these conditions no scaffolding was 
observed, but the descent of the charge was often 
irregular, with the result of chilling and gobbing the 
furnace. This irregularity was most apparent when a 
charge of small-sized charcoal was followed by one or 
more of larger pieces ; and when care was taken to insure 
better sizing of the fuel, the furnace drove more regularly, 
and in the week from April 18 to 25, 1898 (O.S.) the ore 
concentrate was smelted alone without the occurrence of 
of any such irregularity. From this it appears that in 
the smelting of rich and heavy concentrates, the coal 
should be used in smaller pieces than is necessary with 
finer materials of a less dense character, such as lake and 
bog ores, purple ores, &c. This combination can, how- 
ever, only be successfully handled in furnaces of small 
height, as in a tall furnace the close packing of the 
charge is necessarily attended with slow driving and un- 
duly large production of carbon monoxide, from the pro- 
longed contact of the gas from the reducing zone with 
the fuel above. 

Irregularity due to Adhesion 0, Ore to Stack Wall or 
Scaffolding.—It is a matter of general experience that 
finely-divided ore and ore dust readily adhere to the 
heated wall of the furnace, and gradually accumulate into 
large masses, which, falling into the region of the hearth 
when detached by the pressure of the column of materials 
above them, meet with an insufficient body of fuel to effect 
their complete fusion, with the result of producing ‘‘ cold” 
iron or choking. This tendency to form accretions or 
scaffolds is the principal 
powdered ore in large quantity in blast-furnaces, but 
there are certain distinctions to be made; thus the ten- 
dency to scaffolding is greater with small than with 
large ore, with small-grained ores of equal size it is 
greater with those of lower than higher density, and with 
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those containing fusible minerals greater than with those 
carrying waste constituents of a refractory character. 
Other conditions influencing the result are the greater 
or less steepness of the bosh walls and the more or 
less refractory character of the materials used in the 
stack lining. In the case previously referred to at 
Vidlitz, the slope of the boshes above the tuyeres was 
75 deg., which at a higher level was reduced to 70 deg., a 
section which would « priori ba considered as extremely 
unsuitable for the use of powdered ore. Nevertheless, 
the furnace worked satisfactorily even on concentrates 
alone, so long as cold blast was used. When, however, 
the stoves were repaired, and the blast was heated to 
450 deg. or 500 deg. Cent, scaffolding began, and con- 
tinued with little alteration until the hearth and tuyeres 
were burnt out, and no improvement was experienced even 
by reducing the proportion of concentrate in the charge 
to 30 per cent. The difficulty was attributed to the in- 
tense local heating of the hearth and boshes by the blast, 
causing the finely-divided ore to stick to the wall of the 
furnace, but it was considered that the fine dust of the 
bog ore was a greater source of trouble than the dense 
magnetite. 

As a preventative of scaffolding with the materials 
under consideration, furnaces with cylindrical stacks or 
a bosh angle of 90 deg. have been suggested, but it 
is — to see that the use of such a section would be 
attended with considerable difficulties. Notably the fur- 
nace must either be of small dimensions, or, if of a large 
capacity, it would be unreasonably wide, and the rapid 
driving necessitated by such a form would be suitable to 
the production of pig iron for forge use, or the produc- 
tion of malleable castings rather than a more siliceous or 
manganiferous metal; and even though magnetic con- 
centrates may be somewhat more easily reducible than 
similar ores in lump form, it is doubtful whether it could 
be advantageously used under the conditions of forced 
driving called for by the cylindrical form of stack. 

Rich and heavy concentrates or small ores have, how- 
ever, been used without difficulty on several occasions ; 
as, for example, at the old works of — where con- 
centrates obtained by washing from the leaner ore of 
Norberg were used to the extent of 30 per cent., and 
at the Bagga furnace of 25 per cent., the latter 
being obtained by magnetic separation with the Grindahl 
separator. Certain ores from Griingesberg, when crushed 
after roasting, also readily fell to pag but no great in- 
convenience has been experienced in them. The author 
is, therefore, disposed to consider that the addition of 
concentrates up to about 50 per cent. of the charge may 
be hain Fae ge out in furnaces with a bosh angle of 
83 deg. to 84 deg. The washing of powdered ore, with a 
view to increasing its reducibility, is of less consequence 
than with the same ore in lumps, except, of course, when 
it contains sulphur, when it becomes necessary. At 
Bagga the concentrates are roasted in a small reverbera- 
tory furnace, Another inconvenience attending the use 
of pap oe ore is the loss caused by dust in the gases, 
and in this respect the cylindrical stack would be most 
disadvantageous on account of the velocity of the upward 
current in the stack, which would necessarily be greater 
than in a furnace of smaller bosh diameter. At Vidlitz, 
when the charge consisted of magnetic concentrates and 
bog ore only, from 8 to 10 per cent. of the powdered ore 
was carried over in the gas conduits. 


II. AGGLOMERATION BEFORE SMELTING IN THE 
BLAst- FURNACE. 


In order to avoid the inconveniences attending the use 
of small ore in the blast-furnace, numerous methods have 
been proposed and tried, more or less successfully, for 
consolidating it into coherent masses or lumps as a pre- 
liminary to smelting. This may, in certain cases, be 
done without the addition of foreign matter, but, as a 
general rule, some binding material isrequired. There is 
a tolerably wide range of choice among the substances 
that can be used for this pur One condition, how- 
ever, is necessary, namely, that nothing shall be used 
that would be injurious either to the product or detri- 
mental to the working of the furnace, which excludes 
such a substance as gypsum, as likely to introduce sul- 

hur into the iron, or magnesium chloride, which, by 

ringing chlorine or hydrochloric acid into the blast- 
furnace gas, would be destructive to the ironwork of the 
stoves and boilers. 

The principal methods that have been practically tried 
are as follow : 

Agglomeration by Heat alone without Binding Material. 
—Powdered ores that are not particularly rich, and con- 
tain easily fusible silicates, such as hornblende or 
pyroxenic minerals, may be made to cohere by heating in 
a reverberatory furnace up to the point necessary to pro- 
duce incipient fusion of these accessory minerals ; but to 
obtain a similar result with rich magnetic concentrates, 
it would necessary first to mix them with such a 
material ; as, for instance, with easily fusible blast-fur- 
nace slag. Such methods are, however, costly, as the 
temperature to which the mixture must be heated is 
higher, and the time required is longer, than is necessary 
in the ordinary method of ore calcining. They have 
been used at the Cornelia mine at Stollberg, and at Vali- 
miki in Finland. The powdered ore is mixed with 
water, and the damp mass is moulded into bricks, which, 
when dried, are sufficiently coherent to be charged into 
kilns and burn to masses of considerable strength and 
ness. The best results are obtained when the ore 
which should be m a very fine powder, is not very rich, 
containing 50, or at most 60, per cent. of iron, the re- 
mainder being fusible silicates. This has also been tried 
experimen at Vidlitz, the mixture being moulded 
into small cylindrical masses, which are burnt with char- 
coal dust in the Schedinska kiln, which is generally used 
in the locality for calcining iron ores. At Stollberg the 
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finely-powdered ore obtained by washing was moulded 
into bricks and subsequently burnt. i 

Consolidation of Small Ore with Lime. — Caustic or 
slaked lime tempered to a stiff paste with water is the 
best binding material for powdered iron ores, especially 
for those containing a notable amount of iron silicates or 
silica. Briquettes made with such materials become 
harder by continued exposure to the air, first by the con- 
version of the lime into carbonate, and subsequently into 
silicate, and the intimate mixture of the reducing and 
fluxing material in the mass tends to facilitate working in 
the blast-furnace. For this latter reason, in the treat- 
ment of differently reduceable silicates, such as heating 
furnace slags, it is sometimes found convenient to grind 
them to powder and mix them with lime and some char- 
coal dust into briquettes, in order to furnish a slag suit- 
able for smelting in the blast-furnace. 

Aaglomeration of Ore with Carbonaceous Material and 
Coking.—It has long been known that pulverulent mate- 
rials, when mixed with tar, pitch, or bituminous coal and 
strongly heated, give, when cooled, hard and compact 
masses. This was applied by Weissmann about ten years 
ago in the production of so-called ore coke, which was 
made by mixing powdered ore with 20 per cent. of coal- 
dust and 5 per cent. of pitch, pressing the mixture into 
blocks, which were coked at a strong heat applied slowly. 
This, however, proved to be too expensive for practical 
use, but the idea has been revived in a simpler form, 
namely, mixing small coal and powdered ore together, 
and coking the mixture in the ordinary way. Experi- 
ments in this direction, made at the suggestion of Mr. 
Carl Ericsson, by Mr. C. C. Dalerus at the Islinge 
coke works with the concentrated magnetite, obtained at 
the Lulea apatite separating works, have given remark- 
ably good results. The powdered ore, averaging about 
1 millimetre in the size of the grains, and containing about 
70 per cent. of iron, when mixed with 30 to 40 per cent. of 
coal, gave a product which was hard and compact, and 
could be quenched with water in the same way as ordi- 
nary coke of good quality. By coking the ore was reduced 
to ferrous oxide with some metallic iron, and showed no 
great tendency to pass into a higher state of oxidation 
even when exposed to the air for a c rsidcrable time. 
With easily reducible ores, however, it is probable that 
there would be a larger production of metallic iron which 
would readily oxidise when quenched with water, or by 
long exposure to the atmosphere, with the result of 
diminishing the strength of the coke. 

The author is, however, favourably impressed with the 
results of the experiments made in Germany upon ore 
coking, «ye 4 to the ap vonage 4 of the method, and has 
considered the subject from the thermo-chemical point 
of view, in order to determine the possible heat require- 
ments of the process. 

The unit of magnetite contains iron 0.7242 and oxygen 
0.2758, and as the unit of oxygen in the conversion of 
iron to magnetite develops 4326 calories, the heat absorp- 
tion in the reduction of a unit of magnetite to metallic 
iron will be 4326.0 x 2758 = 1194 calories; while the 
reduction, if effected with carbon, will consume ;40 x 
2758 = 0.207 of carbon, producing #30 x 2758 = 0.482 of 
carbon monoxide, and developing 2473 x 0.207 = 512 
calories, or a heat deficiency of 1194 — 512 = 682 calories. 
‘he carbon monoxide produ is, however, susceptible 
when burnt of developing 2403 x 0.482 = 1158 calories, 
so that the final result will be 1158 — 682 = 476 calories 
available for heating the flues and walls of the oven per 
unit of magnetite reduced. These, however, are ex- 
treme figures, as they suppose complete reduction of the 
ore, which is not likely, the ay ged prevailing in 
coke ovens not being sufficiently high; but any degree 
of reduction will be attended with some loss of fixed 
carbon, which, however, it may be supposed, will 
compensated by a diminished consumption of fuel in the 
blast-furnace; but, as far as the author knows, no actual 
smelting trials of such ore coke have been made up to the 
present. 

Among the causes likely to produce irregularities in 
working | be mentioned the difficulty of so mixing the 
ere and coal as to insure a product of uniform richness ; 
the probability that such mixtures would contract less 
than coal alone in coking, so that there might be trouble 
in drawing the charge, and the scorifying effect of the 
ore dust upon the heated brickwork of the oven; while 
in the smelting furnace the possibility of such coke com- 
ing down the tuyeres unchanged with a partial combus- 
tion of the contained iron as well as of the carbon has to 
be considered. But, as has been before stated, experi- 
mental evidence upon such points is entirely wanted. 


III. Uss or Powpgsrep ORE IN THE OPEN- 
HEARTH FURNACE. 


Experiments on the substitution of powdered for 4" 4 
ore in the open-hearth furnace were made by Dr. 

Tholander in the basic open-heart) farnace at Hofers in 
September, 1897. The material ased was the concen- 
trated ore from the Lulea magnetic separating works, 
which contains 72 per cent. of iron and 0.1 per cent. 
phosphorus ; the average size of the grains being about 
1 sitinsten. Four successive charges were made, the 
first three with pig iron, scrap, and ore concentrate, 
which was pce in the same manner as those with the 
Kungsgruvfa lump ore currently used; while in the 
fourth, pig iron and ore concentrate alone with some 
limestone were used, the final additions of ferro-manganese 
and ferro-silicon being made in the usual way. The 
final charge consisted of 11.1 tons of pig iron, and 1.22 
tons of ore concentrate, which quantity of metal should, 
according to es experience, have yielded about 
92 per cent. of its weight in ingots, or 10.212 tons as a 
maximum. The actual weight obtained was, however. 
10.874 tons, showing an excess of 0.662 ton, recove 

from the 1.212 tons of ore added, corresponding to a re- 


be| producer, as previously stated. 





duction of 57 out of the 72 units, or a utilisatian of 57 per 
cent. of the iron contained in the ore. The time re- 

uired for working this charge was about one-half more 
than when scrap was used ; but Dr. Tholander considers 
that, with longer experience of the method, this might 
be probably reduced, and also that it would be possible 
to increase the amount of ore used from 11 to 15 per cent. 
of the weight of the pig iron. 

The composition of the ingots was as follows : 


Per Cent. 
Carbon one rm os nee <<, an 
Manganese ... *“ we ae os.) ne 
Phosphorus ... aR wn wed ee 0,027 
Sulphur a oe . .. 0.003 


Another application, due to Mr. H. Brinell, is an im- 
provement on Ellershausen’s process of incorporating the 
ore with the pig metal at the moment of casting. An 
ingot mould is partly filled with fluid metal from a ladle, 
and when it is about to solidify, a quantity of small ore 
is thrown upon the surface, and this is repeated until the 
mould is full. From 12 to 15 per cent. of ore can be 
added without notably diminishing the cohesion of the 
ingots which are to be used instead of pig iron in the 
open-hearth furnace charge. Rich and heavy concentrates 
are admirably suited for this use. 


IV. Direct Repvuction o¥ PULVERULENT OREs. 


As it is possible to obtain concentrated ore containing 
more than 70 per cent. of iron, and practically free from 
earthy waste, it seems to be an unnecessarily circuitous 
proceeding to convert it first into pig iron when soft iron 
or steel is required, such material being especially well 
suited for reduction to sponge iron capable of replacing 
scrap in the open-hearth furnace. For this purpose the 
author has designed the furnace represented on the 
wall diagram. his contains a heating chamber, in 
which the powdered ore supplied from a storage hopper 
is brought up to a high ee by the spent flame, 
and a reducing hearth with a hopper for supplying 
charcoal dust. The heating is done, permy by producer 
or water gas, from an outside supply, and partly by 
the combustion of the carbon monoxide resulting from 
the reduction of the ore by charcoal. The substructure 
contains a system of recuperator pipes, and a capacious 
sheet-iron reservoir is prerer for cooling the reduced 
iron out of contact with the air, the general system of 
heating being as follows: The gas coming from the 
producer by a tube passes through the sheet-iron re- 
servoir, in order to cool down the sponge reduced in the 
preceding charge, and then through the recuperator 
into the reducing chamber by two rectangular nozzles 
close by the springing of the arch. The gas produced in 
the uction chamber passes by a flue opening into a 
vertical passage, where it is burnt by air from a tuyere, 
connected with the blast pipe, and the spent flame 
passing by passages below the heating chamber, and 
finally through the recuperator to the chimney. The 
charge of ore from the weages | chamber is pushed 
ann a passage into the ucing chamber, and 
spread out — the bed, where it may be subjected 
to a further heating if required, by = the pro- 
ducer-gas under the arch by an air supply rought in 
through the tuyere. The reduction can then be effec 
by gas or carbon alone, or by a combination of both 
methods, the charcoal being dropped from the hopper 
and incorporated with the ore by rabbling through the 
working door. After final uction with charcoal, 
the sponge iron appears as a granular aggregate of 
small coherent masses of iron. This is drawn out of 
the chamber and dropped through a passage into the re- 
ceiver, where it is cooled in the gas current from the 
When cold, it is re- 
moved by the door at the bottom. The reduced ma- 
terial, which is only very slowly changed by exposure 
to the atmosphere, consists of a mixture of iron and 
charcoal powder, which can be removed by an air blast 
or a magnetic separator. For use in the open-hearth 
furnace it may be packed into cast or sheet-iron cases, 
or compacted by pressure into masses to take the place 
of scrap in the charge. 





Drop Rupper. —Mr. W. O. A. Lowe, 86, Leadenhall- 
street, E.C., is exhibiting a drop rudder which has 
recently been patented, and which is intended for use near 
the bow of a vessel, so as to reinforce the ordinary rudder 
at the stern, especially in narrow tortuous waters, or 
where there is a need for quick mancuvring, as, for 
instance, to avert collision. It is fitted in a casing in the 
ship, pretty much in the same way as the centre-board of 
ayacht. It consists of a vertical shaft with a fin-shaped 
rudder blade, the point being downwards. The rudder 


. | can be quickly lowered, and when down can be turned 


to an angle of 45 deg. if required. It is suitable also for 
yachts, keeping them better to windward. 

PERSONAL AND TRADE Notes.—Messrs. Rinecker, Abt, 
and Co., of Wiirzburg, announce that, owing to the death 
of their late senior partner, Mr. Franz Rinecker, a disso- 
lution of partnership has been decided on, the German 
business being taken over by Mrs. Wirsing, and the 
English by Mr. Frank B. Passmore, whilst Mr. Roman 
Abt retains the United States section of the business and 
for certain other regions. This readjustment will not 
affect the existing arrangement between the firm and Mr. 


Roman Abt. All orders now in hand will be completed 


at Wiirzburg.—Mr. B, E. Dickinson has resigned the 
important position of works manager to Kynoch Limited, 
Birmingham, which he held for the past ¢ years, and 
— into the manufacturing of engineering and elec- 
trical work on his own account, at the Toledo Engineering 
Works, Aston Brook-street, Birmingham. 





WESTINGHOUSE GAS ENGINE. 

To THE EpIToR oF ENGINEERING. 
_ Stz,—The contents of Mr. Dunlop’s letter in your 
issue of September 8 make it clear that he does not under- 
stand the meaning of the term thermal efficiency of a heat 
engine. The formula, which he quotes, does not give 
the thermal efficiency, but the final efficiency deter- 
mined by the brake which is something toto celo 
different. If Mr. Dunlop will get a friend to ex- 
plain to him the meaning of the term thermal effi- 
ciency and show him how it is ascertained, he will then 
find out that indicated efficiency and thermal efficiency 
represent one and the same thing, and that. this efficiency 
can not be arrived at by determining the brake horse- 
power of the engine. If Mr. Dunlop succeeds in 
getting to understand the difference between the 
meanings of brake and thermal efficiency of heat 
engines, I think I shall be able to convince him that 
the thermal efficiency of a heat engine of the explosive 
type is independent of the size of the cylinder in which 
the explosion takes place. I shall feel obliged if he will 
give the diameter of the explosive cylinder of the 10 horse- 
power and 110 horse-power gas engines referred to in his 
letter of August 25. On re-reading this letter, with the 
enlightenment derived from his letter in your issue of 
September 8, I see that the tabular statements of the results 
of experiments relating to the 10 and 110 horse-power 
engines have been furnished to him, and that the tests 
were not made by himself. * As these tests were not made 
by himself, it is possible that the 30 horse-power, which 
is stated to have ep ge a thermal efficiency of 27.1 
per cent. were not made by himself, but by someone 
on his behalf. Taking the contents of the two letters 
together, it seems to me that what Mr. Dunlop has 
claimed is not a thermal but a brake efficiency of 27.1 per 
cent. Credat Judeus! Will Mr. Dunlop oblige me by 
stating the number of pounds pressure to which the 
— of air and gas is subjected before ignition takes 
place ? 

I gather from the formula to which Mr. Dunlop has 
referred me, that he has adopted 772 foot-pounds as the 
value of the British thermal unit. The external work 
done by 11b. of steam subjected to constant pressure 
when its temperature is raised 1 deg. Fahr., is equal 
to about 85 foot-pounds. Zeuner’s value of ‘ for steam 
is — to about 1.085. With these values the 
specific heat of steam must be equal to about 

5 

85 — 1000 foot-pounds. Is Mr. Dunlop prepared to 
affirm that the external work done by 1 Ib. of steam under 
the conditions named is not equal to about 85 foot-pounds? 
Is Mr. Dunlop prepared to affirm that Zeuner’s values of 
nm in the equation p v—"= const. are not very near 
approximations to the true value of y for steam? Is Mr. 
Dunlop prepared to affirm that the specific heat of water 
is less than the specific heat of steam? If he is not pre- 
pared to make every one of these affirmations, he is bound 
to admit that the true value of the British thermal unit 
is about 1000 foot-pounds. With this value the 27.1 
per cent. efficiency, whether thermal or brake, must be 
reduced to 30.8 per cent. 


September 13. ONLOOKER. 





DAVIS’S STEERING GEAR FOR AUTO- 
Cc ; 
To THE EDITOR. OF ENGINEERING. 
Srr,—I send you a geometes! proof for this ingenious 
mechanical motion, different from the quite sufficient 
proof by Mr. C. A. Matthey, published on page 306 last 


week. 

Let A BC be the steering frame in its middle posi- 
tion, and F G the axial line of the forewheels at the 
same time. Bisect the angle BC G by the line C By, 
and make B, CE aright angle. The semicircle on E By 
will pass through A and OC, and it is the locus of the ver- 
tices of all triangles having their base in the line E Bo, 
and their vertical angles bisected by a line through By». 
Carr’s ‘‘ Synopsis Mathematics, Elementary Geo- 


0 
E B Bi Bo ba 








Azle he 

eee ga eae a 
metry,” Article 932, or Euclid, VI.. 3. and A. At Cc 
make any angle By C B, equal to By C 2, and join A B, 
and Ab;. By the theorem referred to, the angle R, A By 
= b, A By. ‘The lines A band C }, are respectively the 
images of the actual axial lines A b and C b for the posi- 
tion of the steering vertex B,. The image point t, travels 
in the same straight line as B,, and therefore the actual 
point of intersection, }, travels in a straight line parallel 
to the path of B,, and at the same distance from FG, 
which fine ought, therefore, to be the axial line of the 
hind wheels. 





Yours faithfully, 
J. Macrantawn Gray. 
London, August 11, 1899. 
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EIGHT-INCH AUTOMATIC LATHE CHUCK. 
CONSTRUCTED BY MR. CHARLES TAYLOR, ENGINEER, BIRMINGHAM. 
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We illustrate above an 8-in. two-jaw automatic 
chuck which has recently been introduced by Mr. 
Charles Taylor, machine-tool maker, of Bartholomew- 
street, Birmingham. The chuck will fit on to any 
ordinary lathe spindle, and greatly reduces the time 
needed to fix work in position, since it can be 
opened and closed without stopping the lathe. Our 
engravings, which have been prepared from the work- 
ing drawings, show clearly the system of construction. 

The two gripping jaws, as shown in Figs. 1 and 2, 
slide in a rectangular slot and are pressed apart by 
spiral springs. The grip is obtained by means 
of two toggles consisting of two steel pins, each of 
which abuts at the one end on the back of a jaw, and 
at the other on an adjustable steel set screw carried at 
the centre of an arm bolted to a sliding collar. This 
toggle arrangement is most clearly shown in the lower 
portion of Fig. 1. The sliding collar (see Figs. 4 to 6) 
18 operated in the usual way by a forked lever, the 
fuleum for which is found in a casting which can be 
clamped to the lathe bed just in front of the fixed ‘head- 
stock, and which is adjustable so that the same fitting 
can be used for lathes of from 6} in. to 9 in. centres. 
The details of this fork are shown in Figs. 10 to 13, and, 
48 sesn in Fig. 11, a second fork can be coupled up 
— the main one by means of a link, and serves to 
shift the belt. When this device is used one move- 
ment opens the clutch and stops: the machine, an 
ansement which is convenient: when the nature of 
the work necessitates the lathe being at rest before a 
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second piece can be put in position. The body of the 
chuck consists of a casting having formed in it the slot 
in which the jaws slide, and which is bolted to a face- 
of the usual kind, as shown in Figs. 8 and 9. 

he hole through the regular jaws of the machine is 
14 in., but by using false jaws bolted on, as shown in 
Fig. 1, work of much larger dimensions can be readily 


and securely gripped. 








INDUSTRIAL NOTES. 

THE strike of seamen, instigated by what remains 
of the Sailors and Firemen’s Union, turned out to be a 
miserable failure. It was to have been a great strike, 
vessels were to be detained, ports blocked, and the 
shipowners brought to their knees until they con- 
sented to the men’s demands, All this might have 
been if the men had been well organised, had made 
such moderate demands as could have been considered 
justifiable, and if the demands had been made in such 
a way as to lead to the conclusion that the shipowners 
were withholding from Poor Jack his rights. The 
demands were large to begin with, but the real 
disturbing element was the manner in which the 
demand was made, an ultimatum accompanying the 
first demand. The Seamen’s Union denounce the 
employment of foreigners and Lascars on board 
ships, but the way in which this strike has been 
got up will lead to an increase rather than to a 

ecrease of foreign crews. This is to be regretted 


on all grounds, for the English sailor at his best 
is not to be matched in any part of the world. 
The position of the shipowner has been one of quiet 
watchfulness, but apparently without eS to 
the manning of veenla tony to sail. The Shipping 
Federation has been on the alert in case of need ; but 
in the first week of the strike there does not appear to 
have been any need of interference at any port in order 
to make up acrew. The position of affairs shows how 
hasty and ill-advised the action of the union has been. 
There was no preparation, no wide-spread agitation, 
the officials seemed to depend upon the enthusiasm 
which they could evoke at a few meetings hastily 
called at the several ports. 

The position of affairs in the several ports, up to the 
date of wittiana, would seem to indicate very little ex- 
citement even on the part of the men, less so on the 
part of the shipowners and the Shipping Federation. 
At Cardiff, which was the port mainly to the front 
at the outset, the result from the union point of 
view bas been such that the union has asked Lord 
Windsor to offer his services as mediator in the exist- 
ing dispute at the Bristol Channel ports. But what 
is there to negotiate about, unless the shipowners con- 
sent to a conference? The union officials report that 
at South Shields some of the crews of colliers would 
give notice on the return of vessels to port, but b 
that time probably the dispute will have collapsed. 
Authentic reports from the principal ports show that 
very little trouble has existed. 





The report of the Ironfounders for the current month 
shows that there was an increase of three on dona- 
tion benefit, but a decrease of sixteen on dispute 
benefit, those on the other trade funds being the same 
as last month—77. In the returns, 96 places, with a 
total of 13,416 members, report trade as ‘‘ very good,” 
as compared with 101 places, with 14,695 last month. 
In 22 places, with 3299 members, trade is pronounced 
to be ‘‘ good ” as compared with 23 places, with 2880 
members last month. In four places trade is said to 
be moderate, and in three others from declining to 
very dull; last month there was only one such place 
with 20 members. In turning to the places so marked 
the matter does not look serious, for at Lancaster, 
described as declining, only three members were on 
the funds, and only one of these was on full benefit ; 
at Portsmouth, in the same category, only three 
members were on the funds, two of whom were 
on full donation; at York, where trade is said 
to be very slack, there were four on the funds. 
The total number on donation was 277 ; on dispute, 
10; on sick benefit, 454; on superannuation, 839 ; 
on the other funds, 77; total, 1657, showing a net 
increase of six. The cost was a trifle over 7d. per 
member per week. The cash balance has now risen to 
82,088/. 14s. 3d., showing an increase on the month of 
13391. 12s. 7d.; the increase is equal to about 22,000/. 
since this time last. year. The advance in the wages 
movement goes on favourably ; at Stalybridge, after a 
strike of ten weeks’ duration, an advance of 2s. per 
week was conceded. At Chesterfield the men were about 
to solicit an advance, when one of the firms conceded 
2s. per week and the other firms followed. At Trow- 
bridge an advance —— to 2s. 3d. per week has been 
conceded ; at Chapeltown 3d. per week has been given, 
and at Burton ls. per week with a further ls. in 
October promised. Only in one instance is a notice 
given of a firm being closed to thé members, at 
Kidsgrove near Hanley. Altogether the report is 
very favourable as regards employment, and as 
regards improved conditions of labour. 





The position of the Amalgamated Society of Car- 
penters and Joiners remains about the same as regards 
employment. Only 515 members, all told, out of 60,367 
were on donation benefit, and of those about 100 were 
in the foreign and colonial branches, in the United 
States, Canada, Australia, &<., so that only about 415 
were on out-of-work benefit in the United. Kingdom. 
There was a total of 1111 on sick benefit, and of 801 on 
superannuation benefit throughout the whole of the 
society. At seven places members are requested to 
keep away, pending the settlement of disputes. At 
fifteen other places the members are requested to 
call upon the branch secretary before accepting work, 
but this may be only as a precaution. The strikes at 
Kilmarnock and Huddersfield have ended; at. the 
former place wages have been advanced 4d. per hour, 
and at the latter place ?d. per hour, with some re- 
vision of working rules, one being as to conditions of 
work at places distant from their homes. At Hull 
and Halifax matters are unsettled, all points being 
conceded except the demand that the men who went 
in shall be dismissed. It is an evil of trade unionism 
that such should stand in the way. At Newport 
the members of the building trades generally are 
out. At Londonderry the men turned out because 
on giving the advance last month employers selected 
men to have it, while to others it was refused. In 
some half-a-dozen other places things are unsettled, 





but no cerious dispute exists now, except at Hull and 
Halifax. The terms and conditions of the constitu- 
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tion of the National Board of Conciliation for the 
Building Trades of Great Britain and Ireland are given 
in the report. The proposed board is to represent all 
classes of artisans and labourers. The rules appear 
to be based on those of the North of England Board of 
Conciliation and Arbitration in the iron and steel 
trades. The rules seem to be such as to afford a solu- 
tion of any question in a between the parties or 
any of them, and may be the means of averting strikes 
and lock-outs in the building trade in all parts of the 
United Kingdom. 





The report of the Cotton Spinners for September 
states that the total membership of all sections was 
14,366, or 45 fewer than in the previous month, and 
792 fewer than a year ago. The total number of full 
members on the unemployed funds was 215 per week 
on the average; there were also 56 full-timers and 
three half-timers on thefunds. The number of dispute 
cases dealt with was 23, most of which were settled, 
some few being held over because of absence of respon- 
sible authority or other reasonable causes. Eight 
cases were dealt with under the Compensation Act, 
all of which appear to have been settled in a satisfac- 
tory manner. There were also 42 minor cases of acci- 
dent reported, all of which either have been or will be 
dealt with in a similar way. Altogether, the textile 
trades of Lancashire are mutually arranging their dif- 
ferences by conciliatory means. 

A serious strike took place last week in the jute 
and flax trade, whereby some 14,000 workers were 
thrown idle before the union officials could well inter- 
vene. The dispute originated with the mill hands, 
but soon extended to other sections of workers. The 
employers expressed a determination not to give the 
increase of wages demanded, and some declared in 
favour ofa general lock-out. Several employers posted 
notices to the effect that on or after the 15th inst. 
their works may be stopped without the usual week’s 
notice, and that the workers, after the above date, 
may also leave their employment without notice. The 
result of such a policy is to leave the masters a free 
hand, to lock out or otherwise, as circumstances may 
require. The action of the workers is not approved of 
by the union officials, the latter declaring that those 
who left work caused much suffering, and rendered 
negotiations for concessions remote, if not impos- 
sible. The officials also urged the strikers to resume 
work, but the advice was not favourably received by 
the workpeople. It is regrettable that members of 
unions should thus hastily cause a stoppage of work. 





The Danish unions have 80,000 members, the popu- 
lation being 2,500,000 ; all the unions are federated, 
and the men contend that labour is better organised 
in Denmark than anywhere else. The fact of no non- 
union man presenting himself for employment during 
the recent struggle seems to confirm the opinion. The 
Danish unions mainly supported those locked out, but 
15,0001. reached them from England and elsewhere. 
Here is a new departure in labour conflicts: the 
children—12,000 of them—were taken in charge by 
the farmers and others, so that these were fed and 
well cared for. There are twelve Labour members in 
the Danish Parliament, and twelve papers are pub- 
lished in the interests of labour. The unions have, as 
« rule, sufficient funds in hand to keep 5000 men 
during a strike. Women are members of the union of 
the trade at which they work, and in some cases their 
wages are the same as the men’s. The most com- 
mendable thing, perhaps, where so much is commend- 
able, was that during the fifteen weeks of the lock-out 
not a single disturbance took place. The struggle has 
left no sting behind it. The employers have given 
way gracefully, the terms agreed upon being endorsed 
by all concerned. 





The position of the engineering trades throughout 
Lancashire has varied but little, generally it remains 
about the same as recently reported. There are still 
complaints in some departments that new work does 
not come forward very freely, that there is a slacken- 
ing off among textile machinists, and locomotive and 
stationary engine builders, and even, here and there, 
amongst machine-tool makers. But generally it is 
admitted, even where establishments are not securing 
new orders of sufficient weight to replace those 
running out, they are fully engaged for the present. 


The ition of the iron and steel trades in the 
Wolverhampton district is one of great buoyancy, 
there being a large demand at the present high prices, 
with the result that there is a tendency to higher 
rates. There has been a large demand for ordinary 
marked bars at full rates, and for best iron for dock- 
yard and shipbuilding purposes, and also for chain 
and cable work. Some good contracts have been 
booked for marked bars for early delivery at a trifle 
under the maximum rates. Galvanisers have been 
buying heavily in black sheets for export purposes. 
Steelmakers are very busy all round; they have 
heavy arrears on their books. Altogether the position 
is good, and the outlook most favourable. The great 





demand for material indicates great activity in the 
iron and steel-using industries. In this district engi- 


neers, ironfounders, boilermakers, smiths, tank- 
makers, bridge and girder constructors, gasometer 
erectors, and the ‘men in the railway sheds are all 


busy, very few being unemployed in any branch. 

In the Birmingham district the demand for finished 
iron is fully up to the average. Pressing inquiries 
are made for marked bars for engineering and Admi- 
ralty specialities. Shipping orders are said to be small, 
and iatlente from South Africa have been affected by 
the position of affairs in the Transvaal. The local iron 
and steel-using trades are busy, including engineers, 
ironfounders, boilermakers, smiths, electrical an 
hydraulic engineers, and the brass trades. The same 
is mostly true as regards other industries, not only in 
iron and steel, but all other metals. The situation is 
most favourable generally, and the outlook is good. 
There are no serious labour disputes on hand, nor does 
there appear to be any looming in the near future. 





The plasterers’ dispute in Manchester was only 
finally settled last week ; it had existed since March 
last. At the previous conference the employers offered 
the advance claimed in two instalments ; one immedi- 
ately, the other at the end of six months. This was at 
that time refused, but the operatives decided to accept 
it provisionally, the final settlement to be decided at 
afurther conference. This took place last week, when 
the terms were agreed to and the dispute ended. 





Last week some 400 dockers engaged in the deal 
trade at the port of Bristol suddenly came out on 
strike without notice, demanding a re-arrangement of 
wages, and three hours less work on Saturdays, and 
half-an-hour less on other days in the week. The 
Dockers’ Union secretary disapproved of the action 
taken, and urged the members not to countenance the 
strike. The employers offered to concede the question 
of wages and the short day on Saturdays, but refused 
the half-hour per day on the other five days. The 
men refused that offer and continued out on strike. 





A novel strike is reported—that of the blind brush- 
makers employed by a charitable institution in London 
—for better wages. The workers complain bitterly 
of the low rates paid: starvation rates they are said 
to be. The workers assert that better conditions 
were promised by the officials some time ago, but 
these promises were never redeemed. Several of the 
London unions, and some of the friendly societies, 
have taken up the cause of these blind workers, and 
and have arranged for a demonstration in Trafalgar- 
square on their behalf on the 17th inst. 


A strike of hop-pickers in Kent took place last 
week, the claim being for 1/. per week instead of 18s. 
But the demand is made on the number of bushels 
picked, the contention being for the reduction of two 
bushels, from eight to six, by reason of the small hops 
this season. In one district the concession was made, 
but some seven hundred hop-pickers were still out at 
the close of the week. The workers have very little 
chance, being without means, unless the farmers 
soe a lenient view of their case, as was done at Far- 
eigh. 





The boys’ strike at Manchester ended last week ; 
they resumed work on the old terms, on the under- 
standing, however, that the General Railway Workers’ 
Union will endeavour to secure from the railway com- 
— the concessions demanded. The boys held a 

emonstration, made speeches, and passed resolutions 
with all the assurance of grown men. 


The North London Railway Company have esta- 
blished a pension scheme for the employés, based upon 
a small contribution from the men. Messrs. J. and J. 
Colman, Limited, of Norwich, have also formulated 
a scheme for their workpeople. The proposal is to 
give a pension of 8s. per week at the age of 65 to all 
the employés. They are to contribute 2d. per week, 
the company to allow 3 per cent. on all such contri- 
butions ; but this is to increase the amount of the 
pension, the 8s. being given by the company. In case 
of death or leaving the service of the company, the 
money contributed is to be returned to the contri- 
butor, This is the most liberal scheme yet adopted 
by any firm in this country. 





Over 5000 skilled labourers in the Royal Dockyards 
had their pay increased on Saturday last. The aver- 
age amount of the various grades worked out at 21s. 
per week ; the increase will bring up the average to 
24s. per week, and will cost some 35,000/. per annum. 
But the minimum rate will still be under 24s. per week. 

A movement has been set on foot for another Bank 
Holiday. It is proposed that it shall be some time in 
October, so as to make a break between the first 
Monday in August and the Christmas holidays. Sir 
John Lubbock appears to fall in with the idea, but 








some assert that there are great difficulties in the way. 


d | voyages on which such vessels can be ort, em- 
1 


There will doubtless be much difference of opinion 
as to the proposal, and probably strong opposition to 
it. 





THE BRITISH ASSOCIATION ; MECHANICAL 
SCIENCE. SECTION. 
ADDRESS OF THE PRESIDENT,* 
Sir Witu1am Wuirt, K.C.B., Se.D., LL.D., F.R.S. 


In this address it is proposed to review briefly the 
characteristic features of the progress made in steam 
navigation ; to glance at the principal causes of advance 
in the speeds of steamships and in the lengths of the 


ployed ; and to indicate how the experience and ac 
ment of the last 60 years 
further advance. 

There is reason to hope that this choice of subject is not 
inappropriate. From the inning of steam naviga- 
tion the British Association in its corporate capacity, by 
the appointment of special committees, and by the action 
of individual members, has greatly assisted the scientific 
treatment of steamship design. Valuable contributions 
bearing on the resistance offered by water to the motion 
of ships, the conduct and analysis of the results of steam- 
ship trials, the efficiency of propellers and cognate sub. 
jects, have been published in the reports of the Associa- 


eve- 
upon the prospects of 


tion. oe | of these have ees | influenced practice, 
and most of them may be claimed as the work of this 
section. 


On this occasion no attempt will be made either to sum- 
marise or appraise the work that has been done. It must 
suffice to mention the names of three men to whom naval 
architects are ana indebted, and whose labours are 
ended—Scott Russell, Rankine, and William Froude. 
Each of thei did good work, but to Froude we owe the 
device and application of the method of model experi. 
ment with ships and propellers, by means of which the 
design of vessels of novel types and unprecedented — 
“rs now be undertaken with greater confidence than here 
tofore. 

As speeds increase, each succeeding step in the ascend- 
ing scale becomes more difficult, and the rate of increase 
in the power to be developed rapidly augments. Looking 
back on what has been achieved, it is impossible to overrate 
the courage and skill displayed by the pioneers of steam 
navigation, who had at first to face the unknown, and 
always to depend almost entirely on experience gained 
with actual ships when they undertook the production of 
swifter vessels. Their successors of the present day have 
equal need to make a thorough study of the performances 
of steamships, both in smooth water and at sea. In many 
ways they have to face greater difficulties than their pre- 
decessors, as ships increase in size and speed. On the 
other hand, they have the accumulated experience of 
sixty years to draw upon, the benefit of improved 
a s of trials of steamships, the advantage of scien- 
tific procedure in the record and analysis of such trials, 
and the assistance of model experiments. 

Steamship design to be successful must always be based 
on experiment and experience, as well as on scientific 

rinciples and processes. It involves problems of end- 
ess varieties and great complexity. The services to be 
performed by steamships differ in character, and demand 
the production of many distinet types of ships and pro- 
pelling apparatus. In all these types, however, there is 
one common requirement—the attainment of a specified 
speed. And in all types there has been necessarily acon- 
tinuous demand for higher speed. : 

Stated broadly, the task set before the naval architect 
in the design of any steamship is to fulfil certain condi- 
tions of speed in a ship which shall not merely carry fuel 
sufficient to traverse a specified distance at that speed, 
but which shall carry a specified load on a limited draught 
of water. Speed, load, power, and fuel supply are all 
related ; and the two last have to be determined in each 
case. In some instances other limiting conditions are 
imposed, affecting length, breadth, or depth. In all 
cases there are three separate efficiencies to be considered : 
those of the ship, as influenced by her form ; of the pro- 
pelling apparatus, including the generation of steam in 
the boilers and its utilisation in the engines; and of the 
propellers. Besides these considerations the designer has 
to take account of the materials and structural arrange- 
ments which will best secure the association of lightness 
with strength in the hull of the vessel. He must select 
those types of engines and boilers best adapted for the 
service proposed. Here the choice must be influenced by 
the length of the voyage, as well as the exposure 1t may 
involve to storm and stress. Obviously the conditions to 
be fulfilled in an ocean-going passenger steamer of the 
highest speed, and in a cross-Channel steamer designed 
to make short runs at high speed in comparatively 
sheltered waters, must be radically different. And so 
must be the conditionsin a swift sea-going cruiser of large 
size and great coal endurance, from those best adapted 
for a torpedo-boat or destroyer. There is, in fact, no 
general rule applicable to all classes of steamships ; eac 
must be considered and dealt with independently, in the 

and improvements. for 
the commercial considera- 


light of the latest experience 
merchant ships there is always thé i 
tion: Will it pay? For warships there is the corre- 
spondingly inqui Will the cost be justified by the 
fighting power and efficiency of the proposed ship ? 


CHARACTERISTICS OF ProcrEss IN STkAM NAVIGATION. 
Looking at the results so far attained, it may be said 
that progress in steam navigation has been marked by 
the following characteristics : 2 f 4 
1. Growth in dimensions and weights of ships, - 
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large increase in engine-power as speeds have been 
raised. 

2. Improvements in marine engineering or po gpd 
increase of steam pressure. momy of fuel and reduc- 
tion in the weight of propelling apparatus in proportion 
to the power developed. 7 PETG 

3. Improvements in the materials used in shipbuilding; 
better structural arrangements, relatively lighter hulls, 
and larger carrying power. : pha ; 

4, Improvements in form, leading to diminished resist- 
ance and economy of power expended in propulsion. 

These general statements represent well-known facts 
—so familiar, indeed, that their full significance is often 
overlooked. It would be easy to multiply illustrations, 
but only a few representative cases will be taken. 


TRANSATLANTIC PASSENGER STEAMERS. 


The Transatlantic service naturally comes first. It is 
a simple case, in that the distance to be covered has 
remained practically the same, and that for most of the 
swift passenger steamers cargo-carrying capacity is not a 
very important factor in the — : : 

In 1840 the Cunard steamship Britannia, built of wood, 
propelled by paddle-wheels, maintained a sea speed of 
about 84 knots. Her steam pressure was 12 lb. per square 
inch. She was 207 ft. long, about 2000 tons in displace- 
ment, her engines developed about 750 horse-power, and 
her coal consumption was about 40 tons per day—nearly 
5 lb. of coal per indicated horse-power per hour. She 
had a full spread of sail. : 

In 1871 the White Star steamship Oceanic (first of that 
name) occupied a leading position. She was iron-built, 
propelled by a screw, and maintained a sea speed of about 
144 knots. The steam pressure was 65 lb. per square 
inch, and the engines were on the compound principle. 
She was 420 ft. long, about 7200 tons displacement, her 
engines developed 3000 horse-power, and she burnt about 
65 tons of coal per day, or about 2 lb. per indicated 
horse-power per hour. She carried a considerable spread 
of sail. 

In 1889 the White Star steamer Teutonic appeared, 
propelled by twin screws, and practically with no sail 

wer. She is steel-built, and maintains a sea speed of 
20 knots. The steam pressure is 180 lb. per square inch, 
and the engines are on the triple-expansion — 
She is about 565 ft. long, 16,000 tons displacement, 
17,000 indicated horse-power, with a coal consumption of 
about 300 tons a day, or from 1.6 lb. to 1.7 lb. per indi- 
cated horse-power per hour. 

In 1894 the Cunard steamship Campania began her ser- 
vice with triple-expansion engines, twin screws, and no 
sail power. She is about 600 ft. long, 20,000 tons dis- 
placement, develops about 28,000 horse-power at full 
speed of 22 knots, and burns about 500 tons of coal per 


day. 

The new Oceanic, of the White Star Line, is just 
beginning her work. She is of still larger dimensions, 
being 685 ft. in length and over 25,000 tons displacement. 
From the authorative statements it appears that she is 
not intended to exceed 22 knots in speed, and that the 
increase in size is to be largely utilised in additional carry- 
= : 

he latest German steamers for the Transatlantic ser- 
vice are also notable. A 8 of 224 knots has been 
maintained by the Kaiser Wilhelm der Grosse, which 
is 25 ft. longer than the Campania. Two still larger 
steamers are now building. The Deutschland is 660 ft. 
long and 23,000 tons displacement ; her engines are to be 
33,000 horse-power, and it is estimated she will average 
23 knots. The other vessel is said to be 700 ft. long, 
and her engines are to develop 36,000 horse-power, 
giving an estimated — of 234 knots. All these 
vessels have steel hulls and twin screws. It will 
be noted that to gain about 3 knots an hour nearly 50 per 
cent. will have been added to the displacement of the 
Teutonic, the engine power and coal consumption will be 
doubled, and the cost increased a. 

Sixty years of continuous effort and strenuous com- 
petition on this great ‘‘ocean ferry” may be summarised 
in the following statement: Speed has been increased 
from 8} to 224 knots; the time on the voyage has been 
reduced to about 38 per cent. of what it was in 1840. 
Ships have been more than trebled in length, about 
doubled in breadth, and increased tenfold in displacement. 
The engine power has been made forty times as great. 
The ratio of horse-power to the weight driven has been 
increased fourfold. The rate of coal consumption 
(measured per horse-power per hour) is now only about 
one-third what it was in 1840. To drive 2000 tons weight 
across the Atlantic at a speed of 84 knots about 550 tons 
of coal were then burnt ; now to drive 20,000 tons across at 
22 knots about 3000 tons of coal are burnt. With the 
low pressure of steam and heavy slow-moving paddle 
engines of 1840, each ton weight of machinery, boilers, 
&c., produced only about 2 horse-power. With modern 
twin-screw engines and high steam pressure each ton 
weight of propelling apparatus produced from 6 to 7 
horse-power. Had the old rate of coal consumption con- 
tinued, instead of 3000 tons of coal, 9000 tons would have 

n required for a voyage at 22 knots. Had the engines 
n Froportionatety as heavy as those in use sixty years 
4go, they would have weighed about 14,000 tons. In other 
words, machinery, boilers, and coals alone would have 
exceeded in weight the total displacement of the Cam- 
pania as she floats to-day. There could not be a more 
striking illustration than this of the close relation between 
improvements in marine engineering and the develop- 
ment of steam navigation at high speeds. 
ually true is it that this development could not have 
en accomplished but for the use of improved materials 
and structural ments, Wood, as the principal 
material for the hulls of high-powered swift steame 
impo-ed limits upon the dimensions, proportions, an 











powers which would have been a bar to progress. The 
use of first iron and lately of steel removed those limits. 
The percentage of the total displacement devoted to 
hull in a modern Atlantic liner of the largest size is not 
much greater than was the corresponding percentage in 
the wood-built Britannia of 1840, of one-third the length 
and one-tenth the total weight. 

Nor must it be overlooked that with increase in dimen- 
sions have come considerable improvement in form, 
favouring economy in propulsion. This is distinct from 
the economy resulting from increase in size, which Brunel 
appreciated a y half a century ago, when he de- 
signed the Great Britain and the Great Eastern. The 
importance of a due relation between the lengths of the 
‘entrance and run” of steamships and their intended 
maximum speeds, and the advantages of greater length 
and fineness of form as speeds are increased, were 
strongly insisted upon by Scott Russell and Froude. 
Naval architects, as a matter of course, now act upon 
this principle, so far as other conditions permit ; for it 
must never be forgotten that economy of propulsion is 
only one of many desiderata which must be kept in view 
in steamship design. Structural weight and strength, 
seaworthiness and stability, all claim attention, and ma 
necessitate modifications in dimensions and form whic 
do not favour the maximum economy of propulsion. 


Swirt PassENGER STEAMERS FOR LONG VOYAGES. 


Changes similar to those described for the Trans- 
Atlantic service have been in progress on all.the great 
lines of ocean traffic. In many instances increase in size 
has been due not only to increase in speed, but to enlarged 
carrying power, and. the extension of the lengths of 
voyages. No. distance is now found too great for 
the successful working of steamships, and the sailing 
fleet is rapidly diminishing in importance. So far as 
long-distance steaming is concerned, the most potent 
factor has undoubtedly been the marvellous economy of 
fuel that has resulted from higher steam pressures and 

ater expansion. In all cases, however, advances have 

n made possible, not merely by economy of fuel, but 
by improvements in form, structure, and propelling appa- 
ratus, and by increased dimensions. 

Did time permit, this might be illustrated by many 
interesting facts drawn from the records of the great 
steamship companies which perform the services to the 
Far East, Australia, South America, and the Pacifie. As 
this is not possible, I must be content with the statement 
of a few facts regarding the development of the fleet of 
the Peninsular and Oriental oeeny. 

e paddle steamer William Fawcett, of 1829, was 
about 75 ft. es, tons displacement, of 60 nominal 
horse-power (probably about 120 indicated horse-power), 
and in favourable weather steamed at a speed of 8 knots. 
Her hull was of wood, and like all the steamers of that 
date, she had considerable sail-power. 

In 1853 the Himalaya, iron-built screw steamer of this 
line, was described as ‘‘of larger dimensions than any 
then afloat, and of tsa an speed.” She was about 
340 ft. long, over 4000 tons load displacement, 2000 indi- 
cated horse-power on trial, with an average sea speed of 
about 12 knots. The steam pressure was 14 lb. per square 
inch, and the daily coal consumption about 70 tons. This 
vessel was transferred to the Royal Navy, and did good 
service as a troopship for forty years. 

In 1893 another Himalaya was added to the company’s 
fleet. She was steel-built, nearly 470 ft. long, and 12,000 
tons load displacement, with over 8000 indicated horse- 
power, and a capability to sustain 17 to 18 knots at sea, 
ona daily consumption of about 140 tons of coal. The 
steam pressure is 160 lb. per square inch, and the engines 
are of the triple-expansion type. 

Comparing the two Himalayas, it will be seen that in 
forty years the length has been increased about 40 per 
cent., displacement trebled, horse-power quadrupled, and 
speed increased about 50 per cent. The proportion of 
horge-power to displacement has only been increased as 3 
to 4, enlarged dimensions having secured relative eco- 
nomy in propulsion. The rate of coal consumption has 
been probably reduced to about one-third of that in the 
earlier ship. 

The latest steamers of the line are of still larger dimen- 

sions, being 500 ft. long and of proportionately greater 
displacement. It is stated that the Himalaya of 1853 cost 
132,000/. complete for sea ; the ag pope one 4 on 
her suecessors is not published, but it is probably twice 
as great. 
On the service to the Cape similar developments have 
taken place. Forty years ago, vessels less than 200 ft. 
long and about 7 knots performed the service, whereas 
the latest additions to the fleets exceed 500 ft, in length, 
and can, if required, be driven at 17 to 18 knots, ranking 
in size and power next to the great Transatlantic liners. 

Commercial considerations necessarily regulate what is 
undertaken in the construction of merchant steamers, in- 
cluding the swift vessels employed in the conveyance of 
passengers and mails. The investment of 600,000/. to 
700,000/. in a single vessel like a great Transatlantic liner 
is obviously a serious matter for private owners; and 
even the investment of half that amount in a steamer of 
less dimensions and s is not to be lightly undér- 
taken. It is a significant fact that whereas fifteen 
years ago nearly all the largest and swiftest ocean 
steamers were British-built and owned, at the present 
time there is serious competition in this class by German, 
American, and French companies. Itis alleged that this 
change has resulted from the relatively large subsidies 
paid by es Governments to the owners of swift 
steamers ; and that British owners, being handicapped in 
this way, cannot continue the competition in size and 
speed on equal terms unless similarly assisted. This is 
not the place to enter into any discussion of such matters. 
But they obviously involve greater considerations than 





the profit of shipowners, and have a bearing on the naval 
defence of the Empire. In 1887 the Government recog- 
nised this fact, and made arrangements for the subven- 
tion and armament of a number of the best mercantile 
steamships for use as auxiliary cruisers. Since then other 
nations have adopted the policy, and given such encou- 
ragement to their shipowners that the numbers of swift 
steamers suitable for employment as cruisers have been 
largely increased. ‘Not long since, the First Lord of the 
Admiralty announced to Parliament that the whole sub- 
ject was again under consideration. 


CARGO AND PASSENGER STEAMERS. 


Cargo steamers no less than passenger steamers have 
been affected by the improvements mentioned. Remark- 
able developments have occurred recently, not merely in 
the purely cargo-carrier, but in the construction of vessels 
of large size and good speed, carrying very great weights of 
cargo and considerable numbers of passengers. The much- 
decried ‘‘ocean tramp” of the present day exceeds in 
speed the passenger and mail steamers of 50 years ago. 
Within ten years vessels in which cargo-carrying is the 
chief element of commercial success have been increased 
in length from 300 ft. or 400 ft. to 500 ft. or 600 ft. ; in 
gross register tonnage from 5000 to over 13,000 tons ; and 
in speed from 10 or 12 knots to 15 or 16 knots. Vessels 
are now building for the Atlantic service which can carry 
12,000 to 13,000 tons deadweight, in addition to pas- 
sengers, while possessing a sea speed as high as that of 
the swiftest mail steamers afloat in 1880. Other vessels 
of large carrying power and good speed are running on 
much longer voyages, such as to the Cape and Australia. 
In order to work these ships successfully, very complete 
organisation is necessary for the collection, embarcation, 
and discharge of cargo. The enterprise and skill of ship- 
owners have proved equal to this new See, as they 
have in all other developments of steamships. 

How much further p s will be made in the sizes 
and speeds of these mixed cargo and passenger steamers 
cannot be foreseen. The limits will be fixed by commer- 
cial considerations, and not by the capability of the ship- 
builder. 

In passing, it may be noted that while the lengths and 
breadths of steamships have been greatly increased, there 
has been but a moderate increase in draught. Draught 
of water is, of course, practically determined by the depths 
available in the ports and docks frequented, or in the Suez 
Canal for vessels trading to the East. From the naval 
architect’s point of view, increase in draughts is most de- 
sirable as favouring increase of carrying power and 
economy of propulsion, This fact has been strongly 
represented by s — and ship-designers, and not 
without result. The responsible authorities of many of 
the principal ports and of the Suez Canal have taken 
action towards giving greater depth. 

Other changes have become necessary on the part of 
dock and port authorities, in consequence of the pr 33 
made in shipbuilding. Docks and dock entrances have 
had to be increased ‘in size, more powerful _—“ ap- 
pliances provided, and large expenditure incurred. There 
1s no escape from these changes if the trade of a port is 
to be maintained. The chief lesson to be learnt from 
past experience is, that when works of this character are 
planned it is wise to provide a large margin beyond the 
requirements of existing ships. 


Cross-CHANNEL STEAMERS, 


The conditions to be fulfilled in vessels designed to 
steam at high speed for limited periods obviously differ 
essentially from those holding in ocean-going 
steamers. None the less interest attaches, however, to 
cross-Channel steamers, and in no class has more notable 
progress been made. It is much to be desired that at 
this meeting some competent authority should have pre- 
sented to the Association an epitome of the history of the 
steam-packet service between Dover and the Continent. 
I cannot attempt it. So farasI am informed, the first 
steamer was placed on this route in 1821, was of 90 tons 
burden, 30 horse-power nominal, and maintained a speed 
of 7 to 8 knots. She was built by Denny, of Dumbarton, 
engined by Robert Napier, and named the Rob Roy. It 
isinteresting to note that the lineal successors of the builder 
of this pioneer vessel have produced some of the most 
recent and swiftest additions to the cross-Channel ser- 


vice. 

In 1861-2 a notable advance was made by the buildin 
of vessels which were then remarkable for structure an 
speed, although small and slow when compared with 
vessels now running. Their designers realised that 
lightness of hull was of supreme importance, and with 
great trouble and expense obtained steel of suitable 
quality. The machinery was of special design, and rela- 
tively light for the power developed. A small weight of 
coal and cargo had to be carried, and the draught of 
water was kept to about 7 ft. Under these existing con- 
ditions it was a veritable triumph to attain speeds of 15 to 
16 knots in vessels only 190 ft. long, less than 25 ft. broad 
and under 350 tons displacement. To raise the trial 
8 to 21 or 22 knots in later vessels, whose design in- 
cludes the improvements of a quarter of a century, it has 
been found necessary to adopt lengths exceeding 320 ft. 
and breadths of about 35 ft., with engines developing 
4500 to 6000 indicated horse-power, and with very great 
increase in coal consumption and cost. 

Another interesting contrast is to be found in the com- 

rison of the steamers running between Holyhead and 

—< in 1860 and at the present time. The Leinster 
of 1860 was 343 ft. long, 35 ft. broad, and rather less than 
13 ft. draught. Her trial displacement was under 2000 
tons, and with 4750 horse-power she made 17? knots. She 

a steam pressure of 251b. per square inch, and was 
propelled by paddle-wheels driven by slow-moving engines 
of long stroke. Her successor of 1896 is about 30 ft, 
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greater length, 64 ft. greater breadth, and about 10 per 
cent. greater displacement. The steam pressure is 170 Ib. 

rsquare inch. Forced draught is used in the stoke- 
ak. Twin screws are adopted, driven by quick-running 
vertical engines of the triple-expansion type. Very great 
economy of coal consumption is thus secured as compared 
with the earlier vessel, and much lighter propelling appa- 
ratus in proportion to the power, which is from to 
9000 horse-power at the full speed of 23 knots. The hull 
is built of steel, and is proportionately lighter. 

This is a typical case, and illustrates the effect of 
improvements in shipbuilding and engineering in thirty- 
five years. The later ship probably requires to carry no 
greater load of coal than, if so great, as her predecessor, 
although her engine power is nearly double. The weight 
devoted to propelling machinery and boilers is probably 
not so great. Thanks to the use of steel instead of iron, 
and to improved structural arrangements, the weight of 
hull is uced in comparison with dimensions, and a 
longer ship is produced better adapted to the higher 
8 Messrs. Laird, of Birkenhead, who built three of 
the Leinster class forty years ago, and have built all the 
new vessels, are to be congratulated on their complete 
success. 

Between such vessels designed for short runs at high 
speed and requiring therefore to carry little coal, while the 
load carried exclusive of coal is trifling, and an ocean-going 
steamer of the same average speed designed to make 
passages of 3000 miles, there can obviously be little in 
common. But equal technical skill is required to secure 
the efficient performance of both services. In the cross- 
Channel vessel, running from port to port, and under 
constant observation, conditions of working in engine and 
boiler rooms as well as relative lightness in scantlings of 
hull can be accepted, which would be impossible of appli- 
cation in the sea-going ship. These circumstances in 
association with the small load carried explain the 
apparent gain in speed of the smaller vessel in relation to 
her dimensions 

INCREASE IN S1zE AND SPEED OF WARSHIPS. 

Turning from sea-going ships of the mercantile marine 
to warships, one finds equally notable facts in regard to 
increase in speed, associated with enlargement in dimen- 
sions and advance in propelling apparatus, materials of 
construction, structural arrangements and form. 

Up to 1860 a measured mile speed of 12 to 13 knots was 
considered sufficient for battleships and the largest classes 
of cruisers. All these vessels possessed good sail-power 
and used it freely as an auxiiary to steam, or as an 
alternative when cruising or making passages. 

When armoured battleships were built (1859) the speeds 
on measured-mile trials were raised to 14 or 144 knots, 
and so remained for about 20 years. Since 1880 the speeds 
of battleships have been gradually increased, and in the 
latest types the measured-mile speed required is 19 knots. 

Up to 1870, the corresponding speeds in cruisers ranged 
from 15 to 16 knots. Ten years later the maximum speeds 


F) 





developed would necessarily be much below that obtained 
| for short periods, and with everything at its best. This 


is frankly r ised by all who are conversant with 
warship Lecign, and fully allowed for in estimates of sea 
speeds. On the other hand, it is possible to point to 
sea trials made with recent types where relatively _ 
speeds have been maintained for long periods. For 
example, the battleship Royal Sovereign has maintained 
an average speed of 15 knots from Plymouth to Gibraltar, 
and the Renown has maintained an equal speed from 
Bermuda to Spithead. As instances of poet steaming by 
cruisers reference made be made to 60-hour trials wit 

the Terrible when she averaged over 20 knots, and to the 
run home from Gibraltar to the Nore by the Diadem 
when she exceeded 19 knots. Vessels of the Pelorus 
class of only 2100 tons displacement have made long runs 
at sea, eohegien over 17 knots. Results such as these 

su 


represent a tantial advance in speed of Her Majesty’s 
ships in recent years. 
imilar p! has been made in foreign warships 


built abroad as well as in this country. It is not proposed 
to give any facts for these vessels, or to compare them 
with results obtained by similar classes of ships in the 
Royal Navy. Apart from full knowledge of the con- 
ditions under which speed trials are made, a mere state- 
ment of speeds attained is of no service. One requires to 
informed accurately respecting the duration of the 
trial, the manner in which engines and boilers are worked, 
the extent to which boilers are ‘‘ forced,” or the propor- 
tion of heating surface to power indicated, the care taken 
to eliminate the influence of tide or current, the mode in 
which the observations of speed are made, and other 
details, before any fair or exact comparison is possible 
between ships. For present purposes, therefore, it is 
preferable to confine the illustrations of increase in speed 
in warships to results obtained under Admiralty condi- 
tions and which are fairly comparable. 
A great increase in size has accompanied this increase 
in speed, but it has resulted from other changes in modern 


types, as well as from the rise in speed. Modern battle- 
ships are of 13,000 to 15,000 tons, and modern cruisers of 
10,000 to 14,000 tons, not merely because they are faster 


than their predecessors, but because they have greater 
powers of offence and defence, and possess greater coal 
endurance. Only a detailed analysis, which cannot now 
be attempted, could show what is the actual influence of 
these several changes oe size and cost, and how greatly 
the improvements made in marine engineering and ship- 
building have tended to keep down the growth in 
dimensions consequent on increase in load carried, speed 
obtained, and distance traversed. 

It will be noted also that large as are the dimensions of 
many classes of modern warships, they are all smaller in 
length and displacement than the largest mercantile 
steamers above described. There is no doubt a popular 
belief that the contrary is true, and that warships exceed 
merchant ships in tonnage. This arises from the fact 
that merchant ships are ordinarily described, not by their 





were 18 to 184 knots in a few vessels, Since then trial 
speeds of 20 to 23 knots have been attained, or are con- 
templated. 


There is, of course, a radical distinction between these 
measured-mile performances of warships and the average 
sea-speeds of merchant steamers above described. But 
for purposes of comparison between warships of different 
oe a trials may fairly be taken as the 
standard. 


For long-distance steaming the power | 





displacement tonnage, but by their ‘‘ registered tonnage,” 
which is far less than their displacement. As a matter of 


| fact, the largest battleships are only of about two-thirds 
of the displacement of the largest nger steamers, 
and from 200 ft. to 300 ft. shorter. The largest cruisers 


are from 100 ft. to 200 ft. shorter than the largest_passen- 
ger steamers, and about 60 per cent. of their displace- 
ment. In breadth the warships exceed the largest mer- 





form and proportions is the result of radical differences in 
the vertical distribution of the weights carried, and is 
essential to the proper stability of the warships. Here 
we find an illustration of the general principle underlying 
all ship designing. In selecting the forms and propor- 
tions of a new ship considerations of economical propul- 
sion cannot stand alone. They must be associated with 
other considerations, such as stability, protection, and 
manceuvring power, and in the final result economy of 
propulsion may have to be sacrificed to some extent in 
order to secure other essential qualities. 


(Zo be continued.) 








THE RussIAN GOVERNMENT AND GLASGOW EXHIBITION. 
—Sir James Marwick, as hon. secretary of the Glasgow 
Exhibition, has received a letter from the Secretary for 
Scotland, transmitting a copy of a despatch which he has 
received from the British Am or at St. Petersburg, 
enclosing a translation of a letter addressed to him by 
Count Lansdorff. The purport of the communication is 
that Russia will be officially re i pen at the Glasgow 
Exhibition, and that M. Tatistcheff, agent of the Ministry 
of Russian Finance in London, has been — 
Russian General Commissioner to organise a Russian 
department for the Glasgow Exhibition. At the Exhibi- 
tion in 1888 only one Government besides our own, the 
Canadian, was officially represented, all the foreign 
exhibits being sent direct by the exhibitors. At no pre- 
vious Exhibition outside of London have so er y= 
Governments been officially represented as will be the 
case at our 1901 Exhibition. 





Our Rais AproaD.—The foreign and colonial demand 
for British rails showed a slight improvement in August, 
the shipments for that month having been 39,420 tons, as 
compared with 36,995 tons in August, 1898, and 47,034 
tons in August, 1897. China figured in these totals for 
7479 tons, 2845 tons, and 4770 tons respectively; the 
Argentine Republic for 2073 tons, 593 tons, and 4595 tons 
respectively ; British South Africa for 1302 tons, 2762 
tons, and 4469 tons respectively ; British India for 6877 
tons, 14,716 tons, and 9184 tons respectively ; ani Aus- 
tralasia for 5477 tons, 1449 tons, and 5200 tons respec- 
tively. It will be seen that the demand on Chinese 
account turned the scale in favour of last month, as com- 
pared with August, 1898. The aggregate exports of 
British rails to August 31 this year were 307,660 
tons, as compared with 356,419 tons in the corre- 
sponding period of 1898, and 405,282 tons in the cor- 
responding period of 1897. The falling off in this year’s 
shipments is almost entirely accounted for by the 

t shrinkage of the Indian demand, the exports to 
British India to August 31 being only 109,313 tons, as 
compared with 145,446 tons in the first eight months of 
1898, and 203,831 tons in the first os months of 1897. 
The shipments of British rails to China to August 31 
this year were 15,730 tons, as compared with 3849 tons, 
and 8334 tons respectively ; to Sweden and Norway, 
63,924 tons, as com with 38,831_tons and 20,592 
tons respectively; to the Argentine Republic, 14,329 
tons, as com with 36,873 tons and 37,041 tons re- 
spectively ; to British South Africa, 13,971 tons, as com- 
pared with 31,390 tons and 50,061 tons respectively ; an 
to Australasia, 35,485 tons, 28 compared with 17,955 tons 





chant steamers by from 5 ft. to 10 ft. This difference in 


and 54,548 tons respectively. 
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locomotive boiler. The thing is, to some extent, experi- 
mental for locomotives, and we cannot predict any line 
of weakness. If the hard test of service demonstrates 
that a corrugated furnace is durable and free from cracks, 
the invention will make a revolution in locomotive boiler 
construction.” 





LAUNCHES AND TRIAL TRIPS. 

TuERE was launched from the shipbuilding yard of 
Measrs. Charlton and Co., Limited, Great Grimsby, on 
Tuesday, the 29th ult., a new trawler, of the followin 
dimensions, viz.: Length, 107 ft,; breadth, 21 ft.; an 
depth, 10 ft. 9 in. She was named the Alpha, this being 
the first vessel launched since the formation of the com- 

ny. The vessel was afterwards towed into the Alexandra 

ock, where she is to be fitted with powerful triple- 
expansion engines and a large steel boiler. 





The Canopus, battleship, returned into harbour on 
Saturday, 2nd inst., having concluded her one-fifth and 
four-fifths power trials, both of 30 hours’ duration. The 
two consecutive trials just concluded have been success- 
ful, and after a few adjustments have been made the 
vessel will be ready for her full-power trial. The shi 
has been tried on an even keel, the draught fore and aft 
being 26 ft., and while the steam in boilers at the one- 
fifth power run was 230 lb. to the square inch, it was in- 
creased to 255 lb. on the four-fifths power trial. The 
vacuum, which was 27.2 in. starboard and 27 in. port on 
the first trial, was 26.5in. and 26.2in. on the second. 
The revolutions at the low-power trial were 64.5 star- 
board and 63.9 port, and at the sea-going speed trial 100.1 
and 99.3 respectively. At the first trial the indicated 
horse-power was 2812, and the coal consumption for all 
purposes was 1.82 lb. per unit of power per hour, while 
at the higherspeed trial with 10,454 horse-power, the coal 
consumption was 1.68 lb. The speed at the economical 
trial was not taken, but at the higher power run the 
patent log recorded a mean speed of 17.2 knots. 





Messrs. John Scott and Co., Kinghorn, launched on 
the 4th inst. a steel screw steamer, built to the order of 
Messrs. Bailey and Leetham, Limited, of Hull and 
London. Her dimensions are: Length between perpen- 
diculars, 237 ft.; breadth moulded, 34 ft.; and depth 
moulded, 17 ft. 9 in.; gross tonnage, 1444 tons. The 
vessel has accommodation for fifty-eight first-class pas- 
sengers in state-rooms on main deck amidships, and a 
large saloon and ladies’ boudoir handsomely fitted up in 
oak in a deckhouse on bridge. The machinery is also 
by Messrs. John Scott and Co., Kinghorn, and has all 
the latest improvements. The engines are 20 in., 32 in., 
and 54 in. in diameter, by 39 in. stroke, and two boilers 
14 ft. 6 in. and 11 ft. long, and 180 lb. pressure, fitted 
with Howden’s forced draught. 





The s.s. Saxoline, built to the order of Messrs. James 
Macandrew, of London, on behalf of M. Fenaille and 
Despeaux, by Messrs. Sen, Whitworth, and Co., 
Limited, was successfully launched at Walton-on-Tyne 
on the 5th inst. The principal dimensions are: 335 ft. 
long, 45 ft. breadth, and 29 ft. 6 in. depth moulded. The 
Saxoline is the last of three sister ships building by 
Messrs. Armstrong for Messrs. James Macandrew, and 
has been specially constructed for the carriage of petro- 
leum in bulk under the direct supervision of Messrs. 
Flannery, Baggallay, and Johnson, of London. After 
the launch the vessel proceeded to the engine-builders’ 

ard to take her machinery, which has been built by the 
Wallsend Slipway and Engineering Company, Limited. 
The cylinders are 24 in., 40 in., and 66 in. in dia- 
meter with a stroke of 48 in., and will take steam from 
aa single-ended boilers at a working pressure of 
169 lb. 





The Pioneer, a third-class cruiser, built at the Chatham 
Dockyard, and fitted with twin sets of triple-expansion 
engines and Thornycroft water-tube boilers by the Fair- 
field Shipbuilding and Engineering Company, Glasgow, 
has completed her contract trials. The Pioneeer is 
305 ft. long, 37 ft. beam, and draws 12 ft. forward and 
15 ft. aft for a displacement of 2215 tons. She has a 
heavy armament for her size—eight 4-in. quick-firers, 
eight 3-pounders, and three Maxims, while their protec- 
tive deck is effective. The main engines are of the triple- 
expansion type, with four cylinders arranged and_propor- 
tioned in their working parts on the Schlick-Yarrow- 
Tweedy system, which gave most satisfactory results as 
to steadiness. The coal consumption trial of 30 hours’ 
duration was at half-power ins of at one-fifth power, 
as in larger cruisers. In this case it was, therefore, 3500 
indicated horse-power; but as a matter of fact the mean 
worked out to 3665 indicated horse-power for 205 revolu- 
tions, while the rate of coal consumption was 2 2 Ib. per 
horse-power per hour. It may here be said that the 
average result for several vessels of ‘the same class already 
tried was 2.27 lb. per horse-power per hour, the average 

wer being 3628 for 171 revolutions. All the eight 

ilers were in use. On the eight-hour trial on Saturday, 
the 2nd inst., at what is known in the service as con- 
tinuous steaming power, 5000 indicated horse-power, the 
vessel made six runs on the measured mile at Maplin 
Sands, and it was found that the s was 17.6 knots, 
while the mean power for the eight hours was 5263 indi- 
cated horse-power. Of this the starboard engine, run. 
ning at 235.5 revolutions, gave 2638 indicated horse- 

wer, and the port engine, making 234.7 revolutions, 

eveloped 2625 indica horse-power. The vacuum on 

the starboard engine was 24.9 in., and on the port 25.1 in. 
the boilers being 262 lb., and at the engines 245]b. At 
the full-power trial on the 4th inst., the speed of 20 knots 


was easily attained. Everything went well, the boilers 


maintaining a steady pressure at 262 lb. per square inch. 
The starboard engine ran at an average of 2644 revolu- 
tions, the high-pressure cylinder recording a mean of 
1006 indicated horse-power, the intermediate 1164, and 
the two low-pressures 1364—a total of 3566 indicated 
horse-power. The port engine made 264.9 revolutions for 
a total of 3626 indicated horse-power, made up of 1143 in 
the high-pressure cylinder, 1156 in the intermediate, and 
1327 in the two low-pressure cylinders. The colleetive 
power, as already indicated, was 7192 indicated horse- 
power. The vacuum on the starboard engine was 
23.6 in., andon the port 23.6 in. It may be interesting to 
compare the results with those got with the precedin 
vessels of the class. The average got was 7152 indicate 
horse-power, the highest 7304 indicated horse-power, 
while the average number of revolutions was 218. The 
Pioneer will now be prepared for commission. During 
the trials the Admiralty was represented by Mr. A. 
Spyer, the dockyard by Mr. Heighton, the chief inspector 
of machinery by Mr. Moore, and the Fairfield Engineer- 
ing and Shipbuilding Company by Mr. Alexander Gracie, 
engineering manager, who was responsible for the design 
of the machinery of the Pioneer. 

Messrs. R. Williamson and Son, Workington, launched 
on the 7th inst., a screw steamer named Gipsy, for the 
Waterford Steamship Company, of Waterford. Her 
dimensionsare: Length over all, 189 ft.; length between 
perpendiculars, 181 ft. 6 in.; breadth, 27 ft. 9 in.; depth 
moulded, 13 ft. 5 in.; and she is designed to carry 800 
tons on Lloyd’s freeboard. The engines are to be sup- 
plied by Messrs. Ross and Duncan, of Govan, and are of 
the triple-expansion type, having cylinders 15 in., 254 in., 
and 41 in. in diameter with a stroke of 30 in. 





Messrs. David J. Dunlop and Co., Port Glasgow, 
launched on the 7th inst. a screw steamer named Don 
Hugo of the following dimensions: Length over all, 
310 ft.; breadth moulded, 38 ft.; depth moulded to 
main deck, 20 ft. 6 in. The vessel is of the well-deck 


type. Under the full poop aft accommodation is pro- 
vided in state-rooms for 10 second-class passengers, 
with large dining saloon. At the fore end of the quarter 


deck, which extends from the fore part of the poop to 
the engine-room bulkhead, a bridge-house is fitted over 
the main deck for a distance of 128 ft., containing accom- 
modation at the afterpart ee the engine and boiler 
casing next to the ship’s side, for officers, engineers, 
stewards, petty officers, pantries, &c., and a large saloon 
for first-class ngers right across the vessel imme- 
diately cowed of fiddley casing. The entrance to this 
saloon is from a large deckhouse on the bridge deck, 
which is fitted up as a smoking-room in the after part, 
and double-entrance companion at the fore part. The first- 
class state-rooms are placed along the ship’s side forward 
of the dining saloon for 20 passengers. The machinery 
consists of one set of triple-expansion engines having 
cylinders 24 in., 40 in., and 66 in. in diameter by 48 in. 
length of stroke, steam being supplied at a working 

ressure of 180 lb. per square inch by two single-ended 

ilers fitted with Howden’s system of forced draught, 
and auxiliary boiler for driving deck, &c., machinery. 
The Don Hugo is built to the order of the Rio Tinto 
Company, Limited, of London. 





Messrs. Ramage and Ferguson, Limited, Leith, 
launched on the 7th inst. the Atlanta, the third steam 
trawler built by them for the Newhaven Trawlers, Limited. 
The dimensions are 105 ft. by 20 ft. 6 in. by 11 ft. 10 in. 
depth moulded, with triple-expansion engines having 
cylinders 12 in., 19 in., and 30 in. in diameter by 21 in. 
stroke, and a large multitubular boiler working up to 
180 lb. pressure. 





Messrs. William Simons and Co., Limited, Renfrew, 
launched on the 7th inst. the Andrel Stampinsky, a 
powerful barge-loading dredger for the Russian Govern- 
ment. Independent steam hoisting gear is provided for 
manipulating the bucket ladder, and also independent 
steam winches are fitted at the bow and stern for 
manceuvring the vessel when at work. 

Messrs. Hawthorns and Co., Limited, Leith, launched 
on the 7th inst. the first of two panting 4 modelled 
steel screw steam carriers of the following dimensions: 
Length between perpendiculars, 140 ft.; breadth moulded, 
22 ft. 3in.; depth moulded, 11 ft. 8in. She will be fitted 
out by the builders with triple-expansion engines, having 
cylinders 13 in., 22 in., and 37 in. in diameter by 27 in. 
stroke, werking at a boiler pressure of 200 lb. per square 
inch. The vessel is owned by the Steamship Fishing 
Company, Limited, Hull. 

Messrs. A. Rodger and Co., Port Glasgow, launched 
on the 7th inst. a steel screw steamer named Axinite, to 
the order of Mr. William Robertson, Glasgow. The 
steamer will carry 2650 tons deadweight, and measures: 
a 260 ft.; breadth, 37 ft.; depth, 19 ft. 5in. The 
machinery will be supplied by Messrs. Muir and Hous- 
ton, Glasgow. 


Messrs. A. and J. Inglis launched on the 7th inst. at 
Pointhouse the second of four steamers of 8000 tons 
capacity for the British India Steam Navigation Com- 
pany. This vessel is the fiftieth built at Pointhouse for 
the British India Company and its allies, and on leaving 
the ways was named the Urlana. 


Messrs. Scott and a Bowling, launched on the 
7th inst. from their shipbuilding yard at Bowling a 
screw steamer of the following dimensions: 180 ft. b 
30 ft. by 14 ft. moulded, built to the order of Swedis 








owners. The vessel will be supplied with triple-expansion 








engines, which are to be fitted on board by Messrs. Ross 
and Duncan, of Govan. She was named Aira, 


Messrs. Robert Stephenson and Co., Limited, Heb. 
burn on Tyne, launched-on the 7th inst. the second of 
two large steel screw steamers, named Montauk Point, 
for the Norfolk and North American Steam Shipping 
Company, Limited, m by Messrs. Simpson, 
Spence, and Young, of 1, Crosby-square, London, and 
Newcastle-on-Tyne. The vessel is of the following dimen. 
sions: Length between perpendiculars, 375 ft.; breadth, 
50 ft.; and depth, 38 ft. moulded to the top of the shelter 
deck. The vessel is built on the three-deck rule to 
Lloyd’s highest class, and has a long shelter bridge, poop, 
and forecastle. The engines are of the triple-expansion 
type, having cylinders 26 in., 43 in., and 71 in. in dia- 
meter by 48 in. stroke, steam being —— by two large 
multitubular boilers which are fit' with Howden’s 
patent system of forced draught. The working pressure 
of the boilers is 180 lb. A large marine type of donkey 
boiler, working at 180 lb. steam pressure, supplies steam 
to the deck machinery. The engines and boilers are alse 
— by Messrs. Robert Stephenson and Co, 

imited. 


The s.s. Star of Australia proceeded down the river on 
her trial trip in Belfast Lough on the 8th inst. This 
vessel is the fifth built by Messrs. Workman, Clark, and 
Co., Limited, for Messrs. J. P. Corry and Co., of London, 
and is of the following dimensions: Length, 440 ft.; 
breadth, 55 ft.; depth moulded, 33 ft.; with a 
tonnage of 7198. There are three complete decks extend- 
ing from stem to stern, and seven watertight bulkheads 
dividing the vessel into eight separate compartnients, 
viz.: Five cargo holds, machinery s and two peaks, 
As the Star of Australia will bec iefly engaged in Messrs. 
Tyser and Co.’s frozen meat trade to Australia and New 
Zealand, the forward holds and ’tween decks have been 
insulated, and are capable of stowing over 100,000 sheep’s 
carcases, the refrigerating machine by Mr. Benjamin 
Goodfellow is a duplex tandem, | weird through 240,000 
cubic feet per hour, and is considerably the largest cold 
air machine ee fitted on board of any vessel. The 
engines are of the triple-expansion type, supplied with 
steam at a pressure of 206 Ib. from four large steel boilers. 
The speed trials proved satisfactory. 


The 1 camer 





e steel screw steamer Rowena was sent to sea 
on the 8th inst., by Messrs, William Gray and Co., Li- 
mited, for her trial trip. She has been built to the order 
of Messrs. Herskind and Co., of West Hartlepool, and is 
the twenty-sixth vessel which the builders have built for 
them. Her principal dimensions are: Length over all, 
336 ft. ; bi th, 47 ft. ; depth, 24 ft. 10 in. ; and she has 
been built to Lloyd’s highest class. The engines are by 
the Central Marine Engine Works of Messrs. William 
Gray and Co., and are of the triple-expansion type, having 
cylinders 24 in., 38 in., and 64 in. in diameter, with 42-in. 
piston stroke, and two large steel boilers working at a 
pressure of 160 lb. per square inch. The trial was satis- 
factory. 

Messrs. Short Brothers, Pallion, launched on the 
8th inst. a handsomely modelled steel. screw steamer, 
built to the order of Mr. C. T. Boe, of Arendal, of the 
following dimensions, viz.: Length, 255 ft.; breadth, 
36 ft. 9 in.; and depth moulded, 20 ft. 4 in., with a dead- 
weight — gm f of about 2550 tons. On leav- 
ing the ways the vessel was named Nedenaes. She is 
fitted with triple-expansion engines and boilers b 
Messrs. William Allan and Co., Limited, of Sunderland. 
The cylinders are 19 in., 31 in., and 51 in. in diameter, 
=," stroke of 36 in., the working pressure being 

50 Ib. 


The twin-screw mail and passenger steamer Philippe- 
ville, built by Sir Raylton Dixon and Co., Limited, 
Middlesbrough, to the order of Messrs. Elder, Dempster, 
and Oo., of Liverpool, for the Société Maritime du Congo, 

roceeded to sea for her official trials on the 11th inst. 
This vessel is intended to run in the Belgian mail line 
between Antwerp and the Congo, and is similar to the 
Anversville, lately built by Sir Raylton Dixon and Co. 
for the same trade. Her dimensions are: 383 ft. by 46 ft. 
by 25 ft. moulded. Accommodation is provided in cabins 
for 108 first-class and 70 second-class passengers with 
large dining-room in houses on deck, panelled in marble 
a: inlaid wood. A powerful refrigerating machine, 
with large cooling chambers, is also provided for the con- 
veyance of fresh meat, provisions, &c. Twin-screw triple- 
expansion engines have been fitted by the Wallsend Slip- 
way and Engineering Company, Limited, Newcastle-on- 
Tyne, having cylinders 214 in., 34 in., 59 in. in diameter 
and 42 in. stroke, supplied with steam by four large single- 
ended boilers, pam at 180 Ib. pressure and fitted with 
Howden’s system of forced draught. The trial trip 
passed off successfully. 








SourH AFRICAN TELEGRAPHY.—It is proposed to pro- 
ceed immediately with the construction of a telegraph 
line from Palmietfontein and Herschel to Basutoland. 
The work is to be carried out at the cost of the Im- 
perial Government. 


New Tyne Bripcr.—On Thursday, the 7th inst., the 
Newcastle City Council discussed the recommendation 0 
a special committee for the building of a new high-level 
bridge over the Tyne by the town councils of Gateshead 
and Newcastle at an estimated cost of 560,000/. The re- 
commendation of the committee was adopted by 26 to 
20. The cost of maintaining the bridge is to be borne by 
the two municipalities in proportion to their rateable 
values. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compmep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

mber of views given in the Specification Drawings is stated 

a) cae where none are mentioned, the ‘Specification is 
t illustrated. : 

Where inventions are communicated from abroad, the Names, &c., 

of the Communicators are given in ttalics. 
ifications may be obtained at the Patent O 


Si Sale 

m coda 25, Southam Buildings, Chancery-lane, W.C., at 
the uniform price of 8a 

eee the advertisement of the 


oy pee of @ complete 

Specification is, in each case, given after the abstract, unless the 

Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months the date of 

advertisement of the tance of a complete Specification, 

give notice at the Patent 0, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


7508. V. I. Feeny, London. (Allgemeine Elektricitits- 
Gesellschaft, Berlin, Germany.) Coating Metallic Con- 
ductors with Glass. April 10, 1899.—This invention relates 
to a process for the production of an impermeable and adherent 
glass covering for iron or nickel wires and other similar metal 
conductors, whereby they are protected from the corrosive 
influence of external gases. Hitherto platinum wire has been 
commonly used for conducting the electric current through the 
necks of bulbs employed in incandescent lighting, notwithstand- 
ing that a kind of glass has been obtainable which, in con- 
sequence of its high coefficient of expansion, can be combined 
with iron or nickel so as to form a durable joint, the reason 
being that when fused into glass, iron, or nickel, is oxidised 
by the heated air, the combination remaining permeable to gases 
along the oxide layer, whilst, at the same time, the gases libe- 
rated by the oxidation of the iron enter, and are embedded in the 
surrounding layer of glass in the form of bubbles. By this inven- 
tion the iron, or other metallic wire, is inserted in a thin tube 
made of glass having the necessary high coefficient of expansion 
and air expelled from the tube by the introduction of a gas such 
as illuminating gas, hydrogen, or carbonic acid, and thereupon 
the glass tube is fused on to the wire core by means of the blow- 
pipe flame. It is stated that iron wires treated with glass by 
this process show no trace of bubbles in the glass covering, are 
permanently impermeable by gases, and can be heated as long as 
may be desired without the iron core being oxidised. (Accepted 
July 23, 1899.) 


17,013. H. J. Walker, Gateshead, Durham. Dy- 
namos. [3 Figs.) August6, 1898.—This invention has reference 
to continuous-current dynamos, and has for object to prevent the 
tendency to spark at the collecting brushes, as a result of distortion 
of the magnetic field by armature reaction, so that an increased 
electrical output may be obtained. The field-magnet poles are made 
narrow and near together, and instead of being arranged parallel 
to the axis of the armature, as is now common, they are disposed 
diagonally thereto, so that each armature coil at the moment 
of commutation is under the influence of two adjacent dis- 
similar field magnet poles. In one construction of four-pole 
machine, according to this invention, there are four field magnets 
of LJ or U shape, arranged with their polar extremities extend- 
ing spirally partly around the armature core, and each provided 
with a winding on one of its two limbs, the N and S poles of one 





magnet being next the N and S poles respectively of the adjacent 
magnets, and the several magnets being placed at right angles, or 
approximately so, to one another around the armature. The 
breadth of each polar face in this case may, for example, have an 
angular width of about 25 deg. ; the air gap between the N and S 
poles of the several magnets and between similar poles of adjacent 
magnets may be made equal and of an angular width of about 
20 deg., and the amount of twist or screw of the polar faces in 
the length of the armature may be about 30 deg. For a dynamo 
having a different number of oy the angular breadths of the 
parts mentioned would be varied. The four-pole dynamo illus- 
trated is constructed with pairs of narrow Seid naga’ poles that 
are inclined to the axis of the armature, and are separated from 
each other and from adjacent pairs of poles by air gaps, the N 
es S poles of each eo ing next the N and § poles respectively 
adjacent pairs. (Accepted August 28, 1899.) 


GUNS AND EXPLOSIVES. 


92808. A. T. Dawson and G. T. Buckham, London. 
: paw Breech Mechanism. [4 Figs.| October 27, 
.—This invention relates to mechanism for opening and 

: ne the breech of a gun and toa safety arrangement for the 
rhick gear combined therewith. The breech mechanism to 

Md —— invention is applicable is of the kind in which the 
po of the gun is cl by a screw plug which has inter- 
H pted or segmental threads or rings, and is locked or unlocked 
- & partial rotation on its axis, the plug being carried on 
bresch ore arm or carrier which is hinged to one side, at the 
pra the gun, and moved by a hand lever or by worm gear 
in yhand. The form of obturator is such that the breech 
Ls Fon be swung out of the gun without any longitudinal 
; rawal, directly after it isunlocked. The carrier and breech 

fing, 3 shown in the open position in the drawing by dotted 
oan carrier swinging on its hinge pin on which about mid- 
ou A , its height is a toothed segment which gears with a seg- 
pert hy ® pinion pivoted in a recess in the earrier. Part of the 
a AA - of the pinion has skew teeth gearing with similar teeth 
nother pinion which is also pivoted in a recess of the carrier 





so that it can revolve in a plane parallel to the breech face of 
the gun, and from it projects a short arm having a pin connected 
by a link to a pin projecting rearwards from the face of the 
breech plug. e link and the short arm are so arranged 
as to be in a nearly straight line when the breech is locked, 
the pin being then somewhat past the dead centre and 
the link bearing against the upper side of the recess of the 
carrier in which the parts are placed. Thus when the breech is 





[ 
\ 


(e2see/ 








closed the breech plug is locked against any tendency to become 
unlocked by the shock of the explosion. The hinge pin on which 
the carrier is fixed may.be rotated by hand or by worm gear. 
The invention is adapted for use with apparatus as described 
in ee of Patent 10,606, 1896. (Accepted August 23, 
1899, 


13,214. G. Langer, St. Louis, Miss., U.S.A. e 
Finders. [7 Figs.) June 26, 1899.—This invention provides a 
range finder, the indications of which are determined by the 
angle described by two telescopes aligned upon the object whose 








distance is to be found. The handle by which the adjustment of 
the telescopes is made is caused to gear with the needle or needles 
of an indicating dial or dials from which the distance of the object 
may be directly read off. (Accepted August 23, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


17,838. A. E. N. Yeadon and S. N. Yeadon, Leeds. 
Gas Scrubbers. [4 Figs.] August 19, 1898.—This invention 
consists in the application for gas-scrubbing purposes of a hori- 
zontal cylinder, revolving on outside bearing rollers, fitted with 
a stationary mouthpiece at each end, and having attached 
within the said cylinder a central tube and a continuous gas- 
tight spiral screw with perforated division plates fixed in the 
same, the space in the said divisions being filled with wood balls, 





Fig 1 














grids, or other analogous appliances for finely dividing the water, 
and thus securing an increased space for containing the said 
balls or grids, as compared with apparatus at present in use, and 
a free passage for the gas. Gas is admitted to the spiral at one 
end of the apparatus, and waterat the other. Buckets or pockets 
are provided Snteriorally for the purpose of carrying up water, 
which is discharged upon the balls during rotation. (Accepted 
July 26, 1899.) 


7657. R. Diesel, Munich, Bavaria. Producing 
Ignition in Gas Engines. [2 Figs.) March 30, 1898.—By 


injected into the cylinder in such manner and quantity as to 
ignite the explosive mixture locally or throughout its whole bulk 
as may be desired. In the drawing, D is the injection valve for 
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cc substance into 
are provided. (Accepted 





the introduction of the sp 
the cylinder. Contributory 
July 26, 1899.) 


7658. R. Diesel, Munich, Bavaria. Regulating 
Combustion in Gas Engines. [4 Figs.) March 30, 1898. 
—This invention provides means for controlling the speed of 
ignition of the combustible mixture in a gas engine, whereby a 
varying rapidity in the propagation of the explosion wave 
through the mixture may obtained, or by means of which a 
rapid and practically uniform rate of burning for mixtures of 
widely differing constitution (perhaps necessitated by the govern- 
ing of the engine) is insured. The invention may be used in 
conjunction with apparatus such as that set forth in specification 


devices 


_ 
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of Patent 7657, 1898, and the method of regulation consists in 
introducing into the compressed charge, near the termination of 
the piston’s compressing instroke, a combustible in amount 
according to determined proportions controlled by regulat- 
ing gear, the commencement of the introduction being either 
coincident with the moment of ignition or not, according 
to circumstances. The manner in which the combustion takes 
place and its duration, or, in other words, the form of the 
combustion curve in the indicator diagram, is influenced by 
the quantity and kind of secondary combustible employed, the 
pressure at which it is injected, and the duration of its intro- 
duction. (Accepted July 26, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


11,855. J. Wetter, London. ge. Vogel, Hamburg, Ger- 
many) Manufacture of Hollow Metal Goods. 
(5 Figs.] June 7, 1899.—This invention relates to the manufac- 
ture of hollow articles from flat plates or discs of malleable metal. 
A circular or angular plate of metal is heated and placed concen- 
trically upon a supporting ring, and subsequently pressed by 
means of a mandril having a much smaller diameter than the 
opening of the supporting ring, and is thereby caused to assume 
the shape of a cup, having in the centre the thickness of 
the original plate, while the bent edges are thicker. This 
operation may be ee by placing the cup-sha material 
upon a supporting ring ot smaller diameter than the first, and 





pressing it into the same by means of the mandril, so as to render 
the cup narrower and deeper. Finally the cup-shaped inter- 
mediate product may be drawn out to the desired width or 
calibre between mandrils and matrices in the usual manner. 
There is one claim as follows : ‘‘ The process for the manufacture 
of hollow metal goods, which consists in pressing a flat metal 
plate when hot into or through an opening by means of amandril, 
which during the whole operation touches the said plate with its 
extremity only, and forms it into a cupin the manner illustrated 
by Fig. 2, repeating the — if necessary, and subsequently 
drawing out the intermediate product thus obtained between a 
mandril and a die in the known manner, substantially as de- 
scribed.” (Accepted July 26, 1&99.) 


9196. H. M. Stevenson and L. W. tenting, Pevew. 

Iowa, U.S.A. Convert: Reciprocating into 
Rotary Motion, (6 Figs.) May 2, 1899.—This invention relates 
to improvements in means for converting reciprocating into rotary 
motion, and the object thereof is to provide a device of this charac- 
ter, which device comprises an externally spirally grooved spindle, 
an internally grooved sleeve having its grooves extending on the 
same pitch as the grooves in the spindle and twisted in the same 





this invention ignition of the explosive mixture p D 
the cylinder of a gas engine is produced by the injection into it 
of a liquid gas or mixture spontaneously combustible at the tempe- 


, and aseries of balls loosely fitting between the grooves 
in the spindle and the grooves in the sleeve, the said series of 
balls being shorter than the grooves and free to travel therein 





rature and pressure there existing. The spontaneously combus- 





tible substance, such, for instance, as benzine or acetylene, is 


when the sleeve is reciprocated. It will be seen by the drawin 
that when the sleeve is forced down on the spindle the ba 
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travel as fast up the sleeve as they travel down the spindle, and 
vice versé when the sleeve is withdrawn, and that the full stroke 
equals the full sum of these two travels. The spiral grooves, 
therefore, need not extend the full length of either the sleeve or 
spindle, but the sleeve is preferably grooved throughout its entire 
length when employed in connection with a spindle grooved as 
shown in order to enable the balls to be readily inserted and re- 
moved at the outer end thereof. If desired however, the spindle 








ctehed tts od ata ta dictator Doles tate 









a GAC IP EN 
eh: Lia. 
(ovse, ) caadatiadsdddimumrraiacociouicad 


may be grooved atits inner or lower half only or throughout its 
entire length, and the normal positions of the balls varied ac- 
cordingly. It will also be apparent that by employing loose balls 
and constructing the parts so that the said balls travel freely in 
the grooves, the objectionable twisting and straining incident to 
the use of a relatively fixed member on the sleeve is almost, if 
not entirely, obviated, an antifriction bearing being afford 
and a tool produced which may be easily operated. (Accepted 
August 23, 1899.) 


RAILWAYS AND TRAMWAYS. 


10,240. E. — Frisch, and I. Schwary, Buda- 
pest, Hungary. il Fas s. [6 Figs.) May 15, 
1899.—This invention relates to fixing rails to a concrete founda- 
tion or to concrete sleepers. There is inserted into the material 
of the sleeper two iron plates, the one, on the top, to correspond 
to the rail base and the other on the inner side of the sleeper to 
serve as a counter plate to the top plate, which latter retains 
the hook-formed end of the fastening means such as a bolt, or 
the like. By the use of these two plates, one on the outside and 
one on the inner side of the rail sleeper, the latter is in effect the 
same as an iron sleeper, and this enables any means of fastening 
used foriron sleepers to be used for the above-mentioned sleepers. 
A further device for use with concrete sleepers is provided with 
retaining claws arranged on the underside of the rail-supporting 
plate. The bolt heads pass through longitudinal slots arranged 
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parallel with the longitudinal direction of the rail both in the 
plates and in the concrete sleeper, and the bolts, after being in- 
troduced, are turned round through an angle of 90 deg., so that 
the upper portion of the bolt rests like a wedge on the inclined 
surface of the rail base and so presses the rail firmly on to the 
supporting plate. In all these arrangements it is necessery to 
provide longitudinal slots for the introduction of the bolt heads, 
such slots being afterwards blocked up with wedges or filled in 
with concrete. The arrangement shown in the drawing com- 
prises a top or supporting plate having a hook adapted to retain 
the outer edge of the base of the rail whose opposite rs 4 
secured by means of a clamping piece, which by means of a bolt 
is tightened partly _— the rail base and partly upon the sup- 
porting plate. The bolts are provided with hook-shaped heads 
adapted to be inserted through longitudinal slots in the upper 
plate in the sleeper head, and in the inner or lower plate and 
then turned through an angle of 90 deg. (Accepted July 26, 


13,919. Siemens Brothers and Co., Limited, 
London, (Siemens and Halske, Berlin, Germany.) Sw 

po Locomotives. [1 Fig.] July 5, 1899.—When ships 
are towed on canals or other waterways by means of locomotive 
engines running on the banks, difficulties are liable to occur in 
those places where there is not sufficient space for the usual two 
rails for the running wheels, as for instance where the line changes 
from tow path to tunnel. This invention has for object to ob- 
viate such difficulties. The drawing shows a towing locomo- 
tive, the wheels of which ordinarily run upon rails. In locali- 








ties where there is no room for the second rail the locomotive 
only runs upon one rail which may, if necessary, be carried by 
brackets fixed to the wall of a building, bridge, ‘or the like on 
the bank of the waterway, and in place of the second ordinary 
rail there is provided an overhead rail also fixed by brackets to 
the wall, nst which rail runs a wheel carried on a vertical axis 
on the top of the locomotive, thus effectually cuprorsing the 
latter in its ——e ition. The claim is as follows: “In 
installations for towing ships on waterways by means of locomo- 
tive engines running on the banks supporting the engine in those 
places where there is not room for two rails side by side by means 





of a single ordinary rail in combination with an overhead rail 
against which bears a wheel on a vertical axis carried on the - 
i008) engine, substantially as described.” (Accepted August 23, 


SHIPS AND NAUTICAL APPLIANCES. 


16,024. J. Ball, Great Grimsby. Shackle. [7 Figs. 
July 22, 1898.—This invention relates to shackles for joining 
ropes, wires, and chains, also for connecting wires or hemp warps 
to chains, or for other. purpose entailing the connection of wires 
to chains, or ropes to chains, the object of the invention being to 
dispense with the nut and bolt commonly used for this purpose. 
According to this invention, an eye is formed at the end of the 
ro’ or wire by splicing or otherwise, and in this eye is 
secured a thimble having a hole therein to _receive a_pin which 
passes through the said thimble and the eyes of the shackle, being 


Fig.2. Fig 3. 


j 


flush with the outside of the latter. The said pin has a feather 
key or projection thereon which engages with a keyway in the 
thimble, so as to compel the pin to turn therewith. A keyway is 
also formed to allow of the pin being inserted in the shackle and 
thimble when the two keyways coincide, which they do when the 
thimble is turned through an angle of 160 deg. or thereabouts 
from its normal position. To prevent the es from becomin 
rusted to the thimble, the latter is made of brass or gun-metal. 
To release the thimble, it is necessary to turn it till the keyway 
therein coincides with the keyway in the shackle, and the pin may 
then be driven out with a few blows of a hammer upon a drift. 
(Accepted August 16, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


10,846. Siemens Brothers and Co., Limited, 
London. (Siemens and Halske, Berlin, Germany.) Pa 
for Pistons, é&c. [3 Figs.] May 16, 1899.—The materials that 
are generally used as king for pistons and stuffing-boxes are 
stated to frequently ome useless when subjected to high 
temperatures, the use of ordinary lubricants being precluded in 
consequence of the heat as they would burn away and thus impede 
the sliding motion of the parts, The present invention relates toa 
new material for packing which insures continued action without 
the use of a liquid lubricant. The material used is refractory 
carbon or compressed graphitic material of as homogeneous a 
nature as possible. The drawing shows a longitudinal section 
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of a cylinder and piston with the packing — thereto. The 
packing of the piston is constituted by carbon plates that are 
P outward inst the cylinder by means of wedges acted 
upon by springs. The carbon wedges are formed of softer carbon 
than the plates because otherwise the outer apices of the wedges 
would, in bearing against the cylinder, be liable to cut into the 
latter, and also prevent the wedge action when the packing be- 
comes worn. In the cylinder cover and upon the piston-rod are 
mounted four split carbon rings one of which is seated in the 
gland of the cover, while the others are pressed by a cap so 
slightly against the ring first mentioned as to enable the springs 
fixed to the cap to press the carbon rings sideways against the 
piston-rod in orderto maintain them in fluid-tight contact there- 
with. (Accepted August 2, 1899.) 


TEXTILE MACHINERY. 


16,792. C. Ber; Meissen, Germany. Spindles 
for Spinning Machines. {8 Figs.) August 3, 1898.—The 
object of this invention is to provide a spindle which requires 
less power to rotate it than do those usually employed. The 
spindle is provided with a bearing supported in a spherical seat as 
well as with a second elastically mounted bearing. By arranging 
the driving pulley in such manner that the pull or pressure of the 





driving cord acts in a horizontal pa ing through the middle 
point of the spherical support of the ring above mentioned, 
the pull tends to hold the spindle upright, thus the said spindle 
could rotate vertically as a free axis without a second bearing if 
external forces did not act thereon, these forces in the case of 
spinning and doubling being those due to the pull of the thread. 
In order to take up these small forces, a second bearing is pro- 
vided, and is arranged to be mounted elastically in order to 





eepe movements of the spindle in any direction, so that 
he motion of the spindle as a free axis is preserved. In one 
form of oe e 8 le is mounted at its lower end- in 
a bearing which is movable in a spherical support, the horizontal 
central plane of which coincides with the central plane of the cord 
or driving pulley. At the upper end of the spindle is arran 

the neck-bearing or bolster which is eompentes on three feeble 
springs. These afford the a complete capacity for yield. 
ing, whilst retaining it approximately in its central position, and 
preventing the bearing from turning. It is stated that the spindle 
so mounted behaves as a free axis during rapid rotation. Modif. 
ren - contributory devices are provided. (Accepted August 


26,624. Sir A. S. Sullivan, London. Releasing 
Horses from Vehicles. [11 Figs.] December 16, 1898 — 
The object of this invention is to provide a method for rele 
horses from iages in case of the horses “bolting” or falling, 
or for other reasons. In epplying the invention to an existing 
pair-horse carri: a second splinter bar is employed with the 
pole, and this splinter bar is attached to the ordinary bar by 
means of rocking hooks, which are secured in the holding posi- 
tion by a notched bar which is capable of sliding horizontally by 
means of a lever within reach of the hand of the driver. This 
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lever is provided with means for locking it in position, so that it 
shall not be operated accidentally. When required to be used 
this lever is raised and pushed to one side, which action slides 
the bar and brings the notches into the position necessary to 
allow the hooks to rock, so that the splinter bar is released. In 
the case of a single-horse vehicle the shafts are attached to a bar 
which fits into the rocking hooks like the splinter bar, and is re- 
leased in the same manner. After the horses have been released 
the driver can still guide the vehicle by keeping hold of the lever, 
and — it in any direction required. (Accepted August 2, 
1899. 





95,134. W. Baines, Jun., London. Variable Speed 
Gear. [2 Figs.] April 25, 1898.—This invention relates to vari- 
able speed gear adapted to be used in connection with motor- 
driven vehicles, and its object is to provide a gear capable of 
being set or adjusted to any desired speed from zero to maxi- 
mum. A friction band encircles a disc upon the driving axle 
of the vehicle which is to be driven, and the said friction band is 
opened by the connecting-rod of the engine or motor in such manner 
that the movement of the connecting-rod in one direction causes 
the friction band to grip and rotate the disc and consequently 
also the driving axle, but the movement of the connecting- 
rod in the —— direction causes the band to release the 
grip on the disc. A jointed or flexible connecting-rod is used 
by means of which the gear may be set or adjusted to give a 
speed varying between zero and maximum. The two ends of the 





friction band are arranged to be reversible so as to enable the 
motion of the vehicle to be reversed. The connecting-rod is made 
of two parts jointed together, and capable of being set at an 
angle. When the said parts are in the same alignment the 
length of the connecting-rod is at its maximum and the arrange- 
ment of the levers is such that when the said connecting-rod is 
moved, say, forward, the parts being in alignment as described, 
the band will be almost immediately caused to grip the disc, and 
consequently the said disc will be rotated through a distance 
about equal to the stroke of the engine; but if the two parts of 
the connecting-rod have been set to an angle, then the said con- 
necting-rod will have been shortened, and it is then necessary for it 
to be moved or thrust forward a distance equal to at least the extent 
of the said shortening before the friction band will be caused to 
grip the disc as before. these means the connecting-rod may 
be set so as to rotate the from nil to the maximum distance 
at each thrust, and the direction of movement may be either for- 
ward or backward. (Accepted August 16, 1899.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of EncinsERING, 35 and 36 Bedford- 
street, Strand. 





Western New Yorx.—Seven short coal railroads of 
Western New York and Pennsylvania have been merged 
into one system, with a course of 350 miles through the 
bituminous coalfields and timber lands between Pittsburg 
and Rochester. 











Sept. 22, 1899. | 


ENGINEERING. 





347 





AMERICAN COMPETITION.—No. [. 


By Col. E. A. Stevens, President, Hoboken 
Ferry Company, Hoboken, N.J. 
Intropuctory Nore. 

[No industrial question at the present time has so 
keen an interest to British manufacturers as that 
connected with American competition. It has been 
brought prominently into public notice on more 
than one occasion during the last six months, but 
for several years past our manufacturers, merchants, 
and shippers have been unable to close their eyes 
to the fact that since the United States have 
recovered from the effects of the great panic of 
1893, they have steadily become more dangerous 
antagonists, not only in this country, but in foreign 
markets, and especially in those markets which we 
have been accustomed to regard as our own. It is 
still urged by not a few persons that this com- 
petition is factitious; that in order to take away 
our customers, goods are supplied by enterprising 
Americans at a loss ; that the articles forced on the 
markets of the world in preference to our own, are 
of inferior quality, and will not stand the test of 
time and use, and that this spurious phase of manu- 
facture and commerce, is but transient. But those 
who are able to take a broader view know that such 
statements are fallacious ; they know that in many 
manufactured products the United States can beat 
us in price, and at least equal us in quality ; they 
know that at present, and still more in the near 
future, the struggle of competition will grow keener, 
and that the advantages of this struggle do not lie 
with us. The causes of these advantages are 
probably not understood by any one person, though 
the results may be keenly felt by all, and we believe 
that we shall be rendering a service of the highest 
value to British manufacturers if we are able to 
throw some light on the many aspects of a com- 
plicated problem. To this end, we have invited the 
co-operation of a number of prominent Americans 
and Englishmen to speak on the subject as they 
think best, each approaching it by his special path 
of knowledge, and dealing with it as he may think 
most useful. We are convinced that such a collection 
of authoritative views, to be supplemented, we 
hope, by the free expression of opinion in our 
correspondence columns, will prove of value to our 
industrials ; will teach them where America is 
strong and where we are weak, and the converse ; 
will suggest what methods we may modify or adopt 
to our own profit ; and will prove that the true 
way to overcome an adversary is not to despise him, 
but to be familiar with his strength.—Eb. E.] 





THE cost of manufacture may be divided as 
follows :—Material, labour, and an additional 
charge to cover the cost of management, the 
interest and depreciation of plant, the profit of the 
manufacture. 

In the past the United States have been at a 
disadvantage in all three respects: materials were 
dearer, manufacturing processes had not advanced 
far enough to enable the average manufacturer to 
realise as much for the wages paid as his foreign 
competitor ; interest rates were higher than in 
England, and the American was not content with 
the same profit that would satisfy an Englishman. 

But these conditions have passed away, whether 
because of protection or in spite thereof it would 
be useless to discuss. The struggle has been a long 
and hard one—a system of railroads unequalled by 
any other nation in mileage and in cheapness of 
service has been built, the processes of manu- 
facture have been improved, the mechanic has been 
trained, the methods by which his muscle and brain 
are applied to his work have advanced, money has 
become cheap ; and the manufacturer, freed by his 
ability to compete with the world from the risk of 
ruin, with which a change of administration and 
tariff laws a few years ago threatened him, has to 
be, and is, content with a smaller return for his risk. 

Capital now seeks investment in the so-called 
Industrials, and at rates of profit which show that 
the investor at least believes the present conditions 
to be permanent. The prevailing mania for trusts 
in almost every industry is but an exaggerated ex- 
Pression of the confidence which the nation feels 
im its manufacturing power; and this confidence 
resting, as it does ultimately, on wonderful natural 
resources, and on the skill and con:mon sense of the 
American mechanic, is not a misplaced one. 

The cost of labour is fixed by the mechanic’s skill 
and personal qualities, as modified by surrounding 


is done, trade unions, &c., the skill with which the 
shop is managed, and the rate of wages. 

I deliberately place the latter in the last place. 
My own — leads me to prefer the highest- 
priced mechanic. I understand, that in England 
there is no such difference in wages of mechanics in 
the same shop as we are used to, and therefore there 
is less incentive for a man to make himself of 
greater value to the shop ; if I be right, the English 
mechanic is handicapped, and whatever his personal 
worth and skill may be, is placed under conditions 
clearly unfavourable to the full development of his 
powers. In other words, he is not worth so much 
to the man that hires him. 

It is my clear conviction that I can get more 
work for one dollar in tie United States than I 
could in England, and this independent of any 
question of management. 

Let it be clearly understood that this assertion is 
not a slur on the ability of the English workman. 
It is at once admitted that the English workman is 
the equal of any, but not if he is in England ; in 
other words, the British workman at home is not as 
good a man to employ as when he is in the United 
States ; but why is this so? Many will answer that 
trade unions are responsible ; others that better 
tools and appliances are given him in America, or 
that he receives better wages ; or again that the air 
is dryer and he can do more physical work; but the 
writer asserts that, while admitting all these 
reasons to have weight, the great and grand one 
is that in America his ambition is absolutely 
uncurbed. 

He recognises that he can aspire to almost any 
position ; that his ability is quickly recognised, and 
that, a journeyman to-day, he may to-morrow 
become a foreman, and a proprietor the next. The 
average workman in America applies his intelligence 
to his work more effectively than his English 
brother. He comes to the shop to learn his 
trade far more self-reliant ; during his apprentice- 
ship he has the great advantage of having about 
him Frenchmen, Germans, Englishmen, Swedes : 
in fact, he has many of the advantages of travel while 
remaining at home. A good English workman 
when he comes to America shows very quickly a 
change for the better; he takes more interest in 
his work, he sees he is free to use his brains, and 
that he can profit by their use. 

A question almost always asked by the writer of 
the recently-landed English workman who applies 
for work is, what daily newspaper he reads at 
home, and the answer is rarely that he reads any. 
While a renowned British engineer was in the 
writer’s works, I asked how many of his 800 men 
read daily or trade papers? The answer was not 
10 per cent. ; in contrast to this, the writer’s 118 
men read 233 newspapers daily. In short, it is 
contended that the working man’s condition in 
England is such that he is not willing to give, and 
does not give, for an English penny paid him as 
good or as much work as he will give in America 
for two cents.; and what is more, he never will until 
he is in the same position in England as in 
America. 

An ironmaster known the world over, and 
thoroughly acquainted with American and English 
labour, lately remarked in speaking of the pro- 
spect of successful American competition ship- 
building : 

‘*T will contract to put down all the steel needed 
in an Atlantic coast shipyard at lower prices than 
it can be had in any British shipyard; if, with 
this advantage and with American labour, you can- 
not beat the English shipbuilders, it will only be 
because you are not man enough to handle such an 
undertaking. It only needs the right man, and 
there are plenty of them in this country.” 

High wages in themselves are not a drawback. 
If the mechanic’s output warrants the best pay, 
and if he feels that he gets the highest wages, 
because he is the best workman and earns most 
for the shop, the better fie is; and the more he is 
paid the more profitable will he prove to the 
manufacturer who is able to make use of him. 
But it takes something more than willingness to 
pay high wages to enable a manufacturer to profit- 
ably employ the highest grade of labour, and this 
brings us to the consideration of the result of skill 
in the handling of labour as it affects the cost of 
the latter. 

All successful modern manufacture must rest 
on a highly-developed system, which latter is 
impossible without discipline. 


as a rule, a marked difference in the method of dis- 
cipline in Great Britain and the United States. In 
the latter thereis lessdemand for blindand unreason- 
ing obedience, a greater reliance on the subordi- 
nate’s understanding of the need of obedience, and 
consequently more intelligent action on his part. 
Suggested improvements i mechanics, and even 
by apprentices, are a daily thing with us ; they are 
welcomed and encouraged, and are often of great 
value. I understand that, as a rule, in England 
such suggestions are not eagerly weloomed. 

Let us go a little into details. I willsuppose that 
a new design of machine is to be given out in my 
shop. When the fact becomes generally known, the 
entire establishment, from oftice-boys to superin- 
tendent, takes interest in the matter ; and there is 
no hesitancy on the part of the employés to 
suggest modifications of design or alterations in 
processes of manufacture. Most suggestions from 
the workmen are in the direction of cheapening the 
work, or of simplying the various mechanical 
operations. It must be noticed that the time 
required for any operation is generally known ; the 
reason for this is plain, as the workman sees that if 
he produces a piece of work more quickly than his 
fellow-workman, his chance of an increase of pay is 
good, in fact a sure thing, and he prides himself on 
his superiority. Many American workmen will 
notify their foreman that they will run out of a 
job in an hour or so, thus making the foreman’s 
work much easier. This illustrates the striking 
thing about an American workman: his intense 
interest in his particular part of the work in hand. 
He is very sensitive as to his reputation, and if a 
part made by him does not fit, ninety times out of 
a hundred he will discover the reason for the mis- 
take ; and if it can be laid to any tool, he will report 
it. The tool-box of a good American workman is 
probably never worth less than 50 dols. 

He does not want any roughly-finished callipers 
or soft steel tri-squares or common scales. He 
generally owns a micrometer, and usesit. Let it be 
clearly understood that all American engineering 
establishments are not filled with angels as work- 
men, as might be inferred from the foregoing. 
Jealousy, likes and dislikes, unfairness and 
meanness are unfortunately ever present ; but the 
ambition which so characterises workmen in 
America is a mighty leaven. This I firmly believe 
to be the great difference in industrial conditions 
here and in England. But, turning from the man 
to the master, allow me to allude to one feature 
that has of late received some notice. The English 
manufacturer was long in possession of undisputed 
supremacy ; during past years he has made changes 
and improvements, but as a rule they have not 
been radical, and when they have been so, they 
have met with bitter resistance from his men. His 
success, however, has been wonderful. He has 
naturally come to consider his methods the best ; 
under them for years he has beaten the world, 
and he reasons that he will keep on doing so. He 
may not, as a rule, have the over-weening con- 
fidence in his superiority, and the indifference to 
the needs of his customers, often considered by 
foreigners characteristic of his kind, but he would 
be more than human if his unchallenged leadership, 
aided by the inborn conservatism of his race, had not 
developed in him a tendency to those faults, and a 
satisfaction with his own methods and his own 
product. In isolated cases these causes may lead 
to the assertion that, because a thing has been pro- 
duced in one way for generations, that therefore 
this is the best way to-day. Such isolated 
cases are of importance only if they are really 
exaggerations of a generally prevailing feeling. At 
best, past success and opposition by labour, place 
the British manufacturer at a disadvantage in adopt- 
ing new tools and new methods. 

The American, on the other hand, is not thus 
hampered. If it be suggested that he can build a 
steam engine on the same methods as a lathe, ora 
boiler with machinists and pipe-fitters, he has a 
free mind to weigh the value of the suggestion, and 
if his judgment be in favour of the practical appli- 
cation, he has less fear of his attempt being 
thwarted by contentions with his men. 

He has had a long struggle with adverse conditions. 
The strictly home market to which he has been 
restricted until a few years ago was artificially stimu- 
lated, with the inevitable result of over-competition. 
Hard times, rendered needlessly harder by a vicious 
financial system, weeded out the weaklings, drove 
strong firms into consolidation, and weaved a system 
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approached elsewhere. I can best illustrate it by 
comparison of the celebrated Crewé shops with 
those of the Baldwin locomotive works. At Crewe 
the material is all received in a raw state, and 
leaves in the form of almost every article used 
on a modern railroad. It is said that the Baldwins 
never make anything they can buy as well, and 
make nothing but locomotives. 

We reason on this side of the Atlantic that the 
specialist will beat the other fellow, who may have 
spread himself out a little too thin ; and acting on 
our reasoning we seem just now to be making a 
little money. Before we could do so, we had to 
create great shops in which to obtain our results 
and capital to carry them. Specialisation has 
brought intensified thought and application. We 
drive tools harder, we want to wear them out faster, 
and keep abreast of the times by replacing them 
with new ones. All of these differences are not 
growths of aday. They are the results of national 
developments along different lines, Their causes 
lie deep in each nation’s life. In both cases the 
raw materials of which manager, engineer and 
mechanic are made, is the best. Years alone will 
prove which nation has made the most of her sons. 








THE BRITISH ASSOCIATION. 

In our last issue we gave an account of the open- 
ing proceedings of the British Association Meeting 
which commenced at Dover on Wednesday, Sep- 
tember 13, when the President of the Institution, 
Sir Michael Foster, read his inaugural address. On 
the following day, Thursday, the 14th, the various 
sections met in accordance with custom, and we 
shall now give an account of the proceedings in 
those sections which are of direct interest to our 
readers. The meeting appears, at the time of 
writing, to be better attended than was anticipated, 
but it can hardly fail to be a small one. Dover has 
but 40,000 inhabitants, and it does not lie in the 
centre of a thickly populated district, so can draw 
but few members from the surrounding area, one- 
half of which, as in the case of all coast towns, 
must necessarily be the sea. Perhaps the circum- 
stance that has done more than anything else to 
keep down the number of visitors is the way in 
which some local house agents have bought up the 
lodgings, with the result that very high prices are 
asked for very indifferent accommodation. The 
fact became known through indignant letters of 
members to the papers, and the indignation was by 
no means uncalled for. It is to be hoped the 
executive will see to it that the same thing does not 
occur again, otherwise the Association will suffer. 

MECHANICAL SCIENCE. 

Section G, which is that devoted to mechanical 
science, met on the 15th, in the School of Art, a 
building attached to the Town Hall, at 11.30, when 
a large number of members were assembled to hear 
the president of the section, Sir William White, 
Director of Naval Construction to the Royal Navy, 
read his inaugural address. We commenced the 
publication of this address in full in our issue of 
last week, and conclude it on another page. 
Sir William White’s address was not only of 
an extremely interesting nature, so that it could 
be followed by the average British Association 
member, but was, in addition, a contribution to 
the technical literature of ship construction, of 
no small value. No doubt the majority of the 
facts dealt with were not new to naval architects 
and engineers, but the lucid manner in which the pre- 
sident of the section always puts forth professional 
details will doubtless enable many designers of 
vessels, not specially connected with the points 
brought forward, to appreciate the bearing of them 
more fully than, perhaps, they were apt to do 
before. 

At the conclusion of the reading of the address 
a vote of thanks to the president was proposed by 
Sir Edward Carbutt and seconded by Sir William 
Preece. 

Dover Harpour Works. 

The first paper read at the meeting of the section 
was a contribution by Messrs. W. Matthews and 
J. C. Coode, in which the present Dover Harbour 
works were described. 

After a brief reference to the many interesting 
records, extending back more than 400 years, 
which still exist of the harbour at Dover; the 
authors stated that in the year 1840, a Royal 
Commission was appointed to survey the harbours 





of the south-east coast. The works recommended 
by the Commissioners, included as their principal 
feature, a breakwater at the average distance of 
1000 yards from the shore, with pe projected 
from the land towards its eastern and western ends. 
The area at low water enclosed within the works 
would have been 450 acres, of which 320 acres 
would have been seaward of the two-fathoms line. 
It was pointed out that either one entrance or two 
entrances could be provided as desired. The Com- 
missioners were in favour of two entrances. The 
estimated cost of the works proposed was 2,000,000. 
A further Royal Commission was appointed in 1844. 
In reporting, the Commissioners agreed with their 
predecessors of 1840, in pronouncing a favourable 
opinion of Dover as a site for a harbour of 
refuge. They submitted a design and urged 
the immediate commencement of the work now 
generally known as the ‘‘ Admiralty Pier.” In 
the next year, 7i.e., 1845, a further Commission was 
appointed to consider plans submitted by eight of 
the leading engineers of the day, and reported 
that the form of the harbour should be practically 
that recommended in the previous year. Observa- 
tions on the quantity of silt held in suspension 
were made, and the report pointed out that if 
liability to silt were deemed an objection, it would 
be idle to attempt such works on any part of our 
coast. To minimise the difficulty it was considered 
better to admit only the quantity of water required 
to maintain the level in the harbour without 
sensible current, rather than to permit a free tidal 
current which would sweep through without causing 
a deposit. As an instance supporting this conten- 
tion, reference was made to Kingstown, in Dublin 
Bay, where the harbour, although in the neighbour- 
hood of numerous sandbanks, and with a single 
entrance in the fair line of the tide, remained after 
twenty years’ experience, free from any permanent 
deposit. After receiving very contradictory evi- 
dence, the system of upright walls was recom- 
mended in preference to sloping stone break waters. 
As a result of these inquiries and recommendations, 
the contract for the first portion of the Admiralty 
Pier was let in October, 1847, and, excepting only 
asmall addition to its seaward end, it was com- 
pleted in 1871. Its total length, including the 
turret, is about 2000 ft. The Admiralty Pier gives 
fairly good accommodation for landing and em- 
barking, even during ordinary gales from the S. W. 
During exceptional storms, broken water is carried 
over the parapet, and access to, and landing from, 
steamers is attended with risk. With moderate 
winds from the E. and N.E., landing facilities have 
been provided by the construction of stages on the 
western face of the pier. With winds from the 
S.E., the pier is exposed on each face, and serious 
delay and inconvenience have been thereby caused. 
To improve the then existing conditions, the Dover 
Harbour Board in 1890 consulted the late Sir John 
Coode, with a view to the construction of a sheltered 
deep-water harbour. The design recommended and 
adopted for convenience of description and to dis- 
tinguish it from the larger national works, is 
frequently designated ‘‘ the Commercial Harbour.” 
The sheltering works proposed were—first, an 
eastern pier, running about south-east from the 
Clock Tower; and, second, an extension in an 
approximately eastern direction of the Admiralty 
Pier. The sheltered area which would have been 
enclosed was 56 acres, and within this it was pro- 
posed to reclaim an area of about 5 acres lying 
between the inner end of the Admiralty Pier and 
the entrance to the existing inner harbour. From 
the front of the reclamation two jetties, each 400 ft. 
long and 100 ft. wide, were to be constructed. 
They were to be furnished with commodious land- 
ing stages, having platforms at various levels to 
accommodate steamers at all states of the tide, and 
were to be connected with the railway systems of 
the South-Eastern, and London, Chatham, and 
Dover, Railway Companies. A depth of 15 ft. at 
low water was to have “been provided alongside 
and in the approach to the jetties. The only part 
of this scheme commenced up to the present time 
is the East Pier. The contract for its construction 
was let to Sir John Jackson in 1892. Towards the 
end of 1895 the Admiralty instructed the authors to 
prepare a design for an enclosed harbour suitable 
for the accommodation of Her Majesty’s Navy. 
The works which were recommended consist of (a) 
an extension of the Admiralty Pier in an 
E.S.E. direction for a length of 2000 ft., practi- 
cally doubling its present length. (6) An east arm 
commencing against the chalk cliffs a few hundred 





feet east of the eastern boundary wall of the con- 
vict prison enclosure. The direction of this work 
will be approximately S. by W., and its length 
3320 ft. (c) An isolated breakwater, 4200 ft. long, 
forming the southern protecting arm and running 
generally W. by S. and E. by N., but turning 
towards the north at its eastern end. The average 
depth, at low water, of ordinary spring tides on 
the line of this southern breakwater is 42 ft. (d) 
The reclamation of 21 acres of the foreshore to the 
eastward of the castle jetty. This reclamation is 
now being formed by the construction of a sub. 
stantial sea wall, founded on the chalk, a little 
above the level of low water of ordinary spring 
tides. The length of the retaining wall from the 
castle jetty to its junction with the east arm, will be 
3850 ft., of which length the foundations are now 
laid and the wall brought up to varying levels for 
2000 ft. 

Between the seaward end of the east arm and the 
eastern end of the south breakwater, there will be 
left an entrance 600 ft. in width, with a navigable 
low-water depth of seven fathoms. A second 
entrance will be formed by the head of the Ad- 
miralty Pier extension and the western end of the 
south breakwater. This will be 800 ft. wide, and 
it will also have a depth of about seven fathoms. 

The western head of this last-named entrance 
will be between 400 ft. and 500 ft. to the south of 
the eastern head. This arrangement was decided 
on in order to assist vessels entering the harbour at 
times when the east-going current is running at 
its greatest velocity of nearly 4 knots per hour. 
The overlap will also facilitate the entrance or exit 
of vessels during south-westerly gales. The total 
length of sheltering works to be constructed is 
9520 ft., and the area enclosed, exclusive of the 
Commercial Harbour, will be 610 acres at low water, 
322 acres being outside the five-fathoms line, and 
171 acres outside the six-fathoms line. The con- 
tract for the Admiralty Harbour was let in 1897 to 
the well-known firm of Messrs. 8. Pearson and 
Sons, of London. 

The authors next proceeded to describe by 
means of wall diagrams the manner in which the 
construction of the Admiralty work will affect the 
Commercial Harbour, and then passed from the 
question of the design to that of the method of 
construction of the several works. The east pier, 
which was taken as an example, it being the section 
of work most advanced, is formed first by 1260 ft. 
of open iron viaduct and second by a solid masonry 
work, 1650 ft. long. The open work was intro- 
duced chiefly to afford free circulation of the water 
in the Commercial Harbour, but had it been 
necessary to make it solid much additional expense 
would have been incurred. To carry the shore end 
of the viaduct and to form a retaining wall to the 
inclined approach leading from the promenade 
level, a masonry abutment, founded on concrete 
cylinders carried down to the chalk, was formed at 
the west end of the esplanade. The viaduct is 
built in spans of 40 ft., each pier consisting of three 
hollow wrought-iron piles strongly braced together. 
The width at deck level is 30 ft., and provides for 
a central roadway of 18 ft., and a footpath on each 
side of 6 ft. The level of the deck is 19 ft. above 
high water of ordinary spring tides. At three 
points in the length of the work, the number of 
piles in a few bays is increased to five, giving a 
deck width of 56 ft., while the spans are reduced 
to 20 ft. On the piers so constructed longitudinal 
lattice girders carry a platform or deck of corru- 
gated iron plates. At first the piles were fitted 
with steel points, and were driven about 25 ft. 
below ground level, inclusive of about 15 ft. into 
the chalk which exists over the whole of Dover 
Bay. Contrary to expectation, the bearing power 
of these piles was not found sufficient, and cast-iron 
screws, 3 ft. 6 in. in diameter, were substituted for 
the steel points. The solid masonry portion of 
the pier has a length, including the head, of 
1650 f{t., with a width at quay level of 35 ft., and 
at foundation level of 48 ft. The general level of 
the surface is 10 ft. above high water, but at the 
inner end this rises to meet the higher level of the 
viaduct deck. For the construction of the solid 
work, a substantial temporary stage carrying three 
powerful ‘‘ goliath” cranes was erected. The 
outermost goliath worked a heavy grab, by means 
of which the loose material overlying the chalk, was 
excavated. From the centre goliath was slung an 
exceptionally large diving bell, from which the ex- 
cavation and levelling of the chalk bed were 
effected. This part of the work was very heavy 
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as no block was allowed to be set at less than 3 ft. 
below the surface of the solid chalk. The inner 
goliath was used for unloading the blocks, and for 
setting them in the pier. The blocks throughout 
are of concrete, those above low-water level being 
faced with granite. They vary in weight from 12 
to 20 tons. Below low water they are set without 
mortar, but are well bonded and keyed together by 
**joggles,” inserted into recesses cored out at 
the time the blocks are moulded. Above 
low water the blocks are set in Portland 
cement mortar, and are also keyed by joggles. 
The pier terminates in a circular head 52 ft. in 
diameter, and on this a lighthouse of concrete 
masonry, faced with granite, will shortly be con- 
structed. 

The type of structure adopted for the East Pier 
is similar to that to be followed in building the 
works for the formation of the Admiralty Harbour, 
but, on account of their exposed positions and 
the heavy wave stroke to which they will be sub- 
jected, the latter will necessarily be of considerably 
greater dimensions. 

The paper next made reference to the incon- 
venience, discomfort, and serious delay experienced 
during last winter from the interruptions to the 
passenger service from the port. This was largely 
due to the position of the works during a season 
unexampled for the number of heavy south- 
westerly gales. During these gales the seas 
brought up-Channel, travelled on until they struck 
the western face of the East Pier and recoiled 
therefrom on to the landing stages on the western 
side of the Admiralty Pier, which stages in similar 
gales had previously been available. That this 
action would occur and become stronger as the East 
Pier advanced seaward, without a corresponding 
advance of the Admiralty Pier, was evident before 
the inconvenience was actually experienced. In 
order to minimise the delay two steps were taken by 
the Harbour Board. First, an entirely new landing 
stage was constructed near the outer end of the 
Admiralty Pier where the disturbance was much 
less felt than at the stages nearer the shore. This 
was frequently available when it was impossible to 
approach the older berths. Secondly, negotiations 
were opened with a view if possible to delay further 
progress with the East Pier until the extension of 
the Admiralty Pier was sufficiently advanced to 
give the required shelter. It was, however, found 
that the cost of retarding the work would be so 
great that the financial position of the Board did 
not justify this course being adopted. Theadvance 
of the masonry extension of the Admiralty Pier is 
not likely to be sufficient to give much additional 
shelter during the coming winter, but thelarge num- 
ber of piles in the temporary stage will, as experi- 
ence has shown to be the case in other places, no 
doubt assist in breaking up the seas; thus it may 
reasonably be expected that delay will be ona 
smaller scale than was experienced last year. Had 
it not been for the change of plan consequent on 
the decision of the Admiralty to carry out the 
splendid work lately started, no disturbance of the 
traffic would have been experienced. 

The discussion on this paper was opened by 
Mr. Lowndes, the deputy chairman of the Harbour 
Board, who spoke in complimentary terms of the 
paper. He added that the trouble and incon- 
venience the public had suffered through ships 
being unable to come alongside the pier under 
certain conditions of weather, was a matter of sorrow 
and extreme regret to everyone connected with the 
works, He hoped the pier would be extended as 
quickly as possivle, so that the peculiar conditions 
due to the rebound of waves would be removed. 
It was fortunate, however, at the present time that 
if the cross-Channel steamers could not conveniently 
land their passengers at Dover, they could go on to 
Folkestone. On one occasion the Ostend boat had 
gone to Port Victoria. The landing place for the 
Ostend boat has, however, been extended at the 
cost of 80001. to 10,000/. He mentioned this fact 
in order to show that the Harbour Board were not 
neglecting their duty towards the public. Very 
few accidents had occurred in carrying out the 
work, and this was a very gratifying feature to all 
conre :ted with the operations. 

Sir John Jackson, the contractor for the work, 
referring to Mr. Lowndes’ last statement, said that 
& fatal accident occurred in the first month of the 
work, two men being killed, A heavy weight was 
being lifted by a goliath, and the men were warned 
hot to stand in the position they occupied. They 
neglected the caution, with the lamentable and fatal 








result to which he had referred. Since then they 
had not had a single accident, although, according 
to the statistics of such work, the average should 
have been sixteen accidents. The total of two as 
against sixteen he thought was gratifying. 

Professor Vernon Harcourt said that the Dover 
works had been a long time under progress. Fifty 
years ago it had been proposed that harbours of 
refuge should be constructed at Portland, Holy- 
head, and Alderney, as well as Dover, but the latter, 
from a national point of view the most important, 
had been left to the last. Referring to the dia- 
grams exhibited on the wall, the speaker criticised 
the section adopted for the outer breakwater, and 
the inner one protected by the former. He con- 
sidered that if the inner breakwater were correctly 
proportioned, the eastern pier should have more 
batter than was proposed. It might be it was 
strong enough, but it would look better with the 
alteration he suggested. He pointed out that 
Dover had the deepest breakwater on the upright 
wall system, and that system was more satisfactory 
inasmuch as waves would not break on the rubble 
base and damage the wall. Levelling the bottom 
of the sea in the manner described was a costly 
operation. At the Newhaven works they did not 
dress the bottom of the sea, but secured a level 
surface by laying down concrete bags; but no 
doubt levelling the bottom was the better plan 
when the engineer had unlimited money at his 
command. The work done at Dover was admirable, 
but it was on one of the most expensive systems. 

Mr. Walmesley complimented the authors on 
their paper ; he said that the Admiralty had yiven 
every facility they could to the contractors in carry- 
ing out the work. He would emphasise the im- 
portance of dowelling face blocks, for if there was 
any cavity at the back, which would get filled by 
air, the air would become compressed by the action 
of the water, and the blocks would be ultimately 
forced out. 

Sir Edward Carbutt did not agree with the re- 
marks of Professor Vernon Harcourt as to the pro- 
portions of the pier. There was wanted for the 
pier a wide top, moreover, there was a four-knot 
current which ran round the end of the Admiralty 
Pier, and this had to be taken into consideration 
in designing the inner pier, which, therefore, had 
to be very strongly built. 

Mr. Wheeler had been over the whole of the 
work being carried out at Dover, and could bear 
testimony to the excellent and substantial manner 
in which it had been constructed. He dwelt on the 
great importance of the new harbour that was being 
made as a Shelter for ships. In regard to the 
respective merits of a vertical, as against a sloping, 
breakwater, it might be remembered that at the 
time the vertical system was proposed, many engi- 
neers had said it was perfectly impossible to con- 
struct a pier like the Admiralty Pier at Dover ; 
but the work had been duly finished and was not 
only moderate in price, but had cost less in repairs 
than any similar structure. 

Mr. W. Matthews said that Professor Vernon 
Harcourt had stated that one pier was too wide, 
and the other pier was too narrow. Professor 
Vernon Harcourt here said -he suggested it was one 
of the two alternatives. Mr. Matthews continuing, 
stated that they had to consider not only the action 
of the sea, but also the fact that large and heavy 
vessels would come alongside the piers. Moreover, 
there was the need for sufficient space for traffic. 
The Professor had also said that the pier would 
look better if there were a slope to the underwater 
part, but being under water and, therefore, out of 
sight the speaker did not see how appearances 
could make much difference. He had also 
remarked on the expense of carrying out the work 
in regard to levelling the bottom, but that ex- 
pense had to be incurred. The engineers to the 
work were very well acquainted with the system of 
bag work; and he had seen cases in which holes 
as big as a wagon were left. This would not 
do in the case of Dover Harbour. He would echo 
what had been said as to the extreme regret felt by 
all concerned in the work for the inconvenience to 
which the public had been subjected last winter 
through the steamers being unable at times to land 
their passengers. The. difficulties at Dover were 
exceptional difficulties, and one of the principal of 
them was the lack of level space for preparing the 
work. It must be remembered that the business 
of the port had to be carried on at the same time. 
As operations advanced, however, and the shelter- 
ing work was extended, possibility of disturbance 


would diminish. The contractors had put on to 
the work some of the finest plant he had ever seen. 
It would give an idea of the facilities now offered 
by improved mechanical appliances to state that 
the biggest blocks in the old Admiralty Pier were 
7 tons, but they were now using 40-ton blocks. 
The foundations were being carried right down to 
the chalk, there being no rubble mound, and 
therefore the risk of damage was being entirely 
eliminated. He knew of an instance of work on 
rubble where a sum of 450,000. had been spent to 
replace work destroyed by storm. The Tyne 
works were exposed to exceptionally heavy seas, 
waves 400 ft. in length from crest to crest being 
reported. At Colombo he had had experience of 
350-ft. waves, but at Dover the conditions were 
not so severe. As compared with the North Sea 
waves at the Tyne, which might be 25 ft. high, he 
had measured a wave which seemed exceptionally 
heavy at Dover, and this was 12 ft. high. He 
thought perhaps, however, they might at times get 
an 18-ft. wave. 

Mr. Coode having added a few words, the 
president of the section proposed a vote of thanks 
to the authors. 


Non-FLAMMABLE Woop. 

The remaining paper read on the first day of the 
meeting was a contribution by Mr. E. Marshall 
Fox, entitled ‘‘ Non-Flammable Wood, and its 
Use in Warships.” The author commenced by 
saying that more than sixty years ago the subject 
received attention at the hands of Faraday, who 
demonstrated that there were many chemicals 

ossessing the property of rendering wood more or 
ess uninflammable. Among the chemicals found 
by him and other experimenters to be adapted for 
this purpose, have been tungstate of soda, silicate 
of soda, boracic acid, borax, sulphate of magnesia, 
aluminum, and sulphate of lime, all of which gave 
some measure of success in laboratory experiments, 
but it is only quite recently that non-inflammable 
wood has become a product of practical utility. 
No more immediate or pressing need for wood that 
will not catch fire exists, than in ships of war. 
The naval engagements between the Chinese and 
Japanese fleets in 1894 showed that fire is a potent 
factor, for the woodwork on the Chinese warships 
Tung Yung, Chao Yung, Lai Yung, and Yung Wei, 
caught fire from the shell of the enemy, and brought 
about the destruction of those ships. Early in 
1895 the secretary of the American Navy appointed 
a Commission to examine into a new process for 
rendering wood non-inflammable to which his 
attention had been called. As the result of such 
examination the product was placed experimen- 
tally on two American cruisers then building, and 
after several months of trial, during which it gave 
the fullest satisfaction, its use was extended to 
other American ships of war. In the summer of 
1897, however, a re-examination of the subject was 
ordered by the United States Government, owing 
to reports that the treated wood presented difficul- 
ties in its working and painting, and sometimes 
corroded metals in contact with it, and absorbed 
more moisture than ordinary wood. The result of 
such re-examination was that the Government 
approved its use and extended it to all the new 
hic of war then uvder construction, and in 
many cases much of the woodwork of ships 
already in commission was taken out, and non- 
flammable wood substituted. At the present 
time nearly all the woodwork of the principal 
warships of the United States consists of non- 
flammable wood. The vulnerability of shi 
fitted with ordinary woodwork, was — y 
shown in the naval engagement off Manilla in May 
of last year, between the warships of the United 
States and Spain, when the Reina Christina, 
Castilla, Don Juan de Austria, Velasco, and other 
Spanish ships were destroyed by their woodwork 
catching fire from the American shell. The im- 
munity against risk of fire of ships fitted with non- 
flammable wood was demonstrated a few weeks 
afterwards in the naval engagement off Cardenas, 
Cuba, when the American torpedo-boat Winslow 
and the gunboat Wilmington were several times hit 
by Spanish shell, the former being shot through 
and through, yet no fire occurred on either vessel, 
both being fitted with non-flammable wood. In 
the naval engagement off Santiago de Cuba on 
July 3last year, the American ships, though struck 
many times with shot and shell, suffered no damage 
from fire, while the Spanish ships, Maria Theresa, 








Almirante Oquendo, and Viscaya, were destroyed 
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THE ELECTRIC INSTALLATIONS OF THE PARK ROW BUILDING, NEW YORK. 
CONSTRUCTED BY THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, PITISBURG. 
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by conflagration caused by the American shell 
through setting fire to their woodwork. Some 
two years ago the Admiralty commenced test- 
ing wood treated by the process employed in 
the American warships with the result that after 
several months of trial, such wood was specified for 
the woodwork of the Royal yacht, and also for the 
various battleships, cruisers, and torpedo-boat 
destroyers now in course of construction. Samples 
of the wood treated were shown by the author. 
The method of treatment consists in placing the 
wood in closed cylinders of steel, and then subject- 
ing the wood to alternate applications of heat and 
steam for definite lengths of time, after which the 
steam is blown off and the air exhausted from the 
cylinder ; a solution consisting of fireproofing and 
antiseptic chemicils, the principal ingredient of 
which is phosphate of ammonia, is then admitted. 
The ; ressure pumps are then put in operation and 
the liquid forced into the pores of the wood. The 
cylinders used for the purpose measure 100 ft. in 
length, and 74 ft. in diameter, and consist of {-in. 
steel, tested to a pressure of over 300 1b. per square 
inch. The door is an important feature of the cy- 
linder, as it must be made to resist great pressure 
without leakage of air or liquid. It weighs 7 tons 
and is secured by an arrangement of radial bolts 
that cause it to effectually resist the pressure. 
The wood to be treated is placed on low-wheel 
trolleys, with space between each board to admit 
of the solution penetrating all around, and the 
trolleys are run on trucks into the cylinders. The 
degree of heat, steaming, vacuum, and pressure 
varies according to the character of the wood 
under treatment; hard woods being treated in 
different cylinders from the soft woods, and re- 
quiring a different treatment. The time required 
in the cylinders varies according to the kind of 
wood being treated. Not all woods are amenable 
to the process, some Lecause of the large quantity 
of resin or oil that they contain, and some because 
of the irregular character of their fibres resisting 
impregnation. Teak, Austrian oak, and American 
pitch pine, are particularly resistant, and require 
much longer and more drastic treatment, to be made 
uninflammable. Yellow deal, white pine, mahogany, 
ash, elm, walnut, birch, cherry, and English a 
on the other hand, lend themselves readily to the 
treatment. The thickness of the wood forms an 
important feature. Of the softer woods, 3 in. to 
4in. in thickness can be impregnated, but in 
harder woods rarely more than 2in. can be 
thoroughly treated. For all practical purposes, 
however, it has been found in tests that im- 
pregnation of 1 in. on all sides renders the wood 
non-flammable throughout, The amount of solu- 
tion taken up by the softer woods is greater than 
that absorbed by the harder, and varies in 
the different natures. White pine and yellow 
deal take, as a rule, more than double their original 
weight. This feature necessitates different strengths 
of solution for various woods in order to obtain 
uniformity in the degree of non-flammability im- 
parted. After the wood has become thoroughly 
impregnated, it is removed from the cylinders 
and dried, leaving the resultant fireproofing 
chemicals deposited in the pores. The thorough 
drying of the treated wood is of the greatest im- 
portance, and is accomplished by placing it in 
kilns, where a uniform temperature of dry air, not 
exceeding 120 deg. Fahr., is kept in constant 
circulation by means of rotary fans. After the 
wood is thoroughly dry it is ready for use. 

The author next proceeded to give details of a 
number of trials made which appeared to fully 
— the fire-resisting nature of the process he 

escribed. He also exhibited before the meeting 
some experiments proving the non-flammable nature 
of the treated wood. 

General Webber remarked that very little ex- 
perience had been gained in the matter of render- 
ing wood non-flammable, though much had been 
done in preserving it from decay. He thought the 
author had given too little space to the method of 
preservation, and he referred to the Hoskins 
system upon which he had reported some time 
ago, and in which a chamber was used for the pro- 
cess of treatment very similar to that deserthed by 
the author. 

The meeting was brought toa conclusion by a 
vote of thanks to the author of the paper. 


Smati Sorews. 


On members assembling on Friday, Sir William 
White again occupied the chair. The 


first business 








was the presentation of a report from the com- 
mittee appointed to consider the means by which 
practical effect can be given to the introduction 
of the screw gauge, proposed by the Association in 
1884. It was recommended that the committee 
should be reappointed for further investigation and 


vopers. é 

uring the last three years the committee has 
been in communication with different firms, and 
principally with the Pratt and Whitney Company, 
of Hartford, U.S.A. Finding that this firm was 
prepared to undertake the production of gauges and 
tools for the British Association screw-threads, on 
the same lines as they have adopted with the 
American and Whitworth threads, the committee 
has been satisfied to leave the matter in the hands 
of the company till it should ascertain whether 
the desired result can be produced, and collect 
all the information, specifications, &c., that were 
possible. Within the last two months the Pratt 
and Whitney Company has submitted to the com- 
mittee, specimens in hard steel of male and female 
gauge pieces of threads. The three male screws 
of these sets have been photographed by Colonel 
Watkin on a large scale, and have been measured 
by Mr. H. J. Chaney, Superintendent of the 
Standards Department of the Board of Trade. The 
committee believes these gauges to be sufficiently 
accurate for practical requirements. The material 
of which they are made—hardened steel—should 
enable them to stand much use without injury. 
Their finish and general workmanship are exceed- 
ingly good. The committee has expressed to the 
Pratt and Whitney Company its satisfaction with 
these gauges, and has been informed in reply that 
a higher degree of accuracy may be expected in the 
future. The committee is still in correspondence 
respecting the specifications of limits of error and 
other details concerning gauge production on the 
commercial scale. The manufacture and sale of 
these gauges by the Pratt and Whitney Company 
appear to realise the object set forth by the com- 
mittee, viz., to assist the extension of the British 
Association system of screw-threads by making 
generally available accurate means for their verifica- 
tion. 

While recognising the excellence of the form of 
the British Association screw-thread for mechanical 
purposes, the committee feels strongly that the 
difficulty of producing the form to the degree of 
accuracy desirable for the best class of work, and 
especially for gauge pieces, is a serious drawback 
to its value. Colonel Watkin’s photographs show 
very clearly that the best appliances in the most 
experienced hands that the committee could find 
have failed to produce even single specimens of 
first-rate accuracy. The letters addressed to the 
secretary of the committee by Mr. George M. Bond, 
manager of the standards and gauge department 
of the Pratt and Whitney Company, as well as the 
high reputation of his firm, leave no room for 
doubt that very great care has been taken to secure 
accuracy in these specimens. A considerable 
number of gauges made by English firms of good 
standing have been examined by the committee, 
and have in every case shown errors of the same 
character as, though usually to a much greater 
degree than, the specimens submitted by the 
American firm. From several sources it has been 
urged on the committee that although the diffi- 
culties of constructing these gauges of a very 
high degree of accuracy are practically insuperable, 
screw-threads of a einded form can be produced 
with great exactness. The American, or flat- 
ended, form of thread appears to be rapidly estab- 
lishing itself in France oa Germany, judging from 
the reports the committee has received of the 
French and Zurich Conferences, and they under- 
stand that it is entirely employed by the French 
Admiralty and by several of the French railway 
companies. These reports refer to screws of larger 
sizes than are included in the range of the British 
Association system. But so far as the easy pro- 
duction of accurate form is concerned, arguments 
which apply to large screws apply with greater 
force to small screws ; while a form which is 
suitable for all screws above 6 millimetres, 
cannot be wholly unsuitable for screws below 
that limit. The committee, moreover, was in- 
formed by one of its members that he had 
used screws of the American form in sizes cor- 
responding with some of the smaller numbers 
of the British Association series, and had found 
them perfectly satisfactory. 

(To be continued.) 








THE HIGHEST OFFICE BUILDING 1N 
THE WORLD. 


HieueEst of the forest of lofty structures at the 
lower end of New York is the Park Row Syndicate 
Building. This mammoth office building is oppo- 
site the New York Post Office; it adjoins the 
City Hall square, and it marks an important centre 
of the city. The construction of this building, 
which has recently been completed, offers to the 
engineer, architect, and builder, many points of 
interest. The most modern developments of art 
and science in each branch of work have been 
applied to the equipment, and characterises the 
building as an advance upon previous structures, 
The general view, Fig. 1, page 350, gives an idea of 
the number of storeys, and the consequent immense 
number of persons to be accommodated and trans- 
ported. The building is somewhat irregular in 
plan, having a frontage of 104 ft. on Park Row; 
and it extends backward a distance of 178 ft. A 
plan and sections of the sub-basement showing the 
electric generator arrangement, are given in Figs. 2, 
3and4. There are 26 storeys from the ground level 
to the main roof, five storeys in each tower, and one 
storey in each dome. In addition, there is a tene- 
ment and sub-cellar below ground, making a total 
of 34 storeys in all. The height of the building is 
424 ft. Pile foundations are used throughout, the 
total weight of the building being computed at 
about 65,000 tons. 

The building, of which a detailed description has 
appeared in our pages (see ENGINEERING, vol. lxvi., 
pages 39, 139, 200, and 290), contains nearly 1000 
offices, each of which is finished in hard wood, is 
steam-heated, electric-lighted, and supplied with hot 
and cold water. All the oftices are connected by tele- 
phones, with an information bureau at the entrance 
to the building, and have a messenger call-box. It 
is estimated that the building has accommodation 
for 4000 persons, and will contain this number 
when all the offices are let. 

The Westinghouse Electric and Manufacturing 
Company, of Pittsburg, supplied the electrical 
equipment, including the generators, boosters, and 
switchboard, an account of which will be given in 
this article. 

The other branches of construction were de- 
signed and carried out so that the building 
should be second to none in point of equipment. 
The boiler-room is in the centre of the sub-cellar, 
east of the generating plant, and contains three 
water-tube boilers, aggregating 900 horse-power. 
The main steam pipes are designed to carry a con- 
tinuous working pressure of 130 Ib. to the square 
inch. Each boiler is provided with separators to 
insure the delivery of dry steam to the engines. 
Exhaust fans, operated by electric motors, maintain 
the temperature of the boiler and engine-rooms at a 
low point. From the boiler-room steam is taken to 
heat the system of offices. In zero weather 70 deg. 
will be maintained by direct low-pressure or exhaust 
steam radiators, operated by a 16-in. main in the 
basement. This main is cross-connected with the 
exhaust from the engines and pumps. The conden- 
sation from the heating system is returned to the 
boilers by pumps. Fig. 2 shows the arrangement 
of the plant in the sub-basement. The three 
boilers are installed near the centre, between the 
columns. The engine and generator-rooms are 
partitioned off, and in front of these, running 
under the pavement, is a part used for the storage 
battery. Coal is brought to the building through 
an alley and shot into the bunkers. Along one 
side of the sub-basement, a railway track is built 
for conveying coal from the storage rooms to the 
boilers, and for carrying ashes to the sidewalk lifts 
in front of the building. 

The engine and generator room contains five 
steam engines, direct connected to Westinghouse 
generators. Four of the engines are tandem com- 
pound. They are operated as non-condensing 
compound engines. It is expected that with 
steam pressure of 130 Ib. they will show a much 
better steam economy than simple engines. The 
fifth engine has a single cylinder, and operates a 
booster in connection with the storage battery. 

The electric generating plant was provided by 
the Westinghouse Electric and Manufacturing Com- 

ny, and consists of two 200 kilowatt, one 100 

ilowatt, and one 75-kilowatt Westinghouse stan- 
dard, compound - wound generators, 120 volts. 
The additional apparatus is the 40-kilowatt booster 
dynamo, direct connected to the smaller engine, 
and a 20-kilowatt booster driven by a 32 horse- 
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ower electric motor. Fig. 5 illustrates the booster 
attached to the electric motor. 

In addition to the generating plant, a storage 
battery has been provided, of 58 chloride accumu- 
lators. The battery insures an equalisation of 
load, and acts as a reservoir of electrical energy for 
supplementing the plant in case of necessity. It 
also supplies current for a few lights and an ele- 
vator service for night duty. The capacity of the 
cells in the battery is 500 kilowatt-hours, and the 
normal discharge rate is 350 amperes for ten hours, 
put it is capable of discharging at five times this 
rate, and can give a momentary discharge of 2000 
amperes for periods not exceeding 30 seconds. 

The booster dynamos are operated in connection 
with the storage battery to compensate and equalise 
the load fluctuations, and to maintain the output of 
the dynamos relatively constant. The two boosters 
are interchangeable, to serve for varying outputs, 
and the dynamo portions are substantially alike. 
The field of the dynamo portion in both cases has a 
series and shunt winding, the two connected dif- 
ferentially. Both windings can be varied, the 
shunt winding by a rheostat in the usual way, 
while the series winding is varied by a series of 
equaliser shunts. 

The series winding of the booster dynamo is 
arranged so as to take either the whole, or a de- 
terminate portion, of the current fed from the 
dynamo into the power circuits, and this wind- 
ing and the electromotive force due to it, are 
made responsive thereby to the conditions and 
fluctuations of the load on the power cir- 
cuits. The shunt windings are connected across 
the terminals of the battery or excited from the 
dynamo bus-bars. The armature of the booster 
dynamo is connected to the battery circuit. By 
making the proper adjustments so as to regulate the 
relative effects of the series and shunt windings 
according to the conditions of load, the state of 
charge of the storage battery, the regulating effect 
desired, &c., it is possible to arrange the condi- 
tions so that for a certain critical current the 
battery electromotive force will exactly equal 
that atthe bus-bars. For a higher current the 
booster dynamo will act as a generator to supple- 
ment the electromotive force of the battery, 
and make it discharge in parallel with the genera- 
tors. If the working current falls below the 
critical value, the effect of the shunt winding pre- 
dominates, and the booster dynamo will generate 
an electromotive force in the opposite direction to 
supplement the charging effect of the generators. 
It is seen, therefore, that when the load increases 
above the amount for which the adjustments have 
been made, the booster dynamo will regulate the 
action of the storage battery so as to make it assist 
the generators in supplying current, and when the 
power load becomes light or falls off, the booster 
will assist the generators in charging the battery. 

The critical current admits of a wide range of 
regulation according to the load curve, the number 
of generator units that are in operation, and the 
condition of the battery ; that is to say, whether 
it is empty or filled, and the rate of charge or dis- 
charge which it is desired to maintain. It is in- 
tended to keep the battery constantly charged, 
which can be done by adjusting the relative shunt 
and series fields. The regulating or compensatin 
action can be obtained with the same ease an 

recision when the adjustments are such that the 

attery takes in more than it gives out, or is gaining 
in charge, as when it gives out more than it takes, 
or is losing in charge. 

Recording instruments upon the switchboard 
show the amount of the charging and discharging, 
and the station operator is kept advised at all 
times as to the condition of the storage battery. 
Current for lighting purposes is taken from the 
machines beyond the compounding, and the power 
in connection with the booster and storage battery 
is taken off within the compounding, by special 
devices permitting the compounding effect of the 
battery to be varied. 

The switchboard, shown in Fig. 6, page 351, was 
designed and built by the Westinghouse Com- 
pany from specifications by the electrical engi- 
neer. It is in many respects unique, not only 
in completeness of the appliances and the facilities 
which it affords for controlling the operation of 
the generating plant, but in the thoroughness of 
the engineering design and workmanship , corse 
upon it. It is arranged to control the output 
of the four 125-volt generators, also for one 
motor-driven, and of one steam-driven booster, 





and the current from the storage battery. The 
switchboard has three main divisions. The centre 
panel serves for the electrical manipulation of 
all circuits from the main dynamos, booster dy- 
namos, and the storage battery, constituting the 
electrical generating plant. The right panel serves 
for lighting feeders only. The left panel serves 
for power feeders only. The three panels are side 
by side, forming one continuous switch , 

Each generator is provided in its negative circuit 
with a single-pole fused switch circuit-breaker and 
an ammeter, while the positive and equaliser cir- 
cuits pass through a double-pole switch, the posi- 
tive circuit only being fused. One of the 200-kilo- 
watt and the 100-kilowatt Westinghouse generators 
are connected to run in multiple on a separate sec- 
tion of bus-bars at the left end of the panel facing 
the front ; while the other 200-kilowatt generator 
runs in multiple with the 75-kilowatt on a similar 
section of bus-bars at the right-hand end. The 
boosters, booster motor, and storage battery are 
connected through their switches to the central 
section of bus-bars. The central section may be 
thrown in multiple with either or both of the 
dynamo sections by means of the heavy three-pole 
bus-junction switches. If these are left open, the 
right and left sections of the dynamo panel will be 
entirely disconnected from the middle section, and 
the units corresponding to the panels will operate 
as if they belonged to distinct generating stations, 
one serving for the lighting current supply and the 
other for the power current supply. By closing 
the left ‘‘ bus-junction” switch, the storage battery 
plant may be coupled, so to speak, to the power 
side. By closing the right switch it may be 
coupled to the lighting side ; and lastly, by closing 
both switches, the two power plants become 
coupled together in Sne single generating plant, 
including the storage battery. This may also be 
thrown on the bus-bars independently, and the 
whole generating plant shut down in case of light 
load, the battery supplying all the necessary cur- 
rent. 

The power and lighting sections are each pro- 
vided with an ammeter, a recording wattmeter, and 
a recording ammeter, for measuring the total 
current. The lighting section has provision for 48 
feeders, 16 of these being 100 amperes, and 32 
being 200 amperes capacity. They are all provided 
with double-pole fused switches, and 16 of the 200- 
ampere circuits have circuit-breakers in addition. 
The power section provides for ten 300-ampere and 
ten 500-ampere circuits, each circuit being supplied 
with a fused switch and a circuit-breaker. - 

The current from the storage battery is measured 
by a double-reading ammeter, a double-reading 
recording ammeter, and a recording wattineter, 
this circuit being also provided with a 300-ampere 
switch and circuit-breaker. 

The dynamo panel carries a ground detector, a 
recording voltmeter, a differential galvanometer, 
and a main station voltmeter, each being provided 
with suitable multipoint switches for connections 
to the various circuits. There are also ammeters 
for each booster circuit, and switches for manipu- 
lating the boosters and starting the booster motors. 
All the rheostats are operated by handwheels placed 
on the front of the board. 

The board is constructed of the best Tennessee 
marble of uniform colouring, the separate slabs 
being joined together by accurately squared edges, 
presenting the appearance of three large panels. A 
rigid angle and channel-iron frame supports the 
entire board, the whole being cuniak on iron 
pedestals, which raise it 6 in. above the floor. The 
total length is 42 ft. 

The power section at the left end of the switch- 
board is provided with a marble door, in order that 
the rear of the board may be conveniently reached 
from the engine-room. The length of the power 
section is 12 ft., and the height 8 ft. above the 
floor. The length of the dynamo section is 16 ft., 
and the height 9 ft. 3in. The length of the light- 
ing section is 14 ft., and the height 9 ft. 3in. An 
ornamental moulding of bright copper frames each 
section, and all the instruments, handwheels, 
double goose necks, instrument cases, and metal 
trimmings are finished in bright copper. A neat 
grill work fills the space between the switchboard 
and ceiling, and hides the pedestals below the 
board. 

Copper-finished engraved name-plates are pro- 
vided for all instruments and switches, to designate 
the circuit each operates. All the bus-bars and 
and rear connections of the rear of the board are 








made of the best Lake copper, the connections being 
secured to instrument studs by means of heavy 
copper nuts screwed on the studs. On account of 
the complicated nature of the connections, the rear 
of the board presents a perfect network of copper, 
but the parts are well supported. The individual 
bars are carefully spaced and symmetrically 
arranged, and present a very neat appearance, the 
whole being an excellent piece of switchboard engi- 
neering. Indeed, to the careful visiting engineer, 
the front of the switchboard, handsome as it is, is 
not as attractive or interesting as the constructive 
details at the back of it. 

The cables for the dynamo lead past from the 
board directly into conduits. The feeders for light- 
ing and power rise from the rear of the feeder 
panels to the ceiling of the dynamo-room in con- 
duits. Every part of the board is designed to carry 
its rated current without appreciable rise in tem- 
= above the surrounding air. The circuit- 

reakers are of a new and novel design, having 
laminated copper blades, closed with a toggle 
joint. They break the circuit at the carbon shunts 
supplied at the top. All the switches are of the 
unit blade variety. A single unit blade of definite 
capacity is used. One or more blades are combined 
in multiple to make up switches of required capa- 
city. All switches are built of the best Lake 
copper, no castings being used in their construction. 

"he switches and circuit-breakers are finished by 
hand with a good tool finish. The main bus-junc- 
tion switches are of the screw-press type, and are 
three-pole in order to connect together the posi- 
tive, negative, and equaliser sections of the bus- 
bars. They are constructed on the unit blade 
principle, each blade being composed of three 
1000-ampere units in multiple, each with its inde- 
pendent set of jaws. The blades move in and out 
ef-their jaws by turning a crank handle attached to 
the handwheel, and are kept in alignment by suit- 
able guides. The capacity of each of these switches 
is 3000 amperes. 

The shunt resistances for varying the compound. 
ing of the boosters are constructed of grids of 
special resistance metal, They are supported on 
the rear of the board near the top, and are suitably 
connected to the various switches by hard-rolled 
copper bars. 





THE STETTINER MASCHINENBAU 
ACTIEN-GESELLSCHAFT “VULCAN,” 
(Concluded from page 287.) 

THE engineering works, of which Mr. Flohr is 
now director, with Mr. O. Cornehls as assistant, 
cover 16 acres, of which nearly 9 acres are roofed 
over. The buildings, as shown on the plan of the 
works given on page 285 ante, include the offices, 
with an area of 18,700 square feet; the foundry, 
the brass-foundry, and the pattern shop, with an 
area of 75,900 square feet ; the turning and fitting 
shop, with an area of 165,900 square feet; the 
boiler shop, with an area of 96,400 square feet ; 
the forge, with an area of 29,000 square feet ; 
and stores, having an area of 23,000 square feet. 

The pattern-shop, like all the other buildings in 
the works, is substantially built of stone, and 
adjoins the foundry. There are 45 benches and 10 
lathes, mostly of American make, with two band 
saws, one circular saw, and one planing machine ; 
all driven by belts from shafting actuated by a 
horizontal steam engine of 20 horse-power. There 
is also a large store for patterns. 

The foundries, which are worked on the same 
system as in Britain, are well equipped, and 
turn out very good work, as is shown by 
the results of tests got from the metal used for 
the machinery of the Kaiser Wilhelm der Grosse, 
where the cast iron for the cylinder bodies with- 
stood a tensile test of 20.8 kilogrammes per square 
millimetre (13.2 tons per square inch). The bronze 
for the propeller stood a test of 46 kilogrammes 
(29.21 tons), with an elongation of 25 per cent. in a 
piece 200 millimetres (7.87 in.) long ; and the cast- 
steel framing withstood a test of 55 kilogrammes 
(35 tons per square inch), with a 15 per cent. elon- 
gation in the same length. The sand used is got in 
the district, and is practically as good as English 
loam. In the foundry there are four cupolas, two 
air furnaces, and one crucible furnace with 11 
pots. Two of the cupolas supply each 6 to 7 tons, 
and two cupolas 4 tons each of cast iron per 
hour. The air furnaces have a capacity of 21 tons 
of brass, and there are ladles of 16} tons capacity. 
For the conveyance of heavy weights there are four 
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THE STETTINER MASCHINENBAU ACTIEN-GESELLSCHAFT “VULCAN,” BREDOW. 
(For Description, see Page 353.) 
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travelling cranes with 30 tons, 25, 20, and 15 tons 
power, and 13 jib cranes from 24 to 10 tons power. 
There are 18 stoves for drying the cores and the 
loam moulds. Two of the casting pits are 264 ft. 
long by 20 ft. by 15 ft. deep; two others are 
circular and 20 ft. in diameter ; one 18 ft. square, 
and two smaller ones. The cranes; as well as two 
grinders and the two blowers which supply the blast 
to the cupolas, are driven from a 55 horse-power 
steam engine fitted in the foundry. The convey- 
ance of materials to the charging platform is by a 
lift driven by a 12 horse-power steam engine ; this 
engine also drives the one 15-ton crane. The 
foundry supplies 100 tons of iron’and 15 tons of 
brass castings per week. The heaviest iron casting 
has been a cylinder of 335 tons weight and the 
heaviest brass casting had a weight of 18 tons. 

We come now to the machine and fitting shop, 
which is built of brick with corrugated iron 
roof. Views are given on our two-page engraving 
this week. There are five bays in the width of the 
building, each being 432 ft. long and 45 ft. wide, 
and at the top there is a cross bay which consti- 
tutes the erecting department shown in one view, 
so that the work of machining theforgings or castings 
is done in one or other of the five bays, the job being 
passed on from tool to tool until it reaches the top, 
where it passes into the erecting stage. The bays 
with the machine tools are 42 ft. in height, and 
the roof, as will be seen from our engravings, is 
arranged on the saw-tooth system, the light coming 
from the north ; but the roof of the erecting bay, 
which is higher, 63 ft., is curved, the light coming 
from either side, as shown on the engraving on our 
two-page plate. The general construction of the 
shops, which is specially commendable, as well the 
system of supporting the shafting, are shown well 
by the engravings. 

In the bays where the larger work is done 
there are two travelling cranes, 25 and 30 tons 
capacity, with others of less capacity, all driven 
by endless ropes, and one electrical crane of 223 
tons, while in the erecting bay there are 45, 30, and 
20-ton cranes, the first named, as shown in one 
of the views, travelling on a higher level and over 
the others. The power for these and for the 
420 machine tools in the shop is provided by 
four compound engines, developing together 360 
horse-power. A walk through the shop readily 
affords evidence that the company have purchased 
largely from the same makers as have equipped 
British works, while there were many German ma- 
chine tools of serviceable type, several of them, as 
for instance, those by Ludwig Loewe and Co., having 
already been illustrated and described separately 
in ENGINEERING. There are two fine vertical boring 
machines, driven from the top, and three horizon- 
tal ones; and here it may be said that at the 
Vulcan Works all large cylinders and liners are 
bored vertically instead of while lying _hori- 
zontally on the lathe, as sometimes occurs. There are 
four noteworthy planing machines for planing sur- 
faces, 10 ft. vertically by 16 ft. horizontally, and a 
fifth to plane 8} ft. by about 17 ft. Tube-ends 
of cast steel are turned in a special machine, but 
the ordinary lathes are preferred as being more 
accurate, the tube-end revolving on the chuck with 
special tools fixed in the support, the tap being 
simply held and guided by the lathe rest pins. 
Milling is done on all flat surfaces, and there is a 
very large collection of milling machines, prin- 
cipally by the Berlin firm already named, while 
a separate department is set apart for milling cut- 
ters. This department is shown in the distance, in 
one of our views. There is a special conewheel 
making machine. Three centring lathes for shafts, 
by Reinecker of Chemnitz, are worth noting. These 
are shown in one of the engravings. They take 
a shaft 754 ft. long, and work with 13-ft. chucks, 
but almost any depth of job can be worked. It is 
scarcely necessary to write further of the machine 
tools, since what might be termed the best British 
practice is followed. Amongst the tools are 53 
boring machines, 14 horizontal boring and milling 
machines, 38 milling machines, 38 horizontal 
planing machines, 40 shaping machines, 4 horizontal 
and vertical planing machines, 27 slotting machines, 
190 lathes, and 16 screwing lathes. In the fitting 


shop are also 174 vices and benches ; and as indica- 
tion of the size, it may be said at one time six ma- 
rine engines of together 47,000 indicated horse- 
power have been in process of erection in the shop. 

The boilermaking shop and the copper smithy, 
are arranged within one building, of brick and iron, 
divided into six bays, varying in length from 190 ft. 








to 290 ft., while the width is from 40 ft. to 68 ft., 
and the heights to crane track 40 ft. to 50 ft. Engrav- 
ings of the boiler shop are given on pages 354 and 
355 ; and at the outset it may be said that the plant is 
arranged for working shellplates up to 2 in. in thick- 
ness, and of 48 ft. in length and 12 ft. inwidth. In 
the first bay, which is served by a 30-ton crane, 
are six radial drilling machines, one boring machine, 
one milling machine, and two multiple drilling 
machines for drilling boiler shells. These latter 
have five spindles, shown at the end of the bay 
illustrated by the upper view on page 354, each arm 
and spindle being driven independently from one 
shaft. The spindles have a traversing motion 
through 10 ft., and as each arm swings, they have 
a wide radius of action, so that the machine can 
drill boilers of 20 ft. in length. One man attends 
all five drills. There is a circular milling machine, 
used for planing edges of circular jobs up to 18 ft. 
in diameter, and an Atlas riveter, giving a pres- 
sure of 90 tons. The hydraulic tools are all on 
Tweddell’s system, including a double shell-rivet- 
ing machine 12 ft. deep to work a boiler 24 ft. long. 
In proximity to the larger tools are jib cranes, 
ranging up to 50 tons capacity, and here it may be 
remarked that the boiler-shop, like the engine, 
fitting, and erecting shops, with all their tools, has 
been only recently constructed, so that it is not only 
modern in equipment, but suitably arranged for the 
heavy work involved in latter-day marine machinery. 

It will be noticed from the engraving on page 354, 
that the Vulcan Company still adhere to the 
practice of cutting the cover-plates on the boiler to 
conform to the riveting, to insure the minimum of 
distance between each rivet and the edge of the 
plate at any point for security in caulking. The 
zigzag edges are milled by a special cutter. The 
caulking is also done by a tool of novel design. 
The holes for carrying the heating and stay tubes 
are cut by machine with a telescopic spindle driven 
by shafting. The universal drilling machines are 
for the most part mounted on the columns carrying 
the overhead cranes, track, and roof. The heavy 
tools we have been describing are mostly in the 
first, second, and third bays; we have indicated the 
number of tools in the former, and may remark 
here that there are in the second bay 11 drilling 
machines, two multiple drilling machines, a boiler- 
end turning machine, and several milling and 
and slotting machines. The two overhead cranes 
carry 45 tons. The hydraulic pumps and accumu- 
lator for the riveting and other machinery are 
placed in the second and third bays. At the end 
of the third bay is an engine-room with two steam 
engines, a 200 horse-power compound engine, 
driving the machinery boiler-shop by ropes, and an- 
other engine, driving a dynamo for the electrical 
light of this shop. Steam is supplied from a 
marine boiler, erected, along with a reserve marine 
boiler, in a sheet-iron house adjoining the engine 
house. There is also fitted up the testing machine 
for ascertaining the strength of the materials. 
There are in this third bay two large stationary and 
several movable riveting machines already referred 
to. Over the stationary machines are two travelling 
cranes with a lifting power of 30 and 25 tons respec- 
tively, while overhead is a 45-ton travelling crane. 

The fourth bay, which has a 30-ton rope geared 
overhead travelling crane, is illustrated by the lower 
view on page 354, which is a view across the shop 
at right angles to the bays. Here are fitted up 
several turning and punching machines, shears, and 
plate-edge planing machines, and as a suggestion 
of the size of the plant it may be stated that one 
of the plate-edge planers illustrated is 56 ft. long, 
but as the ends are open, any length of plate can be 
planed. 

In the fifth bay, which has a 20-ton overhead crane, 
there are several drilling, milling, slotting, planing, 
and shaping machines, two machines for making 
copper stays, four multiple copper stay drilling 
machines, two double tools for turning and screw- 
ing stay tubes, one stay tube screwing machine, 
and a circular saw. ‘There is a set of vertical 
boiler plate bending rolls for working plates of 
2 in. thick and 12 ft. broad, the rolls being 25 in. 
and 18 in. in diameter. It is driven by a vertical 
double-cylinder reversing engine, two horizontal 
bending rolls with belt gear. Two milling ma- 
chines for boiler ends, and a vertical machine 
for working round and oval holes, are specially 
noteworthy. They work edges at almost any angle, 
the milling-tool holder being mounted on a swivel- 
ling joint, and actuated by rack and pinion. There 
are two machines for cutting the threads on Belle- 








ville tubes. These tubes, by the way, are gal- 
vanised at the Vulcan Works. , 

The sixth bay is illustrated on page 355. In the 
foreground are the heating furnaces, of which 
there are four ; one 20 ft. by 16 ft., a second 29 ft, 
by 9 ft., a third 17 ft. by 10 ft., and a fourth 
15 ft. by 7 ft., while opposite is to be seen a 
typical press. There are four presses, the largest 
having four cylinders, working at a pressure of 300 
atmospheres, generated in two pumps behind the 
press, driven off the main shafting. There is no 
accumulator for this installation, the pumps work- 
ing direct. The rams in all cases are under ground 
level and work upwards, and the resistance is, as 
shown, provided by a series of built-up channel 
irons held in position by columns bedded in con- 
crete. There are two presses for locomotive 
and other boiler dome ends and manhole covers, 
the press being suitable for working radii from 
1 metre to 2.6 metres (8} ft.) in 1-in. plates 
when cold. There are two sets of bending rolls, 
one 12 ft. the other 6} ft. long, an hydraulic 
flanging machine, steam hammers up to 65 tons, 
43 smiths’ hammers, with uptake leading under- 
ground tothe mainchimney. These latter are sup- 
plied with blast from three large Roots’ blowers in 
the next bay. In a central position in the view are 
two of Allan’s steam strikers from Cardiff. 

In the boiler-shop we have described there are 
usually from 850 to 900 men engaged, and about 
5000 tons of boiler work is turned out annually. 
The boiler shop and the coppersmith have in all 
180 machine tools. 

The coppersmiths’ shop, which is parallel with 
the boiler-shop, has a length of 280 ft., a width of 
62 ft., anda height of 28 ft. In it 130 men are 
employed. There are three tube-bending machines 
that will take tubes 133in. by 2 in. by 0.39 in. 
thick, a machine for drawing tubes up to 9.8 in. 
in diameter. There are also two drilling machines 
and two shears. There is a 25-ton steam hammer, 
and several smaller ones. One of these, constructed 
at Ludwigshafen, consists of a pivoted arm, and 
under it an eccentric crank, the rotating of which 
at a high speed causes the arm and hammer to 
reciprocate with the closest possible approximation 
to the action of the smith’s arm. 

In the centre of the engine works is the forge. 
It contains 10 steam hammers, four welding fur- 
naces, two forging machines, two blowers, and 63 
forges. The power for the blowers and the machines, 
which are all driven by belts, is supplied by a 25 
horse-power steam engine. Here also are fitted a 
vertical 50 horse-power steam engine, driving a 
dynamo for lighting the yard and shops; 2 little 
40 horse-power engine, which drives a dynamo for 
electrically lighting the offices. Moreover, there is 
a portable steam engine of 50 horse-power, with 
dynamo for supplying electric light wherever it is 
wanted. The steam for the hammers is generated 
by four boilers, heated by the gases from the weld- 
ing furnaces. Four other boilers are erected at the 
end of the forge, and supply steam of 110 Ib. pres- 
sure to the engines in the shops. 


LocoMoTIvVE CONSTRUCTION. 


The locomotive department, of which two typical 
views are reproduced on page 362, is equipped 
for the production of about a hundred engines 
annually, and the works have altogether de- 
livered 1750 locomotives. A speciality is made 
of engines of all types for the Prussian State 
railways, but the works have also supplied a 
large number of locomotives for other railways 
and for light railways of several gauges-normal, 
1 metre, 0.75 metre, and 0.60 metre. Foreign 
countries have also given orders, and ‘‘ Vulcan” 
engines are doing good work in Italy, Spain, 
Denmark, Bulgaria, Russia, East Africa, and 
other countries. For the locomotive depart- 
ment work two of the bays of the main 
engine shop are arranged, and these are 
equipped in every way for the most careful and 
exact workmanship of modern requirements. 
Wherever suitable, travelling cranes and hoists have 
been put up. The shops are connected with one 
another, and with those where the marine engineer- 
ing is carried on, by rail tracks, turn-tables, and 
transfer tables, and three locomotives of special 
construction with slow-speed toothed gear have 
been reserved for this department. 

*The boiler-plates to be sha are uniformly 
heated in furnaces, and worked and bent by 
hydraulic presses. Exact dimensions can thus be 
guaranteed, and the work is neat and not dis- 
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figured by hammer blows. The boiler-plates are 
rolled to form, and all the rivets are inserted in 
drilled holes, while riveting is done entirely by hy- 
draulic machinery. Six or eight frames, after having 
passed. through the rolls, are put together on a 
triple boring and drilling machine, which delivers 
one set of frames exact to the pattern. The cylin- 
ders are bored and planed on special machines. 
Most of the parts are shaped and finished to the 
pattern, so that there remains very little to be done 
when putting them together. All the frame cross 
connections are planed before fitting on, and the 
corresponding bolt-holes are bored with the help of 
portable machines. The holes for crankpins and 
cranks are bored simultaneously on both sides and 
shaped, and the machines remain unaltered until 
the whole set of one order is finished, so that stroke 
and angles are mathematically accurate. The most 
complete tests are applied before an engine is 
allowed to leave the works. The cut-off is regulated 
to all degrees, the engine is put under full steam, 
all pipes and joints are examined to ascertain 
whether there be any leakage, and brakes and in- 
jectors are put in operation, &c. The engine is 
then painted and varnished and sent off, either 
on its own wheels or on trucks, starting from the 
railway sidings of the works. 





RECENT EXPERIENCES WITH STEAM 
ON COMMON ROADS.* 
By Joun I. Toornycrort, F.R.S. 


As from the very earliest times, means of communica- 
tion and of transport have been of the first importance, 
it was inevitable that in the very infancy of modern 
engineering men should turn to the steam engine for a 
solution of the ever-pressing problem of rapid and econo- 
mical transport; and accordingly we find that nearly 
three hundred years ago Ramsay invented and patented 
a steam wagon, followed some years later by the illus- 
trious Newton. 

Coming down to more recent times, to mention only 
one of the several prominent builders of steam coaches in 
the early part of this century, I may remind you that 
Mr. Hancock’s vehicles ran fairly successfully at speeds 
from 9 to 15 miles per hour plying daily through the 
crowded London streets between the City and Paddington 
nearly seventy years ago. 

The earlier builders had, however, to contend against 
almost insuperable obstacles : the general want of good 
roads off the great highways, the rudimentary condition 
of engineering manufacture, and the hostility of the 
great mass of the nation, made permanent success im- 
possible at that time. : 

Experience gained with the water-tube, or ‘‘ express” 
boiler, combining the three essential requisites of high 
pressure, lightness, and durability, and the small quick- 
revolution engine, together with the very greatly im- 
proved materials and manufacturing processes of recent 
years, enable us to now attack the problem with every 
prospect of lasting success. 

But progress is, unfortunately, still impeded by the 
law; the effusively welcomed ‘‘ Locomotives on High- 
ways Act, 1896,” though removing some obstacles, and 
thus giving an impetus to the manufacture of the lighter 
types of road locomotive, is found to be a very imperfect 
measure, and must be materially amended to enable the 
wide-spread demand for speedier and more economical 
transport of heavy loads, on ordinary highways, to be 
m 


tLe weight of vehicle, unladen, to less than 3 tons; one 
finds that merchants and manufacturers insist on loads 
of from 5 to 10 tons being dealt with, and it is commer- 
cially impossible to build a durable vehicle for this 
service within the above limit of tare; I say ‘‘commer- 
cially” and ‘‘durable,” as it is quite conceded that, by 
the free use of aluminium, special steels, and special 
workmanship, an expensive vebicle may be easily built 
which shall perform this arduous task admirably during 
a short period, as, for example, on a series of trial runs ; 
but it is needless to point out that this is not successful 
commercial production. 

In France makers are allowed a greater latitude, and 
have devoted themselves more particularly to the problem 
of passenger transit ; they have found that to carry a load 
of about 14 tons of human beings they require a tare of 4 
to 5 tons ; while I believe the ratio of tare to net need 
not be so great as this, it is yet desirable to point out that 
the wear and tear of vehicles due to road shock being a 
kinetic action varies probably as the square of the speed, 
£0 that the demand for greater loads at higher speeds in- 
volves the construction of vehicles of durability vastly 
greater than those at present in general use. 

In Lancashire loads of as much as 10 tons are carried 
daily on one four-wheeled ‘‘lurry ” drawn by horses over 
i roads at the crawling speed of about two miles per 

our; durable steam vehicles will be built to transport 
as — or greater loads at more than twice this speed, 
and at about one-half the ccst when this repressive clause 
1s withdrawn. 

Presumably the object of fixing a limiting tare is to 
Provide against undue damage to the roads; but this 
would be better attained by making the total tyre width 





* Paper read before Section G of the British Associa- 
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The clause that presses most hardly is that restricting | Tp, 
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a function of the gross Joad. It is not uncommon in Lan- 
cashire to find a gross of 12 tons on a total tyre width of 
18 in. (4 by 4$in.), in addition to which the damage to 
road surface caused by the horses’ hoofs has to be remem- 
bered ; there is thus, neglecting altogether the latter con- 
sideration, 2/3 ton per inch width of tyre in these every- 
day cases. 
ake now the extreme case of a steam vehicle havin 

a 5-ton tare, carrying a useful Icad of 10 tons, and, with 
fuel and water, weighing a gross of 164 tons; at the 
same rate as obtains in the cashire. lurries, a tyre 


width of a = 25 in., total, will be required, which may 


be obtained by making the leading wheel tyres 5 in. wide 
and the driving tyres 73 in. 

On the question of road damage, as Sir F, Bramwell 
points out in his paper read before the Oxford meeting in 
1894, a House of Commons Committee so long ago as 1832 
reported that: ‘‘As steam vehicles admit of greater 
breadth of tyre than other carriages, and as the roads 
are not acted on £0 injuriously as by the feet of horses 
in common draught, such carriages will cause less wear of 
roads than coaches drawn by horses.” 

Too much stress can hardly be laid on the necessity of 
building durable vehicles ; it is certain that unless de- 
signed with generous proportions, excessive wear and 
tear soon takes place; in this connection it is useful to 
recall the experience gained by the Russians some years 
ago. 

The Messrs. Winans built some ldcomotives for the 
Czar, which were paid for by weight ; in consequence it 
was jestingly said that these engines were cast whole, 
taken from the sand red-hot, water poured in boilers ; 
sufficient steam being thus generated for the trial run. 
ey were, of course, very heavy, and were, later on, 
displaced by others of lighter design. The sequel, how- 
ever, is interesting. The lighter engines soon went to 
pieces in the hands of Russian drivers; Messrs. Winans’ 
old engines were replaced, and did excellent service dur- 
ing many years. : 

trust you will excuse my dwelling so much upon this 
point of tare weight ; but it is the one and only obstacle 
now remaining in the way of the complete solution of the 
problem, and that must be my justification. 3 

The law allows each light locomotive to haul one trail- 
ing vehicle, their joint tare not exceeding 4 tons; and it 
might be thought that this would permit the successful 
transport of heavy loads. : ale 

Experience shows, however, that while this is the case, 
per se, manufacturers and merchants can rarely Le found 
to view this method with favour owing to the difficulty 
anticipated in manceuvring into and out of yards and 
wharves with a second vehicle; and their present attitude 
is strongly in favour of the whole load being borne by the 
motor vehicle alone. 

I proceed now to a brief description of some of the 
vehicles built to my designs during the past few years. 

To begin at the beginning. the first diagram shows a 
light steam-driven van (see ENGINEERING, vol. lxii., page 
47), built in 1896, and designed to carry a useful load of 
1 ton, at a speed of from 8 to 12 miles per hour ; the pro- 

lling machinery is in the fore part of the vehicle (the 
Front wheels are the larger pair) and is chain-driven and 
front driving. The engines area pair of small inverted 
vertical tandem compounds, having cylinders 2 in. and 
4in. in diameter by 3 in. stroke, and making about 500 
revolutions per minute at a vehicle speed of 8 miles per 
hour. A machine-cut toothed pinion on the crankshaft 
engages with a spurwheel on a countershaft which, in its 
turn, rotates the driving wheels through a pair of block 





tion, Dover Meeting. 





chains driven by suitable sprcckets. The counterchaft 





carries the usual differential or ‘‘ Jack-in-the-box ” gear 
to facilitate steering. 

The boiler is of the water-tube type, in which the 
water-tubes also form the firebars, and was designed for a 
very light launch boiler; the tubes are of solid-drawn 
steel §in. o.d.; the heating surface is about 50 square 
feet and grate area about 24 square feet. An air con- 
denser is fitted on the roof of the van ; this is constructed 
of a series of thin copper tubes and weighs less than 2 cwt. ; 
the cooling surface is about 130 square feet. Placed in 
this position, and concealed from view by the side boards, 
it occupies little room and does not have the effect of 
making the vehicle appear bulky; under ordinary cir- 
cumstances it condenses most of the exhaust steam from 
the engine. The safety valve discharges also into the 
condenser which thus provides a silent and visible blow- 
off ; this is a point of some importance in steam-driven 
vehicles plying in crowded thoroughfares. 

The air condenser, of course, gives no vacuum ; indeed, 
there is no doubt but that it increases, and, if not suit- 
ably arranged, very greatly increases, the back pressure 
of exhaust. 

The condensed steam also is very often so contaminated 
with grease from the engine as to be unfit for boiler use. 
It introduces the further disadvantage of increased cost, 
weight, and complication, the latter both by reason of 
its own construction, and of the additional piping and 
connections involved. It is doubtful whether these de- 
merits do not more than outweigh the two nominal advan- 
tages its use confers, namely, less deposit of lime in the 
boiler, and the necessity of carrying a small feed tank 
only. There is the further, and undoubted, advantage of 
hot feed, but this is simply obtained otherwise by con- 
structing the exhaust silencing vessel as a feed heater. 

The condensed water drains from the condenser into a 
hotwell, and is thence re-delivered to the boiler by a feed 
pump driven from the engine shaft. To prevent any 
accumulation of pressure in the condenser, from acci- 
dental causes, communication with the funnel is preserved 
through a connecting pipe. 

In roofless vehicles it is difficult to arrange for an effec- 
tive air condenser. Experiments have shown that a plain 


compe tube, while possessing ample receptive area, lacks 
radiating surface; this defect may be largely overcome 
by the addition of external radiating gills to the tubes, so 


disposed as to present a very short free path to the air 
currents traversing them. Such an air condenser must 
be cooled by a fan driven from the engine, and can 
made lighter and more compact than if formed cf plain 
tubes ; this fan will absorb about 12 per cent. of the whole 
—— power, and forms a further complication in the 

esign. 
The weight of the van, unladen, is atout 30 cwt., 
and a load of 1 ton is successfully dealt with at a speed of 
about 10 miles an hour along ordinary roads; though 
fitted with single-s gear only the van can mount hills 
of 1:13 on maadam surfaces. Rear steering has not 
been found convenient, and all later designs have front 
steering arrangements. 

The second diagram illustrates the type of the two tip 
wagons or dust carts supplied about two years ago to the 
Chiswick Vestry (see. ENGINEERING, vol. Ixiv., page 344), 
These have been in continuous daily service since deli- 
very, and are often used on Sundays also for the collec- 
tion of road scrapings. The tipping bodies have a carry- 
ing capacity of 6 cubic yards, which, in dust-bin refuse, 
weighs from 3 to 4 tons. At Chiswick about 22 cubic 
yards of material are deait with per vehicleday. With 
men working piecework, about 30 cubic yards per day is 
collected. : 

The boiler has a heating sur‘ace cf 65 square fee*, grate 
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STEAM MOTOR CARS. 
CONSTRUCTED BY THE STEAM CARRIAGE AND MOTOR COMPANY, LIMITED, CHISWICK. 
(For Description, see Page 357.) 














Fie 1. Tse First Toornycrort Steam PasseNncerR CARRIAGE. 
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Fic, 2, THornycrort Steam Motor Brewer’s Dray, 
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STEAM-PROPELLED VEHICLE WITH CHAINLESS TRANSMISSION. 
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MetnHop or Driving Rear WHEELS. 


of the leading wheels, so as to 
at their axes of rotation, produ 
this provision, an 


vides for the turnin 
satisfy the condition 
intersect on that of the rear axle ; b: , an 
differential motion of the rear wheels, -perfect facility in 
steering is attained. 

An air condenser is carried on the roof as already de- 
scribed in the van; the area of cooling surface is 145 
square feet, and the weight about 2} cwt. 
diagram (see ENGINEERING, vol. lxv., page 
628) is shown a tip wagon of later design ; in this the 
ping body is of high-grade steel of the quality used in 
construction of torpedo-boats; it was feared that this 
would prove noisy in running, but this was found not to 


The water-tube boiler has a heatin 
feet, grate area of 
type. An induced 
in the uptake, thro 
bustion pass ; on first lighting the fan is hand-driven, and 
in this way steam can be raised very quickly. 


area of 24 square feet, and a 
b. per square inch; it is o' 
van already described. 


ge working pressure of 
imilar type to that of the 
: The engine, however, is, 
in this case, attached beneath the underframe, and is a 
horizontal compound, having cylinders 3 in. and 6 in. in 
. he cranks are at 180 degrees, 
inders are on opposite sides of the crankshaft 
rmit easy running at high s 
8, valves, pistons, and piston-rods are of bronze, to 
Prevent the engine rusting up when standing. 

€ engine is thrown in and out of pear with a shaft 
co-axial with its own, by means of a friction clutch ; this 
es a toothed pinion engaging with a spur- 
countershaft, the remainder of the trans- 
to that of the light van, already 
fi c snold chains are, however, used 
or the final drive instead of block chains as in the light 
ese vehicles are front steering,: the method adopted 
@ that of the “divided axle ;” the arrangement pro- 


surface of 65 square 
is here of annular 
ught is created by means of a fan 
h which all the 





The engine is horizontal compound, having cylinders 
4 in. and 7 in. in diameter and 5 in. stroke, placed beneath 
the. underframe ; the working parts are completely en- 
cased, and the ‘‘oil bath” or ‘‘splash-about” method of 
lubrication is adopted. The transmission is effected 
similar to that of the Chiswick dust carts, 

This vehicle, with full load, maintains an average speed 
on ordinary roads of from 6 to 64 miles'an hour; at the 
higher of these two speeds the engine makes 500 revolu- 
tions per minute, 

In this wagon is found the first practical recognition 
of the advantage of separating the whole vehicle into a 
motor oat and a carrying part; it will be noticed rear- 
ward of the driver’s seat (or cab in this case) the upper 
surface of the underframe is left absolutely clear for the 
attachment of any type of after body desired. This 
vehicle has, in fact, done daily work for the Camberwell, 
Chelsea, Leyton, and Chiswick Vestries as a tip wagon, 
and as a wagon for the i of goods and material in 
Liverpool, Birmingham, and in the London district. In 
this lattex guise it is illustrated by a diagram (see ENnc1- 
NEERING, vol, lxv., page 726). 

The extreme length of the motor part only is 123 ft. ; 
breadth, 64 ft. ; and height, 10 ft. 

The wheels were piper? of steel, and of a light and 
elegant design, fitted with plain roller bearings; the 
peed — a age a svn and pos ee ip left 
much to esired ; due y to this, and partly, per- 
haps, to the wheels being somewhat light for their load, 
they proved to have but a very short ter life ; and 
on the terrible cobbles in the neighbourh of Liver- 
pool they were found wholly unsuitable, showing unmis- 
takable signs of collapse after only two or three days’ use. 

They were replaced by a pair of steel disc wheels, a 
feature of which is the divided false tyre | xb over the 
tyre proper. The road impact in these vy vehicles 

ways causes a marked lateral and circumferential flow 
of the tyre metal; this can be met by making broad and 
thick tyres of tough metal ; in this case it has been done 
by affixing to a light bs fo an outer tyre composed of a 
number of oblique-ended pieces with short gaps left 
between each ; this gradually yam = 9g in ser- 
vice, due to the ‘‘creep” of the metal; when worn out 
these may be replaced without sacrificing the tyre 
beneath. 

The steel disc wheel is, however, though very satis- 
factory in service, a rather heavy construction, and in 
later vehicles the wheels are of wood; metal naves, stout 
oaken spokes, ash felloes, wide and thick tyres of tough 
metal hydraulically squeezed on; and the adoption of a 
method of driving the wheel: from the felloe, leaving the 
spokes in much the same condition of service as in the 
horse-drawn vehicles, form a combination which 

ractically overcome the driving-wheel difficulty in these 

eavily loaded wagons. 

In Fig. 1, 358, is shown my first passenger car- 
riage ; this was largely an experiment, and is fitted with 
a method of transmission essentially different from that 
of any of the preceding vehicles. __ 

The engine and boiler are carried in the after part, the 
products of combustion are conducted downwards through 
a trunk, and discharged directly rearwards. 

An air condenser with radiating gills and air circulat- 
ing fan (visible in the figure) is fitted in the box in the 
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fore part of carriage. The whezls have solid rubber 
tyres 3 in. wide in metal rims. 

The transmission is effected in the following manner : 
A flanged pulley on the engine shaft drives a pair of 
equal pulleys on the countershaft through a link belt, 
each of the pair taking one-half the belt width in straight 
ahead running, the countershaft is in two parta placed 
co-axially, these parts being respectively driven by the 
two equal pulleys just mentioned, and carrying at their 
outer ends sprockets communicating motion to the driv- 
ing wheels through the medium of chains ; the engine is 
thrown into gear by a belt-tightening jockey pulley 
operated by the driver. 

By the adoption of this device of a pair of pulleys, 
sharing the driving belt between them, it is possible 
to dispense with the expensive ‘‘ Jack-in-the-box ” 
differential gear, and so far as my experiments have pro- 
ceeded, there seems promise of success; the intended 
action is as follows: On turning a corner the outer driv- 
ing wheel revolves more quickly than the inner; the belt 
automatically shifts towards the more quickly moving 
pulley, and the correct differential motion of the wheels 
18 thus not only permitted, but directly aided, in this 
way ; a8 a matter of experience, the carriage is found to 
respond to the steering wheel with the greatest readiness. 

The carriage in the illustration has maintained a speed 
of 16 miles per hour with ease, carrying half-a-dozen pas- 
sengers. 

In Fig. 2, page 358, is shown a 3-ton dray built for a firm 
of brewers, and which commenced running late last De- 
cember ; this dray hauls a further 2 tons on a second 
vehicle, and easily maintains a speed of 5 miles an hour; 
on several occasions loads of rather more than 6 tons have 
been transported at nearly 6 miles an hour. Its owners 
consider that it replaces three two-horse drays; the 
daily journey averages 30 miles, the total mileage to the 
present date is roundly 5000. 

The conditions here favour the economical employment 
of heavy motor vehicles; the brewery supplies its various 
dépéts situated at distances of from 14 to 20 miles; there 
is thus regular, full load, long-journey work, and the 
return runs are made with from 25 to 50 per cent. of load 
in empties ; the cost of running, inclusive of all charges 
for interest, depreciation, wages, fuel, repairs, and stores, 
is, roundly, 3d. per net ton-mile, or 0.6d. per barrel 
(36 gallons) per mile. 

It will be noted that the boiler, and all mountings, are 
now placed in front of the driver, but in such manner as 
not to obstruct his view ahead; the driver is seated on 
a transverse tank containing part of the feed water, the 
remainder of which is carried by a tank at the rear end 
of the underframe. 

The pressure and water gauges, sentinel valve, check 
valves, and fire are in full view; and all the operations of 
steering, reversing, braking, engine regulating, firing, 
and, in short, of completely controlling the vehicle, are 
performed from this seat. 

The bunkers are placed on each side of the boiler in 
the extreme front of the vehicle, and carry fuel for a 40 
to 50-mile run ; so placed the fuel is always to hand, and 
some protection is afforded the boiler in case of colli- 
sion. 

As will be inferred, the vehicle can be completely con- 
trolled by one man ; owners generally find it convenient 
for their own purposes, to carry a lad, but this is not abso- 
lutely necessary. ‘I'he extreme dimensions are: Length, 
174 ft. ; breadth, 64ft.; and height, 94 ft. ; the carrying 
body is of 12 cubic yards capacity, and has been large to 
accommodate a good load of ‘* empties” on homeward 
runs. 

The boiler is of the annular water-tuba type, with 
slightly inclined straight tubes, and fire contained in the 
bottom vessel so as to preserve the tubes from actual con- 
tact with the ignited fuel. 

The engine is of similar design to that of the steel tip 
wagon already described ; there is no air condenser, the 
exhaust steam from the engine being passed through a 
simple form of- feed heater, forming also an exhaust 
silencer, when any contained moisture is drained off ; 
thence it passes to a blast nozzle placed at the base of the 
funnel; in this way the exhaust is discharged noiselessly 
and invisibly. 

A small feed-pump chain driven from the engine sup- 
plies the boiler while the vehicle is running ; and an inde- 
pendent donkey pump is supplied fur feeding when stand- 
ing, and as a reserve. 

tconomy of water is of considerable importance in 
these vehicles, and the use of superheated steam no doubt 
effects an economy in this respect; but this economy is 
likely to be gained at the expense of considerable wear and 
tear of the engine. A more serious doubt exists as to the 
safety of these small superheaters, which are necessarily 
often at an ogg A high temperature, and subjected to 
severe vibration. is vehicle was at first fitted with a 
superheater placed in the combustion chamber, but after 
three months’ service it was removed, on account mainly 
of the consequent engine trouble; so far as could be 
judged from results in ordinary jaily service, very little 
increase in the water consumption appeared to result 
from its removal. 

The exhaust steam feed heater appears a useful ad- 
junct, as it both reduces fuel consumption, and causes 
the boiler to supply drier steam ; its use involves no risk, 
and very little increase in weight or cost. 

Water for a full-load run of 15 to 20 miles is carried by 
this dray. 

In all the preceding vehicles the final drive is effected 
by chains. The great difficulty in all self-propelled road 
vehicles has always been to provide a continuous driving 
effort without impeding the and independent play of 
the bearing springs. 

A chain, being a flexible connector, has enabled the 
difficulty to be overcome, but, so far, not in an altogether 


satisfactory way ; it is found that unless made exceedingly 
large and effectually encased and lubricated, their life is 
very short, and the replacement of worn-out driving 
chains is an important item in the up-keep cost; how- 
ever a very large number of vehicles, both heavy and 
light, are still chain-driven. 

Traction engine-makers have long abandoned pitch 
chains in favour of tooth gearing for driving purposes, 
and in some cases have adopted wheels with unusuall 
long teeth, and, in others, a modification of the well- 
known Oldham eee to permit the small amount of 
play (4 in. or so) they allow the springs in their vehicles ; 
others, again, have resorted to bevel gears and telescopic 
shafts to attain the same end. 

In the vehicle shown in Fig. 3, e 359, a method of 
chainless transmission has been adopted, whichis, I believe, 
entirely unlike anything previously used in this country, 
and the essential features of which may be thus described : 
The countershaft is in three distinct pieces; the first 
of these is attached to the channel-steel underframe, and 
is driven by the engine through a toothed gear ; the third 
is borne in bearings carried by a bracket supported upon 
an angle-steel frame connecting the front as rear axles, 
and termed the “‘ perch frame”; this third part carries 
a stout toothed pinion gearing with the spur ring of the 
differential gear, which is here borne by the rear axle. 

These two pieces are connected by a third, or ‘‘inter- 


For general use on ordinary roads, the steam engine 
gives sufficient range of power without the use of any 
variable speed gear, and this range is greatest when, as 
in the present instance, a valve gear permitting of a 
‘* linking up” is adopted ; my latest vehicles have a com- 
pact, constant-lead gear permitting any degree of expan- 
sive working, and this is found to result in a decided 
economy in water consumption. 

In most cases however, it is desirable, and even neces- 
sary, to provide a means of considerably increasing the 
turning effort on the driving wheels in order that soft 
roads may be successfully traversed, or very stiff gradients 
climbed ; for such contingencies a low-speed gear is fitted, 
enabling a turning effort 75 per cent. greater than the 
normal, to be exerted. The change speed gear adopted 
also provides for both the driving pinions on the engine 
shaft being placed out of gear at the same time, the 
ov then being capable of running freely with the 
vehicle standing ; this permits the engine to be employed 
for the driving of stationary machinery if required, and 
also enables the vehicle to be easily moved when steam 
is not up. The leading features of my most recent 
vehicles are briefly then as follow’: 

The whole motor part, with the exception of the wheels, 
is of meta], steel predominating ; I regret to have to add 
that aluminium freely enters into the construction at pre- 
sent, for a reason already dwelt upon. No chains are 
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mediate link,” by means of a pair of specially-designed | 
universal joints, one of which permits also of a transverse | 
sliding motion taking place ; these are so e as to pro- 
vide large bearing surfaces, to insure durability, and, 
being wholly enclosed, are dust-proof and oil-retaining. 
Between the extremes of no load, and a ‘‘ bump” with 
full load, there is a vertical motion of the underframe, 
relatively to the perch frame, of 6 in. or 7 in., and this 
is taken up perfectly by this means, without interference 
with the continuous torque exerted on the driving wheels, 
and without bringing any strain upon the frame or 
mechanism. 

The rear axle turns, and is carried in axle boxes somewhat 
of locomotive type, attached to the underside of a pair of 
laminated bearing springs; the rear wheels are driven 
from the felloes, as shown in Figs. 4 and 5, by a pair 
of Fe attached to the main axle at the off side, and 
to the sleeve of the differential gear at ‘the near side, 
pressing against suitable projections from the felloes ; by 
this means the driving-wheel spokes are relieved of the 
driving effort, and a yielding connection is obtained 
between the road wheels and the driving mechanism. 
The legal limit of speed is, at present, five miles an 
hour for the heavier class of self-propelled vehicle ; the 
type shown in Fig. 3 is easily capable of maintaining a 
s , with full load, of 6 or 7 miles an hour. In fact, in 
the competition organised by the Self-Propelled Traffic 
Association early last month, one of these, described as a 
**standard 3-ton steam wagon, capable of hauling a 
further 2 tons under ordinary circumstances,” trans- 
ported a load of 64 tons about 36 miles daily, at a running 
speed of over 6 miles per hour, and mounted gradients 
with this load, of the unusual steepness of 1 in 9, at 








ER-TUBE BOILER. - 


used, the method of driving already described being 
adhered to. . Ee 

The water-tube boiler has straight, slightly inclined 
tubes, fired from the top, and the fire cleaned through a 
special door at the bottom (see Fig. 6). Lo 

The engine is wholly enclosed, with oil bath lubrication, 
but is so arranged that easy and complete access to all 
parts can be readily gained; adjustment is required 
about once in three months; a constant-lead radial valve 
gear is fitted, having 1 bearing surfaces and driving 

iston valves. The engine is suspended from the under- 
— from three points in such manner as to be relieved 
from all strain due to “‘ winding ” of the underframe when 
running ; the feed pump is directly driven by the engine, 
and the valve box so arranged that the valves are instantly 
accessible; the auxiliary feed is by a self-starting injector, 
so designed to enable the cones to be withdrawn while 
the boiler is under steam. : 

Two-speed gear is fitted as already described ; a worm- 
driven steering gear is pee pee sllowing free play to 
the front bearing springs, and having all steering strains 
self-contained. sari, : 

The motor part permits any type of carrying body 
being attached, so that one vehicle can be used in a 
variety of services. Durability, simplicity, economy, and 
centralisation of control are the main features in the 
latest vehicles of my design. 3 ' 

Welsh coal is used as fuel, though coke, oil, or in- 
ferior fuels can also be burned ; used intelligently Welsh 
coal causes no smoke nuisance whatever, burns noise- 
lessly, and is not difficult to obtain, Oil is considerably 
more costly, is not everywhere procurable in sufficient 
quantity, and is often noisy in bu and liable to 





Liverpool, 


leave an offensive odour in the track of the vehicle. 
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Care should be exercised in the selection of the driver, 
as the success of the vehicle depends in a considerable 
degree upon his care and intelligence ; he should under- 
stand all the details of construction of his vehicle, and be 
able to deal with any small defect that may arise while 
on a journey, and of making adjustments and executing 
small repairs to the mechanism when in the shed. For 
the farrier’s forge there must be substituted a primitive 
repairing shop fitted with a few simple tools and spare 
parts, to enable this to be done expeditiously. 

I will conclude by inviting your attention to the pre- 
ceding Table, which embodies some results recently ob- 
tained with heavy steam vehicles, both in this country 
and in France. The figures for the ‘‘Ravee” have been 
introduced to enable a comparison to be made between 
present-day practice with light locomotives and the heavy 


road engines built some years ago for service in the Pun-, 


jaub. he ‘‘Ravee” figures were obtained by Mr. 
Crompton from the celebrated journey from Ipswich to 
Edinburgh and back, a total distance of 805 miles; the 
figures for the other vehicles are almost wholly compiled 
from official accounts of trials. It will be seen that the 
palm for minimum water per gross ton-mile, remains at 
present with the De Dion vehicle, a result due mainly to 
the very considerable amount of superheat employed in 
these vehicles. The importance of fuel consumption is 
often over-estimated; this item of expense constitutes 
not more than 10 per cent. of the total ruaning cost. 

The problem of the light locomotive I believe to be 
already solved in all its main features; a more extended 
experience wil], of course, suggest many improvements in 
details. It will be necessary to carry heavier loads than 
is at present practicable, and this will become possible 
simultaneously with the removal, or amendment, of the 
existing restrictions as to tare weights. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 14. 

Tux scarcity of pig iron is becoming more accen- 
tuated, and in finished iron there is a shortage and a 
delay in filling contracts that causes much annoyance 
to constructors. There is also a growing scarcity 
of labour, which is threatening to become serious. 
Several new steel plants have been projected within a 
few days, one being by the Republic [ron and Steel 
Company, at Youngstown, Ohio. It will bea Bessemer 
steel plant, costing 1,000,000 dols., and will produce 
600 tons daily. Several idle ore mines in Eastern 
Pennsylvania are starting up. Wages of blast-furnace 
workmen are advancing. ‘Lhe third, and in some in- 
stances the fourth, advance has been voluntarily 
accorded. The American Wire and Steel Company 
has advanced price of nails 15 cents. Barbed wire has 
been advanced 3 dols. a ton, and smooth wire the 
same. A good many furnaces took long orders last 
spring at the low prices then prevailing, and are still 
filling them, so that the high quotations do not always 
mean that consumers are payingthem. The third rise 
in Southern pig iron in 20 days took place last week, 
making 75 cents, while Northern iron moved up 1 dol. 
This makes Southern No. 1 18 dols.; the freight north 
is 4.25 dols. There is a great scarcity of basic and 
Bessemer, and furnaces are sold months ahead. Bar 
mills are choked with orders, and plate and structural 
mills are refusing business for this year’s delivery. 
Large transactions are reported in girder rails for tram- 
ways, the construction of which is assuming extra- 
ordinary proportions. All indications point to a still 
higher range of values, and that immediately. Great 
apprehension exists, and it is evident considerable pro- 
jected work will be delayed. 





Iron Org AT PuILADELPHIA.—Imports of iron ore at 
Philadelphia have largely increased of late. Of thirty- 
seven tramp steamers which recently loaded for Phila- 
delphia, twenty-three carried cargoes of iron, manganese, 
or copper ore, 


NORTHALLERTON.—The works of the Northallerton 
Electric Light and Power Company have been opened by 
Mr. J. Hutton, M.P., and the town is now illuminated 
by 12 electric arc lamps of 2000 candle-power each. 
Orders have been already received for 600 lights in 
private houses and shops. The cable conveying the cur- 
rent is of aluminium instead of copper. Asan immediate 
result of the introduction of the light, the price of gas at 
Northallerton has been reduced from 33. 11d. to 3s. 3d. 
per 1000 cubic feet. 





Tuk Stpertan Ratzway.—The time when one can 
travel by rail the whole of the Russian Empire as far as 
its most easterly point is only a few months distant. Of 
the section between the Baikal Lake and the town of 
Sreteusk 530 versts have already been railed, and only 
some 400 versts still have to be completed. The naviga- 
gation of the Amur River is likely to prove of the 
Breatest importance, and dredging operations have 
already been going on for some two or three years, and 
are still being pushed ahead. Since the abandonment of 
the Sreteusk-Chaborowsk line, the Amur River has sprung 
mto a waterway with vast possibilities, and there is 
already a considerable traffic. The completion of the 
Siberian Railway will greatly influence the emigration 
to that part of the world, for whilst it has hitherto been 
Principally directed to the interior, the Amur Province 
and the coast are for the future likely to attract large 
numbers of emigrants, 


MISCELLANEA. 
New valuable claims, both copper and iron ore, have 
recently been lodged in the Norbotten district, Sweden. 


The West Australian export of gold has increased 
from 302 oz. in 1886 to 1,050,183 oz. last year, whilst 
the returns for the first eight months of the present 
a already totalled 993,123 oz., valued at 3,773,874. 
sterling. 


The traffic receipts for the week ending September 10, 
on thirty-three of the principal lines of the United King- 
dom, amounted to 1,947,175/., which was earned on 
19,548 miles. For the corresponding week in 1898 the 
receipts of the same lines amounted to 1,844,340/., with 
19,2534 miles open. There was thus an increase of 
102,835/. in the receipts, and an increase of 294} in the 
mileage. 

It would seem that the Russian authorities are desirous 
of negativing the resolution of the Finnish Senate about 
the construction of a railway from Uleaborg to Tornea, 
and instead want to bring about a more intimate con- 
nection between the Russian and the Finnish railways by 
means of a bridge across the Neva. The Tornea line has 
otherwise been looked upon as a link of great importance 
in connection with the new Ofoten Railway. 


In view of the increasing price of tin, it is interesting 
to learn that the Tasmanian exports of this metal had, 
up to the end of 1897, aggregated 80,000 tons, the Mount 
Bischof Mine being responsible for about three-sevenths 
of this total. This mine is worked in open quarry at 
three separate faces known respectively as the Brown 
face, the Slaughter face, and the White face. The Brown 
face forms a semicircular quarry over 700 ft. in length. 
The ore consists of brown oxide of tin and has been 
proved to a depth of 260 ft. The Slaughter face is of 
— character, whilst the White face is an alluvial 

eposit. 


The United States Circuit Court of Appeals has just 
rendered a decision of great importance to the American 
iron industry. About a year ago the Carnegie Steel Com- 
pany brought an action against the Cambria Iron Com- 
pany for infringing the patent of William R. Jones, 
covering the use of a mixer or reservoir of molten metal 
in making steel by the Bessemer process. By using this 
mixer it is possible to insure a continuous supply of 
metal to the converters, and the system also gives great 
facilities for controlling the quality of the product. The 
decision was, in the first instance, adverse to the Cambria 
Company, but on appeal the: higher court has declared 
that the Jones’ patent had been anticipated by previous 
inventors, and so the Carnegie Company lost the day. 


The value of a Transvaal patent would seem highly 


speculative in view of the fact that it is apparently | jo, 


within the power of the president to override it, by 
giving a monopoly of the manufacture of the article 
patented to someone else. Thus Messrs. Read, Holli- 
day, and Sons, Limited, of Huddersfield, having pur- 
chased the Transvaal patents for the manufacture of 
calcium carbide, were about to establish works there, 
but now find that Mr. Kruger has conferred a monopoly 
of the manufacture and pi of this product on a rival 


firm, who coolly offer to sell their ‘‘rights” to the] pe 


patent holders for a sum of 15,0007. The complaints of 
the latter are met by a suggestion that they should apply 
to the Transvaal law courts. 


The system of promoting officials adopted on the State 
Railways of France is described in a recent issue of the 
Railroad Gazette. On December 1 of each year the heads 
of departments draw up two tables of promotions, one by 
selection and the other by seniority. Advancement by 
seniority is the practice for two-thirds of the positions, 
for which the wages do not exceed 2100 francs per annum 
in Paris, or 1800 francs per annum in the country, and 
also for one-third of the positions, attached to which are 
salaries of from 2400 francs to 4000 francs at Paris, and 
1800 francs to 3000 francs in the provinces. Employés 
may, at the discretion of the director, be retired at the age 


of fifty-five, and are compulsorily retired at the age of | g,, 


sixty-four if appointed by a minister, and at the age of 
sixty-two if appointed by the director. The rules as to 
working hours now provide that drivers and firemen shall 
have at least eight hours of uninterrupted rest every 
twenty-four hours, and that inspectors shall have at least 
twelve hours of uninterrupted rest every twenty-four 
hours. 


Some fairly important work in the matter of sewera; 
has just been completed in the district of Shipley, York- 
shire, at a cost of considerably over 50,0002. The work 
has consisted in the main in the construction of inter- 
cepting sewers, constructed along the lines of the rivers 
and becks, into which the collecting sewers have hitherto 
discharged their contents direct. These interceptin 
sewers terminate in a large tank sewer 800 ft. long an 
84 ft. in diameter in which the ter collects, and from 
which it is finally pumped up to the bacterial beds, of 
which there are two series, each consisting of four tanks all 
100 ft. long and 66 ft. or 72 ft. wide. The effluent from these 
tanks is by the Board of Trade requirements finally passed 
through land before being allowed to enter the streams. 
The amount of land provided for this purpose is 9 acres. 
A garbage destructor, constructed by Messrs. Meldrum 
Brothers, is also provided at the sewage works, and it is 
intended to use the surplus heat from this for boiler firing 
and thus provide power to generate electricity for street 
lighting and other purposes. Mr, Malcolm Paterson is the 
engineer to the works. 


The British Fire Prevention Committee have published 





a description of their experiments made last April with 








electro-glazed sheets of Luxfer window prisms built into 
teak casements. These casements, of which there were 
three, each showed 3 ft. by 4 ft. of glazing in the clear, and 
were constructed of 4in. by 4 in. blocks of Luxfer prisms, 
held in position by copper electrolytically deposited. The 
duration of the test was 35 minutes, the temperature 
being raised to 1000 deg. Fahr. within the first 15 minutes, 
Water was then turned on to the outside of the prisms for 
two minutes, following which the temperature was raised 
during 15 minutes more to 1500 deg. Fahr., and water 
then applied for a period of three minutes. The test, it will 
be seen, was severe, but the whole of the prisms remained 
in position, though the glazing bulged outwards from 
their teak frames, which were ch toa depth of 4 in. 
Out of 317 squares of prisms only seven were broken 
through and had pieces out. The remainder, though 
cracked and strained, withstood the action of both fire 
and water, and none of the copper glazing bars were 
broken or appreciably oxidised. 


In a letter published in the Times on Tuesday last Mr. 
W. M. Acworth gives particulars of some recent experi- 
ences in fast travelling in the States. Drivers there are 
expected to make up time if any is lost, and succeed in 
doing so, even under unfavourable conditions. The 
summer express service between Philadelphia and 
Atlantic City is particular noteworthy. Two rival com- 

nies both run two trains daily, making the run in 

minutes. This involves, in the one case, running 554 
miles in 50 minutes, and in the other 584 miles in 55 
minutes. On one trip Mr. Acworth relates he started 
from Camden one. mirute before time, but a mile and a 
half out the train was brought to a stand at a level 
crossing ; nevertheless, the remaining 54 miles were run 
in 45 minutes 11 seconds, the whole time for the journey 
being thus 51 minutes 24 seconds. The average speed 
between the 19th and 54th mile-post was 78% miles per 
hour, and the fastest mile was run in 44 seconds, or at a 
speed of 81.8 miles per hour. There are a number of 
other expresses run on the same Jine, which take but five 
or ten minutes more to make the journey. The Penn- 
sylvania Company, indeed, only class as expresses thc s? 
trains making the journey (584 miles) in less than 75 
minutes. The distance, it will be seen, is slightly greater 
than to Brighton from London, but the service is in- 
finitely superior. 

The enormous development of the copper-mining in- 
dustry in Northern Michigan has necessitated the adop- 
tion of very powerful hoisting engines, the depths bein 
great and the load to be raised heavy. A fine engine o 
this character just erected at the Tamarack Mine by 
the Nordberg Manufacturing Company, of Milwaukee, 
is described in a recent issue of the American Machinist. 
The engine is of the diagonal type, and has four cy- 
linders each 36 in. in diameter by 60 in. stroke, con- 
nected two and two on to two crankpins. The main 
rings are 24 in. in diameter by 42 in. long, and the 
drum is 25 ft. in diameter and 24 ft. 6 in. long, and is 
provided with spiral grooves for 14 rope. These spirals 
are, however, only provided at the ends of the drum, 
since the depth of the shaft being 6000 ft., a drum of an 
enormous size would have been needed to carry out the 
principle of the spiral drum in its entirety, and hence the 
middle portion of the drum is cylindrical. The total 
weight of the drum and shaft is 300,(00 lb. The load to 
rai consists of 6000 ft. of 14 rope, weighing 
21,800 lb., the cage weighing 4200 lb., two cars 4000 lb., 
and the rock mined 12,000 lb., making a total of 
42,000 lb. suspended on one rope. Part of this is, how- 
ever, balanced by the descending cage. The speed of 
hoisting is 4000 ft. per minute. The engines are fitted 
with Corliss valves, the reversing gear being peculiar, 
but not easily explained without drawings. 


Armoured concrete, that is to say, concrete in which 
a layer of steel or iron rods is embedded, has of recent 
years been largely adopted on the Continent, and ex- 
perience has conclusively shown that the resistance of the 
concrete mass to fracture is increased in a really extra- 
ordinary degree. A rational explanation of this augmenta- 
tion of strength has, however, been wanting, the rules used 
in proportioning hitherto having been purely empirical. 
me recent investigations of M. Considére go far, however, 
to fill this void, his experiments having been specially de- 
signed to demonstrate the real nature of the assistance 
rendered by the metal reinforcement. ms of armou 
concrete were accordingly subjected to pure — 
shear being eliminated, and their behaviour carefully 
watched. fe was thus shown that the tension surface of 
such reinforced beams was capable of taking a stretch 
without fracture fully eight times as much as the stretch 
at rupture of quite similar beams of unstrengthened con- 
crete. This fact was confirmed by experiments in 
direct tension. Here the stretch of an armoured rod was 
20 times as great as that corresponding to the fracture of 
simple concrete rods. It would thus appear that the 
adhesion of the concrete to the iron is so strong that the 
two materials work together as one. The weakest 
section of the concrete therefore cannot yield, since 
it is held together by the iron, and thus no cracks 
are observed even when the total stretch is many times 
that sufficient to rupture concrete pure and simple. The 
tests further show that cracks only make their appear- 
ance when the metal inside is strained up to its elastic 
limit. These facts would seem, therefore, to admit of 
the calculation of the strength of such reinforced concrete 
being put ona rational basis. Knowing approximately 
the elastic modulus of concrete it becomes possible to fix 
the position of the neutral axis, and thus to proportion 
the whole, so that the compressive stress on the concrete 
shall not exceed the ordinary safe limit, whilst at the 
same time the quantity of metal used on the tension side 
of the beam is such that the stress on it is kept well below 
the elastic limit. 
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BRITISH RAILWAY PROFITS. 


THE tendency of all industrial movements to- 
wards a higher remuneration of labour and a lower 
return to capital is clearly reflected in an analysis 
of the Board of Trade Railway Returns issued this 


“|week. ‘Traffic has developed in a most gratifying 


way, indicating activity in all industries, and thus, 
notwithstanding the Welsh coal strike which tended 
to reduce mineral traffic, the tonnage of goods dealt 
with last year increased to the extent of 1.1 per 
cent., while receipts from this source were 3.5 per 
cent higher. The passenger trafic increased 3.2 
per cent. in volume, 3.3 per cent. in payments, and 
3.4 per cent. in train-mileage. The increase on train- 
mileage corresponds pro rata with the addition to 
receipts, but at the same time the expenses grew at 
a rate out of proportion to this augmentation of 
receipts or train-mileage. Out of every 1001. earned 
581. were spent, while in the previous year 571. 
sufficed, and 1894 to 1896, 561. This 58l. is the 
highest rate of expenditure on record, and when we 
come to analyse the cause, we find grounds for the 
assumption of higher remuneration of labour. 
We have shown that the train-mileage only 
increased by 3.4 per cent., yet the fuel cost 
15 per cent. more than in the previous year, and 
wages in the locomotive and traftic department 5.6 
per cent. more. The coal charge means a higher 
wage for the miner, although not to the full extent 
of the increase shown, and the locomotive and 
trafic charge increase either means a direct rise in 
wage or reduced hours of labour without corre- 
sponding diminution in the week’s wages. In other 
departments associated with the maintenance of 
way and the like, we find a similar state of affairs, 
all proving a higher rate. Thus in two years while 
the companies have earned on an average 4d. less 
for each train-mile run, or 57.48d., they had to pay 
out 1jd. more, or 33.63d., so that the profit from 
each mile run by a train has gone down nearly 1d. 
to 23.85d.—the lowest return per mile run re- 
corded in, at least, ten years. Indeed, the net 
earnings per train-mile have dropped 4d. in the ten 
years, and this, it need scarcely be urged, is as fair 
a standard of measuring profit and loss as is pos- 
sible. This may seem a small item when thus ex- 
pressed, but it should be remembered that the 
train-mileage totals 380,255,340, so that 4d. means 
a loss of 6,337,590/. The train-mileage has in- 
creased 25 per cent. since 1889; while the labour 
cost of working locomotives has increased 48 per 
cent.; the labour charges in the traftic department 
43 per cent., and the coal bill 51 per cent. It is 
easy to conjecture that even much of this coal 
bill is due to higher labour remuneration. We 
have refrained from showing the influence this 
diminution of profit per train-mile has had on 
capital, because, owing to conversion operations, it 
is not so convincing a comparison as with the profit 
on train-mileage. Butit is, nevertheless, a striking 
fact that the average returns to capital has de- 
creased in ten years from 4.32 per cent. to 3.64 per 


9|cent.; and, if we take the ordinary capital, we find 


that the rate has decreased 1 per cent.—namely, 
from 4.66 to 3.67 per cent. 

The capital involved in British railways totals 
11343 aiftionn sterling, but 1834 millions is due to 


1| conversions, divisions, and consolidation of stocks. 
1| Indeed, of Jast year’s increase of 45 millions, 31 


millions are due to this cause, the Midland con- 
version being largely responsible for this. The 
proportion of stock of the respective classes remains 
fairly stationary—38 per cent. of ordinary, 35 of 
guaranteed and preferential, and 27 per cent. of 
loan and debenture stock. The dwindling return 
on the latter reflects the cheapness of money and 
the value of railways as an investment, for ten years 
ago the average rate was 4 11, and now it is 3.47 





per cent. It is a remarkable fact that 46} millions 
of capital earned no dividend at all last year. This 
is two millions more than in the two preceding 
years. Again, 10.3 millions got 1 per cent. or less, 
whereas in the two preceding years the total earn- 
ing this low rate was 5.1 and 1.8 millions respec- 
tively ; 29.9 millions got between 1 and 2 per cent., 
being 10 millions more than in the previous year ; 
while 964 millions got between 2 and 3 per cent., 
and 103.2 millions between 3 and 4 percent. Thus 
46 per cent. of the ordinary capital earned divi- 
dends between 2 and 4 percent. The falling off 
for the past year is in the dividends between 4 and 6 
per cent., all of which bears out what we have said 
as to the reduced return on capital. 

As we have said, there is no unsatisfactory feature 
in connection with the volume of traffic, except, of 
course, the unavoidable decreasing influence of the 
strike in the Welsh coal trade. The figures, when 
compared with the preceding year, show increases 
all round, except in the case of miscellaneous re- 
ceipts ; but this is due to the cessation, during the 
continuance of the strike, of the revenue from 
certain charges connected with the shipment of 
coal at the South Wales ports. It may be better 
to place in tabular form one or two of the principal 
statistics in connection with the goods trattic. 


Increase. 
Mineral tonnage 267.8 millions 0.9 millions = 0.3 per cent. 
oe receipts .. 20,257, . 510,0002, = 2.6 “ 
General tonnage .. 110.8 millions 3.3 millions = 3.1 __,, 

Be receipts .. 27,583,000/. 0008. =3.2 ,, 
Live stock receipts 1,379,0002. 6,000. = 0.4 ,, 
Total receipts +. 49,219,000. 1,862,0002. =2.9 ,, 
Goods train-mileage 169.3 millions 5.7 millions = 3.5 aS 


The increase in the mineral traffic is specially 
gratifying in view not only of the great addition in 
the year preceding, with which comparison is now 
made, but particularly of the strike, as it shows a 
satisfactory general expansion of trade. The fact 
that receipts increased 2.6 per cent. against only 
0.3 per cent. on the tonnage suggests a longer haul, 
which is quite probable as more North Country 
coal may have been required in the south owing to 
the strike, but in the absence of the ton-mileage 
it is impossible to draw any deduction. The train- 
mileage agrees closely with the receipts, but here 
also the ton-mileage alone could say whether the 
railways were doing more or exactly the same for 
the money as in the previous year. 

The most noticeable feature in connection with 
the railway passenger returns for the year is 
the further increase in second-class passengers. 
We have always held that a considerable pro- 
portion of the travelling public would willingly 
pay for an intermediate class between first and 
third, provided that the increase on the third- 
class fare was reasonable, especially on long- 
distance journeys, and the experience of the past 
two or three years bears this out. Those com- 
panies who are satisfied with an addition of one- 
fourth or less to the third-class fare have no diffi- 
culty in finding a large number of second-class pas- 
sengers. During the past year the receipts from 
second-class passengers increased by 12.1 per cent., 
and since the new arrangement of fares in 1895 the 
increase has been 34 per cent., which is the more 
remarkable, as no second-class passengers are 
carried in Scotland, and there is comparatively no 
change in Ireland. Only in England, therefore, is 
the situation improving. The number of second- 
class passengers has only increased in the past 
year by 5} per cent., and this suggests that it 
is in long-distance travelling that preference is 
shown for the second-class. This point was also 
noticeable a year ago, for the addition to numbers 
was 4 per cent., and to receipts 12.1 per cent. 
second-class passengers were carried on the trains 
to Scotland, the difference would be still more 
marked. The opposite holds good as regards the 
changes in the first-class. There the addition is 
in short-distance journeys, for the number was 
1.7 per cent. more, whilst the receipts showed a 
decrease of 0.3 per cent. The third-class passen- 
gers, however, are the mainstay of the railways, 
since they provide over 26 per cent. of the total 
revenue from all sources, and the companies, there- 
fore, do well to study their convenience. This has 
been done by allowing them to travel on all trains, 
by providing dining and other facilities, equal 
to those for the first class, and by improv- 
ing the comfort. Thus it is that while first-class 
passengers have only increased by 10 per cent. in 
ten years, the third-class passengers have added 
41 per cent. to their numbers. Of the 1063 million 
passerigers travelling with ordinary tickets, exclud- 
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ing ‘‘seasons,” 963,673,996 go in the ‘‘ thirds,” 
66,199,930 in ‘‘ seconds,” and 33,037,190 in the 
‘* firsts.” Out of every 100 travellers on our railways 
only about three are first, six are second, and 91 
are third-class passengers. On the other hand, of 
every 100/. paid in fares the first-class passenger 
contributes 101., the second just over 8/., and the 
third class nearly 82). The total receipts from 
passengers were 41,847,000/., showing an increase 
of 1,329,0001 , or 3.3 per cent., and it is a remark- 
able fact that the addition to train-mileage is in 
about the same proportion, 3.4 per cent., while the 
number of passenger journeys shows an addition of 
3.2 per cent. A feature in the receipts is the steady 
increase of season-ticket holders. They now con- 
tribute 3,180,743/., an increase of about 33 per 
cent. in ten years and of 5.1 percent. with the past 
year. 

We come now to the working expenditure, about 
which we have said much in our introductory re- 
marks. The total receipts from all source have gone 
up from 93.7 to 96.2 million sterling ; but to earn 
this addition of 2} millions, 2.88 millions have had 
to be spent. Of this maintenance, power, repairs, 
and traflic charges account for 2,570,0001., about 
two-thirds being due, as we have already pointed 
out, to coal, while the remainder, or about 900,0001., 
is traceable either to additions to wages or the 
shortening of hours, which in some respects have 
the same result. Rates and taxes grow at an alarm- 
ing rate. This year there is an addition of 310,0001., 
and since 1891 the increase has been 1,179,0001., 
equal to 524 per cent. These factors, as we have 
already pointed out, have tended to steadily decrease 
the net profit. Ten years ago the expenses equalled 
about 524 per cent. of the gross receipts ; now they 
are 58 per cent., having increased 1 per cent. in 
each of the two past years. In other words, ten years 
ago the railways received 4s. 10}d. per train-mile, 
and spent only 2s. 6}d., leaving 2s. 3d. of profit, 
while now they only take 4s, 94d., spend rather 
more than 2s. 94d. (33.63d.), and earn as profit 
1s. 117d. And it should be noted that 1d. per 
train-mile means 6,337,588/. on last year’s mileage. 








THE TELEGRAPH ACT, 1899. 

Arter much discussion, this important statute, 
which might be more appropriately termed ‘‘ The 
Telephone Act, 1899,” was successfully passed on 
August 9 last. In view of the increasing popularity 
of the telephone, and the important changes which 
in the course of time may take place in the pro- 
prietorship of the various exchange systems, it 
may be of interest to explain the nature of the 
alterations of which the new Act is likely to effect. 
Before doing this, however, it would seem neces- 
sary to sketch out, as shortly as possible, the his- 
tory of the telephone, since it became a commer- 
cial undertaking. Armed with such knowledge, 
the interpretation of the new Act becomes a matter 
of no great difficulty. 

In 1879 a company was formed to acquire and 
work the invention of Mr. T, A. Edison, little 
suspecting that the Legislature, with a prescience 
seldom noticeable in the statute-book, had in the 
year 1863 introduced a measure which virtually 
prevented for all time the sending of messages by 
electricity, save with the sanction of the Postmaster- 
General. By the Telegraph Act, 1869 (32 and 33 V., 
c. 73, 8.4), ‘*The Postmaster-General... shall... 
have the exclusive privilege of transmitting tele- 
grams within the United Kingdom . . . and shall 
also within that kingdom have the exclusive privi- 
lege of performing all the incidental services of re- 
ceiving, collecting, or delivering telegrams, except 
as hereinafter provided.” 

Upon the refusal of the company to admit that 
the term ‘‘ telegraph,” as used in the above section, 
had any application to the telephone, information 
was filed against them by the, Attorney-General. 
The result of the case of The Attorney-General 
v. The Edison Telephone Company (6 Q.B.D., 
244) was that on Decemner 20, 1880, the 
Court, consisting of Baron Pollock and Mr. Jus- 
tice Stephen, declared that Edison’s telephone was 
a ‘‘telegraph”’ within the meaning of the Act. 
In the course of his judgment, Mr. Justice Stephen, 
reading the above section in conjunction with 
certain definitions contained elsewhere in the Act, 
explained the position of the Postmaster-General 
in the following terms: ‘‘ The Postmaster- 
General shall have the exclusive privilege of trans- 
mitting messages or other communications trans- 
mitted, or intended for transmission, by any wire 





or wires used for the purpose of telegraphic com- 
munication, with any casing, coating, tube, or pipe 
inclosing the same, and any apparatus connected 
therewith for the purpose of telegraphic com- 
munication, or by any apparatus other than such 
wire for transmitting messages or other communi- 
cations by means of electric signals.” ‘‘ This,” 
said he, ‘‘ would include, on the one hand, electric 
signals made, if such a thing were possible, from 
place to place through the earth or the air.” (Caveat 
Marconi !) 

After the judgment in this case, which clearly 

revented any interference with the privilege of the 

ostmaster-General, the defendant company, to- 
gether with many corporations which had been 
formed for similar purposes, applied forand obtained 
formal licenses to carry on a telephonic system in 
various parts of the country, under the provisions 
of the Telegraph Acts. The short effect of such 
licenses was as follows: Permission was given to 
the various companies to establish exchanges 
within specified cities and areas for a period of 
31 years, commencing January 1, 1881 (determin- 
able as therein provided) subject to the payment of 
royalties to the Postmaster-General. 

Between 1880 and 1892 a number of companies 
were formed, but eventually their undertakings 
were one by one acquired by ‘‘ The National Tele- 
phone Company,” who will be entitled to exercise 
the privileges granted to their predecessors until 
the year 1911. Other changes were, however, 
destined to take place. In 1892, as a result of a 
previous inquiry, an Act was passed ‘‘with a 
view to carrying into effect the scheme of the 
Postmaster-General for the development of that 
part of the telegraphic system of the United King- 
dom which is called the telephonic system, and in 
particular with a view to purchase and provide the 
main lines of telephonic communication.” In this 
Act provision was made for advancing sums not 
exceeding in the whole the sum of 1,000,000). 
as the same might be required by the Postmaster- 
General for the purposes of the Telegraph Acts, 
1863 to 1892. Put shortly, the result was the pur- 
chase by the Post Office of all the existing trunk 
lines at the original cost price, plus 10 per cent. 
paid to the National Telephone Company, and the 
establishment of additional lines to effect a system 
of communication between all the large towns. By 
an elaborate agreement with the National Tele- 
phone Company it was arranged that subscribers 
in the various exchange districts could be con- 
nected with the trunk system. This may be 
looked upon as the first step towards nationali- 
sation. 

With the exception of a few towns where the 
Post Office system has been established, the tele- 
phone exchanges were at the passing of the present 
Act in the hands of the National Telephone Com- 
pany, who are working under a license obtained in 
1884. It is not our purpose to go into the reasons 
why fresh legislation was demanded. The re- 
mainder of this article will be devoted to the con- 
sideration of the text of the Act, an endeavour 
being made to explain its terms, which, with all 
deference to the draughtsmen, are in some respects 
not very easy to understand. 

The proposal to nationalise the telephone has 
been much debated, and is now finally rejected by 
the Legislature. The short effect of the Telegraph 
Act of 1899 is to give scope to a system of com- 
petition. Subject to certain provisions which have 
been made for the protection of the existing com- 
pany, the Postmaster-General is empowered: to 
grant licenses to municipalities and companies 
which may enter into open competition with the 
corporation, under whose charge the present 
system of telephones is carried on. By the 
first section the Treasury are empowered, without 
prejudice to any powers previously given for 
the like purpose, to issue out of the consolidated 
fund, a sum not exceeding 2,000,0001. to be used 
by the Postmaster-General for the purposes of the 
Telegraph Acts, 1863 to 1897. The first section of 
the Act of 1892 prescribes the method according to 
which this money is to be raised, namely, by the 
issue of annuities for a term not exceeding twenty 
years. 

We have already seen that in 1892 the Post- 
master-General was provided with 1,000,000/. In 
1896 a further grant of 300,0001. was made by Act 
of Parliament, and the additional 2,000,000/. fur- 
nished by the present Act, will enable him to 
bring a large proportion of our present telephonic 
system within the jurisdiction of the Post Office. 








It was objected by Mr. Buchanan, when the Bill 
was before Parliament, that there was nothing in 
the section to show in what manner the money 
was to be spent. Mr. Hanbury has announced 
that of the sum voted, at least 1,000,000/. is to be 
expended in placing the telephonic system in the 
Metropolis under the control of the Post Office, and 
in his speech before the Committee of Supply, he 
stated that the reason why the Post Office intends - 
to take over the work in London is because of the 
difficulty of obtaining way-leaves. The County 
Council not being the road authority, are not able 
to grant way-leaves. The following extract from 
his speech will serve to indicate the working 
system: ‘‘ Then we do not propose to work on the 
system of subscriptions only. e propose to adopt 
the system prevalent in Switzerland, by which you 
pay avery small subscription. I believe the sub- 
scription for London would be about 3/. a year, 
and after that you pay a small fee for every message 
that is sent. We mean to popularise the system, 
and throw it open to rich and poor alike.” The 
new municipalities will therefore not have the re- 
sponsibility of providing a satisfactory system. 

With regard to the remaining 1,000,000I., this 
will be devoted to extending and introducing the 
telephone in districts where the population is not 
sufficient to maintain a service of its own. By 
Section (2) sub-section (1) it is provided that where 
the council of a borough is licensed by the Post- 
master-General to provide a system of public tele- 
phonic communication, the expense may be de- 
frayed out of the borough rate, upon the security 
of which money may be borrowed. Similarly, an 
urban district council may defray the expense out 
of the county rate. Both bodies may exercise their 
powers under the license throughout the area for 
which it is granted, although part of that area 
may be outside the borough or urban district. 
In view of the difficulty in reaching the telephone, 
which is often experienced in outlying country 
districts, where the telephone is, if anything, more 
useful than in towns, the concluding portion of the 
above sub-section will be welcome to dwellers in 
the country. As might have been anticipated, the 
usual objections to municipal trading were taken 
upon the introduction of this clause. It will be 
seen that no mention is made of county councils. 
‘*Tt is admitted,” said Mr. Hanbury, ‘“‘ that if they 
had the power they would not exercise it.” 

Sub-sections (2) and (3) of section 2 contain pro- 
visions relative to the raising of money by local 
authorities in Scotland and Ireland. 

The short effect of section 3 (1), which is a long 
and somewhat complex sub-section, may be stated as 
follows: Where it is proposed to grant a new license 
to a company or local authority in an area already 
occupied by an existing company who have in- 
curred ‘‘ material expenditure in laying down un- 
derground wires, and have by agreement with any 
local authority within the area acquired powers 
for the purpose,” those powers are to continue 
according to the agreement, provided the existing 
company agree (1) not to give preferential rates, (2) 
to keep their charges within the maximum and 
minimum provided by the Postmaster-General. 
When this sub-section was before the House of 
Commons, Mr. Fletcher Moulton moved an amend- 
ment to prevent the National Telephone Company 
exercising undue preference in any exchange area 
or part thereof. He said that in its present form 
the clause amounted to a statutory authority to the 
company to give an undue preference, except in the 
areas where they had renounced it in accordance 
with the section. Mr. Hanbury, in reply, said 
that it was a privilege which the House had seen 
no reason to takeaway. It is somewhat difficult to 
reconcile the following section (41) of the Tele- 
graph Act of 1863 with the statement that the com- 
pany may grant preferences: ‘‘ Every telegraph 
company shall be open for the messages alike, with- 
out favour or preference, but this provision shall 
not prejudicially affect the operation of any lease 
or agreement authorised by this Act.” Mr. Moul- 
ton cited an instance where the company threatened 
to remove the telephone from the house of a sub- 
scriber who refused to allow them to erect, in his back 
yard, a pole 60ft. high, carrying an enormous number 
of wires! We can only hope that such abuses will 
disappear under the new régime, though in districts 
where the local authority, or a private company, do 
not venture to rival the National Telephone Com- 
pany they are likely to exist for some time. 

Before this Act there was no maximum rate 
which the company were entitled to charge. The 
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maximum and minimum rates are, in future, to be 
fixed by the Postmaster-General for three reasons : 
(1) to prevent the growth of bogus companies ; 
(2) to enable the local authority to compete with 
some hope of success with more opulent and longer- 
established corporations ; and (3) to insure that if 
at any time the enterprise is taken over by the 
authorities, public money may not be invested in 
an unprofitable concern. It will be noticed that 
maximum and minimum rates are also provided for 
in sub-section (3) infra. 

By section 3, sub-section (2), it is provided that 
in any place where, at the passing of the Act, an 
existing company is established, no license shall be 
granted to any person or body other than the 
‘ council of a borough or urban district, unless it is 
shown that the application is approved by each 
borough or urban district council within which it is 
proposed to grant the new Exchange. 

The short effect of this is that the local authority 
may reserve to itself the right to compete with the 
National Telephone Company, to the exclusion of 
others. : 

Sub-section (3) of section 3 prevents ‘‘ an exist- 
ing company ”—which phrase probably involves a 
covert reference to the much abused National Tele- 
phone Company—from opening an exchange in any 
district where they had not prior to the passing of 
the Act established an effective exchange, without 
the consent of the Postmaster-General. 

The short effect of section 3, sub-section (4), which 
contains one of the most important provisions of 
the Act, is as follows: When a new company or 
local authority applies for a license, a similar license 
in point of length may be granted to the existing 
company, provided they are content to guarantee 
uniformity of rates and to submit to the authority 
of the Postmaster-General in fixing the maximum 
and minimum of the rates to be charged. This does 
not mean that a new license out and out will be 
granted to the existing company, but only that 
their existing license will be extended so as to ter- 
minate at the same time as that of their rivals. 
It was round this section that the fiercest contest 
raged in Parliament. While some members were 
inclined to allow the National Telephone Company’s 
license to die a natural death in 1911, others advo- 
cated the more lenient policy which is embodied in 
this sub-section. This extension of the license 
beyond 1911 took place after the second reading 
of the Bill, and it was this fact which in some 
degree raised the ire of the opposition. 

It is all important to observe that in those dis- 
tricts where the Post Office intends to undertake 
the working of the telephone, there will be no ex- 
tension of the company’s license. We have this 
upon the authority of Mr. Hanbury. Bearing in 
mind that the Postmaster-General will have a sum 
of at least 1,000,000/. at his disposal for the pur- 
pose of assisting those districts which cannot pro- 
vise sufficient capital, we may assume that before 
long the main object of the Bill will be attained, 
namely, the establishment of this useful means of 
communication in districts where it has been 
hitherto unknown. 

By sub-section (5) of section 3 it is provided that 
where the license of any existing company is ex- 
tended for not less than eight years beyond the 
term existing at the passing of the Act, any other 
licensee, providing telephonic communication in 
the whole or any part of the exchange area, may 
apply to the Postmaster-General, and obtain facili- 
ties for the transmission of messages between 
persons using the system of the original company, 
and those using the system of the licensee. The 
terms and conditions under which such an order 
is to be made are to be prescribed by the Post- 
master-General within six months of the passing 
of the Act. 

If, therefore, in accordance with sub-section 
(4) of section 3 the licence of the National Tele- 
phone Company is extended to or beyond 1919, 
the rival company may demand and obtain for 
their subscribers the privilege of intercommunica- 
tion with subscribers to the National Telephone 
Company in the same exchange area, subject, of 
course, to their granting a similar favour to the 
supporters of the National Telephone Company. 
We do not anticipate that there will be much need 
for compulsion in such cases. Both companies, 
however little their rivalry may be, will realise that 
according as the number of subscribers increases, 
the utility of the system grows apace. 

Such are the most important provisions of the 
Telegraph Act of 1899. It remains to be seen 





whether it will work in practice as well as its 
supporters have ventured to hope. State control 
is to be tried on a comparatively large scale in the 
Metropolis. The average cost of a telephone has 
hitherto been 14). in London. If, as Mr. Han- 
bury declares, this is to be reduced to 3J., subject 
to the payment of a small fee—we believe 1d. for 
each message sent-—a very substantial benefit will 
be appreciated by those who will be the first to 
experience the results of State control of the tele- 
phone on a large scale. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS IN SWITZERLAND. 
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THe KanpDERWERK. 

For the electrical engineer, the Rheinfelden 
Works, visited on the first day of the réunion, 
and the Kanderwerk, inspected on the last day, 
were undoubtedly the most impressive sights. The 
Kanderwerk belongs to the Motor Company of 
Baden, and is situated on the Lake of Thun, not 
far from Spiez. It lights this little hamlet and 
several others; works the Burgdorf-Thun Railway ; 
and has just started to send current to Berne for 
light, power, and a circle railway. The high- 
tension mains to Thun have a length of 6 miles, to 
Burgdorf is another 24 miles ; the separate line to 
Berne has a length of 20 miles. Many of the poles 
carry more than five wires, some eleven, and 
eighteen will shortly go to Thun. And all this 
from a power station which, though it has worked 
the Burgdof-Thun Railway without interruption for 
more than two months, cannot be yet called com- 
plete, in so far as Escher, Wyss, and Co.’s new type 
of turbines, constructed for automatic regulation, 
were, on the day of the Institution visit, regu- 
lated by hand. It shows that we can find engi- 
neering pluck, backed by knowledge and experi- 
ence, in Switzerland, as well as in countries which 
need not further be characterised. 

The water comes from the Kander River through 
a canal and a tunnel, together about a mile long, 
and a wrought-iron conduit, nearly 6 ft. in dia- 
meter ; more than 200 cubic feet of water are dis- 
charged per second under a head of 207 ft. The tur- 
bine feeder pipes are closed by vertical sluice valves. 
The four Francis turbines, each of 900 horse-power, 
throw their water upwards into the casing, and the 
automatic regulation comprises a pump for creating 
& vacuum in this part. This mechanism was seen 
in operation ; but as alterations are being made, 
each turbine had a man at the handwheel. This 
precaution was due to an accident which occurred a 
few weeks ago, when the silt caused one of the pipes 
to burst. Considerable damage was done, but 
nobody was hurt, fortunately. These large hori- 
zontal turbines run at 300 revolutions and drive the 
triphase generators for 115 amperes, 4000 volts, and 
40 periods, by means of flexible disc couplings. The 
magnet wheel revolves with its 16 poles, and as 
no part carrying any high-tension currents is in 
motion, the arrangements are very simple. The 
generators are connected in parallel. The excita- 
tion is noteworthy. Two small horizontal turbines 
of 20 horse-power drive two continuous - current 
dynamos, also in parallel, for 120 volts and 117 
amperes. These machines have four poles, and 
send their currents to the secondary exciters of the 
large generators, dynamos with two real and two 
consequent poles, placed on the shaft of the gene- 
rators. The final magnetising current of 55 volts 
and 245 amperes is led to two slip rings. The 
triphase currents are taken down the dynamo pits 
through passages, which are protected by rails and 
wire netting, in the basement, and up to the im- 
posing switchboard and transformers. At — 
three pairs of transformers, each of 300 kilowatts, 
have been put up, a fourth pair acting as reserve. 
These transformers are in triangular (mesh) con- 
nection, whilst elsewhere star connection has been 
adopted. 

The switchboard is the most prominent feature 
of the installation. The huge marble slab shows 
nothing but volt and ampere meters, &., lamp 
indicators, strong switch handles, simply straight 
bars, and Ward Leonard’s tension regulator to the 
two continuous bars, of which any of the four— 
there is room for two more turbines and generators 
—can be coupled. Next to each switch handle we 
notice the words: ‘‘ steady,” ‘‘ unsteady,” mean- 
ing that the respective generator is on a light ora 
power circuit. Two regulating voltmeters stand out 


at right angles from the switchboard, watched by two 
attendants ; the one controls by his crank the steady 
bar, the other, the unsteady bar. Behind, we 
notice various apparatus, also star-shaped switches, 
the three-phases of course distinguished by differ- 
ent colours, orange, green, blue. The distribution 
is effected from a large room on a higher level. 
The arrangements of ample allowance of space, 
&c., in a shunt between generator and line, were 
generally admired. The line arresters are inserted 
on the following plan: Transformer, fuse, water 
resistance (three bent tubes with brass electrodes), 
three pairs of Siemens horns, with an intermediate 
copper rod between the two horns, connected to 
earth. The wires are taken in glass tubes through 
inclined passages in the walls. When we mention 
that Berne receives three-phase currents of 16,000 
volts and monophase currents, which are trans- 
formed down to 3000 volts, and further to 240 
volts; or to 600 volts by means of rotary three- 
phase motors; that Burgdorf requires transfor- 
mation down to 500 volts; the railway down to 
750 volts, &c., we understand that there is need for 
arrangements which can be easily watched. 

For a tension of 16,000 volts six wires of hard- 
drawn copper, 0.2 in. in diameter, go along the lake 
shore to ‘hun, accompanying the railway. On the 
Spiez-Thun section, six miles in length, onlyskeleton 
masts are used. The wires are, as usual with Brown, 
Boveri and Co, fixed on the inside of the bell 
insulators, nearest the poles, and the left and right 
half are separated by a screen of wire netting. 
Berne is surrounded by a ring of high-tension mains. 
So far, eight transformers of 300 kilowatts, 15 of 
200, and 26 of 50, have been installed ; the primary 
lines have a length of 60 miles. Single-phase 
transformers are placed in oil, and are water- 
jacketed. The works now utilise 3600 out of 5000 
horse-power available ; a new conduit and a new 
power-house are being planned. Further details 
of this remarkable plant will appear in a special 
article. 

Monday was the hardest day of the week in more 
than one respect. The programme proposed visits 
to the Oerlikon Works and the Dowson Gas Cen- 
tral Station for the morning, and to Escher, Wyss, 
and Co. and the Municipal Electricity Works and 
the substation for the afternoon. That would 
already have made an unusually busy day. But 
a journey to Winterthur, to Sulzer Brothers’ 
Engine Works and the Locomotive Works, was 
offered as an alternative for the afternoon. The 
choice was hard. By the end of the week, how- 
ever, however, everyone realised that the pro- 
gramme could hardly have been arranged other- 
wise. The greater bulk of the members went to 
Escher, Wyss, and Co., and visited Winterthur on 
their way back from Schaffausen on Tuesday. 
Those who proceeded to Winterthur on Monday 
afternoon had an opportunity of studying the 
various works at Zurich on Tuesday or Wednesday. 
We reserve articles on the most important works of 
the Oerlikon Company, and of Escher, Wyss, and 
Co., for a later issue. 


Tue Monicrpat Exvectrriciry Works at ZuRIcH 
AND THE Exectric TRAMWAYS. 


We have already mentioned that electricity is 
not cheap at Zurich. A visit to the power station, 
a glance at the map of the extended tramway 
system, the hilly nature of the district, and the 
fact that some of the lines are busy only at certain 
hours of the day, give one an idea of the difficul- 
ties of the case. The power station, situated on 
the Limmat River, and known as the Lettenwerk, 
was opened in 1892, and has been considerably ex- 
tended in the last two years. The house contains 
the boilers, engines, turbines, and pumps for the 
town water supply and for electric generators, 
which yield continuous, monophase, and triphase 
currents. Up to 1896 four dynamos, each of 200 
kilowatts, were driven from the common shafting 
which runs through the length of the spacious and 
well-arranged hall. No more reliable water power 
being available, a steam engine of 750 horse-power 
was put up, and a further extension of the steam 
power decided upon, which was to act as a reserve 
for the electric power to be transmitted from the 
Rhine. That long-distance transmission scheme 
was then under discussion ; but it did not advance 
much, because the canton also contemplated utili- 
sation of the Rhine water power for the benefit of 
the canton, and not of the town of Zurich only. 
It was finally resolved to extend the plant in such 





a manner that the horse trams gradually to be con- 
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verted into electric lines, could also draw their 
chief power from the Lettenwerk. Otherwise two 
reserve plants and a much larger staff would have 
been needed. Additional tramway power stations 
exist at Oerlikon (Dowson gas) and at Burgwies ; 
there are also substations at Selnau, at Zurich 
Berg, the Dolderck, &c. 

The erection of the above-mentioned 750 horse- 
power engine being delayed owing to the uncer- 
tainty of the scheme, we can include this engine 
with the three new large engines which were not 
described in our note on the Lettenwerk, published 
in October, 1896. It is a condensing Corliss 
tandem engine, constructed by Escher, Wyss, and 
Co., with Frikart gear and a spiral spring shaft 
governor, which is mounted on the one side of the 
crank bearing, the dynamo being on the other. 
This governor has a diameter of 10 ft ; its adoption 
enabled the designers to use a comparatively light 
magnet wheel for the dynamos. . The air pump is 
behind and below the low-pressure cylinder, and is 
driven from the extended piston rod. 

The other two engines are 1000 horse-power com- 
pound engines of Sulzer Brothers, working with 
Porter governors and condensation. The low- 
pressure cylinder is in front, the air pump is by 
the side of and below the crank bearing, and is 
actuated by a special rod from the crank ; the en- 
gine has only three stufling-boxes. The injection 
water is taken either direct from the tail race or from 
a tank in the boiler-house, communicating with the 
tail race by a pipe 40 in. in diameter. 

All the three engines run at 100 revolutions ; 
the Escher- Wyss engine yields 750 and 885 effective 
horse-power respectively at cuts-off of 0.28 or 0.4 ; 
the Sulzer engine 1000 or 1200 horse-power. The 
new boiler-house contains seven Galloway boilers, 
of 1940 square feet heating surface, constructed by 
Escher, Wyss, and Co. for coke fuel, and provided 
with Schworer superheaters, which heat the steam 
up to 480 deg. Fahr. Three of the boilers are fitted 
with mechanical stokers, on Miinckner and Co.’s 
system, driven by an electric motor. The feed 
water comes partly from a hot well which receives 
the naka: water, and passes through a Schilde 
water meter. There are two duplex pumps by 
Weise and Monsky, and two injectors ; in case of 
emergency, the feed water can be taken from the 
high-pressure water mains. 

The three new dynamos are Oerlikon inductor 
generators. The magnet wheels of the large 
dynamos weigh 41 tons, that of the smaller gene- 
rator 25 tons, the diameters being 16} ft. and 
154 ft. The crankshaft of the large engines has 
a diameter of 11.8 in. The exciters are fixed on 
the shaft. One of the dynamos yields triphase 
currents of 2000 volts and 50 periods, the other 
monophase currents. The third dynamo forms 
the reserve. The mains are all put underground, 
the conduit line having a length of 7.5 miles, and 
providing accommodation for the reception of 28 
miles of cable constructed at the Cortalloid Works 
in Switzerland, and at those of Bondy, of Vienna. 
Most of the 30 transformer stations are plain iron 
cylinders. Apart from the tram substation, which 
possesses three electric motors of 300 horse-power 
each, motors aggregating 300 horse-power are joined 
to the mains. The lamps are connected on the 
three-wire system at 200 volts. 

In the tramway substation at Selnau, three of 
four triphase motor-generators, each of 300 horse- 
power, have already been put up. They are fed 
with 2000 volt currents, and are coupled with their 
continuous-current dynamo halves by means of the 
well-known continuous leather bands of Zodel. 
The motor half is connected to earth ; the genera- 
tors for currents of 550 volts are insulated. These 
motor-generators run very quietly. To start them 
the rotor current is sent through water resistances 
until it has attained its normal speed. The brushes 
are then taken off the three slip rings. These 
water resistances are troughs of beton, into which 
iron plates are lowered by means of a handwheel and 
worm. The resistancesand the high-pressure appara- 
tus and fuses are placed in the basement. Theswitch- 
board is as fine as at the Lettenwerk, and the room 
behind the marble wall has a depth of 10 ft. This 
space, which at Letten might be a little higher, is 
under lock and key, and high and low-tension leads 
and apparatus are entirely separated from one 
another. In order to be able to ascertain whether 
a short circuit, which sets the automatic cut-out 
into action, is temporary or lasting, a resistance can 
be switched between the line and the cut-out; the 


when the short circuit continues. The high-ten- 
sion cut-outs are of the new Oerlikon vacuum type ; 
contact is broken within a china cylinder, the 
piston of which is pulled out by means of a lever, 
guided by a toothed arc. Cutting out the fully 
loaded motors means currents of 85 amperes at 
2000 volts; but no sparking is observed. The 
whole electrical outfit has been supplied by the 
Oerlikon Works. Chamberlain-Hookham elec- 
tricity meters are used. The extensions have been 
made under the superintendence of Mr. H. Wag- 
ner. Last year’s balance-sheet closed with a profit 
of 30,000 francs, the total receipts for current 
supply amounting to 13,615 francs for public light- 
ing, 526,315 francs for private lighting, 60,254 
francs for motors, and 15,660 francs for tramways. 
Four per cent. interest on the capital and a 10 per 
cent. sinking fund, are, however, heavy items. 
Lights are supplied at the rate of nearly 8d. per 
kilowatt-hour, and power at the rate of 44d., sub- 
ject to discount. 


THE Dowson Gas AND ELEcTRIC STATION AT 
OERLIKON. 


Of the various additional power stations for the 
tramway service of Zurich and neighbourhood, we 
will only mention the installation at Oerlikon, 
which was opened in October 1897, and which at 
present comprises one gas generator of 200 horse- 
power, and two of 100 horse-power, together with 
three boilers of 200 horse-power. The generators 
burn Belgian anthracite from the Liége district. 
The gas is washed and passes through coke 
scrubbers and sawdust. No smell of tar could be 
noticed, and no trouble seems to arise in the gas 
engines which, like the generators, come from the 
Maschinenfabrik Deutz. The three engines of 125 
horse-power, drive, each, a compound four-pole 
continuous-current generator for 550 volts, at 
180 revolutions. A battery of 280 Tudor cells is 
connected in parallel to the dynamos. The regu- 
lating cells are charged by a motor-generator. 
Conspicuous on the switchboard, which is not so 
simple as in the other cases mentioned, is an auto- 
matic cell switch for cutting out the discharged cells. 
This apparatus comprises two heavy solenoids. It 
was not in circuit at the time of the Institution 
visit, and appears to be used during night time only, 
hand regulation being adopted for the day service. 

The guide-book makes the following interesting 
statements regarding this station which belongs to 
the Zurich-Oerlikon-Seebach tramway line: Coal 
consumed per effective horse-power of the gas 
engines, 0.65 kilogramme (1.4 lb.) ; each train 
makes 161 kilometres (100 miles) per day; the 
line having a length of 5 miles and a rolling stock 
of twenty cars, of which, as a rule, only ten are 
running. With 3.2 passengers per car-kilometre, 
the income is 43 centimes per car-kilometre, and 
the cost amounts to 34.4 centimes. 

The tramways of Zurich belong to the munici- 
pality and to different companies. There are short 
and long funicular lines and ordinary tram lines. 
The electrical equipment is all from the Oerlikon 
Works, so far as we know. The trolley wires 
are hard-drawn copper, generally 8 millimetres 
(4 in.) in diameter; they are suspended from 
open wires carried by Mannesmann steel tubes, 
or fastened to brackets and single poles. The 
feeder wire is placed between the rails, connec- 
tions with the trolley wires being made every 
200 metres. The bonding is effected by means 
of a plastic compound, which is applied in the 
way we explained when speaking of the Burg- 
dorf-Thun Railway. The cars are fitted with two 
motors of 25 horse-power, each running at 450 
revolutions with a reduction gear of 1: 4.5. The 
car controllers, &c., are of the series parallel 
type ; the resistance consists of sheet-iron bands. 
There are no trailer cars, nor cars with accommoda- 
tion on the top. The cars are neat, well lighted, 
and can be heated electrically by apparatus of 0.5 
kilowatt capacity, and they keep up a very good 
speed, which is limited to 15 miles. The driver has, 
on some lines, a guard rail behind him which he 
takes off when the car is reversed, and replaces on 
the other platform. This rail is for his protection, 
if passengers should crowd him. The curves at 
the crossing places are sharp. The network of 
lines in town could obviously be simplified, and 
the traffic improved and cheapened. 


Tue ScHAFFHAUSEN Exectriciry Works. 





ampere-meter in this branch indicates 20 amperes, 





The — of the Rhine, on which the old town 
of Schaffhausen and the power stations are situated, 





cannot be compared with the fall at Lauffen, a mile 
lower down; yet they are pretty. For many 
members the sight of the fall was more attractive 
than a visit to the power stations. It is a pity that 
the dam of the Industrie Gesellschaft Neuhausen 
(aluminium works) has been allowed to mar the 
beautiful scenery which, fortunately, it does not 
seriously spoil as yet. When we speak of two 
power stations, we mean, first, the old power-house 
for which a storage dam was built between 1861 
and 1865 and a canal excavated, and, secondly, the 
new power-house, a little lower down. The old 
power-house is known through the famous wire- 
rope drive, 600 yards long, across the Rhine. We 
have already said in the introduction to these 
articles, that the wire rope is doomed. The tur- 
bines would not run at full speed, there was much 
trouble with the huge pulleys, and the ropes them- 
selves do not last quite a year. But we must not 
omit to state that the power was as cheap as elec- 
tricity can supply it. The dam consists of stones, 
anchored to the river bed, and concrete. The old 
house also contains a Brown, Boveri, and Co.’s in- 
ductor generator for 2000 volts with horizontal axis, 
driven by a vertical turbine and bevel gear. 

The history of the installation would explain its 
want of uniformity. There are three old Rietter 
turbines of 200, 250, and 350 horse-power ; two of 
these still drive the rope gear, the third, a triphase 
generator. By the end of this year the ropes will 
have been abolished, and wires and cables for 
triphase currents of 2000 volts will take their 
place. Within the town no high-tension wires 
will be tolerated. There will be, and are, under- 
ground cables, feeding some of the motors directly. 
But we had better mention the new power-house 
first. It is divided into two parts, and contains 
five vertical Jonval turbines, by Escher, Wyss, 
and Co., designed for a fall of 15 ft. The water- 
level of the Rhine varies a good deal, although 
comparatively little when compared with other 
Swiss rivers. Thus the volume of the Aar varies 
in the ratio of 1:30, whilst the Rhine yields 
at Schaffhausen from 120 to 1000 cubic metres per 
second. We take these figures and some other 
details from Dr. Uehlinger’s statements, presently 
to be mentioned. From June to September there 
is, as a rule, plenty of water. The Rhine water has 
one other good quality, it is almost free of silt, so 
that turbines with movable vanes can be applied. 
Two of the turbines, of 300 horse - power, 
drive continuous-current generators, by Brown, 
Boveri, and Co.; the turbines make 48 revo- 
lutions. Two others drive dynamos for mono- 
phase currents 2000 volts and 50 periods through 
bevel gearing, and run at 70 revolutions. These 
machines come from Oerlikon. The inductor wheel 
has a diameter of 8? ft. ; the two-pole exciters 
are rope-driven, and make 420 revolutions. The 
currents of 2000 volts are transformed down to 
120 volts by means of 23 transformers, and feed 70 
arc lamps and about 7000 incandescence lamps. 
This part of the installation was completed in 1897, 
and has never failed. The third turbine is for a 
triphase generator. For tramway work, motors 
are to be coupled with continuous-current gene- 
rators. The installation is therefore sufficiently 
complicated. Perhaps the municipality which 
bought the concern last year will mend matters 
when the plant is extended. Consumers of high- 
tension currents pay 125 francs a year per brake 
horse-power. Low-tension current costs 150 francs ; 
with the old wire rope the price varied between 
100 and 150 francs. For light, a charge of 6 
centimes is made per 100 watt-hours. 

A peculiar feature of the installation is the super- 
position of two canals. The water leaving the 
three turbines in the upper old house, flows through 
a canal underneath the visible canal. This latter 
canal feeds the five turbines in the new house. 


Ture Iron AND SteeL Works or G. FIscHER AT 
SCHAFFHAUSEN. 


The members who visited these works could 
watch the production of cast steel in small Bessemer 
converters. The plant comprises a cupola furnace, 
placed in the upper storey of the foundry, crucibles, 
and powerful blowers. The grey cast iron 1s 
melted in the cupola, and flows through firebrick 
conduits into the converter. Air is blown through 
and upon the metal. The process requires 
trained, quick hands, but the firm has attained a 
reputation for its steel, which is made very soft, 
resembling wrought iron, for dynamos, as well as 








extra strong for locomotives, girders, crankshafts, 
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istons, &. The whole decarbonisation required 
about 20 minutes. The table for the hydraulic con- 
trolling levers, and the air supply, is placed in the 
centre of the foundry. The tapped metal is very 
fluid, and can be poured into wet moulds. Another 
speciality of the works are fittings of malleable 
iron, known as temper castings, and stam ed 
with the mark G.F. e machinery is hydraulic, 
and some of the machines are of considerable 
dimensions. The fittings will bear a pressure 
of 2 tons per square inch. Many of the ma- 
chines, sifters for sand blasts, small cranes, &c., 
are pneumatic ; the pipes, extending through 
the whole works, supply air under a pressure of 
87 lb. Electric welding is carried on in regular 
practice. A rail was cut by means of the are, 
and holes in castings were filled. Photographs 
were shown of successful weldings between wrought 
iron, grey cast iron, copper, and brass ; rods of these 
materials had been welded on the iron, and then 
further united with one another. The power distri- 
bution in the works is threefold. In addition to the 
hydraulic and pneumatic pipes already mentioned, a 
Sulzer engine of 500 horse-power drives a triphase 
generator for 365 volts ; the latter feeds 45 electric 
motors of various powers. The works have been 
extended within recent years, and employ now 800 
men in Schaffhausen and 500 in Singen. The 
growth of these iron and engine works in Switzer- 
land is remarkable when we consider that the 
country possesses neither ores nor coal. This cir- 
cumstance, on the other hand, accounts for the fact 
that many works have a branch in Germany. 


Sunzer Brotuers’ Encine WorkKS At 
WINTERTHUR. 

The firm of Sulzer Brothers was established in 
1834, but the grandfather of the founders had 
even then a small foundry in Winterthur. The 
actual works, which adjoin the railway station, 
were started as an iron and brass foundry with 
twelve men. The branch at Ludwigshafen-on-the 
Rhine, opposite Mannheim, was opened in 1881. 
The famous works now employ 4000 men, only 
200 of whom are not Swiss, as Mr. Sulzer-Steiner, 
once of the heads of the firm, pointed out, whilst 
formerly a large number of the employés came 
from other countries. The first steam-heating in- 
stallation was carried out in 1840 ; the first boiler 
was built in 1848 ; in 1854 the first small steam en- 
gine was made ; and in 1866 the first engine with 
the valve gear, which has secured a world-wide 
reputation for the firm. In 1867 the first steam- 
boat was finished. In the construction of the 
steamboats of the Swiss lakes, the firms of Escher, 
Wyss, and Co., and of Sulzer Brothers, have taken 
achief part. The Winterthur yards are at present 
empty. Since 1877, Linde refrigerating machinery 
and Brandt hydraulic rock-boring machines have 
been added as specialities. We may further men- 
tion machinery for washing, bleaching, and dyeing, 
pumps and ventilators, superheaters, and, finally, 
projectiles, which are made, under State super- 
vision, in a special department of the works, to 
which the public is not admitted. 

Two things could not fail to strike the visitors. 
First of all, the great number of old men met with 
with in all shops. No doubt the reputation of the 
firm for the high-class finish and reliability of their 
machines, has been gained, and can best be sustained 
with the help of old experienced hands. There is no 
special system of old-age provision, and the members 
of the staff have, neither there, nor in any other of 
the works visited, any claims for pension. Secondly, 
the deceptive size of the works. One does not 
realise the full size of the factory until after com- 
plete inspection. Some of the departments, for 
instance the foundries and boiler-shops, are new 
and well appointed. Other parts are still housed 
in old buildings, and many shops are quite over- 
crowded. Further extension of the works is 
difficult, and business is exceedingly brisk. 

There is no water power at Winterthur. The 
motive power is given by two semi-portable 
engines, the one from Rudolf Wolff, the other from 
Marshall and Sons, each of 150 horse-power, driv- 
ing Oerlikon triphase generators by means of hemp 
ropes ; from two Sulzer semi-portable engines, at 
present acting as reserve, and various engines in 

ferent shops. The motive force of the two 
works at Winterthur and Ludwigshafen, aggregates 
1300 horse-power. In the foundry for large work, 
central air-drying pipes extend to all parts ; cast- 
ings of 25 tons can be poured from one ladle. 
In the small foundry, the molten metal, and heavy 


pieces, have to be carried about a good deal. 
Among special machinery we noticed teeth - 
moulding machines of Jackson, of Manchester, 
for large wheels ; a vertical plate-rolling machine 
by Campbell and Hunter, of Leeds, which is highly 
spoken of ; hydraulic boring machines, by Sulzer 
Brothers ; horizontal boring and also vertical plan- 
ing and facing machines, by the Oerlikon Works ; 
bevel-wheel cutting machines of Renk, in Augsburg, 
which cut true teeth, and other machines, many of 
which come from England. The boilers are generally 
made from very large plates in order to reduce the 
number of riveted joints. Parts of gigantic machi- 
nery can be seen everywhere. Horizontal multiple- 
expansion engines with valve gear are made in sizes 
up to 2000 horse-power. The maximum of the 
new vertical engines is 4000 horse-power. The 
speed of the horizontal engines goes up to 150 re- 
volutions ; of the vertical engines up to 350, But 
low speeds are preferred on the whole. A piece of 
material interest is the original Diesel engine which 
the works constructed to the inventor’s design ; it 
is the only machine of this type they have built. 
The engine develops 20 horse-power, but looks 
like a 100 horse-power motor ; it runs at 200 revolu- 
tions, and is provided with the oil feed mechanism 
of Henry, of Paris, commonly used in Sulzer 
engines. 

The new large vertical engines, which attain a 
height of 45 ft., are built in a lofty shed, provided 
with a pit, 16 ft. deep. Two of such 3000 horse- 
power giants have been sent to the Allgemeine 
Elektricitats Gesellschaft, of Berlin ; a third and a 
still larger 4000 horse-power engine are under con- 
struction. The engines run at 85 revolutions, and 
have a high-pressure cylinder, 34 in. in diameter, an 
intermediate-pressure cylinder 50 in. in diameter, 
and two low-pressure cylinders 85 in. in diameter, 
with a stroke of 51 in. The first two cylinders 
are placed above the latter two. The bedplate 
consists of two parts bolted together, each with 
two main bearings. The guide standards are at 
the back ; in front the cylinders are supported by 
two massive steel columns. The upper cylinders 
are each borne by three columns. The columns 
are cross-connected, and the structure is well stiff- 
ened without having recourse to diagonal bracing. 
The steam and exhaust valves are placed on the top 
and bottom cylinder covers ; they are all actuated 
from one horizontal shaft by means of links which 
form vertical hollow rods ; the shaft lies in an oil 
trough. The shaft is controlled by bevel gearing 
from the Porter governor. Instead of the usual 
sliding weight, a water vessel has been adopted 
which can be filled and emptied by means of valves 
and a hose. In this way the speed can be regulated 
within certain limits. 

Messrs. Sulzer have so far built 2800 steam en- 
gines with their special valve gear, aggregating 
405,000 horse-power ; besides 1350 steam engines 
with other valve gear; 4400 boilers; more than 
3000 central heating plants ; 500 compressors ; 200 
rock-drilling machines ; 120 vacuum pans, &c.; and 
25 steamers. We might mention that the men are 

ermitted to place their various beverages, even 

eer, in small water coolers, which can be seen all 
over the works. Baths are provided at the exceed- 
ingly moderate charge of 10 centimes, 


Tue Swiss Locomotive Works. 

These works, which adjoin the Sulzer Works, ope- 
rate in a certain measure in conjunction with them, 
and enjoy practically a monopoly in Switzerland, as 
they have to fight only against foreign competition, 
and most of the tramcars, all mountain locomo- 
tives, and probably all the ordinary locomotives 
which the members saw, came from these works. 
The factory is, perhaps, 20 yéars old, and most of 
the buildings are spacious and well lighted ; the 
fine erection shop deserves particular mention. The 
boiler-shop is dark, however, and the amazing 
number of belts, horizontal, inclined, and vertical, 
crowded in the large workshops, 328 ft. by 350 ft., 
filled the advocates of electric power transmission 
with satisfaction. The works have their own Dow- 
son gas plant with two Koerting generators, and 
make and use Koerting gas engines. The generators 
contain a superheated coil. The gas is washed 
and purified in scrubbers and sawdust boxes in 
the usual way. A good deal of coal dust collects in 
the water ; the sawdust dces not smell of tar, how- 
ever. Yet we understand the gas engines are ex- 
pressly fitted so that they can be cleaned at intervals 
of about five days. Electric power is also distributed 





by means of triphase currents. Among the ma- 





chinery we notice double-acting planing and facing 
machines of Kendall and Gent, of chester, 
Ingersoll rolling machinery, of Rochford, and 
Schwibach hydraulic riveting machines. The 
mountain locomotives do not look particularly neat 
with their gear outside—which applies also to the 
ordinary locomotives—and very close to the ground; 
but they have proved strong and safe. The visit 
to the Sulzer Works following a morning spent 
in Oerlikon, had unfortunately tired the members 
too much to allow them to do full justice to the 
Swiss Locomotive Works. The guides on that 
afternoon were two cousins of Mr. Brown, of 
Baden, of the same name, and Mr. Sulzer-Steiner. 
(Zo be continued.) 


NOTES. 
REGULATIONS FOR NAVIGATION ON CHINESE 
Intanp WATERS. 

Tue Foreign Office has received through Her 
Majesty’s Minister at Pekin copies of the amended 
regulations for steam navigation on the inland 
waters of China, a digest of the most important 
parts of which will be of interest to some of our 
readers. The expression ‘‘inland waters” is used 
with similar meaning to that given for places in the 
interior (nei-ti) in Article 4 of the Chefoo Conven- 
tion. The inland waters of China, as thus defined, 
are now opened to all such steamers, native or 
foreign, as are specially registered for that trade 
at the treaty ports. They may proceed to 
and fro at will under the following regulations, but 
they must confine their trade to the inland waters, 
and must not proceed to places out of Chinese 
territory. All such vessels must be registered at 
the Custom House, and their papers must show 
respectively the owner’s name and residence, name 
and type of steamer, number of crew, &c., in 
addition to whatever national papers they are 
allowed, or required, by law to carry ; such Customs 
papers to be renewed annually, and to be surren- 
dered on change of ownership, or when the vessel 
ceases to ply. The fee for the first issue of Customs 

apers will be 10 taels, and for each renewal 2 taels. 
No unregistered steamer will be allowed to ply 
inland. As regards exhibition of lights, prevention 
of collision, shipping of crews, and inspection of 
boilers and machinery, &c., all such steamers are 
to observe the rules in force at the port they belong 
to. These rules will be published by the Customs 
and printed on the vessel’s Customs papers. Re- 
gulations are laid down for the payment of Custom 
House duties and for the local li-kin payments, and 
for the settlement of any disputes which may from 
time to time arise ; copies of these regulations will 
be supplied to the various registered steamers. 
These regulations may be varied from time to time 
as required. Foreign goods going inland on 
steamers can either be taken with transit passes, or 
by payment of dues and duties at the several stations 

en route, at the merchant’s option. The 
vessels are not to be held in any way responsible for 
the terminal duties on the cargo, but this must not 
be landed clandestinely. Native goods leaving a 
treaty port for the interior in a steamer must be 
declared at the proper Custom House, and pay 
export duty according to the regulation for out- 
going cargo shipped in native vessels. They will 
pay inland, whatever dues and duties are payable 
y similar goods carried in native vessels. All 
inland-going steamers are to pay tonnage dues 
once in four months, at the treaty tariff rate, at 
the port where registered. Cargo shipped on 
native boats to be towed by steamers is to be on 
the same footing as steamer’s cargo. Steamers are 
not allowed to land cargo except at places ordinarily 
recognised as places of trade for native vessels ; in 
the event of their violating this rule, they will be 
dealt with as the treaties provide, in the case of 
vessels frequenting places not open to trade. A 
special officer will be appointed by the provincial 
authorities to collect on provincial account the dues 
and duties prescribed in the regulations. He will 
have an office in the vicinity of the Custom House, 
and will work in concert with and under the guid- 
ance of the Commissioner. In case any question 
or difficulty arises, the Commissioner and the 
Superintendent of Customs will arrange it amicably. 
When a foreigner is concerned, he has the option 
of having it dealt with under the joint investiga- 
tion rules. 





An Interxestine Revivat. 
Some thirty-six years ago a tunnel was constructed 





between Euston and St. Martin’s-le-Grand by a 
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corporation known as the Pneumatic Dispatch 
Company, with the object of transporting mail 
matter. The idea was to make use of air as the 
propelling agent. The company’s head offices and 
power stations were situated in Holborn, nearly half- 
way between the two terminal stations, and the 
plan followed was to start trucks from each end 
simultaneously. Air was exhausted from the 
tunnel at the power station, and the trucks, which 
were made to fit the tunnel, were thus drawn to- 
wards each other. On reaching the central station 
the two were passed by each other on crossover 
roads, and then propelled to their destinations by 
forcing in air behind them. The company was 
formed with a strong directorate, and about 
275,0001. was expended on construction and power 
plant, but the leakage proved so serious that the 
whole project was abandoned; and in a few years 
the very existence of this tunnel was forgotten by 
all but a few. Recently, however, the scheme has 
been revived by Mr. George Threlfall, of 50, Fen- 
church-street, E.C., but with the essential differ- 
ence that the motive power is to be no longer air 
but electricity. Hearing by accident of the existence 
of this tunnel, its advantages for the transport of 
mail matter were so apparent that Mr. Threlfall 
pursued his inquiries, and after much difficulty 
succeeded not only in discovering its actual 
location, but also the survivors of the original 
shareholders, who have transferred their rights 
to a new company, which, under the title of 
the London Dispatch Company, and with Mr. 
Threlfall as their engineer, propose to open 
out and operate the abandoned tunnel. This 
tunnel consists of a cast-iron D-shape tube, 4 ft. 
high, 4 {t. 6 in. wide, and 1 in thick. Examina- 
tion has shown that both it and the original rails 
are nearly everywhere in perfect condition. The 
true terminus of the tunnel in the north is at the 
North-West District Post Office at Eversholt-street, 
and the route followed is past Euston Station, down 
Tottenham-court-road, and along Holborn and 
Newgate-street to the General Post Office. In 
several places the tube has been broken into, and 
the St. Pancras Vestry, indeed, have trespassed 
into it for some of their electric light cables, but 
have now admitted their error, and will remove 
the intruding wires. The postal traffic between 
the General Post Oftice and Euston is at certain 
periods of the day as much as 11 tons per hour; 
and what with fogs, greasy pavements, and the 
like, it is often extremely difficult to get the mails 
delivered in time, whilst the cost of cartage is high. 
It is obvious, therefore, the reopening of the tube 
will greatly facilitate the handling of the mails, and 
the company will, under their original Act, possess 
the power of extending their tube to any other 
railway stations at the request of the Post Office, 
without having to again apply to Parliament The 
plans for the electrical equipment of the line are 
now being prepared by Professor Carus Wilson, 
and we hope to describe the plant in detail ata 
later date. 


TRANSVAAL MINING. 


Mr. Munnick, Transvaal State mining engineer, 
reports to his Government that 154 gold and coal- 
mining companies carried on mining operations in 
the South African Republic last year, as compared 
with 218 in 1897. The number of gold-mining com- 

anies is 137, as compared with 198 in 1897. 

he remaining 17 companies were coal-mining 
undertakings, of which there were 28 at work in 
1897. The total nominal capital of the companies 
at work at the close of 1898 was 54,740,1891 , as 
compared with 63,188,2251. at the close of 1897. 
Of the gold-mining companies, 103 were at work 
on the Witwatersrandt, while 22 of the 137 com- 
vanies were engaged in mining on quartz reefs. 
he number of dividend-paying gold-mining com- 
panies in the Transvaal last year was 45, as com- 
pared with 28 in 1897. ‘The 45 companies paid 
dividends amounting in all to 5,089,785/. upon an 
issued capital of 20,294,675l., giving an average 
return of 25.08 per cent. per annum. The corre- 
sponding amount paid in dividends by the 28 divi- 
dend-paying companies in 1897, was 2,945,8311. The 
increase in the amount distributed in dividends by 
Transvaal gold-mining companies: in 1898 was, 
accordingly, 2,145,954l. hree Transvaal coal- 
mining companies paid dividends last year to an 
aggregate amount of 76,000/., or about 84 per cent. 
upon an issued capital of 890,000/. The corre- 
sponding amount of dividends paid in 1897 by 
Transvaal coal-mining companies was 57,5001. The 


number of non-dividend paying gold-mining com- 
panies in the Transvaal declined last year to 52, as 
compared with 64 in 1897. The nominal capital of 
these non-dividend paying gold-mining companies 
was 14,657,6361. at the close of 1896, as compared 
with 21,018,734l. at the close of 1897. The number 
of non-dividend paying coal-mining companies also 
declined from 18 in 1897 to 14 in 1898. The 
number of Transvaal gold-mining companies which 
have not effected any production of gold at all was 
reduced from 106 in 1897 to 40 in 1898, so that a 
large number of these unremunerative undertakings 
have ceased working operations. The amount ex- 
pended on Transvaal gold mines last year was 
10,961,8121., and by Transvaal coal-mining com- 

anies 527,940. Ofthe whole gold output of the 

ransvaal, the Witwatersrandt produced last year 
93.20 per cent. The number of white men employed 
in Transvaal gold and coal mines at the close of 
1898 was 12,443 as compared with 11,642 in 
December, 1897. The average number of men 
employed in Transvaal gold and coal mines 
throughout 1898 was 11,092 whites and 89,006 
natives. The corresponding totals for 1897 were 
10,002 whites and 75,788 natives. The wages paid 
to the whites last year averaged 3211. 11s per head, 
as compared with 3111. per head in 1897. The 
wages paid to natives last year, including food, 
amounted to 3,016,0611., giving an average of 
541. 5s. per head. The corresponding amount paid 
in 1897 was 2,825,159/., giving an average of 371. 5s. 
per head. Deep level workings were carried 
still further in the Transvaal last year. The total 
quantity of Transvaal coal sold last year was 
1,907,808 tons, showing an increase of 307,596 tons 
over the corresponding sales of 1897. The produc- 
tion of diamonds was again confined to two dis- 
tricts, viz., Bloemhof and Pretoria. The total 
weight of diamonds registered last year was 22,843 
carats, valued at 43,7301., as compared with 5792 
carats, valued at 11,500/., in 1897. The number 
of accidents reported last year was 787, as compared 
with 634 in 1897, showing an increase of 153. The 
explanation tendered for this unfortunate result is 
the increase in the number of employés engaged, 
and the additional risks run owing to the increased 
depth of the mines. 








THE CUNARD LINER “IVERNIA.” 

Wiruin the past four or five years there has been 
a great development in cargo steamers of moderate 
speed, 13 to 144 knots, having accommodation for a 
limited number of passengers ; for it is being realised 
more and more that these pay as well as, if not better 
than, the high-speed floating palaces. Of course, there 
are hommes of passengers who prefer the ‘‘ fastest 
passage”? ships; and no passenger line can afford 
to lag behind, either in this respect or in the luxury 
of the appointments in state-rooms and public saloons; 
but at the same time it is found that many to whom 
money is some object do not mind being a day or two 
longer on the voyage, provided they can secure not 
only a thoroughly seaworthy, but a comfortable and 
roomy, ship. ‘The large corporations have recog- 
nised this, the Atlantic companies having followed 
the South African lines in providing such ‘‘interme- 
diate” steamers. Their general characteristics are size 
and capacity. Four or five years ago ships of over 
10,000 tons gross register were exceptional, the number 
including only the Campania, Lucania, New York, 
and Paris ; but since then over 30 have been built. 
The White Star Line and the Hamburg- American Line 
made a great move forward, and the Pennsylvania, 
built some three years ago for the latter company, 
marked the highest point for this type. She is 560 ft. 
long between perpendiculars, and of 12,891 tons gross 
register. Thisis comparatively small when compared 
with the Oceanic, of 685.7 ft. between perpendiculars, 
and 17,274 tons, or with the 15,500 tons of the Deutsch- 
land, the high-speed liner being built by the Vulcan 
Company, at Stettin, for the Hamburg-American Com- 
pany ; while the Kaiser Wilhelm der Grosse is 581.7 ft. 
and 14,349 tons. These, according to Lloyd’s List, 
are the three largest ships, and this week the fourth 
in point of size was launched from the yard of 
Messrs. C. S. Swan and Hunter, Limited, by the 
Countess of Ravensworth. The vessel, built for the 
Cunard Company, is to be named the Ivernia, and 
will be the largest intermediate steamer. A sister- 
ship is being built at the Clydebank Works, now 
owned by Messrs. John Brown and Co., Limited, 
and thus is progress made. In six or seven years 
twenty such vessels, of over 11,000 tons have been 
built, and of these it is significant to note nine 
are owned in Germany, while seven of them have 
also been built in Germany. Two were built and are 
owned in the United States, and Britain owns nine, 








although they built eleven, two of the latter being 





for Germany. For the time being we held the 
record for size, alike in the high-speed and the inter- 
mediate classes, due to the Oceanic and Ivernia; but 
Germany holds the record for speed in the North 
German Lloyd steamer Kaiser Wilhelm der Grosse, 
while the same builders propose to beat this with the 
Deutschland. 

But to return to the new Cunard liners. They are 
estimated to be of 13,900 tons register, which is subject 
to revision, but the next vessel in point of tonnage is 
ouly 13,000 tons, so that the British ships will not be 
beaten by anything on the list as yet. The Ivernia 
is intended for the company’s line between Liverpool 
and Boston, and is designed mainly for the carriage of 
cargo, third-class passengers, and cattle, although a 
few first and second-class passengers will be carried, 
about 150 of the former and about 200 of the latter, 
Of third-class passengers she will carry about 1000; 
500 of these are accommodated in two, four, and six 
berthed state-rooms. Stalls will be fitted for about 
800 head of cattle and 80 horses. 

The leading particulars of the vessel are: Length 
overall, 600 ft. ; length between perpendiculars, 
580 ft.; beam extreme, 64 ft. 6 in.; depth moulded to 
upper deck, 41 ft. 6 in.; depth moulded to shelter deck, 
49 ft.6 in. ; gross tonnage, about, 13,900 tons; speed 
on trial, 16} knots. There are four complete steel 
decks—lower, main, upper, and shelter ; and a steel 
orlop deck from the boiler-rcom forward to the stem, 
and a bridge deck 280 ft. long above the shelter deck. 
The space between the orlop and lower decks forward 
is insulated for carrying chilled beef, three large re- 
frigerating engines being fitted in a house on the 
upper deck, and also a smaller one for the ship’s own 
stores. 

The whole of the space forward of the engine-room on 
the main deck is utilised for the accommodation of the 
third-class passengers, three rows of state-rooms being 
fitted on each side. These cabins thus occupy three 
watertight compartments, and the dining accommo- 
dation is between the triple rows of state rcoms. On 
the upper deck at the forward end is a clear covered 

romenade for the third-class passengers, also their 
aths, lavatories, &c. Here also are the hospitals, 
surgery, and bar. At the sides of the engine and 
boiler space, and for a short distance aft on this deck, 
are the berths for the engineers, crew, firemen, and 
stewards, and aft to the stern the stalls for the horses. 
At the forward end of the bridge on the shelter 
deck is the third-class entrance in the centre, with 
a ladies’ room on the starboard and a smoke-room on 
the port side. 

Continuing aft on this shelter deck there are first, 
the cabins for the officers, then the first-class dining- 
saloon, main stairway, pantry, galleys. The remainder 
of the bridge is to be fitted for the second-class, with 
their dining-saloon across the after end. Above the 
bridge deck, in a large deck-house, will be the accom- 
modation for the first-class, the deck over this being 
carried to the side forthe boats and for promenade. 
On this promenade is a deck-house containing the cap- 
tain’s rooms at the forward end, then the library, 
main entrance, and staircase; then at the after end 
the smoke-room, with a passage-way at each side of 
the engine and boiler casing, connecting it to the 
library and entrance. On the top of all is the navi- 
gating bridge, wheel-house, and chart-house. 

On the main deck aft are the stalls for the cattle, 
which will be fitted on the latest approved principle 
to pass the American cattle regulations. 

Before turning to the machinery, it may be said 
that the keel of the Ivernia was laid on Decem- 
ber 6 of last year. Considering the difficulty the 
builders have had to contend with, owing to the 
scarcity of the men and the short time that the men 
obtainable have been working, the building of the 
ship has been very expeditiously done. It is expected 
that she will take up her station on the Liverpool 
and Boston service early next year. 

The machinery has been constructed by the Walls- 
end Slipway and Engineering Company, Limited, 
Newcastle-on-Tyne, and, like the ship, the engines 
represent the heaviest job yet turned out on the 
north-east coast. They are of the quadruple expan- 
sion type, and were desigoed by Mr. Andrew Laing, 
the general manager of the Wallsend Works, who has 
reconstructed the establishment. The cylinders for 
each set of the Ivernia’s engines are arranged in the 
following order from the forward end, viz.: High-pres- 
sure, low-pressure, second intermediate, and first inter- 
mediate. The high-pressure cylinders are 28} in. in 
diameter, placed forward, with their piston valves on 
the forward side. The low-pressure cylinders are 
84 in. in diameter, having an ordinary double-por 
slide valve placed on their after sides. The second 
intermediate cylinders are 58} in. in diameter, having 
their piston valves on the forward side, and the first 
intermediate cylinders are 41 in. in diameter, with 
their piston valves aft. All cylinders are adapted for 
a stroke of 54 in. Each cylinder has a double bottom, 
and separate liner secured by a flange and pins to the 
bottom of the cylinder. The cylinder covers are also 
cast double. ‘The pistons are of steel fitted with 
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cast-iron packing and junk rings. Each cylinder is 
carried on two plain cast-iron columns of box form, 
with separate faces, which form the guides, and 
attached to two of the main columns at the back is 
the condenser, which is of cast iron, and circular in 
form. At. the after end of the main condenser, and 
attached to the first intermediate column, is the air 

ump, worked by plate levers from the piston cross- 

ead of that engine. The feed, bilge, sanitary, and 
hot-water pumps are driven from the air-pump cross- 
head. The soleplate is of cast iron, of strong box 
form, and attached to, and forming part of, the sole- 
plate in the thrust-block of massive construction. The 
crankshafts are of the built type, made in two inter- 
changeable pieces. The crank, thrust, tunnel, and 
propeller shafts are hydraulic forged from fluid-pressed 
steel, made by Messrs. W. G. Armstrong, Whitworth, 
and Co., Limited, Manchester. 

The whole of the piston and slide valves are wrought 
by the usual double eccentrics and link motion, the 
reversing being done by a Brown’s combined steam 
and hydraulic engine placed on the after side of the 
low-pressure back column at the starting platform 
lever. The whole of the starting and handling gear 
is focussed to one column for each set of engines, while 
the engines in themselves are simple, complete, and 
accessible for easy manipulation. The propellers are 
three-bladed, the blades being of manganese bronze, 
and the bosses of cast iron. 

As to the auxiliary machinery, there are two centri- 
fugal pumps and engines of Gwynne and Co.’s make, 
one to each main condenser for circulating the con- 
densing water. There are two Weir’s main feed 
pumps placed in the engine-room at the forward end, 
and a Weir’s feed heater and Harris feed filter. At 
the forward end of the engine-room are placed two 
large Quiggin’s evaporators and condensers, with the 
necessary pumps and tank for fresh water make-up, 
and through these condensers the whole of the 
auxiliary steam can be passed. There are also three 
Cameron pumps, fitted for auxiliary feeding, fire, bilge, 
sanitary and ballast purposes. In the engine-room 
there are placed two large fans for ventilation, and for 
supplying the necessary air to the boilers, which are 
wrought under Howden’s forced draught. 

There are nine single-ended main boilers, 15 ft. 6 in. 
in diameter by 11 ft. 6 in. long, and constructed for a 
working pressure of 210 lb. They are arranged in one 
boiler compartment in three rows, six being placed 
back to back. Three of the main boilers are fired from 
the stokehold aft, the other six being fired from one 
common stokehold forward. There is one large 
donkey boiler 14 ft. 6 in. in diameter by 19 ft. long, 
placed on the main deck, for deck and general pur- 
poses. There is one double funnel 15 ft. in diameter 
and 140 ft. high from the keel. The main steam pipes 
are of wrought iron lap-welded, and fitted with the 
necessary joints. These pipes were supplied by Messrs. 
A. and J. Stewart and Menzies, Limited, Glasgow. 

During the construction of the Ivernia and her 
michinery, the work was superintended on behalf of 
the Cunard Company by Captain Watson, marine super- 
intendent, and Mr. Bain, superintending engineer. 








Frenca Coxe-Makinc.—The construction of 180 addi- 
tional coke furnaces is in contemplation in the north of 
France. These furnaces will produce from 160,000 tons 
to 170,000 tons of coke annually. 





TECHNICAL SeHooLs.—We have received a copy of the 
a for the coming academical year at the 
Northampton Institution, St. John’s-street-road, London, 
E.C. The greater part of the work at pee organised 
consists of evening classes for different branches of tech- 
nology, particular attention being paid to the watch- 
making, electroplating, and art-metal working trades. 
The Institution is well provided with workshops and 
cluss-rooms. The next session of the Polytechnic School 
of Architecture, 307, 309, and 311, Regent-street, W., 
will open on Monday, September 25. 





Tue New GENERATING STATION FOR THE CITY AND 
Soury Lonpon Ratnway: Erratum.—Through a mis- 
understanding we stated last week that evaporative con- 
densers were to be used for the new generating plant for 
this line. We now learn that this was an error, as surface 
condensers are to be adopted, the circulating water for 
which will be cooled by means of two of Klein’s cooling 
towers, supplied by the Klein Engineering Company, 
Limited, of 9, South Parade, Manchester. In these 
towers cooling is effected without the aid of fans or 
other means of producing artificial draught. 

Water Suppty or Hatirax.—An expenditure of some- 
thing like 200,000/. is contemplated in connection with 
the water supply of Halifax. The Widdop reservoir was 
commenced in 1871 and was finished seven years later, 
In 1876, steps were taken for an extension of Walshaw 
Dean, and Parliamentary powers were obtained. These 
powers have been twice renewed, first in 1888 and then in 
1898 ; and now all that remains to be done is the fixing a 
date for cutting the first sod. Messrs. G. H. Hill an 
Son, of Manchester, have been retained by the town 
council, and they have been engaged in drawing plans. It 
18 proposed to construct three new reservoirs at Walshaw 
Dean to provide an available water supply of 2,500,000 
gallons per day. 


THE ITALIAN CRUISER ‘‘ GARIBALDI.” 
To THE Epitor OF ENGINEERING. 
_ Srr,—Permit me to correct a small slip in the article 
in this week’s issue, entitled ‘‘ The Italian Cruiser Gari- 
baldi.” The San Martin (ex Varese) was built by 
Messrs. Orlando, of Leghorn. The second Garibaldi 


built by Messrs. Ansaldo, was purchased by Spain, and 7 


renamed Cristobal Colon. 
Yours fai a 
September 16, 1899. . W. R. Hucues. 


[We regret the error pointed out by our correspondent. 
There has m much confusion about these Garibaldis 
and Vareses, and it may be interesting to give here 
the complete list. 

Built by Ansaldo at Sestri Ponente. 
Garibaldi No. 1, now Garibaldi (Argentine). 
ae o. 2, ,, Cristobal Colon (Spanish), 
re No. 3, ,, Pueyrredon (Argentine). 
; No. 4, ,, Garibaldi (Italian). 
Built by Orlando at Leghorn. 
Varese No. 1, now San Martin (Argentine). 
» No.2, ,, General Belgrano (Argentine). 
» No.3, ,, Varese (Italian), 

There were thus seven vessels built for two original 

orders.—Ep. E. | 








DAVIS’S STEERING GEAR FOR AUTO- 
CARS 


To THE Eprror oF ENGINEERING. 

Sir,—I see that I have omitted an important clause in 
my letter on page 338. The statement regarding the 
locus of the vertices ought to have added to it: ‘‘If one 
triangle on the same base, with its vertex on the semi- 
-_ has its vertical angle bisected by a line through 

i Yours faithfully, 

J. MACFARLANE GRAY. 

London, September 15, 1899. 








WORSDELL COMPOUND LOCOMOTIVES. 
To THE EprtorR OF ENGINEERING. 

Srr,—I notice in this week’s copy of ENGINEERING a 
criticism on Mr. Pettigrew’s book, and I see it mentioned 
in that criticism that the whole of the Worsdell single- 
wheel compounds have been converted to high-pressure 
engines! This is not correct, as there are five 7-ft. single 
compounds running between Doncaster and Hull, and 
one or two from York to Hull. 

Yours faithfully, 
R. W. WorspDek tt. 

Locomotive Department, North-Eastern Railway 

Company, Hull, September 18, 1899. 








WESTINGHOUSE GAS ENGINE. 
To THE Eprror or ENGINEERING. 
Srr,—As usually understood, thermal efficiency is 


— Heat converted into work 


Heat supplied 


What your correspondent, ‘‘Onlooker,” understands by 
thermal efficiency is apparently something quite different, 
as he states it ‘‘can not be arrived at by determining the 
brake horse-power of the engine,” but he further states 
that ‘‘indicated efficiency and thermal efficiency repre- 
sent one and the same thing.” Now as indicated 
efficiency is 
— Heat represented by indicator diagram 
Heat supplied : 


it is very evident that the same result can be obtained 
from the brake horse-power, and is simply 


a Heat converted into work 
Heat supplied x mechanical efficiency’ 


which only shows that ‘Onlooker” is considerably 
mixed in his definitions. The notion that the thermal 
efficiency of an engine is independent of its size is simply 
absurd. 

Nowhere in my previous letters did I state that the 
figures I gave weresupplied tome. These figures are the 
mean results of tests made on scores of engines of the 
different sizes between 10 and 110 indicated horse-power. 

‘*Onlooker’s” determination of the mechanical equiva- 
lent of the British thermal unit is quite on a par with his 
determinations of the mechanical and other efficiencies. 

Yours truly, 
JAMES DUNLOP. 
206, Gorton-lane, Gorton, Manchester, 
September 16, 1899. 











PERSONAL AND TRADE Nores.—We understand that 
Hill’s manipulator for carriage windows, described in 
our issue of March 24 last, is now being adopted on cer- 
tain new trains by ths London and North-Western and 
other railway companies. 





PoLLUTION OF THE AIRE.—At a meeting of the Sewage 
Defcecation Committee of the Bradford City Council on 
Thursday, the op 3 v reported the receipt of a letter from 
the pe Mayor of Leeds calling attention to the quantity 


d | of untreated sewage which was being turned into the Aire 


at Bradford. The Mayor stated that a letter had been 
written in reply pointing out the difficulties under which 
the Bradford City Council was working, and adding that 








every possible effort was being made to solve the sewage 
problem. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—A good business was done 
in the pig-iron market last Thursday, when the tone of 
the market was firm, and the prices were higher. On 
the preceding day the closing price of Scotch iron was 
0s. 04d. per ton, but before the finish on Thursday it had 
risen 6d. per ton, Cleveland 3d., and hematite iron 34d. 
per ton. In the forenoon business was done up to 
70s. 4d. per ton cash, and 70s. 8d. one month, and 
the settlement prices at the close in the afternoon 
were: Scotch, 703. 6d. per ton; Cleveland, 67s. 44d.; 
Cumberland and Mid esbrough hematite iron, re- 
spectively 753. 3d. and 73s. = ton. The market was 
strong on Friday morning. It was reported that cable 
advices had been received from New York couched in 
vigorous terms as to the trade prospects there, and 
“bears” covered freely. Scotch iron was sent up in 
price 93d. per ton, Cleveland 5d., and hematite iron 104d. 
per ton. The market was easier in the afternoon, Scotch 
reaching 4d. per ton for the best, Cleveland 5d., and 
hematite iron 3d. pe ton. The sales for the day amounted 
to 50,000 tons. At the close of the market the settle- 
ment prices were: 71s., 67s. 6d., 75s. 104d., and 74s. per 
ton. At the forenoon session of the market on Monday 
some 20,000 tons changed hands, the Transvaal news 
having a bad effect on prices, which were weak. Scotch 
was marked down 10d, per ton, and hematite iron 114d. 
Cleveland, however, on the Leavy withdrawals from 
stores, rose 1d. per ton. In the afternoon the market 
was very flat, and a large amount of ‘‘bear” hammer- 
ing being engaged in, not a great amount of iron changin 
hands. About other 20,000 tons were sold, and Scotc 
iron touched 69s. i. per ton, against 71s. 44d. on Friday, 
but the close was better at 693. 6d., a loss of 1s. 6d. per 
ton from Friday’s close. Cleveland lost 2d. on the day, 
and hematite iron 1s. 54d. per ton. The settlement 
rices were 693. 6d., 67s. 45d., 74s. 6d., and 74s. per ton. 
The market was much quieter and steadier in tone on 
Tuesday forenoon. Scotch iron rallied 24d. per ton, 
Cleveland 14d., and hematite iron 4d. per ton. In the after- 
noon the market was firmer, sellers being more cautious on 
rumours of a favourable character regarding the Trans- 
vaal. Less than 10,000 tons changed hands, and there 
was a recovery all round ranging from 1d. to 4d. per ton. 
The settlement prices were: 69s. 9d., 67s. 104d., 74s. 74d., 
and 74s. per ton. At the forenoon market to-day some 
25,000 tons of iron were dealt in. The tone was firm on 
some buying. But the best prices were not main- 
tained to the last. In the afternoon the market was 
firmer, but there was very little iron for sale, only some 
10,000 tons changing hands. h rose 4d., together 
with 14d. per ton in the forenoon. The settlement 
rices were: 70s. 14d., 68s., 75s. 14d., and 74s. per ton. 
he following are the quotations for No. 1 makers’ iron : 
Clyde, 783. 6d. ; Gartsherrie and Calder, 79s. ; Summer- 
lee and Coltness, 85s. 6d.—the foregoing all shipped at 
Glasgow; Glengarnock, (shipped at Ardrossan), 78s.; 
Shotts (shipped at Leith), 83s, 6d.; and Carron (shipped 
at Grangemouth), 81s. per ton. A few days ago another 
order was booked by a Glasgow firm for 2000 tons 
of Cumberland hematite iron to be shipped to the 
United States. This makes 4000 tons ordercd here 
for America in one week. Other 500 tons of Scotch 
pig iron (Summerlee) have been sold for shipment 
to Canada. It may here be mentioned that the 
Clyde Navigation Trustees have reduced the harbour 
dues on nickel ore from 9d. to 4d. per ton. Not- 
withstanding the disturbed political situation the trend 
of the warrant market has been steadily upward all the 
past week. The reception of shipping orders for the 
United States of a few lots of hematite iron to special 
analysis exerted a strong fascination on outside buyers, 
and speculators have been busy Fenton ee relying upon 
a continuance of the American demand, and on a heavy 
appreciation in prices ensuing therefrom. At the same 
time there is a lack of fresh business in the home 
and the Continental trades, together with a distinct 
tendency, generally speaking, towards a reduction in 
makers’ prices. Markets have throughout the week 
been very active, almost without exception, mostly 
confined, however, to Scotch and hematite warrants. 
Scotch hematite iron delivered in wagons at the steel 
works is quoted at 80s. per ton. There are 82 blast- 
furnaces in actual operation in Scotland, as a 
with 75 at this time last year. Four are making ic 
iron, 40 are producing ordinary iron, and 38 are working 
on hematite iron ore. 


Finished Iron and Steel.—The finished iron and steel 
works continue to be well, if not even very busily, em- 
ployed, and the prices remain firm. The men at Glen- 
garnock Iron and Steel Works have received an advance 
of wages amounting to 15 per cent., at least to all those 
who did not participate in the previous rise. Within the 
past few days there has been sold a large quantity of 
tubes for delivery in the United States. It is under- 
stood that some 20,000 tons of pig iron have been bought 
against that contract. 


Suiphate of Ammonia.—The shipments of sulphate of 
ammonia reported for last week amoun to 3598 tons, 
making the total shipments for the year 95,921 ton 
an increase as compared with the corresponding peri 
of last year of 7013 tons. The market is quiet, makers 
still quoting about 5s. per ton above buyers’ ideas. 
The week’s exports of sulphate from Leith amounted 
to 467 tons. 


Glasgow Copper Market.—No business was done in 
copper at last Thursday’s market, either forenoon or 
afternoon. The same is likewise true of Friday’s market ; 
but the price was raised 2s. 6d. per ton, the quotation 
being 76/. 15s. per tcn cash. Monday’s market was still 
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idle and prices were unchanged. At yesterday’s morning 
market no dealings were recorded, but the price was 
marked down 5s. per ton. In the afternoon 150 tons 
were sold, and the price fell other 11s. 3d. per ton. In the 
forenoon to-day 25 tons of copper changed hands, and the 
price rose 8s. 9d. per ton. The cash price was 2s. 6d. 
easier in the afternoon, but no business was done. 


New Shipbuilding Contracts.—The Furness Railway 
Cempany have ordered a new steam yacht for Lake 
Windermere, to be ready for next season. The contract 
has been placed with Messrs. T. B. Seath and Co., of 
Rutherglen, Glasgow.—Messrs. Wm. Hamilton and Co., 
Port Glasgow, have received an order for Continental 
owners for the building of two or three steamers of about 
7100 tons deadweight carrying capacity. — The order 
which was recently in the market for a large Indian 
troopship for the British Admiralty, has been secured 
by the Wairfield Shipbuilding and Engineering Com- 

ny, Limited, Govan.—The New Zealand Ship- 
failing Company have contracted with Messrs. William 
Denny and Brothers, Dumbarton, for a twin-screwt 
steamer of 8000 tons gross register. It is understood tha 
the dimensions of the vessel are tu be 457 ft. by 58 ft. by 
34 ft., and she will steam 12 knots, and be fitted to carry 
over 100,000 sheep carcases. She is to be delivered in the 
autumn of next year.—Messrs. Taylor and Mitchell, ship- 
builders, Greenock, have hain: the contract to repair 
the hull and overhaul the engines, winches, &c., of the 
large steamer Elax, which will be placed on the blocks 
of Garvel Park Graving Dock this week.— Messrs. 
William Thomson and Co., Leith, have contracted with 
Messrs. Ramage and Ferguson, Limited, Leith, to build 
for them a steamer of about 6000 tons deadweight for 
their Eastern trade. She is to be called the Benclinch. 
—His Imperial Highness the Archduke Charles Stephen 
of Austria, has placed an order with Messrs. Hawthorn 
and Co., Limited, shipbuilders, Leith, for the construc- 
tion of a steam yacht of 650 tons. She will be built to 
the highest class at Lloyd’s, from the designs and under 
= eo of Mr. Alfred H. Brown, Pall Mall, 

ondon, 


A New Industry in Glasgow.—As a result of the last 
annual contract for meters entered into by the Glasgow 
Gas Commissioners, Messrs. Thomas Glover and Co., 
London, secured an order for one-third of the whole, 
the remainder going to two Edinburgh firms, one-third 
each. A condition, however, of the contract is that 
Messrs, Glover must make their meters in Glasgow, and 
they have secured premises for a factory in MoAlpine- 
street. 


Shipbuilding at Port-Glasgow.—The keels of 11 steamers, 
all of considerable tonnage, have just been laid down 
in Port Glasgow shipbuilding yards. Irregularity 
amongst ironworkers is delaying the delivery of 
orders, and the opinion is growing amongst the employers 
that if matters do not improve, they will have to return 
to the fortnightly pays. An official in one of the largest 
establishments in Port Glasgow said the other day that 
two weekly pays put together fall a good bit below the 
sum paid to the men under the old arrangement—a fact 
which goes to show that the loss of time is even greater 
now than it was Lefore the weekly pays started. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Destructive Fire at Shefield.—Early on Saturday morn- 
ing a fire of a disastrous character occurred on the pre- 
mises of Messrs. Walker and Eaton, engineers, of the 
Spital Hill Works, causing damage to the extent of 
many thousands of pounds. At the end of the engineer- 
ing and fitting shop was a two-storey building, one floor 
of which was the machine department and the other the 

ttern-shop. About five o’clock in the morning 
om were seen pouring through the windows of 
the pattern-shop. An alarm was given, and the 
fire brigade were soon at the works. By this time, 
however, owing to the inflammable material stored, 
the whole building above and below was a mass of fire, 
and the adjoining works, together with a public house 
and stables near, were in great danger. The efforts of 
the firemen were directed to the saving of this property 
and in confining the fire to the building in which it 
originated. In this they were successful, although the 
machine and pattern - shops were gutted. The men 
employed in these have been found accommodation in 
other parts of the works. The loss is covered by in- 
surance, 


Railway Extensions in Yorkshire.—For some time past 
important railway extensions and improvements have 
been going on in Yorkshire and others are in contempla- 
tion. These have been rendered absolutely necessary by 
the ever-increasing traffic with which the companies have 
to deal. The work of extending and otherwise improv- 
ing the joint railway station at Leeds has been practi- 
- completed by the North-Western and North- 
Eastern Companies. It is estimated that something like 
100,000/. has been spent on the station buildings and 
extensions, and another 200,000/. in the opening out 
of the Marsh Lane tunnel, erecting new brid and in 
widening the permanent way. It is sta that the 
Lancashire and Yorkshire Railway Company have in 
contemplation a gigantic scheme, involving an outlay of 
something like two millions. It consists mainly of the 
doubling of the company’s lines between Normanton and 

‘odmorden, a distance of 30 miles. Normanton is in the 
heart of the Yorkshire coalfield, and Todmorden lies 
on the Lancashire border, where the textile trades 
flourish. The line, therefore, runs through a dis- 
trict that is not only rich in minerals, but pro- 





lific in other industries connected with the manufac- 
ture of fabrics. Most of the land needed has been ac- 
quired, and the work at one or two points has been com- 
menced. It is also intended to considerably improve or 
reconstruct some of the stations which are altogether in- 
adequate to accommodate the present traffic. The Mid- 
see Railway Company have just opened a new line from 
Stairfoot to Cudworth, where it joins the main line from 
Sheffield to Leeds. Important extensions are also going 
on between Swinton and Cudworth. 


The Steel and Iron Trades.—Makers of Bessemer and 
Siemens steels report that they are well booked, and that 
there is every prospect of trade continuing for some 
time. The statement that there have been some 
purchases of hematite on behalf of America has caused 
apprehension of higher prices ruling for steel material, 
and orders have been placed rather freely of late. 
semer billets, such as are used in the Sheffield trades, 
are now quoted at 7/. 15s. per ton, and for small lots 8/. 
Siemens steel is making from 8/. 5s. to 12/. per ton. 
The principal run is on steel, ranging from 9/. 158. to 
10/. per ton, a very considerable weight of which is 
being used in the local industries. In all the railway 
branches an active business is being done and prices 
are stiffening. Even the smaller firms are coming more 
into line, and there is less cutting than for some time 
past. From inquiries now in the market it is understood 
that there is plenty of work. yet to be placed. Business 
with South Africa continues to slow down, and some 
houses have altogether ceased from sending out goods. 
In many branches there has been a revival of trade with 
South America, but with Spain and Portugal it is ex- 
tremely quiet. 

Coal and Coke.—The house-coal trade has not improved 
to the extent that was expected in face of the prospect 
of higher prices at the beginning of next month. A large 
tonnage of hard coal is still going to the eastern ports, 
and prices are firm. Fuel for manufacturing purposes is 
still in good demand, and all kinds ef common coal for 
boiler and similar uses find a ready sale. There is quite 
a scarcity of coke for use at the blast-furnaces, and for 
what can be got in the open market very high prices have 
to be paid, even for the commonest stuff. Coke for steel- 
—e purposes is more plentiful, and quotations are 
not so high. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, but only a small 
business was done and traders confined their operations 
to transactions for early delivery. The trouble in the 
Transvaal checked business considerably. The general 

uotation for prompt f.o.b. delivery of No. 3 g.m.b. 

leveland pig iron was 67s. 6d., but several sellers held 
out firmly for 67s. 9d., and reported that they were able 
to getit. No. 1 was 68s. 9d.; No. 4 foundry, 66s.; and 
grey forge, 65s., but the last-named was very plentiful, 
and buyers reported that they could purchase below the 
quoted rate. The demand for east coast hematite pig 
was very good, but Nos. 1, 2, and 3 could be bought 
st 74s. . owing to reeent easing in warrants. 
Several firms, however, adhered to 75s. Spanish 
ore was strong. Rubio was quoted from 17s. 6d. to 18s. 
ex-ship Tees, and freights Bilbao-Middlesbrough were 
fixed at 7s. 3d. Middlesbrough warrants opened at 
67s. 64d., and advanced to 67s. 10d. cash buyers. Mid- 
a hematite warrants were steady through- 
out the day at 74s. cash buyers. There was practically 
no change in the prices to-day, the only alteration being in 
Middlesbrough warrants, which stiffened to 67s. 11d. cash 
buyers. The market was quiet, and buyers and sellers 
alike hesitated to operate. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry continue in a very health 
state, but there is no new feature in connection with 
them. All the works are very busy, and several firms 
have orders sufficient booked to keep them in full swin, 
for many months. Prices are not quotably alte 
but they are very strong, and for some descriptions the 
tendency is markedly upwards. P 


Shipbuilding.—There are a few orders again being 
given out for new steamers, but not to the extent of the 
launches either in number or in tonnage. Hence the orders 
on the books of the builders must be decreasing. But 
there is no sign of af fall in the price of the chief 
materials the shipbuilder needs. Steel plates, for in- 
stance, are higher than they have been for years, and 
thus the cost of steamers is kept up. It is often at this 
time of the year that the largest number of shipbuilding 
orders are sp out; but looking at the cost of steamers, 
it is not to be wondered at that the number so far is re- 
latively few. 


Armstrong, Whitworth, and Co., Limited.—The direc- 
tors of Sir W. G. Armstrong, Whitworth, and Co., 
Limited, have agreed to recommend a dividend for 
the year ending June 30 last of 3s. per share, ether 
with a bonus of 1s. per share, making 20 per cent. for the 
year; and of 4 per cent per annum on the preference 

This is the largest dividend the huge Tyneside 
firm have ever paid. Last year the dividend was 15 
oy = ll, shares in the company are now quoted 

. 7s, 6d. 


The Weardale Iron and Coal Company's Works.—To- 
day (Wednesday) Sir Christopher Furness and a party 
of financial friends made an inspection of the Weardale 
Tron and Coal Company’s works at Tudhoe. It is under- 
stood the visit was in connection with the negotiations 
for the purchase of the company’s extensive works. 





Coal and Coke.—There is a strong demand for gas coal 
and efforts are being made to force up the prices for next 
year’s contracts. ke is in steady demand, but the 
supply is very abundant. The f.o.b. price is 24s. 6d. 
—— blast-furnace qualities delivered here are at 
about 21s. 


NOTES FROM THE SOUTH-WEST. 
Bute Dry Dock.——Finding the accommodation of its 
resent —— insufficient, the management of the 
ute Dry and Engineering Company has resolved 
to add to it. It been impossible to find sufficient 
land in proximity to the present dock for the construc- 





large | tion of a new one, and so the object aimed at will be 


attained by the construction of what may be called a 
**half dock.” Excavations will be made on the office side 


Bes- | to half the depth of the present dock, and the bottom and 


sides will be concreted and stoned as usual. The distance 
between the blocks on the bottem of the half dock will 
be about 16 ft. A ship requiring extensive repairs to her 
bottom will be broughtinto the present dock in the usual 
way, and the water will be pumped in toa height sufficient 
to permit of her being hauled broadside on to the blocks in 
the half dock. At such time there would be 13 ft. 6 in. of 
Yin dagay a ee in the half dock ; and, as = mean 

raught of an ordinary cargo-boat on an even kee! is 
about 11 ft., it will be seen that there will be quite 2 ft. 
to spare. A ship thus placed on the blocks of the half 
dock will remain dry while vessels pass in and out of 
the present d for painting or other work. The new 
half dock will be 400 ft. long by 75 ft. wide. The direc- 
tors calculate that the addition will increase the com- 
pany’s accommodation and earning power by fully 50 
percent. The estimated cost of the work is 25,000/., and 
it is to be completed within six months. 


Wireless Telegraphy in the Navy.—Permission has been 
granted for the cruiser Hermes to be fitted with the 
system of wireless telegraphy. The Hermes will be com- 
missioned at Devonport on the 5th prox. to relieve the 
Talbot on the North America and West Indian station, 
but she will remain at Plymouth for three weeks for the 
purpose of carrying out wireless telegraphy experiments, 


Bristol.—The Bristol Town Council decided on Tuesday 
to build a new wharf at the city docks for the Liverpool 
steamers. The council also to purchase an acre of 
land at Avonmouth for sidings, which will enable the 
large goods traffic there to be more —, despatched 
than is at present possible. The Health Committee’s 
recommendation as to the provision of a municipal lodg- 
ing house in St. Jude’s was adopted, and the council 
further decided to purchase a site for a second electric 
light station. 


The ‘‘ Implacable.”—Engines and boilers manufactured 
Bae ag Laird Brothers, of Birkenhead, for the Im- 
P ble line-of-battleship, are now being shipped for 

—— On the delivery of the machinery, Messrs. 
Laird Brothers will establish at Devonport a local staff of 
mechanics and labourers numbering about 50, for whom 
employment will be found on the Implacable alone for 
about twelve months. 


Dowilais.—It is proposed to reorganise the Dowlais 
Company upon limited liability principles. The com- 
~~ s iron works were established at Dowlais in 1749. 
n 1891 they were practically removed to premises occupy- 
ing 90 acres of land at Cardiff. The present conversion 
is being carried out for family reasons pure and simple ; 
but the adjustment or settlement will facilitate any public 
issue of securities which may be made by the newly 
organised company in the future. 


Cardiff.—The steam coal trade has ruled firm for 

rompt and early shipment, but inquiries for future 

elivery appear to be below the average. Household 
coal has been in steady demand for winter consumption ; 
the best steam coal has made 133. 9d. to 14s. per ton, 
while ge qualities have made 12s. to 12s 3d. per 
ton. No. 3 Rhondda large has brought 13s. 3d. to 
13s. 9d. per ton. Foundry coke has been Capos at 27s. 
to 28s. per ton, while furnace ditto has made 24s. to 25s. 
per ton. As regards iron ore, the best rubio has brought 
16s. to 16s. 6d. per ton. 

The Swansea Valley.—The tinplate trade is in a satis- 
factory condition ; prices have ruled firm and orders have 
been generally plentiful. The steel trade has also con- 
tinued brisk. The spelter works have been in full opera- 
tion, and collieries have continued active. 





Leeps AND Liverpoot CaNnaL.—The half-yearly meet- 
ing of the Leeds and Liverpool Canal _— was held 
on Friday at Liverpool, Mr. A. Harris in the chair. The 
report of the directors stated that the revenue results of 
the past half-year had been less satisfactory, owing to an 
increase of competition on the part of other carryin 
companies. The net result of the working of the cana 
showed a decrease of upwards of 3000/., as compared with 
the first half of 1898. The balance available for dividend 
upon the ordinary stock was 15,694/., and this would be 
sufficient to pay a dividend at the rate of 24 per cent. per 
annum for the past half-year. In view, however, of the 
dryness of the past season and the ibility of traffic 
being interrupted from this cause during the current half- 
year, the directors had decided to recommend a dividend 
at the rate of only 2 per cent. per annum for the past six 
months. This would absorb 12,250/., and leave 3434/. to 
be carried forward. The chairman, in moving the adop- 
tion of the report, stated that the continuous drought in 
the reservoir district had caused a stoppage of traffic on 
the higher reaches of the canal, and this had led the 
directors to seriously consider the question of providing 
further reservoirs. The — was adopted and the divi- 
dend recommended declared, 
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HILL’S RAILWAY WAGON COUPLING 














Tne introduction of the pole ia shunting yards 
marked a great advance in the matter of -safety 
among the men. They were no longer obliged to go 
between the trucks, and the number of accidents 
rapidly decreased. The use of the pole was made 
obligatory by all the —_ companies, and for a time 
it seemed as if a solution had been found for the 
problem of how to marshal trains without loss of life. 
But, great as are the advantages of the pole, yet the 
evidence lately produced before the Royal Commission 
which has inquired into the feasibility of intro- 
ducing automatic couplings, shows that the pole 
has dangers of its own, which every now and again 
cause death. One has only to carry a pole for a short 
distance to realise what an awkward tool it is, — 
ally when it is remembered that it has generally to 
be used in the dark, and often in the 6-ft. way be- 
tween moving trains. It is 6 ft. long, and weighs 
from 3 lb. to 34 1b., not a very serious weight, perhaps, 
but inconvenient to a man who is running with a lamp 
in the other hand. He must put the lamp down 
before he uses the pole, for he needs to be quite free 
to exert his muscles to the best advantage. Coupling 
by the pole is, of course, to a great extent a question 
of knack, but yet, under the best of conditions, it 
needs very considerable effort to raise two heavy 
links shoulder high at the end of a 6-ft. pole. For 
it must be remembered tbat the pole is not 
used as a lever, or to be more accurate, it has no fixed 
fulcrum on the wagon or on the ground. The 
shunter uses one hand as a fulcrum while he applies 
force with the other, the leverage being against him. 
He must stand as close as possible to the truck, and 
generally he has but little time to do the job, for the 
truck may be moving, and in any case quick dispatch 
is necessary. If the hook on the pole should jam 
between the coupling link and the hook, there is 
always the chance of the man being knocked down by 
it, if the wagon be moving. When the line runs close 
toa wall or parapet of a bridge, the pole cannot be 
used at all. It is not to be wondered that sometimes 
the men ignore all rules, and, dropping the pole, go 
between the wagons to couple by hand. The pole, 
_ many other safeguards, is apt to be burdensome at 
imes, 

The evidence laid before the Royal Commission has 
shown that the plan of the Board of Trade to make 
automatic couplings obligatory is impossible to be 
carried out without many years’ delay. It has also 
directed attention to the possibility of improving the 
present state of affairs, and of securing greater safety 
without incurring the enormous expense of new 
couplings to the 1,300,000 wagons in use. One of 
the most promising inventions laid before the Com- 
mission is that of Mr. Edward Hill, of 11, Victoria- 
street, Westminster, which we illustrate on this page. 
The device is so clearly shown in the engravings 
that it scarcely needs description, except to emphasise 














the successful way in which it attains its object. 
The central feature of Mr. Hill’s invention is that he 
makes the pole into a real lever by providing it with 
fulcrum just below the buffer. This entirely changes 
the man’s muscular attitude. Instead of having to 
set himself squarely on his feet, with bis back bent, 
pressing down the end of the pole forcibly with one 
hand, and raising the middle of it with the other, 
while he looks under the buffers, he now accomplishes 
the job with one hand while he holds the lamp in the 
other. We have seen a boy of fourteen couple and un- 
couple quite easily with one hand ; the bent end of 
the pole forms a handle which only needs a steady 
pressure tu move through the arc of a circle, while the 
other end carries the link right over the hook, ready 
to drop into its place, the moment the pressure of the 
hand is relaxed. 

The coupling links, it will be seen, need but a slight 
alteration to adapt them for this coupling. One of them 
has to be to and squeezed into the — shown, 
so that it nips the end link fairly firmly. The flat end 
of the pole, which has no hook to catch, goes inside 
the link, as shown, and takes a firm bearing there. As 
the pole is rotated on the hollowed fulcrum, by a slight 
pressure its palm-like extremity lifts the link as shown, 
holding it quite steadily in the right attitude to drop 
over the engaging hook. We succeeded in effecting 
this coupling the first time we tried, and a little prac- 
tice enabled us to perform the operation with closed 
eyes. The cost of altering the links is only a few 
pence, and, as everyone knows, these chains can be re- 
moved and replaced in a few seconds, The change 
can be made while the truck is standing in a siding, 
loading or unloading without causing any delay, the 
old chains being taken to the shops and pressed, to be 
afterwards app ied to other wagons. 

The new pole compares favourably with the old one 
in many ways. It is 12 in. or 16 in. shorter and 1 lb. 
lighter; its curved form makes it fit easily under the 
arm when being carried, and there is plenty of room 
for it between two moving trains. It is quick in 
operation, and it shows no tendency to catch and be 
torn out of the man’s grasp. The introduction of the 
fulcrum renders it a scientific appliance, rather than 
the makeshift which the old pole was. 

The new coupling can be manipulated by the old 
pole with greater facility than can the old couplings, 
so that the presence in the same train of the new and 
old —— does not complicate the shunters’ work 
in any degree. Mr. Hill hasalso patented a new way 
of making the coupling chain, using two instead of 
three links, so that when hanging free the two links 
are in the same plane. This is effected by the twist- 
ing one or both the links towards their engaging ends; 
this coupling chain is substantially the same as that 
shown in the engravings, but dispenses with the neces- 
sity of closing the centre link. A loose bracket hook 
has also been patented, working round or under the 





AND POLE. 














buffer by which the present ag will easily work the 
ordinary coupling chain by the shunter using only one 
hand. tt the railway companies are to escape the even- 
tual necessity of adopting automatic couplings on all 
their stock, it is desirable that the Railway Association 
should experiment with plans for coupling and un- 
coupling vehicles, with a view to adopt some better 
and safer method than the coupling pole now in use, 
and then take steps for securing its universal accept- 
ance by railway companies and others who own wagons, 





INDUSTRIAL NOTES. 

THE state of employment generally, according to 
the returns presented to the Labour Department of 
the Board of Trade, remains the same as in the pre- 
vious month, indeed, there has been little change 
during the last three months. There were 2361 
returns—1679 from employers, 542 from trade unions, 
and 140 from other sources—so that they cover a 
wide area and many industries. In the 123 trade 
unions, whose returns are specially dealt with, there 
were 503,439 members, of whom 11,573 or 2.3 per 
cent, were reported to be unemployed, the same per- 
centage as in the two previous months. At the same 
date last year there were 2.8 per cent. out of employ- 
ment in fewer unions, with a much less aggregate of 
membership. Stillit is a great army, 11,573 out of 
502,439, to be out of work when trade is in the full 
flush of prosperity. That a certain proportion of 
them are idle from their own fault is evident from 
the comments in the reports of some of the largest 
unions in the country or in the world. The chart 
line has fluctuated but little all this year, only once 
rising to 3 per cent. at the end of January, since 
which date it has never even touched the lowest level 
of 1898. 


As regards the several groups of industries reported 
on, coal-mining remains about the same in respect of 
employment and also the time worked. The average 
time worked at mines employing 387,376 workpeople 
was 5.18 days per week, the same as in the previous 
month, and as compared with 5.19 days per week in 
the same month of last year. In the latter case, how- 
ever, those employed at the collieries in South Wales, 
where a dispute existed last year, are excluded in the 
average. In the ironstone mining om gs ang con- 
tinues good, the average time worked being about 
the same as in the previous month and in the same 
month of last year. At mines employing 16,853 men 
the average time worked was 5.74 days per week, as 
compared with 5.79 in the month previous, and 5.76 
a week a year ago. This is an excellent 
record for the men. 

Employment in the pig-iron industry has further 
improved, and is far better than it was a year ago, 
when the South Wales coal dispute was in progress. 
At the works of 114 ironmasters sending in returns 
there were 376 furnaces in blast at the end of the 
month—four more than in the previous mcnth, and 
35 more than a year ago. The estimated number 
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employed was 25,209, or 378 more than in the previous 
month, and 2463 more than at the same date a year 
ago. In the iron and steel manufacture employment 
has continued good, being only interrupted by the ex- 
tremely hot weather at times and by holidays. At the 
223 works sending in returns 81,655 parsons were em- 
ployed, over 800 more than in the previous month, and 
over 5000 more than a year ago. The average number 
of shifts was 5.47, 5.53, and 5.50 respectively at the 
three dates mentioned. In the tinplate trade the 
improvement lately manifested has continued. The 
number of mills working was 390, employing 19,613 
persons —about 70 more than in the previous month. 
A year ago only 290 mills were in operation, employ- 
ing 15,414 persons, or 100 fewer mills and 4200 fewer 
employed. 





Employment in the engineering and metal trades 
has continued good generally. The proportion of un- 
employed members was 2.6 per cent., as compared 
with 2.5 per cent. in the month previous, and 3 per 
cent. a year ago. In the shipbuilding group of trades 
employment has been brisk, the proportion of unem- 
dipell Wing only 1.5 per cent., as compared with 1.4 
per cent. in the previous month, and 4.2 per cent. a 
year ago. The percentage is most favourable as com- 
pared with all former years since 1879. 

Employment in the building trades has remained 
good. The proportion of unemployed in the unions 
making returns was 1.2 per cent., as compared with 1.1 
per cent. in the previous month, and 0.9 per cent. a 
year ago. In the furnishing trades the proportion unem- 
ployed was only 1.9 per cent., the same as in the pre- 
vious month, and also at the same date last year ; and 
yet this represents a slack time generally, because of 
the holiday season. Altogether, those engaged in 
building and furnishing have had a good time of it, 
and the tide of prosperity does not seem to be on 
the wane at present. 





In the glass trades the improvement recently noticed 
is well maintained, the proportion of unemployed 
being 6.8 per cent., as compared with 9.4 per cent. a 
year ago, anda much higher percentage previous to 
that date. In some districts there has n a 
manifest revival in the glass-making industries, in 
others less so. 

In the boot and shoe trades there has been a further 
slackening off, both in the bespoke and ready-made 
branches. In the leather trades, however, there has 
been improvement, the proportion of unemployed 
being only 2.5 per cent., as compared with 3.1 per 
cent. in the previous month, and 4.2 per cent. a year 
ago. In the tailoring trade the bespoke branches 
have been dull, but the ready-made branches have 
continued good on the whole. 

‘mployment in the textile trades of Lancashire con- 
tinues very good, both in the spinning and weaving 
branches of the cotton trades. In cotton factories 
employing about 79,000 females, 90 per cent. in the 
o peeece. 2 mills and weaving factories were in full em- 
ployment, as compared with 98 and 92 respectively in 
the previous month, and 90 and 75 respectively at the 
same period last year. Employment in the woollen 
and worsted trades is also very good, and in the 
hosiery trades it has continued good generally. 

Dock and riverside labour has been well van | steadily 
employed, better than a year ago. The average 
number daily employed was 14,460, only 26 fewer than 
in the previous month, but in the same month of 


last year only 13,813 were so employed. In the 
agricultural districts employment has been good ; in 
some districts labour has been scarce. The lack of 


hands would have been more severely felt but for the 
more extensive use of mechanical appliances in this 
branch of industry. Altogether the position has been 
good. 

Only 33 fresh labour disputes were reported in the 
month, but they involved an aggregate of 10,232 work- 
people. In the previous month there were 51 dis- 
putes, involving 10,022 workpeople, and in the same 
month a year ago 44 disputes involving 10,457 
workers. Of the total 33 fresh disputes eight were 
in the mining Group of industries, six in the engineer- 
ing, metal, an ae group, five in the build- 
ing trades, six in the textile trades, and eight in other 
industries. During the period 43 disputes, old and 
new, were settled, involving an aggregate of 11,639 
workpeople, in 14 of which, affecting 5575 persons, 
the decisions were in favour of the workers ; in 13, 
affecting 1929 persons, the result was in favour of 
the employers, in 15 others, affecting 4085 persons, 
there was a compromise ; in the one remaining case, 
affecting 50 persons, work was resumed pending 
negotiations for a final settlement. So far in all those 
disputes labour was the chief gainer, the market was 
in its favour. 

The changes in the rates of wages were even more 
favourable to the workers. During the month changes 
were reported affecting 26,380 workpeople, of whom 
26,126 received advances, the aggregate of which 
averaged ls, 3d. per head per week. Only 254 





suffered reductions, which to these averaged 2s. per 
week. The final average resulted in an increase 
of about ls. 34d. per person per week. The increases 
mainly were in the building trades, affecting 3311 
workers ; in the iron and steel trades affecting 8309 
persons ; in the engineering and shipbuilding group of 
trades affecting 5626 persons; and in the textile 
trades affecting 6174 persons. Changes affecting 
2000 persons were preceded by a stoppage of work. 
One change affecting 2000 workpeople was effected by 
a Board of Conciliation and Arbitration ; the remain- 
ing changes affecting 22,379 were arranged by direct 
negotiation between the parties, employers and em- 
ployed, or were voluntarily conceded by the employers 
upon request. Altogether labour had a good innings 
in the month in so far as increased advantages are 
concerned. The state of trade being favourable, con- 
cessions were more readily made in the interests of 


peace. 

The September report of the Amalgamated Society 
of Eogineers, in the monthly journal, says that ‘‘ the 
returns are again of an encouraging character. Em- 
ployment, with some few exceptions, is general 
throughout most districts, and the membership is being 
well maintained.” ‘There have been no fresh trade 
movements, although several on hand for some time 
have been advanced a stage, while some others have 
been brought to a satisfactory conclusion. The total 
number of members is given as 84,293, of whom 2073 
were on donation benefit, 1913 on sick benefit, and 
3478 on superannuation benefit. The cost of unem- 
ployed was at the rate of 3d. per member per week ; 
of the sick members 24d. per week, and of super- 
annuated members 5d. per week ; this is the highest 
point ever reached. The total cost of all benefits was 
103d. per member per week. The expenditure from 
the contingent fund was only 26/. 1ls. 10d., a very 
small expenditure for disputes considering the extent 
of the society. The South Wales district generally is 
described as somewhat unsettled, but it is expected 
that the branches will steer a safe course. The pattern- 
makers of St. Helen’s have obtained an advance of 1s. 
per week. At Glossop and Workington a general ad- 
vance of 23. per week has been obtained by negotia- 
tion. The ls. per week in Mid- Lancashire has 
been given by the non-federated as well as by the 
federated employers, excepting to those working on 
piecework in a few shops. As regards the latter, the 
report says ‘‘the question will require very careful 
handling, inasmuch as if piece-workers are not to share 
in general advances, then collective bargaining in 
regard to wages goes by the board.” The matter is 
under the consideration of the society and the Em- 
goed Federation, and a successful issue is hoped for. 

he vote for further assistance to the Danish engineers 
was carried by 11,051 against 44, the amount remitted 
being 280/. per week. The money is not exclusively 
for the engineers, but in general aid. The total levies 
for the incoming quarter will be 3s. The tender for the 
new offices has been accepted, 8700/. 





The report of the Boilermakers and Iron Shipbuilders 
is scarcely as buoyant in tone as regards employment 
as last month, the reason being that repair jobs em- 
ploy fewer men, some of the repairs having been com- 
pleted. The returns show 2414 on the funds as com- 
pared with 2203 in the previous report. Of the total 
30 had cards granted, an increase of two ; members 
signing the vacant book 122, fewer by 21; members 
on donation 344, an increase of 100 ; members on the 
sick list 1314, an increase of 90 ; members on superan- 
nuation benefit 604, an increase of 40; net increase 
on the funds 211. There was an increase of 141 in 
membership, after deducting deaths and members run 
out of benefit. The total cost for the month was 
3560/. 7s. 10d., as against 3745/. lls. lld. The vote 
for the Danish workmen’s levy was carried by 31,690 
votes to 1719; majority for, 29,971. A sum of 200/. 
was sent to Copenhagen. In the Bristol district the 
branch has obtained an advance of 3s. per week for 
holders-up. Riveters are advertised for in the report 
in two districts. The Boilermakers and the Amalza- 
mated Society of Engineers are at variance again in 
the London district as to the employment of an angle 
smith. This has reopened the case of the co-opera- 
tive smiths, and the friction between the two unions 
seems to be increasing to a point which may bring 
about much mischief. The whole correspondence is 
given in the Boilermakers’ report, together with a 
review of the whole case, and its bearing upon the 
case which resulted in the exclusion of the Engineers 
from the Trades Congress. It is rather sad to see 
these internal disputes when all parties are clamour- 
ing for conciliation, when, in fact, universal ‘‘ compul- 
sory conciliation” is asked for by a very large section 
of trade unionists. It is proposed to invest the surplus 
funds of the union in railway stock in consequence of 
the restrictions now imposed by the Post Office Savings 
Banks as to limit and yearly amount. During the 
three weeks preceding the report 1258/. lls. 4d. was 
received from such investments for the first half of the 





present year. The question of loss of time by the 
men is again referred to and condemned. 





The Seamen’s dispute drags along, and in some of the 
ports things have been rather lively. It is curious to 
read the different reports; the Seamen’s officials 
appear to think that they are on the road to complete 
victory, whereas the shipowners and the officials of 
the Shipping Federation seem to think that there is 
no cause for alarm from their point of view. The satis. 
faction expressed on both sides as to the state of affairs 
is puzzling ; it, perhaps, expresses their hopes rather 
than their experiences. The men have been success- 
ful in some cases in obtaining an advance, in other 
cases a bonus, which really amounts to the same thing. 
On the other hand, crews have ben secured at the 
old rates in many instances, sometimes after a little 
delay, at other times with no difficulty. In one case, 
at Middlesbrough, a crew of 27 men was sent by the 
Shipping Federation, but the men refused to sign on 
except at 5/. per month, which the capain refused to 
give. Atarepresentative meeting of shipowners en- 
gaged in the coasting trade, held at Glasgow, it was 
resolved not to give an advance at present. The chief 
centres of the dispute so far have been the Tyne, 
London, and Liverpool, but some difficulties have been 
experienced at other ports. It is threatened that 
foreign seamen will be imported if the dispute con- 
tinues, and there is difficulty in getting British sea- 
men to sign on; already some have been obtained, 
but it is intended to increase the supply if necessary, 


The position of the engineering trades throughout 
Lancashire really remains about the same ; although it 
is said that the locomotive building branch is showing 
some signs of returning animation, in reality there 
has not been any slackening off or falling off, except 
that orders were not offered, as there was no guarantee 
of early delivery. The principal machine-tool makers 
are kept very full of work, and are booking a fair 
weight of orders, though some of the general branches 
are said to be in a less satisfactory position. Boiler- 
makers are very busy, in no way showing any diminu- 
tion of activity. Some stationary engine-builders say 
that they have scarcely as much work on hand as 
they had, and the textile machine-making branches 
complain that the new orders given out are not 
sufficient to replace those running out. Electrical 
engineers continue to be pressed with work in all 
departments, far in excess of what they can undertake 
for anything like early delivery. The state of em- 
ployment is seen in the returns of the leading unions, 
the lists being very low as compared with former 
periods. For example, the Amalgamated Society of 
Engineers have under 2} per cent. of unemployed on 
the books, the Machine Workers’ Association not one- 
half of that percentage. and the Steam Engine Makers’ 
Society have practically a clear book. And not only 
is the position good, but the outlook is most favour- 
able and encouraging in most districts and — all 
branches. In the iron trade a stronger tone has been 
manifest, though users of pig iron show an indisposi- 
tion to buy more than is needed for immediate use. 
But prices are firm, and inquiries more active. Local 
makers hold to their full quotations, and seem to be 
quite indifferent about further business, being well 
booked for some months to come. ‘The finished iron 
branches are in a strong position, a further increase 
in prices being regarded as probable. The steel trade 
continues as active as ever, and in some cases a harden- 
ing of prices is noticeable. Altogether, the position, 
as regards the iron, steel, and metal trades, is most 
favourable, no slackening off in demand being ob- 
servable, or, if it is, the abstention is temporary, in 
the hope of some concession in the matter of prices. 





In the Wolverhampton district the iron market has 
been in a confident tone, the recent advances in prices 
having been well maintained. Makers of finished iron 
are well supplied with orders. Home demands are well 
sustained, and foreign and colonials orders have been 
coming in at a satisfactory rate. Railway material is 
wanted in heavy lots both for home requirements and 
for India. Makers of galvanised corrugated sheets are 
in receipt for heavy lines for the Australian and South 
African markets. Marked bars are in good and pres- 
sing request, and some good orders are offered for 
unmarked bars to be delivered over the quarter, but 
in the present state of the market makers are not dis- 
posed to accept contracts at less than the current rates. 
All this indicates a continued demand on the part of 
engineers, shipbuilders, and other large users of 
finished iron of all qualities. Steelmakers have & 
large weight of orders on hand, especially as regards 
plates, girder sections, &c , and will only quote 7 
specifications submitted. There is still a scarcity ° 
raw material: the higher rates quoted in the nor- 
thern districts have strengthened quotations in the 
Midlands, which are firmer than at any period since 
quarter day. The engineers, ironfounders, boiler- 
makers, tankmakers, bridge and girder constructors, 
smiths, &c., are well employed, as also are the men 10 
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the railway sheds. Most of the hardware industries 


also continue busy. 


In the Birmingham district there has been a brisk 
demand for all descriptions of iron, orders being freely 
obtainable if prompt delivery can be guaranteed. 
Most of the large works have been busy trying to 
clear off the arrears which had accumulated during 
the very hot weather, when the men were unable to 
stand the heat at the mills and forges. Pig iron is 
still scarce, extra prices being freely given for certain 
brands. Makers of best iron are well supplied with 
orders, the marked bar firms having a larger share of 
business by reason of the high price of unmarked bars. 





The first great step towards the establishment of a 
Conciliation Board in the cotton industries was taken 
at a conference held in Manchester towards the end of 
last week. A general outline of the basis of a plan 
was submitted and discussed. 

The Welsh colliers are threatening another strike, 
this time against all non-unionists. The colliery 
enginemen have tendered notices to cease work in 
several of the Welsh districts, the demand being for 
better wages. If the mineowners refuse it is expected 
that soms 20,000 colliers will be thrown idle by the 
dispute. 








FAST CROSS-CHANNEL STEAMER. * 
By Hon. C. H. Parsons, M. Inst. C.E. 


THE compound steam turbine engine has been so fully 
described in the Proceedings of the Institution of Civil 
Engineers and the Institution of Mechanical Engineers, 
and the Institute of Naval Architects, both as to its appli- 
cation to electric generating machinery and also to its ap- 
plication to the propulsion of ships, that it is only necessary 
on the present occasion to refer to its leading features 
when designed for the propulsion of fast passenger vessels. 
In the abstract it may be described as an ideal rotary 
engine without Pp ene parts, with a uniform turn- 
ing moment and almost complete absence of vibration, 
and of extremely small weight. When undertaking to 
read this paper some months ago before the British As- 
sociation, it was hoped that the trials of one at least of 
the torpedo-boat destroyers fitted with turbine ma- 
chinery of exceptional power would have m com- 
pleted ; this, however, has not been possible, the time 
occupied in construction having considerably exceeded 
anticipation, and it is ed within the last few weeks 
that the preliminary trials usual with this class of 
vessel have been commenced. So far as these trials 
have yet proceeded they show a very satisfac- 
tory performance, and an excellent result as to steam 
consumption, also a complete absence of vibration at all 
speeds. Unfortunately, after the short preliminary trials 
referred to, the vessel was run into while lying at her berth 
during a dense fog, and so seriously damaged that she has 
been in dock for the last month, the bow having to be 
entirely rebuilt. 

She is now, however, ready for further trials when the 
machinery will be put to the full designed power, and it 
i3 anticipated that the guaranteed speed of 35 knots will 
be reached under the normal conditions of forcing usual 
in such vessels, 

Water meters have been fitted on the feed pipes to 
register the consumption of steam by the engines, and a 
ad series of consumption trials will be made at various 
speeds, 

The exhaustive series of trials made by Professor Ewing, 
F.R.S., on the Turbinia, showed a consumption of about 
143 lb. of steam per indicated horse-power at a speed of 
32 knots, and a somewhat less consumption at the maxi- 
mum speed of 344 knots, a more favourable result than is 
obtained with ordinary engines of the torpedo-boat or de- 
stroyer class in this country. 

The measurements go far recorded on the first prelimi- 
nary trials of the déstroyer seem to justify the expecta- 
tion of a greater degree of economy in the turbine engines 
of destroyers than those obtained in the smaller engines 
of the Turbinia. Generally speaking, it may be said that 
the larger the size of the cies machinery of the 
steam turbine class the more favourable are the conditions 
for securing the highest degree of —— in steam with 
& minimum of weight, and the greater the simplicity of 
the machinery. 

For fast passenger vessels, and especially for cross- 
Channel service, the turbine system of propulsion offers 
great and important advantages over the ordinary screw 
or paddle engines. In the first place the steam consump- 
tion of the turbine engines is no more—perhaps some- 
what less—than the best ordinary triple - compound 
engines. 

Thea the weight of engines, shafting, and propellers is 
under one-half that of ordinary screw engines, shafting, 
and propellers, and under one-third that of ordinar 

dle engines of the same power, so that there is muc 
ess weight to be propelled; besides this, the hull itself 
may be of lighter structure than is admissible with ordi- 
nary engines, owing to the absence of racking stresses from 
the machinery. 

With turbire engines no lubricant whatever enters the 
steam part, so that the boilers become much less charged 
with oil than is the case with ordinary engines, and 
express water-tube boilers of the smaller-tube type may 
be maintained in satisfactory working conditions for long 
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riods; and, further, it is understood that the Board of 

rade will be prepared to so modify their system of 
periodic inspection as to permit of such boilers being used 
for regular cross-Channel service. 

But, perhaps, the most important considerations are the 
increased comfort to passengers owing to the absence of 
vibration, and a remarkable smoothness of motion analo- 
gous to that of a sailing vessel ; also the greater depth at 
which the propellers are placed below the surface of the 
water reducing the liability to racing of the engines, 
which enables the speed of the ship to be maintained in 
heavy weather in a way that is a impossible in the 
case of ordinary screw or paddle vessels. 

The endurance of turbine machinery appears to be 
beyond question ; on many occasions engines have been 
run continuously for three weeks, and after some years of 
work there is found to be practically no erosion by the 
steam on the blades. 

The model on the table is of a proposed cross-Channel 
boat of 30 knots sea speed in moderate weather. It will 
be observed that it is proposed to place all passengers 
under cover, and for this purpose the upper deck has 
been carried almost the whole length of the vessel ; large 

late-glass windows at short intervals extend from the 
orward portion of the vessel to the stern. The free- 
board is greater than is usual in vessels of similar size, 
and the windows are p high up above the spray, and 
the three decks extend nearly the whole length of the 
vessel, affording ample promenade space. The passengers’ 
luggage is contained in two large tanks, in crates, to 
be hoisted in and out by jetty cranes at the termini, 
adapted for placing them on railway trucks suitably fitted 
for their reception. If a service of 30-knot vessels were 
placed on the Newhaven and Dieppe line, it would become 
the fastest route from London to Paris; also, if the 
system were aoe carried out as suggested, the time 
on the Dover and Calais route between London and Paris 
would be shortened by about half-an-hour, and the dura- 
tion of the sea passage much reduced. 

It will be observed that the draught of water with tur- 
bine engines does not necessarily exceed that << 
wheel vessels, and as turbine engines are more ily and 
quickly manipulated than ordinary engines, and each side 
of the propelling machinery can be put ahead or astern 
independently, the mancuvring power is practically 
equal to that of paddle-wheel propelled vessels. _ 

The particulars of the proposed 30-knot turbine boats 
are as follow: 


Length 275 ft. 
Beam ae 80,, 
Depth moulded 13.1 ft. to main 
deck, 21 ft. to 
awning deck 
Draught 9 ft. 3 in. about 
Displacement 1000 tons about 
Speed ata cae ne 30 knots 
Indicated horse-power ... 18,000 


It is estimated from the results so far attained with the 
Turbinia and torpedo-boat destroyers that the coal con- 
sumption at the full speed of 30 knots will not exceed 
2 1b. per indicated horse-power, a result superior to that 
obtainable with triple-expansion engines and express 
boilers under similar conditions. 

Designs have also been prepared for other vessels of 
larger dimensions, such as an express Channel steamer 
of 18,000 tons displacement, 50,000 indicated horse- power, 
and a speed of 40 knots. cea 7 

A model of a proposed Atlantic liner is on the table ; 
her dimensions are : 


Length 600 ft. 
Breadth 63 ,, 
Depth wes ee 42 ,, 
Displacement on abi . 18,000 tons 
Indicated horse-power ... 38,000 
Speed ve aa 26 knots. 


In conclusion, it would seem that very great and un- 
questionable advantages to be derived from the adoption 
of the steam turbine system of propulsion for all fast pas- 
senger and cross-Channel vessels will soon lead to the 
commencement of its general application, both in this and 
other countries, to this service. 








THE BRITISH ASSOCIATION ;s MECHANICAL 
SCIENCE SECTION. 
ADDRESS OF THE PRESIDENT,* 
Sir Wmuram Wuirs, K.C.B., Sc.D., LL.D., F.R.S. 
(Concluded from page 342.) 

ADVANTAGES OF INCREASED DIMENSIONS. 
BEFORE passing on it — interesting to illustrate the 
in in economy of propulsion resulting from increase in 

imensions by means of the following Table, which gives 
particulars of a number of typical cruisers, all of compa- 
ratively recent design. 


en a as l ens 
|No. 1./No. 2.| No. 3. | No. 4. | No. 5. 











| 
Length .  ft.| 280/ 300| 360 | 435 | £00 
Breadth .. we | 9385 43 60 69 | at 
Mean draught «ct 2181. 46 ae 244 | «264 
Displacement tons! 1800 | 3400 | 7,400 | 11,000 | 14,20 
Indicated horse - power) 
for 20 knots --; 6009 | 9000 | 11,000 | 14,000 | 15,t00 
Indicated horse - power) -| | 
per ton of ated | 
ment... os | 3.3 Lor 148 1.27 1.09 
i | 











The figures given are the results of actual trials, and 
embody, therefore, the efficiencies of propelling machi- 
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nery, propellers, and forms of the individual ships. Even 
so, they are instructive. Comparing the first and last, 
for example, it will be seen that while the displacement is 
increased nearly eightfold, the power for 20 knots is only 
increased about 2.6 times. If the same types of engines 
and boilers had been adopted in these two vessels—which 
was not the case, of course—the weights of ey sey ap- 
paratus and coal for a given distance would have bee 
proportional to the respective powers; that is to say, the 
larger vessel would have been equip with only 2.6 
times the weight carried by the smaller. On the other 
hand, roughly speaking, the disposable weights after pro- 
viding for hulls and fittings in these two vessels might be 
considered to be proportional to their displacements, As 
a matter of fact, this assumption is distinctly in favour of 
the smaller ship. Adopting it, the larger vessel would 
have about eight times the disposable weight of the 
smaller; while the demand for propelling apparatus and 
fuel would be only 2.6 times that of the smaller vessel. 
There will, therefore, be an enormous margin of carrying 
power in comparison with displacement in the r 
vessel. This might be devoted—and in fact was devoted— 
partly to the attainment of a speed considerably exceed- 
ing 20 knots (which was a maximum for the smaller 
vessel), partly to increased coal endurance, and partly to 
protection and armament. 

Another interesting comparison may be made between 
vessels Nos. 4 and 5 in the preceding Table, by tracing 
the growth in _— necessary to drive the vessels at 

ro 


speeds ranging from 10 knots up to 22 knots. 

No. No. 5. 

H.-P. H.-P. 
10 knots 1,500 1,800 
Ba” ‘56 2,500 3,100 
se ae 4,000 5,000 
5, 6,000 7,500 
Ie 9,000 11,000 
, ee 14,000 15,500 
Y - ae on 23,000 23,000 

It will be noted that up to the speed of 16 knots there 


is a fairly constant ratio between the powers required 
to drive the two ships. As the speeds are increased, 
the larger Fay hogs and at 22 knots the same power 
is required in both ships. The smaller vessel, as a matter 
of fact, was designed for a maximum speed of knots, 
and the larger for 22 knots. Unless other qualities had 
been sacrificed, neither space nor weight could have 
been found in the smaller vessel for machinery and coals 
corresponding to 22 knots. The figures are interesting, 
however, as illustrations of the principle that economy of 
propulsion is favoured by increase in dimensions as speeds 
are raised. 

Going a step further, it may be assumed that in un- 
sheathed cruisers of this class about 40 per cent. of the 
displacement will be required for the hull and fittings, so 
that the balance, or ‘* disposable weight,” would be about 
60 per cent.; say 6600 tons for the smaller vessel and 8500 
tons for the larger, a gain of nearly 2000 tons for the 
latter. If the speed of 22 knots were secured in both 
ships, with machinery and boilers of the same type, the 
larger ship would, therefore, have about 2000 tons greater 
weight available for coals, armament, armour, and equip- 


ment. 

These illustrations of well-known principles have been 
given simply for the assistance of those not familiar with 
the subject, and they need not be carried further. More 
general treatment of the subject, based on experimental 
and theoretical investigation will be found in text-books 
of naval architecture, but would be out of place in this 
Address, 

Swirt TorRPEDO VESSELS. 


——_ flotillas are comparatively recent additions to 
war fleets. The first torpedo-boat was built by Mr. 
Thornycroft for the Norwegian Navy in 1873, and the 
same gentleman built the first torpedo-boat for the Royal 
Navy in 1877. The construction of the larger class 
known as ‘‘torpedo-boat destroyers” dates from 1893. 
These various classes furnish some of the most notable 
examples extant of the attainment of extraordinarily 
high speeds, for short periods and in smooth water, by 
vessels of small dimensions. Their qualities and per- 
formances, therefore, merit examination. 

Mr. Thornycroft may justly be considered the pioneer 
in this class of work. Greatly impressed by the combi- 
nation of lightness and power embodied in railway loco- 
motives, Mr. Thornycroft applied similar dB perms rom to 
the propulsion of small boats, and obtained remarkably 
high speeds. His work became more widely known when 
the results were published of a series of trials, conducted 
in 1872 by Sir Frederick Bramwell, on a small vessel 
named the Miranda, She was only 45 ft. long, and 
weighed 4 tons, yet she exceeded 16 knots on trial. The 
Norwegian torpedo-boat, built in 1873, was 57 ft. long, 
74 tons, and of 15 knots; the first English torpedo-boat 
of 1877 was 81 ft. long, 29 tons, and attained 184 knots. 

Mr. Yarrow also undertook the construction of small 
swift vessels at a very early date, and has greatly distin- 
guished himself throughout the development of the tor- 
pedo flotilla. Messrs. White, of Cowes, previously well 
known as builders of steamboats for use on board ships, 
extended their operations to the construction of torpedo 
boats. These three firms for a considerable time prac- 
tically monopolised this special class of work in this 
country. Abroad, they had able competitors in Normand 
in France, Schichau in Germany, and Herreshoff in the 
United States. Keen competition led to successive im- 
provements and rapid rise in speed. During the last 
six years the demand for a fleet of about 100 destroyers, 
to be built in the shortest possible time, involved the 


necessity for increasing the sources of supply. At the 
invitation of the Admiralty, a considerable number of the 
leading shipbuilding and engineering firms have under- 
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taken and successfully carried through the construction of 
destroyers varying from 26 to 33 knots in speed, although 
the work was necessarily of a novel character, involving 
many difficulties. 

As the speeds of torpedo vessels have risen, so have their 
dimensions increased. Within the class, the law shown 
to hold good in the larger vessels applies equally. In 
1887 a first-class torpedo boat was 81 ft. long, under 
30 tons weight, developed 400 horse-power, and steamed 
184 knots. Ten years later the corresponding class of 
boat was 135 ft. long, 125 tons weight, developed 1500 
horse-power and steamed 23 knots. In 1897 it had 
grown to 160 ft. in length, 140 to 150 tons, 2000 horse- 
power, and 26 knots. 

Destroyers are not yet of seven years’ standing, but 
they come under the rule. The first examples (1893) were 
180 ft. long, 240 tons, 4000 horse-power, and 26 to 27 knots. 
They were followed by 30-knot vessels, 200 to 210 ft. 
long, 280 to 300 tons, 5500 to 6000 horse-power. Vessels 
now in construction are to attain 32 to 33 knots, their 
length being about 230 ft., displacements 360 to 380 tons, 
and engine power 800 to 10,000 horse-power. 

Cost has gone up with size and power, and the limit of 
progress in this direction will probably be fixed by 
financial considerations, rather than by constructive 
difficulties, great as these become as speeds rise. 

It may be interesting to summarise the distinctive 
features of torpedo-vessel design. 

1, The propelling apparatus is excessively light in pro- 

rtion to the maximum power developed. Water-tube 

ilers are now universally adopted, and on speed trials 
they are “‘forced ” toa considerable extent. High steam- 
pressures are used. The engines are run ata high rate of 
revolution—often at 400 revolutions per minute. Great 
care is taken in every detail to economise weight. Speed 
trials at maximum power only extend over three hours. 
On such trials in a destroyer each ton weight of propelling 
apparatus produces about 45 indicated horse-power. 
Some idea of the relative lightness of the destroyer’s 
machinery and boilers will be obtained when it is stated 
that in a large modern cruiser, with water-tube boilers, 
high steam-pressure, and quick-running engines, the 
maximum power obtained on an eight hours’ trial cor- 
responds to about 12 indicated horse-power per ton of 
engines, boilers, &c. That is to say, the proportion of 
power to weight of propelling apparatus is from three-and- 
a-half to four times as great in the destroyer as it isin the 
cruiser. 

2. A very large percentage of the total weight (or 
displacement) of a torpedo vessel is assigned to propelling 
apparatus. In a destroyer of 30 knots trial-speed, nearly 
one-half the total weight is devoted to machinery, boilers, 
&c. In the swiftest cruisers of large size, the corresponding 
allocation of weight is less than 20 per cent. of the dis- 
placement, in the largest and fastest mail steamers, it is 
about 20 to 25 per cent. 

3. The torpedo vessel carries a relatively small load 
of fuel, equipment, &c. Taking a 30-knot destroyer, for 
example, the speed trials are made with a load not ex- 
ceeding 12 to 14 per cent. of the displacement. Ina swift 
cruiser the corresponding load would be free from 40 to 
45 per cent., or proportionately more than three times as 
great. What this difference means may be illustrated by 
two statements. If in the destroyer the loud were trebl 
and the vessel correspondingly increased in draught and 
weight, the speed attained with the same maximum 
power would be about 3 knots less. If, on the other hand, 
the vessel were designed to attain 30 knots on trial with 
the heavier load, her displacement would probably be 
increased about 70 to 80 per cent. 

4. The hull and fittings of the torpedo vessel are 
anonencrge. light in relation to the dimensions and engine 
power. For many parts of the structure, steel of high 
tensile strength is used. Throughout the utmost care is 
taken to economise weight. In small vessels, for special 
service, many conditions can be accepted which would be 
inadmissible in larger sea-going vessels. The result of 
all this care is the production of hull-structures having 
ample general strength but very little local strength. 

hese conditions are essential to the attainment of very 
high speeds for short periods. They resemble the con- 
ditions ruling the design of cross-Channel steamers, so 
far as relative lightness of propelling apparatus, small 
load, and light scantlings are concerned. The essential 
differences lie in the requirements for passenger accom- 
modation, as compared with the requirements for arma- 
ment of the torpedo vessel. No one has yet proposed to 
extend the torpedo-vessel system to sea-going ships of 
large dimensions. Very similar conditions for the pro- 
pelling apparatus have been accepted in a few cruisers of 
considerable dimensions, wherein high speeds for short 
periods were required. It is, however, unquestionable 
that in many ways, and particularly in regard to 
machinery design, the construction of torpedo vessels 
has greatly influenced that of larger ships. 

One important consideration must not be overlooked. 
For short-distance steaming, at high speeds, economy in 
coal-consumption is of little practical importance, and it 
is all-important to secure lightness of propelling apparatus 
in relation to power. For long-distance steaming, on the 
contrary, economy in coal consumption is of primary 
importance ; and savings in weight of ——— appar- 
atus, even of considerable amount, may undeatratle if 
they involve inc coal consumption. Differences of 
opinion prevail as to the real economy of fuel obtainable 
with boilers and engines such as are fitted in torpedo 
vessels. Claims are made for some vessels which 
represent remarkable economy. Only enlarged experience 
can settle these questions. 

Endurance is also an important quality in sea-going 
ships of large size, not merely in structures but in pro- 
pelling apparatus. The extreme lightness essential in 

— 3 vessels obviously does not favour endurance if 





high powers are frequently or continuously required. 
Still, it cannot be denied that the results obtained in 
torpedo vessels show such a wide departure from those 
usual in sea-going ships, as to suggest the possibility of 
some intermediate type of propelling apparatus, applicable 
to large sea-going ships, and securing sufficient durability 
and — of fuel in association with further savings of 
weight. 
Tue Parsons Turso-Moror. 

The steam turbo-motor introduced by Mr. Charles 
Parsons is to be described oy the inventor during these 
meetings; but it is impossible for me to pass it over in 
this review without a brief notice. This rotary engine 
with its very high rate of revolution, reduces the weights 
of machinery, shafting, ard propellers greatly below the 
weight required in the quickest-running engines of the 
reciprocating type. This reduction in the proportion of 
weight to power carries with it, of course, the possibility 
of higher speed in a vessel of given dimensions ; and when 
large powers are re the absolute gain is very great. 
An illustration of this has been given by Mr. Parsons, in 
the Turbinia. That remarkable vessel is 100 ft. long, 
and of 444 tons displacement, but she has attained 33 to 
34 knots in short runs. There are three shafts, each 
carrying three screw-propellers, each shaft driven by a 
steam turbine making over 2000 revolutions at full speed, 
when more than 2000 horse-power is developed. A water- 
tube boiler of special design supplies steam of 175 Ib. 
pressure, and is exceptionally light for the steam pro- 
duced, being highly forced. The whole weight of 
machinery and boilers is 22 tons: in other words, about 
100 horse-power (indicated) is produced for each ton 
weight of propelling apparatus. Thisis rather more than 
twice the proportion of power to —— as compared 
with the lightest machinery and boilers fitted in torpedo- 
boats and destroyers. It will be noted that in the 
Turbinia, as in the destroyers, about half the total weight 
is devoted to propelling apparatus, and in both instances 
the load carried is relatively small. The secret of the 
extraordinary speed is to be found in the extreme light- 
ness of propelling apparatus, and small load. 

Two other vessels of the destroyer type with turbo- 
motors (one for the Royal Navy) are now a >proach- 
ing completion. Their trials will be of great interest, 
as they will furnish a direct comparison with vessels 
of similar size and form, fitted with similar boilers 
but driven by reciprocating engines. 

No doubt in the Turbinia lightness has been pushed 
further than it would be in vessels of larger size and 
greater power. In such vessels a lower rate of revolution 
would probably be accepted, additional motors would be 
fitted for manceuvring and going astern, boilers of 
relatively greater weight would be adopted, and other 
changes made. But after making ample allowance for 
all such increases in weight, it is unquestionable that 
considerable economies must be possible with rotary 
engines. 

On the side of coal consumption, Mr. Parsons claims 
at least equality with the best eg: gona engines. 
Into the other advantages attending the use of rotary 
engines it is not necessary now to enter. 

eference must be made, however, to one matter in 
which Mr. Parsons has done valuable and original work. 


ed | In torpedo vessels of high speed, the choice of the most 


efficient propellers has always been a matter of difficulty, 
and the solution of the problem has in many instances 
involved extensive experimental trials. By means of 
alterations in propellers alone very large increases in 
speed have been effected; and even now there are 
difficulties to be faced. When Mr. Parsons adopted the 
extraordinary speed of revolution just named for the 
Turbinia, he went far beyond all experience and 
recedent, and had to face unknown conditions. He has 
ound the solution, after much patient and original in- 
vestigation, in the use of multiple screws of small 
diameter. His results in this direction are of general 
interest to all who have to deal with screw “Psongaaag 

Such radical changes in propelling machinery as are 
involved in the adoption of turbo-motors, must necessarily 
be subjected to thorough tests before they will be widely 
adopted. The experiment which the Admiralty are 
making is not on a small scale as regards power. Al- 
though it is made in a destroyer, about 10,000 horse-power 
will 7 be developed, and a correspondingly high 
speed attained. It may well happen that from this 
experiment very far-reaching effects may follow. Mr. 
Parsons himself has prepared many designs illustrating 
various applications of the system to sea-going, cross- 
Channel, and special service vessels. Where shallowness 
of draught is unavoidable, the small diameter of the 
screws possible with the quick-running turbines is clearly 
an important matter. 


CoMPARISONS BETWEEN LARGE AND SMALL VESSELS. 


It has been shown that the attainment of very high 
speeds by vessels of small size involves many conditions not 
applicable to large caer. a . But it is equally 
true that in many ways the trials of small swift vessels 
constitute model-experiments from which interesting in- 
formation may be obtained as to what would be involved 
in driving ships of large size at speeds much exceeding 
any of which we have experience. When the progressive 
steam-trials of such small vessels can be studied, side by 
side with experiments made on models to determine their 
resistance at various speeds, then the fullest information 
is obtained, and the best guide to p secured. 
This advantage, as has been said, we owe to William 
Frovde. 

His contributions to the Reports of the British Associ- 
ations are classics in the literature of the resistance and 
propulsion of ships. In 1874 he practically exhausted 
the subject of frictional resistance so far _as it is known ; 
and his Presidential Address to this Section in 1875 





dealt fully and lucidly with the modern or stream-ling 
theory of resistance. No doubt there would be advan- 
tage in extending Froude’s a on frictional 
resistance to greater lengths and to ship-shaped forms, 
It is probable also, that dynamometric determinations 
of the resistance experienced by ships of modern forms 
and considerable size, when towed at various speeds, 
would be of value, if they could be conducted. These 
extensions of what Froude accomplished are not easily 
carried out; and in this country the pressure of work on 
shipbuilding for the Royal Navy has, for many years 
past, taxed to the utmost limits the capacity of the 
Admiralty experimental establishment, so ably superin- 
tended by Mr. R. E. Froude, allowing little scope for 
purely scientific investigations, and making it difficult to 
deal with the numerous experiments incidental to the 
designs of actual ships. Now that Holland, Russia, Italy, 
and the United States have equipred experimental 
establishments, while Germany and France are taking 
steps in that direction, we may hope for extensions of 
purely scientific work and additions to our knowledge. 
In this direction, however, I am bound to say that much 
might be done if experimental establishments, capable 
of dealing with questions of general nature relating to 
resistance and propulsion, were added to the equipment 
of some of our Universities and Colleges. Engineering 
laboratories have been multiplied, but there is as yet no 
example of a model experimental tank, devoted to in- 
struction and research. 

It is impossible, and possibly is. unnecessary, to attempt 
in this itoon any account of Froude’s “scale of com 
parison” between ships and models at ‘‘ corresponding 
speeds.” But it may be of interest to give a few illus. 
trations of the working of this method, in the form of a 
contrast between a destroyer of 300 tons, 212 ft. long, 
capable of steaming 30 knots, and a vessel of similar 
form enlarged to 765 ft. in length and 14,100 tons. The 
ratio of dimensions is here about 3.61: 1; the ratio of 
displacements is 47:1; and the ratio of corresponding 
speeds is 1.9 : 1. 

To 12 knots in the small vessel would correspond 22.8 
knots in the large vessel ; and the resistance experienced 
by the large vessel at 22.8 knots (neglecting a correction for 
friction) should be 47 times that of the small vessel at 12 
knots. By experiment this resistance for the small vessel 
was found to be 1.8 tons. Hence for the large vessel at 
22 8 knots the resistance should be 84.6 tons. This would 
correspond to an “‘ effective horse-power ”’ of over 13,000, 
or to about 26,000 indicated horsepower. The frictional 
correction would reduce this to about 25,000 horse-power, 
or about 1.8 horse-power per ton. Now, turning to the 
destroyer, it is found experimentally that at 22.8 knots 
she experiences a resistance of 11 tons, corresponding to 
an effective horse-power of over 1700 horse-power, and an 
indicated horse-power of about 3000 horse-power: say 
10 horse-power per ton, or nearly 54 times the power 
per ton required in the larger vessel. This illus- 
trates the economy of propulsion arising from increased 
dimensions. 

Applying the same process to a speed of 30 knots in the 
ty ship, the corresponding s in the small ship is 
15.8 knots. Her resistance at that —— is experiment- 
ally determined to be 3.5 tons, and the resistance of the 
large ship at 30 knots pr arrtany frictional correction) is 
about 165 tons. The effective horse-power of the large 
ship at 30 knots is, therefore, about 34,000, corresponding 
to 68,000 horse-power indicated. Allowing for the fric- 
tional correction, this would drop to about 62,000 horse- 
power, or 4.4 horse-power per ton. For the destroyer at 
30 knots the resistance is about 17} tons; the effective 
horse-power is 3600, and the indicated horse-power about 
6000, or 20 horse-power per ton, nearly five times as 
great as the corresponding power for the largo ship. But 
while the destroyer under her trial conditions actually 
reaches 30 knots, it is certain that in the large ship neither 
weight nor space could be found for machinery and 
boilers of the power required for 30 knots, and of the 
types usually adopted in large cruisers, in association 
with an adequate supply of fuel. The explanation of the 
methods by which the high speed is reached in the de- 
stroyer has already been given. Her propelling appa- 
ratus is about one-fourth as heavy in relation to its 
maximum power, and her load is only about one-third 
as 8 in relation to the displacement, when compared 
with the corresponding features in the cruiser. 

The earlier theories of resistance assumed that the 
resistance experienced by ships varied as the square of 
the speed. We now know that the frictional resistances 
of clean-painted surfaces of considerable length vary as 
the 1.83 power of the speed. This seemsa small differ- 
ence, but it is sensible in its effects, causing a reduction 
of 32 per cent. at 10 knots. On the other hand, it is now 
known that the laws of variation of the residual or wave- 
making resistance may depart very widely from the law 
of the square of the y sar and it may be interesting to 
trace for the typical destroyers how the resistance actually 
varies. 

Take first the total resistance. Up to 11 knots it varies 
nearly as the square of the speed: at 16 knots it has 
reached the cube : from 18 to 20 knots it varies as the 
3.3 power. Then the index begins to diminish: at 22 
knots it is 2.7: at 25 knots it has fallen to the square, and 
from thence to 30 knots it varies practically as does 
the frictional resistance. 

The residual resistance varies as the square of the speed 
up to 11 knots, as the cube at 124 to 13 knots, 
as the fourth power about 144 knots, and at a 
higher rate than the fifth power at 18 knots. Then the 
icles ins to fall, reaching the square at 24 knots, and 
falling still lower at higher speeds. : 

It will be seen, therefore, that when this small vessel 
has been driven up to 24 or 25 knots by a large rela- 
tive expenditure of power, further increments of speed 
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are obtained with less proportionate additions to the 


wer. 
PP assitig from the destroyer to the cruiser of similar 
form but of 14,100 tons, and once more applying the 
scale of comparison, it will be seen that to 25 knots in 
the destroyer corresponds a speed of 474 knots in the ape 
vessel. In other words, the cruiser would not reach the 
condition where further increments of speed are obtained 
with comparatively moderate additions of power until 
she exceeded 47 knots, which is an impossible speed for 
such a vessel under existing conditions. The highest 
speeds that could be reached by the cruiser, with pro- 
pelling apparatus of the lightest type yet fitted in large 
sea-going ships, would correspond to speeds in the 
destroyer for which the resistance is varying as the 
highest power of thespeed. These are suggestive facts. 

‘rictional resistance, as is well known, is a most im- 
portant matter in all classes of ships and at all speeds. 
Even in the typical destroyer this is so. At 12 knots the 
friction with clean-painted bottom represents 80 per 
cent. of the total resistance ; at 16 knots 70 per cent. ; at 
20 knots a little less than 50 per cent. ; and at 30 knots 
45 per cent. If the coefficient of friction were doubled 
and the maximum power developed with equal efficiency, 
the loss of speed of fully 5 knots would result. 

In the cruiser of similar form the friction represents 
90 per cent. at 12 knots; 85 per cent. at 16 knots; nearly 
80 per cent. at 20 knots; and over 70 per cent. at 23 knots. 
If ous coefficient of friction were doubled at 23 knots, and 
the corresponding power developed with equal efficiency, 
the loss of speed would approximate to 4 knots. : 

These illustrations only confirm general experience, 
that clean bottoms are essential to economical propulsion 
and the maintenance of speed, and that frequent dockin 
is necessary in vessels with bare iron or steel skins, whic 
foul in a comparatively short time. 


POSSIBILITIES OF FURTHER INCREASE IN SPEED. 


From the facts above mentioned it is obvious that the 
increase in speed which has been effected is the result of 
many improvements, and has been accompanied by large 
additions to size, engine-power and cost. These facts do 
not discourage the ‘‘ inventor,” who finds a favourite field 
of operation in schemes for attaining speeds of 50 to 60 
knots at sea in vessels of moderate size. Sometimes the 
key to this remarkable advance is found in devices for 
a surface friction by the use of wonderful lubri- 
cants to be applied to the wetted surfaces of ships, or by 
interposing a layer of air between the skins of ships and 
the surrounding water, or other departures from ordinary 
practice. If these gentlemen would ‘‘condescend to 
figures,” their estimates, or guesses, would be less 
sanguine. In many cases the proposals made would fail 
to produce any sensible reduction in resistance ; in others 
it would increase resistance. 

Other proposals rest upon the idea that resistance may 
be peed reduced by adopting novel forms, ——— 
widely from ordinary ship shapes. Very often small- 
scale experiments, made in an unscientific and inaccurate 
manner, areadduced as proofs of the advantages claimed. 
In other instances mere assertion is thought sufficient. 
Ordinarily, no regard is had to other considerations, such 
as internal capacity, structural weight and strength, 
stability and seaworthiness. Most of these proposals do 
not merit serious consideration. Any which seem 
worth investigation can be dealt with simply and 
effectively by the method of model experiments. 
striking example of this method will be found in the 
unusual form of a Parliamentary Paper (No. 313 of 1873), 
containing a report made by Mr. William Froude to the 
Admiralty. ose interested in the subject will find 
therein much matter of special interest in connection with 
the conditions attending abnormally high speeds. It 
must suffice now to say that ship-shaped forms are not 
likely to be superseded at present. 

The most prolific ‘‘inventions” are those connected 
with supposed improvements in propellers. One con- 
stantly meets with schemes guaranteed by the proposers 
to give largely increased efficiency and correspondin 
additions to speed. Variations in the numbers an 
forms of screws or paddles, the use of jets of water or air 
expelled by special apparatus through suitable openings, 
the employment of explosives, imitations of the fins of 
fishes, and numberless other departures from established 
practice are constantly being proposed. As a rule, the 
“inventors” have no intimate knowledge of the subject 
they treat, which is confessedly one of great difficulty. 
When experiments are adduced in support of proposals, 
they are almost always found to be inconclusive and inaccu- 
rate. More or less mathematical demonstrations find favour 
with other inventors, but they are not more satisfactory 
than the experiments. An air of great precision com- 
monly pervades the statements made as to possible 
increase in efficiency or speed. I have known cases where 
probable speeds with novel propellers have been 
estimated (or guessed) to the third place of decimals. In 
one such instance a trial was made with the new propeller, 
with the result that instead of a gain in efficiency there 
Was @ serious loss of speed. Very few of the proposals 
made have merit enough to be bon Praca to trial. None 
of them can possibly give the benefits claimed. 

It need hardly be added that in speaking thus of so- 
called “inventors” there is no suggestion that improve- 
ment has reached its limit, or that further discovery is 
not to be made. On the contrary, in regard to the forms 
of ships and propellers, continuous investigation is pro- 
ceeding and successive advances are being made. From 
the nature of the case, however, the difficulties to be 
Surmounted increase as 3: is rise; and a thorough 
mastery of the past history and present conditions of the 
problems of steamship design and propulsion is required, 


48 @ preparation for fruitful work in the nature of further 
advance, 








It would be idle to attempt any prediction as to the 
characteristic features of ocean navigation sixty years 
hence. Radical changes may well be made within that 
period. Confining attention to the immediate future, 
it seems probable that the lines of advance which I have 
endeavoured to indicate will remain in use, Further 
reductions may be anticipated in the weight of pro- 
pelling apparatus and fuel in proportion to the power 
developed ; further savings in the weight of the hulls, 
arising from use of stronger materials and improved 
structural arrangements; improvements in form; and 
enlargements in dimensions. If greater draughts of 
water can be made possible, so much the better for 
carrying power and speed. For merchant vessels, com- 
mercial considerations must govern the final decision ; 
for warships the needs of naval warfare will prevail. It 
is certain that scientific methods of procedure, and the 
use of model experiments on ships and propellers, will 
become of increased importauce. 

Already avenues for further progress are being 
opened. For example, the use of water-tube boilers 
in recent cruisers and battleships of the Royal Navy 
has resulted in saving one-third of the weight necessary 
with cylindrical boilers of the ordinary type to obtain 
the same power, with natural draught in the stoke- 
holes. Differences of opinion prevail, no doubt, as to 
the policy of adopting particular types of water-tube 
boilers ; but the weight of opinion is distinctly in favour 
of some type of water-tube boiler in association with the 
high steam pressures now in use. Greater safety, quicker 
steam raising, and other advantages, as well as economy 
of weight can thus be secured. Some types of water- 
tube boilers would give greater saving in weight than the 
particular type used in the foregoing comparison with 
cylindrical boilers, 

Differences of opinion prevail also as to the upper 
limit of steam pressure which can with advantage be 
used, taking into account all the conditions in both 
engines and boilers. From the nature of the case 
increases in pressure beyond the 160 lb. to 180 lb. per 
square inch commonly reached with cylindrical boilers, 
cannot have anything like the same effect ty = economy 
of fuel as the corresponding increases have had, starting 
from a lower pressure. Some authorities do not favour 
any excess above 250 Ib. per square inch on the boilers ; 
— would go as high as 300 Ib., and some still 

igher. 

assing to the engine-rooms, the use of higher steam 
pressures and greater rates of revolution may, and 
probably will, produce reductions in weight compared 
with power. The use of stronger materials, improved 
designs, better balance of the moving parts, and close 
attention to details, have tended in the same direction 
without sacrifice of strength. Necessarily, there must be 
a sufficient margin to secure noe seemnae and endurance 
in the motive power of steamships. Existing arrange- 
ments are the outgrowth of large  maapaaa and new 
departures must be carefully scrutinised. 

The use of rotary engines, of which Mr. Parsons’ turbo- 
motor is the leading example at present, gives the pros- 

t of still further economies of weight. r. Parsons is 
isposed to think that he could about halve the weights 
now required for the engines, shafting, and propellers of 
an Atlantic liner while securing proper strength and 
durability. If this could be done in association with 
the use of water-tube boilers, it would effect a revolution 


Ain the design of this class of vessel, permitting higher 


speeds to be reached without exceeding the dimensions of 
existing ships. 

It does not appear probable that with coal as fuel, 
water-tube boilers will su in economy the cylindrical 
boilers now in use; and skilled stoking seems essential if 
water-tube boilers are to be equal to the other type in 
rate of coal consumption. The general principle holds 
good that, as more perfect mechanical appliances are in- 
troduced, so more skilled and es management 
is required in order that the full benefits may be obtained. 
In all steamship performances the ‘‘ human factor” is of 
great importance, but its importance increases as the 
appliances become more complex. In engine-rooms the 
fact has been ised and the want met. There is no 
reason why it should not be similarly dealt with in the 
boiler-rooms. 

Liquid fuel is already substituted for coal in many 
steamships. When sufficient quantities can be obtained 
it has many obvious advantages over coal, reducing 
greatly manual labour in embarking supplies, conveying 
it to the boilers, and using it as fuel. Possibly its ad- 
vocates have claimed for it greater economical advantages 
over coal than can be pe by the results of extended 
experiment. Even if the saving in weight for equal 
evaporation is put as low as 30 per cent. of the corres- 
ponding weight of coal, it would amount to 1000 tons on 
a first-class Atlantic liner. This saving might be 
utilised in greater power and higher speed, or inincreased 
load. There would be a substantial saving on the stoke- 
hold staff. At present it does not 9m r that ade- 
quate supplies of liquid fuel are available. Competent 
authorities, here and abroad, are giving attention to this 
question, and to the development of supplies. If the 
want can be met at prices justifying the use of liquid 
fuel, there will undoubtedly be a movement in that 
direction. 

Stronger materials for the construction of hulls are 
already available. They are, however, as yet but little 
used except for special classes of vessels. ild steel has 
taken the place of iron, and effected considerable savings 
of weight. Alloys of steel with nickel and other metals 
are now made which gives strength and rigidity much 
superior to mild steel, in association with ample ductility. 
For destroyers and to © boats this stronger material 
is now largely used. It also been adopted for certain 
important parts of the structures of recent ships in the 








Royal Navy. Of course the stronger material is more 
costly, but its use enables sensible economies of weight 
to be made. It has been estimated, for example, that in 
an Atlantic liner of 20 knots average 3) , about 1000 
tons could be saved by using nickel steel instead of mild 
steel. This saving would suffice to raise the average 
speed more than a knot, without varying the dimensions 
of the ship. 

Alloys of aluminium have also been used for the hulls 
or portions of the hulls of yachts, torpedo-boats, and 
small vessels. Considerable savings in weight have thus 
been effected. On the other hand, these alloys have been 
seriously corroded when exposed to the action of sea 
water, and on that account are not likely to be extensivel 
used. Other alloys will probably be found which will 
be free from this defect, and yet unite lightness with 
strength to a remarkable degree. 

Other examples might be given of the fact that the 
metallurgist has by no means exhausted his resources, 
and that the shipbuilder may look to him for continued 
help in the struggle to reduce the weights of floating 
structures. 

It is unnecessary to amplify what has already been 
said as to possible increase in the efficiency and types 
of , gpeerany With limited draught, as speeds increase 
an ter powers have to utilised, multiple 
por lers will probably come into use. Mr. Parsons 

shown how such problems may be dealt with ; and 

other investigators have done valuable work in the same 
direction. 
_ In view of what has happened, and is still happening, 
it is practically certain that the dimensions of steamships 
nage — yet — a ne ax i 

Thanks to mechanical appliances, the largest ships 
built, or to be built, can be readily steered and 
worked. In this particular, difficulties have diminished 
in recent years, notwithstanding the great growth in 
dimensions. 

Increase in length and weight favour the better main- 
tenance of s) at sea. The tendency, therefore, will 
be to even greater regularity of service than at present. 
Quicker passages will to some extent diminish risks, 
and the charce of breakdown will be lessened if 
multiple Fem are used. Even now, with twin- 
screws, the risk of total breakdown is extremely 
small, 

Whatever may be the size and power of steamships, 
there must come times at sea when they must slow down, 
and wait for better weather. But the larger and longer 
the vessel, the fewer will be the occasions when this pre- 
caution need be exercised. 

It must never be forgotten, that as ships grow in size, 
speed, and cost, so the responsibilities of those in charge 


increase. The captain of a modern steamship needs 
remarkable qualities to perform his multifarious duties 
efficiently. The chief engineer must have great powers 


of organisation, as well as good technical knowledge, to 
control and utilise most advantageously the men and 
machinery in his charge. Apart from the ceaseless care, 
watchfulness, and skill of officers and men, the finest 
ships and most perfect machinery are of little avail. 
The ‘‘human factor” is often forgotten, but is all-impor- 
tant. Let us hope that in the future, as in the past, 
as ne iii increase, so will the men be found to 
bear them, 








PIG-TRON FRACTURES AND THEIR VALUE 
IN FOUNDRY PRACTICE.* 
By Mr. James WILLIARD MILLER. 


In a paper entitled ‘‘ The Yard Grading of Pig Iron,” 
read in December, 1898, before the Foundrymen’s Asso- 
ciation of Pittsburg, Dr. William B. Phillips, editor of 
the American Manufacturer and Iron World, and one 
of the best-known chemists in America, gives a curious 
account of the present method of grading pigiron. Of 
course, like many of the good things in the iron and steel 
world, the method of quadiad pig iron originated in Great 
Britain several hundred years ago. Dud Dudley, in his 
petition to King Charles I. in 1660, on the subject of the 
manufacture of pig iron,+ states that there were then 
made three kinds of iron, to wit, in the original words: 
‘*The first sort is Gray tron, the second sort is called 
Motley Iron, of which one part of the Sowes of Piges is 
gray, the other part is white intermixt; the third sort 
is called White Iron; this is almost as white as Bell 
Mettle, but in the Furnace is least fined, and the most 
terrestrial.” The author oy on to say, may take 
occasion here to speak of the Nature of Coldshare Tron, 
which is so brittle, if made of the grain Oare or Ironstone, 
would be almost as brittle as some Regulus Antimonii 
made Iron, for with one small blow over an Anvil you may 
break the biggest Bar that is, if it be perfect colds 
Iron—nay, the ploughman often breaks his Sharepoint 
off if it be made of coldshare Iron. But perfect tough 
malliable Iron will not break feasibly in hot-heat or cold, 
as coldshare will, or red-hot as Sulphurious veneriated 
redshare Iron will, but yet tough enough when it is cold. 
All of which aforesaid qualities of Iron the Authour well 
knoweth how to mend their Natures, by finning or setting 
the finery lesse transhaw more burrow, which are terms 
of art, and by altering and pitching the works and _— 
the fore-spirit plat, the tuiron, bottome, back, and breast 
or foreplate, by the altering of which much may be done, 
if the work be set transhaw and transiring from the blast, 
the Iron is more coldshare lesse Fined, more to the 
Master’s profit ; lesse profitable to him that makes it into 
manufactorage, and lesse profitable to him that useth it, 
but the Iron made in a Burrow work becometh more tough 





* Paper read before the Iron and Steel Institute. 
+ ‘Metallum Martis,” 1665, reprinted in the “ Journal 
of the Iron and Steel Institute,” 1872, No. IT., page 227, 
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and serviceable ; yet the nature of all Ironstone is to be 
considered, both in the Furnace and in the finery, that 
the Sulphurious Arcenical and Veneriating qualities, 
which are oftentimes in Ironstone, be made to separate in 
both the works from the fixed and fixing bodies of iron, 
whose fiery quality is such that he will sooner self-calsine 
than separate from any Sulphurious veneriated quality.” 

This 1s the earliest recorded attempt to grade pig iron 
in the yard, and passed as the most scientific description 
that had yet appeared. Since that date we have drawn 
away from the arsenical veneriating quality of pig iron, 
and have substitated cold-short for cold-share iron, but 
in other respects the description might be used to-day. 
If the spirit of Dud Dudley could make the rounds with 
a pig-iron breaker and grader, he would feel perfectly at 
home, and would rejoice that the art which he founded 
240 years ago had not progressed much beyond its original 
lines. 

Dud Dudley was satisfied with three “— of iron, 
whereas six grades are now universally ised, 
which, however, cover the ground but little better than 
did Dud Dudley’s three grades—in fact, not so well. In 
the youngest district in America, where now about 30 
per cent. of all the foundry iron in the United States is 
made, thirteen distinct grades have been established, still 
leaving room for more. 

The grader, in conscientious sorting of the iron into its 
different grades, ever and anon runs against a fracture 
that fits neither grade so far established ; hence a tempta- 
tion to form a new one. 

In the beginning of ironmaking in the district referred 
to, Alabama, before the nature and condition of the ore 
and fuel became understood and regulated, the furnaces 
working under unsettled conditions, operated by green 
hands from the cotton fields of Alabama, and directed in 
many cases by inexperienced managers, who would pro- 
bably set the blast too much “‘ transiring” or not enough 
‘*transhaw,” produced iron which would not fit into any 
of the six existing grades. The conscientious grader, to 
cover the ground, therefore, added four more lar 
grades to the six existing, viz., No. 1 silvery, No. 2 
silvery, No. 1 soft, No. 2 soft, making ten in all, and 
still the ground was not satisfactorily covered. No. 4 
foundry had to fill the gap between grey forge and No. 3 
foundry, caused by the decreasing demand for puddled 
iron, and to cover the ground more thoroughly, the 

ades of.No. 1X, No. 2X, and No. 3X were inserted 
ened the regular numbers, making fourteen grades in 
all, with which the manufacturer is burdened, by which 
the consumer is confused, and over which both wrangle, 
and which never was a true measure of quality, and 
therefore never can be a satisfactory one. 

The fracture of pig iron is a delusion and a snare. 
There is not one man in ten, whether consumer or pro- 
ducer, that can tell by the fracture a pig of iron suited 
for car wheels from one fit for stove plates. Where is 
the line of demarcation between succeeding grades? 
What is the difference between an open No. 3 and a close 
No. 2, for example? No matter how carefully the grad- 
ing is done, there must be, by the very nature of things, 
in every grade some pigs closer than others. There is, 
therefore, always room for contention, even when both 
sides are trying to be fair, which is not always the case. 

Mr. E. A. Uehling, ina paper read before the Foundry- 
men’s Association at Pittsburg, gives the following ex- 
perience due to these facts : 

A lot of No. 2 iron was shipped to a consumer. When 
the date of settlement came, instead of the proper re- 
mittance, there came a long letter of complaint stating 
that the iron was not up to grade ; that fully 50 per cent. 
of it would not go better than No. 3, and that a reduction 
in price must be made on the iron equal to the difference 
in the market value between the grade sold and that 
actually shipped, viz., 50 cents a ton. 

The case was worth investigating. When the furnace 
representative arrived, he found a lot of samples of the 
iron in the office awaiting his inspection. The iron was 
from the lot, there was no doubt of that, and the grade 
was not better than an open No. 3. He knew that straight 
No. 2 had been shipped. So closer investigation was 
ne He went to the pig-iron yard. The attendant 
furnished by the customer broke a lot more of the half 
pigs with the same result—an open No. 3 at best. But 
the furnace my Nee gee happened to be equal to the 
occasion. He helped himself to some of the iron and 
broke it, and to the pretended great surprise of the pur- 
chaser, nearly every ig showed a fracture much nearer 
No. 1 than No. 2, and the iron was accepted as sold. 

As another instance of the loss sustained by the manu- 
facturer of piz iron owing to the present method of grad- 
ing iron by fracture, I will take sufficient of your time to 
e you briefly the story of a concern at present doing 

usiness in the United States in the manufacture of car 
wheels. It is one of the go in the United States, 
and its whole business has been based upon, and its 
wonderful success is owing to, the fact that its competitors 
insisted on buying pig iron bv fracture, and making their 
mixtures from that basis ; whereas the concern I speak of 
buy their pig iron irrespective of fracture, except as it 
regulates the price, making up their mixtures for their 
castings wholly by chemical analysis. Some years ago 
this concern started with a small capital in the manu- 
facture of car wheels. The organiser of the company 
realised the fallacy of depending on fracture as a measure 
of value, and taking fracture as the basis for the quality 
of the car wheels made from it. He went to the manr- 
facturers of foundry iron, and bought what was considered 
by his competitors, because of fracture, the lower — 
a foundry and even forge iron. He — this class of 
iron at comparatively low prices, and had it brought to 


his foundries—of which there are several located at 
different points—at one of which I personally know 
he smalts over 100 tonsa day. There the chemist begins 


his work. He analyses each lot, and from the so-called 
low-grade irons calculates the mixtures from which the 
car wheels are made, which to-day practically control 
‘the trade in the United States. Thisis only one of the 
many instances illustrating what chemistry can do in the 
foundry, and it is rather astonishing that so many 
foundrymen still go on in the old way, losing sight of 
their own interests, making trouble for themselves as 
well as the producers of pig iron, without ae 
ting benefit, adhering to the method of Dud Dudley, set- 
ting the blast ‘‘ transhaw” and ‘“‘ transiring” to over- 
come the irregularities born of unreliability of the frac- 
ture asa measure of the quality and character of the iron 


used. 

The fact is that nearly every pig of iron varies in grade 
from one end to the other. Not infrequently you can 
show up three distinct grades in one and the same pig. 
The sow, if at all heavy, is invariably from half to a 
whole grade higher than its Pigs. Is the iron in the sow 
therefore of a better quality? This is hardly reasonable ; 
yet there is a difference in price from 1s. to 33. The 
value of an iron, therefore, does not depend upon its frac- 
ture, nor is the fracture any guide as to the special pur- 
pose for which a certain iron may be best suited. It is 
only an indication of the condition of the furnace that 
produced it, and not an altogether trustworthy indication 
of even that. The principal factor that determines the 
grain in the fracture of cast iron is the time given it to 
pass from the liquid to the solid state. Noone is better 
aware of this fact than the foundryman. 

Of two castings poured from the same ladle, the lighter 
casting is invariably the closest grained. The degree of 
hardness resulting in a casting is not determined by the 
fracture of the pig iron, but entirely by its chemical com- 

ition and the rate of cooling. No. 1 iron may 

tted for car wheels, or it may be suited for a 
orit may be useless for either. How many can tell what 
it is suited for by the fracture? No. 1 iron may contain 
anywhere from 4 to 34 per cent. of silicon, and the other 
elements, with the exception of carbon, may vary in the 
same proportion. Experience has taught the practical 
foundryman that certain brands of iron are best suited 
for a certain class of work. He ascertains this by trying 
first one and then the other, and then several brands in 
combination in varying proportions, until he gets the 
right thing. When he has it, he sticks to it. Everything 
goes smoothly for a while, but suddenly something gets 
wrong. The castings come out hard or lack strength ; 
have too much ~orgee are full of blow-holes, cold- 
shots, and what not. hat is the trouble? The same 
brands, the same grades, the same mixture. No chan 
at all; yet there must be something the matter with the 

ig iron, and it must be in that last shipment, of course. 
There was no trouble until it was put on. 
investigated, and sure enough the lot 
contains pigs with close edges, others with dense spots, 
and more with irregular grain. The iron is not up to 
grade, anyhow, and the whole shipment is condemned. 

f the price of iron tend downward, the producer is in for 
all, or at least part of the damage. ith a stationary 
market, it is a toss-up, and on a rising market the con- 
sumer pockets his loss. In reality, the chances are at 
least even that the trouble was not from the iron at all. 
There are as many chances as there are brands of iron in 
the mixture that the wrong brand was condemned. Nine 
times out of ten it will be used up later on, and give the 
best results. Making up mixtures for special purposes, 
depending solely upon the fracture to guide you, operates 
on the same principle on which the Irishman got the 
seight of his hog. ° He threw a plank across a log, which 
he selected with great care, balanced the plank very 
nicely, laid the hog on one end of the plank, and piled 
stones on the other end until it was accurately counter- 
balanced, and then he guessed at the weight of the stones. 
The condition of the sand in the pi the rapidity 
with which the iron fills the beds, the side of the pigs, 
are all factors which greatly influence the fracture. If 
two pigs lying side by side in the same bed happen to 
be of unequal size, the larger invariably will be of a 
higher roe than the smaller. 

If the large pig is No. 1, the small one may not show 
better than No. 3. Has the quality suffered because the 
mould was not run full? Yet this pig, with many others 
whose fracture suffered from similar causes, goes to the 
No. 3 pile, and brings correspondingly less per ton. The 
reveree also holds good. By proper coaxing a No. 3 can 
be elevated to a No. 1, and in order to please the con- 
sumer who buys on fracture, the producer does all the 
coaxing he can by making the pigs large, covering them 
up with sand, providing a third casting bed, &c., to give 
all the time possible for the iron to cool. Except in very 
wide limits, the fracture of pig iron is simply something 
by which to guess the quality. It is the pile of stones 
that counterbalance the [rishman’s hog. It is somethinz 
to quarrel gowy bees the sooner grading by fracture is 
abandoned the better for all concerned. Chemical com- 
position is the only true guide by which iron can be 
judged intelligently as to its quality and fitness for the 
purpose in hand. Chemistry in the foundry is still in its 
infancy and much is yet to be learned. But with foundry- 
men’s associations established all over the country, com- 
posed of intelligent and energetic workers for the practical 
a of scientific principles, the advantages of 
chemical analysis as well as synthesis are beginning to be 
more generally understood and appreciated. It is onl 
a matter of time when the benefits will be fully Rome 

Another very eminent authority in the United States 
on cast iron, Dr. R. Moldenke, says at the conclusion of 
an exhaustive series of tests made under the auspices of 
the Building Department of New York, that the present 
method of analysing iron by a chemist in the shape of an 
Irishman with a sledge has been gradually merged, in 
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the better conducted plants, into plain pig iron, carry- 








ing so much silicon, sulphur, phosphorus, manganese, 
and total carbon. 

The greatest drawback to the practical application of 
chemistry in the foundry is that with cast iron in the sand 
in the ordinary way it is almost impossible to get ship- 
ments of uniform composition. This is due to the fact 
that the iron as it flows from the furnace ia very irregular ; 
and it not infrequently happens that there is a difference 
of 14 per cent. in the silicon from the first to the last bed 
in a cast of iron of practi the same e. 

This difficulty will be entirely overcome when the old 
method of casting in sand beds, which, like the grading 
of iron by fracture, has been but little improved upon 
since Dud Dudley’s time, will have been superseded, as 
it is bound to be, by the more economical and rational 
method of mechanical handling. 

Running the metal from the furnace into a large recep- 
tacle of 20 or more tons capacity will insure a perfect 
mixture of that amount, which can be analysed and piled 
or shipped as what it is with certainty. The time re- 
quired to transport molten metal from the furnace to the 
machine allows the slag to separate more thoroughly, and 
an appreciable amount of the sulphur also escapes. The 
iron 1s not contaminated by a crust of sandor loam. The 
producer will know what he has to sell, the purchaser 
will - what he buys, and the consumer will not have to 
handle and remelt a lot of sand and scruff, which costs 
extra fuel and is liable to contaminate the product. 

The first gentleman I have quoted describes tersely 


and accurate 7, the conditions that prevailed up till a very 
late date, and I dare say it prevails to some extent in 
man 


Z pote at the present day.. Mr. Uehling illustrates 
the difficulties continually arising between producer and 
consumer, but Dr. Moldenke truly describes what, if it 


be | is not already the universal practice among foundrymen, 


must in that struggle—the signs of which are everywhere 
apparent in the foundry trade in all parts of the world— 
lead to the grading of pig iron by its ‘‘silicon, sulphur, 
hosphorus, manganese, and total carbon contents.” 
hen the blast-furnace owners and managers have come 
to the conclusion that the evils which they suffer from, 
and which they are held accountable for by the foundry- 
men, can be obviated, if not entirely obliterated, by 
grading iron in the proper way, then grading by fracture 
will no longer be the basis of quality and price, and the 
most prolific bone of contention between the producer and 
consumer of pig iron will be removed. 

Another object which can be accomplished when this 
comes to pass is that the producer of pig iron can avail 
himself of some one of the mechanical methods which are 
rapidly coming to the fore, thus proving beyond doubt 
that their use is mechanically practicable and com- 
a to the pig-iron maker in the handling 
of his product. He will be benefited by a lower cost in 
the manufacture of his product and by an increased value 
of the product itself. Tt is admitted by every man who 
knows the facts that if iron can be handled from the fur- 
nace to the stock pile by mechanical means without 
having to be cast in sand, you have got a gene which 
is worth more money than if cast in the usual way. 
Furthermore, the foundryman himself will be benefited to 
an extent that he is at present perhaps not conscious of. 
I am not prepared to give the exact facts regarding some 
experiments which have been made in the United States 
lately in the use of sandless iron in foundry work, but I 
am informed from reliable sources that these experiments 
show a decrease in fuel cost, and a distinct saving in bad 
and imperfect castings, and that more iron can be melted 
in a given time. 

I am not here to-day to advocate the adoption of any 
particular method of mechanical casting; that is a 
matter which each man_ will decide for himself, 
taking into consideration the output of his furnaces, 
the condition under which his product must 
handled, and the wishes of his customers. It is only 
necessary for me to state that in the United States large 
concerns engaged in the manufacture of agricultural ma- 
chinery buy sandless iron solely on chemical analysis and 
not by fracture ; and in conversation with the managers 
of those concerns, they have informed me that they know 
for a fact that the chemical analysis of the material which 
they put into castings of their machinery helps them to 
gauge the cost, and gives them a basis from which to cal- 
culate the strength necessary for different parts much 
better and more economically than when they bought 
their iron and melted it, depending on fracture. 

Furthermore, iron cast by mechanical means has to-day 
among people who have used it a oocemmand over that 
cast in sand, and a particular establishment I have in 
mind in making the above assertion is one of the best- 
known foundries in the United States, at which they 
have used sandless iron exclusively for a period of over 
eighteen months, and the assertions made above are de- 
rived from the foreman of the foundry department after a 
careful tabulation of results obtained. ashe 

This paper is not to be considered from a scientific stand- 
point, but as bang J before the members of the Iron and 
Steel Institute one of the questions that to-day is demand- 
ing attention, and which sooner or later must be solved, 
both by the producer and consumer of pig iron. The 
scientific and practical features are so interwoven that it 
is impossible to deal with it in its present status from a 
purely scientific standpoint, and my only object has been 
to bring the general features of the question before the 
members of this Institute, and to excite such discussion as 
will form a basis for the ultimate solution of the problem 
in an amicable manner and in a way that will be beneficial 
to all parties concerned. 





Beician Rowune Stock. —The Belgian National 
Vicinal Railway Company is about to Jet co tracts for 34 
locomotives, 91 passenger carriages, 277 goods trucks, 
and 30 vans. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECOR 


ComprteD BY W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

oad UNDER THE ACTS 1883-1888. 
umber of views given in the Specification Drawings is stated 
oe case; where none are mentioned, the Specification is 
t illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent x ee} 
ranch, 25, a Buildings, Chancery-lane, W.C., at 
ee ot pb of the mee of a complete 

he date of the 

Tispocifeation is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months the date of 
the advertisement of the tance of a complete Specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


91,467. Verity’s Limited, Aston, Birmingham, 
and L. J. Steele, London. Alternating- Current 
Transformers. [3 Figs.) October 12, 1898.—The trans- 
former or ‘‘ economy coil” according to this invention makes 
use of a single continuous winding, to or in which tappings 
are made at one or more parts in such manner that one or more 
arc lamps or other pieces of electrical ene requiring a 
lower voltage than that of the supply, may be run from an ordi- 
nary alternating electrical supply circuit with a greater economy 
of current than is obtainable by the use of the ordinary arrange- 
ment of resistance or choking coil connected in series with the 
lamp or lamps. The windings are so arranged as to produce as low 
a dropin voltage as poss‘ble at the lamp terminals when the lamp or 
lamps are in circuit. The apjaratus is characterised mainly by 
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the general construction of the transformer in combination with 
itscase. The laminated cores and yokes are held in position by 
means of end pieces and tie rods or bolts, the end pieces being 
also arranged to receive a terminal slab or ; an outer pro- 
tecting case also fitting into or over one or more overlapping 
grooves, lips, or recesses in the top piece and so designed as to 
revent the entry of moisture or dirt into the transformer, and 
ormed in such manner as to be fixed to the terminal board and 
one of the end pieces. To the above-mentioned board are fixed 
the terminals for connecting the lamps and mains to the trans- 
former, and if necessary a switch for connecting and disconnect- 
ing the transformer winding to or from the supply circuit. (Ac- 
cepted August 30, 1899.) 


19,535. S. W. Macquay and P. E. Vanderpump, 
London. Electromotors. [2 Figs.) September 14, 1898.— 
This invention relates to electric motors, and is in part applicable 
to dynamos. A double reduction gear is provided by mounting 
the armature upon a sleeve carrying a pinion or the like, such 
sleeve being provided with antifriction bearings to enable it to 
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run freely upon a central spindle, which is arranged to drive the 
apparatus or machine to which the motor is applied, and receives 
its motion from a pinion or the like secured thereon and driven 
from a pinion on the armature sleeve. The gear may be carried 
in a Separate frame readily removable for the purpose of sub- 
Stituting gear of different pitch when desired. (Accepted 
August 30, 1899.) 


16,876. E. J. 


Clark, Stratford, Essex. Storage 
Batteries. [3 re 3 2 


Figs.) August 4, 1898.—This invention relates 
to improvements in secondary electric batteries, and has for 
object the provision of a g insulation between the plates or 
electrodes which also allows ample space for electrolyte, and a 
method of and means for supporting the said plates or electrodes. 
Electrodes of any grid formation are used, each of which is 
provided with a lug for connection and a hook cast or formed 
upon it. Two foot lugs upon the negative plate support it upon 
the floor of the cell. The positive plate has no foot lugs, but is 
Supported by hooks engaging with rods placed upon each side 
and resting upon the negative plates. Thus the thicker positive 


by insulating rods at the lower part of the cell which are held in 
position by hooks or clutches cast upon the bottom of the negative 
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electrodes, which are pinched or pressed into the closing position. 
(Accepted August 2, 1899.) 


13,304. A. M. Arter, London. Arc Lamps. [3 Figs ] 
June 14, 1898.—This invention relates to that class of are lamp in 
which the arc is struck, and the tendency to varbon feed directly 
counterbalanced by an electromagnetic dev'ce, no cl~ckwork or 
other escapement being used. The invention is described as 
applied to a fixed point arc lamp, series wound, a solenoid and 














core constituting the electromagnetic part of the apparatus. 
Two axially connected wheels of differing diameter are used to 
amplify the motion of the solenoid core, and these are elastically 
suspended in connection with a system of levers which allows the 
arc to be struck without rotary motion of the said wheels neces- 
sarily occurring. (Accepted June 2, 1899.) 


GUNS AND EXPLOSIVES. 


25,176. A. Reichwald, London. (Fried Krupp, Essen, 
Germany.) Breech Mechanism. [5 Figs.) November 29, 
1898.—This invention has for object t> provide a safety device 
which, upon the breech being closed, will automatically lock 
the locking handle, either until the gun is fired, or until the 
safety device is cane ig by hand. The mechanism comprises 
a safety piece actuated by a spring. The safety piece is formed 
with a guide pin, a safety boss, and a lateral part which carries a 
push knob. e safety device is arranged on the breech of the 
gun in such manner that the guide pin is mounted so as to be 
capable of being moved longitudinally in a recess in the breech 
wedge ; the safety spring bears against and tends to move the pin 
outwards. When the breech is closed and the trigger is in the 
position of rest, the spring causes the safety boss to ent: r a no‘ch 
rovided in the locking screw. By this means rotation of the 
ocking screw, and quently the opening of the breech, is pre- 
vented. The lateral part (the front face of which is to some 
extent inclined downwards), and the push knob, which is situated 
on the said part, are guided in a recess in the breech wedge. An 
arm provided on the trigger is located in front of the lateral part, 
and the arrangement is such that when the trigger is in the posi- 
tion of rest, its arm bears upon the end of the lateral part. Upon 
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drawing the trigger back for the pu of firing, it will slide 
with its arm along the lateral part, and force the safety piece into 
the recess provided for its a. in the breech wedge. The 
mode of operation is as follows: When the breech is closed and the 
trigger is in the position of rest, the safety boss is in engagement 
with the notch in the locking screw, thus locking the breech. Upon 
pulling back the trigger for the purpose of firing the gun, the 
trigger arm pushes the safety piece back into the recess in the 
breech wedge, the safety boss being thus moved out of its notch 
in the locking screw, so that the breech may be opened. In rotat- 
ing the locking screw for opening the breech, the curved flange of 
the locking screw moves the trigger back into the position of 
rest, so that the trigger arm moves out of the path of the — 
part. When, in again turning the locking screw so as to loc 

the breech, the notch in the locking screw coincides with the 
safety boss, the latter will be at once caused by the pressure of 
the spring to ——— enter into the notch, thereby safety- 
locking the locking screw handle. If the breech has to be opened 
without previously pulling back the trigger, the safety-locking 
device is thrown out of operation by pressing upon the push knob 


vention relates to the manufacture of explosives consisting 
mainly of urea, ethyl alcohol, and nitric acid. The urea is ob- 
tained from urine, which is concentrated by evaporation to about 
one-tenth of its original volume, ethyl alcohol or a mixture of 
ethyl and methyl alcohol is added thereto, and afterwards nitric 
acid in small amounts. The proportions of these substances may 

ed according to the strength of explosive required. Thus 
for a strong explosive the proportions may be by weight, about 
6 parts of concentrated urine, 4 parts of ethyl alcohol, and 
6 parts of nitric acid. For a weak explosive the proportions ma 
be about 9 parts of concentrated urine, 1 part of ethyl alcohol, 
and 5 parts of nitric acid. Explosives of various strengths may 
be obtained by using proportions intermediate to those stated 
above. The mixture is concentrated at a low temperature in 
vacuo, crystals are formed, and thé liquid is decanted, and after 
drying the crystals they are pulveri: In order to prevent the 
action of damp or the setting up of chemical reactions which would 
render the explosive dangerous, the pulverised crystals are 
kneaded with from 5 to 15 per cent of their weight of caoutchouc 
dissolved in naphtha or other solvent, and after borage a in- 
corporating the caoutchouc solution and the explosive the mix- 
ture is pressed into cakes in which form the explosive may be em- 
ployed, for instance in to oes. For other uses the cakes are 
disintegrated, and then in order to adapt the material for 
granulation it is ground with a solution of rosin or resinous gum 
to a pasty consistence. Where urea can be obtained cheaply, a 
satura’ solution may be employed instead of concentrated 
urine. Instead of caoutchouc, gums of like nature may be used 
but itis stated that caoutchouc is to be preferred. (Accepted 
August 2, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &o. 


21,797. M. Arndt, Monheimsalle, Aachen, Ger- 
many. Gas-Pressure Indicaior. [1 Fig.] October 17, 
1898.—This invention has for object to measure and indicate 
slight differences in gaseous pressure (especially in the case of a 
confined gas), as compared with the atmosphere. The apparatus 
comprises a balance provided with a pair of vessels, one at each 
end of the balance beams in communication with each other 
through a tube, and supplied with a liquid. One of the vessels 
is open to the atmosphere, and the other placed in communica 
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tion with the gas whose pressure is to be measured. Any dif- 
ference of pressure in the two vessels causes a variation in the 
level of the liquid and a displacement of the vessels attached to 
the balance beam. This movement is transferred to a pointer, 
which is thereby moved over an indicating scale. Before com- 
mencing an operation the pointer is —_ to its initial or zero 
position _——_ of weights adjustable on the balance and 
pointer. For showing the difference of level of the liquid an indi- 
cating scale may also be placed adjacent to each vessel. (Accepted 
August 23, 1899.) 


18,471. F. H. Lester, London. Alarm Pressure 
Gauge. [2 Figs.] August 29, 1898.—This invention relates to a 
method of indicating increase or decrease of pressure, par- 
ticularly in gas mains, and automatically signalling the same 
by means of an alarum. The apparatus employed comprises a 
series of elastic metallic chambers into which the gas is admitted, 
and which are hn cg expanded, their movement being con- 
veyed by amplifying levers, finally making contact with the 
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terminals of a battery and alarm-bell circuit. The instrument 
is furnished with a dial or scale corresponding with the pres- 
sure and exhaust indicated by the ordinary water-pressure 
gauge. By setting the index hand to any given pressure or 
exhaust on the dial, the alarm is given the instant the pressure 
in the main reaches that point. The ringing continues as long 
as the pressure is maintained and ceases only when reduced to 
some lower point. (Accepted August 23, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


plates or electrodes are allowed room for longitudinal and lateral | of the safety pi d i i 

- 0 a y piece, and at the same time turning the lockin 
expansion. Between each pair of plates a pair of insulators or | screw handle coend. (Accepted August 16, 1899.) , rn 18,417. P. F. Dundon, San Francisco, U.S.A. 
Separators is interposed, these being hooked or curved at the top Water-Tube Boilers, (2 figs.) A 27, 1898.—Boilers 


to engage with the insulating rods. The insulators are of glass, 


8470. A. T. Dawsov, London, A 


according to this invention comprise a series of cross drums dis- 








are suspended from the ro?s and kept from swaying laterally 





and Karstairs, 
Crayford, Kent. Explosives. April 9, 189%.—This in. 








posed in pairs vertically and in rows horizontally, the lower set 
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of cross drums, preferably three in number set successively in a 
descending position, the middle one forming a bridge wall on 
which the fire impinges, and the lowest a receptacle for collecting 
impurities or solids aye pepe from the water, the pairs of 
upper and lower drums, all of which are exposed to the heat of 
the fire, being connected externally to the furnace with pipes from 
the lower to the upper drums, also laterally one drum with the 
other, so the whole six drums forming an upper and a lower row 
or set are thus doubly connected and intercommunicate to permit 
a free circulation from each drum to all the others, the central 
upper drum being set at a higher level than the others so as to 
form a steam space or chamber. Within the furnace, and com- 
municating with the cross drums and with each other in clusters 
are units of inclined evaporating tubes, each unit or cluster 


ait... 








=) 


oBo ob o80 oS 
o8e obe |. 





JOU TT 

















ll 





(itt 





wl 






















































= 
7 = 
a 


KW 


= 


i. 


B47. 


thereof entering combining chambers at each end, which chambers 
have removable caps or covers that give free access to the whole 
interior and to the ends of the evaporating tubes - mengg J seven 
in number) that all communicate with these chambers, which are 
connected with each other and with the upper and lower cross 
drums before mentioned. In addition to these clusters or units of in- 
clined evaporating tubes there are pairs of horizontal pipes at each 
side of the furnace and boiler, connected vertically by a series of 
evaporating tubes, and at their ends communicating with the 
cross drums at first mentioned, the generator thus consisting of 
three elements, the cross drums comprising clusters or units of 
inclined evaporating tubes with combining chambers and vertical 
evaporating tubes at the sides of and within the furnace, the 
whole being in free communication and permitting circulation 
of water and steam, with facilities for access and cleaning through- 
out. (Accepted July 26, 1899.) 


18,528. R. Cockburn, Glasgow. Air Relief Valve. 
[2 Figs.) August 30, 1898.—This invention has for its object a 
device for separating air from heated water, and —— in 
connection with feed-water heaters, steam traps and like appa- 
ratus in which water is collected, and it is desirable that the air 
should be extracted therefrom. The device comprises a casing, 
the lower end of which is connected to and communicates with 
the feed-water heater, steam trap or other vessel containing water 
from which the air is to be extracted. Within the casing is fitted 














a bell float open at its lower end and suspended at its upper closed 
end from the end of a lever centred on a pivot in the casing and 
to whose other end is attached a valve seated in an outlet orifice 
near the upper end of the casing. In the operation of the device 
the water rising in the casing raises the bell float and through 
the lever acts on the valve to hold it close on its seat so that the 
water may not escape. Upon accumulation of air within the 
casing the water level becomes lowered, the float sinks, and 
through the lever lifte the air relief valve from its seat, whereupon 


spindles have hitherto commonly had their 


be somewhat defective on account of the hammering having to 
be continued some time after the heated spindle has become 
partially and unequally chilled, thereby entailing a detrimental 
effect, resulting in the spindle falling out of alignment during the 
grinding and 
is to obviate the aforenamed defects by making use of tools and 


~ durin; 
The steel 
prior to being operated upon, the ends are then passed into 
revolving swaging dies that have a compressing action, and draw 
them out to their requisite tapered shape. The compressing 
action upon these swaging dies is obtained by their outer ends 
having — bowls or rollers mounted thereon, which come in 


Yorks. 


18,774. H.C. g. Harrogate, 
(3 Figs.] September 2, 
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driven by any suitable means. 


lever will assume a more or less angular position in its relation 
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diminished or increased. The general arrangement is such that 
as the centrifugal velocity of the said rod or bar lever is increased 
the constant load will be overcome by aid of centrifugal force, 
and the said rod or bar lever will move or lift towards a hori- 
zontal position, thereby operating the governor valve of the steam 
engine. As the centrifugal velocity of the said rod or bar lever 
is diminished, thereby incurring a loss of centrifugal force, the 
constant load will drop, thus casing the said rod or bar lever to 
fall to an angular position and in turn operate the governor valve 
of the steam engine. (Accepted August 23, 1899.) 

20,238. J. Hall, Manchester. Steam Heating 
Apparatus, [3 Figs.] September 24, 1898.—The object of this 
invention is the heating and boiling of liquid by steam, and the 
return of the steam when wholly or partially condensed to the 





boiler again. For this purpose pipes are arranged in a double 
column, one pipe for the ding steam, another for the d d 
ing water. The steam 8 up the column into a coil or jacket 


eating pan at the top and being in part 
or wholly condensed therein, descends the column into a receiver 
placed at orabout half-way down the descending pipe. This re- 
ceiver is provided with a gauge glass for the purpose of observing 
the water and of maintaining a constant level of water therein. At 
the foot of the ascending column is a steam valve for starting and 


in connection with the 


Steam 
1898.—In ac- 
lance with this invention a rod or bar lever carrying adjust- 
able governor balls is fulcrumed to a vertical rotating spindle 
One arm of the said rod or bar 
lever is connected, say by meansof a link, to any suitable weight 
or constant load arranged in such wise that the said rod or bar 


to the horizontal plane accordingly as its centrifugal velocity is 


thereby giving the necessary number of compressing strokes at 
each revolution of the swaging dies, as they revolve around the 
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p being op on. The drawings show the stages of 
formation through which the spindle passes in the preferred 
series of operations. (Accepted August 23, 1899.) 


MISCELLANEOUS. 


19,634. E. Goddard, London. Imparting Longi- 
tudinal Motion to a Toothed Bar or Rack. [4 ae 
September 15, 1898.—This invention relates to improvements in 
means for directly imparting longitudinal motion to a toothed 
bar or rack from a rotary spindle. Transversely upon a rod or bar 
for alength equal to the distance through which it will be re. 
quired to travel, are shaped a number of teeth forming a rack, 
and gearing with this is a conical spiral worm which is fixed to 
one end of a rotary spindle, and the longitudinal axis of which 
is arranged to pass through the longitudinal axis of the bar to be 
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moved. This rotary spindle passes through a bearing in the wall 
of a fixed chamber or socket in which the conical spiral worm is 
mounted and is capable of revolving, and is set at an angle to the 
toothed rod, so that one side of the worm gears with the teeth on 
the rod. The toothed rod passes through the fixed chamber or 
socket so as to be incapable of rotary movement ; and the end of 
the rotary spindle outside the chamber or socket is provided with 
means whereby it can be rotated. The conical spiral worm must 

















otherwise controlling the circulation in the system, and at the 
foot of the descending column the water discharges into a speci- 
ally constructed injection tube, from which it passes through a 
check valve into the boiler. «The steam and check valves at the 
fout of the ascending and descending pipes respectively may be 
included in one casting. The injection tube has two water cones, 
one for receiving and the other for delivery. The former is pro- 
vided with a regulator to adjust the amount of water s % 
whereby the of water through the injection tube and the 
velocity with which it flows into the check valve is regulated, and 
the level of water in the receiver is maintained constant. There 
is also a cock for starting purposes between the two cones of the 
injection tube. (Accepted August 23, 1899.) 


TEXTILE MACHINERY. 


23,089. A. Hitchon, Clayton-le-Dale, Lancs. Manu- 
tacturing Spinning Spindles. [11 Figs.) November 3, 
1898.—This invention relates to the process of manufacturing 
steel spindles, as used for textile spinning purposes, which 
ered or attenuated 
rts forged or beaten out while in a heated state by a forging 
ammer on a stationary anvil block, which process is stated to 


nishing operations. The object of this invention 
rocesses by which it is not possible to produce an unequal chill- 
the forming, tapering, or drawing-out operations. 
re or r are annealed and cooled off completely 
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of runner bowls or rollers that are mounted 





be adapted to the pitch of the teeth on the bar, which must be of 
such form as to correctly co-operate with the worm. (Accepted 
August 23, 1899.) 


7983. H. H. Lake, London. (C. H. Weaver and L. H. 
Houghton, Elkheart, Ia,, U.S.A.) Flexible Pipe Connec- 
tions. [3 Figs.) April 15, 1899.—This invention relates to 


flexible pipe joints, and has for object to provide an expansible 
and contractible metallic pipe connection, whereby the distance 
between the termini of the pipes may be varied within reasonable 
limits and lateral movement of the pipes also made without 
causing loss of the fluid ing through. In the drawings one- 
half coupling is provided with a threaded opening in which is 4 
connecting joint having annular shoulders that form a tight 
joint. The outer portion of the connecting joint flares out- 
wardly, and spider seats are formed on the inner portion of the 
said joint, and in these seats is the spider D. The other half 





coup‘ing has a threaded opening b in which is a cap which is pro- 
vided with a seat in which is a — spring. A washer is located 
on the upper portion of the said spring, and forms a seat for the 
nipple of the spider. A packing ring of bevel seat formation 18 
located intermediately of the two half couplings. When it is 
desired to join the half couplings, the packing ring is slipped 
over the connecting joint until it engages with the outwardly 
flaring portion thereof. The connecting joint is then inserted 
— the shoulder opening, and is screwed into it until the 
shoulder engages. The spiral spring is then seated in the cap, 
and the washer is aipped over the nipple of the spider. The 
spider is then placed in its seat, and the cap is screwed into 
the opening of the coupling until a tight joint is formed. (Ac- 
cepted August 23, 1899.) 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

cree mare with illustrations of inventions patented in the 
United States of America from 1847 to the t time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of ENGINEERING, 35 and 36 Bedford- 











the air escapes and the water again rising acts on the float to close 
the valve. (Accepted August 23, 1899.) 
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ment to inventors by making it easy for them to | to take a broader view, and his council ith 
AMERICAN COMPETITION.—No. IT.* | obtain the protection required. We followed but |him. The result was that terms were a whereby 


By Georce Howe1t, F.S.S., London. 


Tue question of foreign competition has been 
discussed almost ad nauseam during the last fifty 
years, and more especially during the last five-and- 
thirty years, but the theme is not exhausted. It 
requires to be re-discussed again and again until we 
are able to see it in all its aspects, stripped of all 
gloss and colouring, and free from prejudice and 
fear. Many persons insist that all the mischief 
arose out of the Great Exhibition of 1851, when, 
it is supposed, we gave ourselves away by letting 
the foreigner into our secrets, and publishing 
them to the world. This view cannot be sus- 
tained. On the contrary, we were then able to 
see for the first time how other nations were near- 
ing us in the industrial race. In our insular 
position we had fondly cherished the idea that 
England was the workshop of the world, and we 
thought that she would so continue to the end of 
time. Other nations could grow, or otherwise pro- 
duce, the raw material, but it was the general con- 
viction that England alone could fashion and manu- 
facture it for use. At one time this was practi- 
cally true, but in the natural course of things it 
could not go on for ever. We had to face the fact 
that all other nations and peoples could not remain 
stagnant whilst England alone progressed. The 
laws of nature, and of evolution, forbid this. Be- 
sides, we ourselves rendered monopoly impossible 
by the exportation of our machinery, and the 
migration of some of our best and most skilled 
artisans and mechanics, to the United States, to 
Canada, and to Australia ; and many of our best 
workmen found advantageous situations in the 
workshops of France, Belgium, Germany, and 
other parts of Europe. Even had this not been the 
case, other nations were bound to advance by the 
laws of civilisation, by reason of intercourse, and 
the expansion of trade. Each had to learn from 
the other. 

Perhaps one of the chief reasons for our early 
supremacy in certain branches of trade was our 
almost perfect system of ee which 
came down to us from the old guilds. Families 
and even districts became renowned for certain 
manufactures, and our ships carried these to the 
uttermost ts of the earth. Even when the 
apprenticeship system relaxed, and in some indus- 
tries disappeared, its influence was felt—is even 
now felt—in trades where it had been rigorously 
enforced. There remained the training in the 
factory or workshop, thé parents taking care, as 
far as possible, to find places for their children under 
their own eyes. The misfortune was, that for a 
long time we did not institute a system of technical 
instruction to help to compensate for the loss of 
special training of the apprentice. Prussia, Saxony, 
France, and perhaps Belgium and Switzerland, gave 
greater educational advantages to the young than 
England did, which the slower German and the more 
adaptive Frenchman were not slow to profit by, 
both as regards elementary education and technical 
instruction. Later, America took a leading place 
in this respect ; and as early as possible after the 
Civil War, special attention was given to the labour 
question, a Bureau of Labour being established in 
some of the States. The Government took care to 
obtain and circulate information concerning the 
state of trade, its progress and development, both in 
the States and in Europe. We lagged behind, how- 
ever, until attention was called to it by Messrs. 
Creed and Williams, some thirty years ago, after 
visiting the engineering and iron works in Germany 
and France. Our educational system is not yet 
thirty years old, though the ‘‘Committee of 
Council” was established in 1839, but the progress 
was slow until 1870. Since that date advance has 
been rapid, and we can now be scarcely second 
to any country in our provision for education— 
elementary, secondary (atter a fashion), and tech- 
nical instruction. Certainly we need not fear 
foreign competition from neglect of education, 
though we have yet to make up for lost time. 

England behind in another important 
particular, and especially so for a great industrial 
country, namely, in our Patent Laws. For man 
years these laws were rather a stumbling-bloc 
and a hindrance: they made it most difficult for 
the poor inventor, and great inventors have mostly 
been poor. In other countries, notably in the 
United States, the Patent Laws gave encourage- 





* See page 347 ante, 


slowly in this direction, first of all by giving a limited 
protection to exhibitors at workmen’s and other 
exhibitions, then by a reform of the Patent Laws 
generally. Obstruction and expense cost us dearly, 
for the ‘‘ foreigner” shot ahead of us in many 
things. In respect of our Patent Laws we now have 
little cause for complaint. 


Then it must be admitted that ‘‘ we Britishers” | This 


have our prejudices, and so strong are they very 
often, that we stubbornly stick to old methods when 
newer and better ones have been discovered. This 
is true of us as a nation, so that no section can 
well blame the other. Perhaps in no country, 
except possibly in Asia, has there been a more 
decided opposition to changes, industrial as well 
as political and social. This was manifest in the 
opposition to, and even destruction of, machinery 
in the earlier stage of its development ; and it can 
scarcely be said to have died out yet. We can 
understand the fierce opposition of the hand-loom 
weaver, for the loom was the breadwinner of the 
family in the textile trades. The same feeling was 
manifested by the innkeeper and coach proprietors 
towards the railways, the opinion being that all 
would be ruined, and horses be of value no longer. 
In later days the tailor objected to the sewing ma- 
chine, the shoemaker to the machines used in his 
branch of trade, and the agricultural labourer 
to agricultural machines now used in farming. All 
were wrong, as experience has shown, but the feel- 
ing is not obliterated. It is found to exist where- 
ever some new labour -saving appliance is em- 
ployed. 

One would have thought that, with the vast pro- 
gress of invention and the development of industry, 
all opposition to the introduction to newer methods 
would cease. But some recent events in the labour 
world would imply that it has not ceased, in spite 
of the fact that wages are higher, the hours of 
labour fewer, and the whole condition of the work- 
ing classes better than it ever has been in the 
history of this country. Work also is more plenti- 
ful, good craftsmen being at a premium, ins of 
a drug in the market. Then, in consequence of 
machinery, clothing is cheaper, and so also are 
most of the articles of daily use. Notwithstanding 
all this, there are to be found many who think that 
machinery spells ruin to the working man. It is 
singular how sometimes even the makers of ma- 
chines—the operatives, not the employers—appear 
to take sides against machinery in a labour struggle. 
When machinery was first used in the boot and 
shoe trades, the largest subscriptions for the men 
came from the engineers, themselves makers of 
machinery, though, in that case, the machines came 
from the United States, as did the sewing machine. 
The ‘‘ Coal Whippers” and ‘‘ Ballast Heavers ” of 
the Port of London, and other workers on the 
Thames, have barely given up their opposition to 
labour-saving appliances for the loading and unload- 
ing of ships. e same is true as regards the drill- 
ing machine in mines and quarries. The ce le 
have not realised the fact that opposition is futile ; 
that it rather stimulates, than retards, invention. 
Nor do they understand that our position as 
an industrial nation, and our advancement as a 
people, depend upon machinery and mechanical 
appliances quite as much as upon the character of 
the workmen. The nation that takes the lead in 
inventions, and their use in industrial undertakings, 
will also take the lead in manufacturing industry. 
If we fall behind in the race, the fault will be ours. 
This fact is slowly pre eves upon our notice by 
the strides made in the United States, in Germany, 
Belgium, France, and elsewhere. 

Perhaps a good deal of the active opposition to 
the use of machinery might have been averted if, 
when at first introduced in any industry, the em- 
ployers had tried to make the change as easy as 

ible for the workers. Sometimes this may 
ane been difficult, sometimes almost impossible. 
In some cases the change arose out of a dispute, due 
to an independent cause, in which case there would 
be little disposition to negotiate. In a recent case, 
a great change has been effected with very little 
friction, and that, too, in a trade fairly well 
organised, namely, the compositors. There had 
been severe contests formerly over the use of 
machinery, especially with the Times. But no 
great revolution came until the invention of the 
Linotype machine, and it was a question at first 
whether the men would not, as a body, oppose its 


the change was effected with very little friction. 
What was done in this instance might be done in 
others, by friendly negotiation ; so that the dis- 
placement of labour should not be felt oppressive 
to the workers or injurious to their interests. 

One of the complaints now made is that the men 
try to limit production by the machines they work. 
may be as disastrous as opposition to the use 
of the machines. In the case of speed, the ques- 
tion of safety comes in. Employers and employed 
alike are bound to consider this point, so that 
safety to life and limb shall be insured. But that 
is quite a different thing to the limitation of out- 
put, which is a question of social or industrial 
economics, Common sense and reason will quickly 
see where undue severity of labour is required, or 
where the opposition is in the nature of limitation 
of production. Sloth in an individual worker may 
not amount to much in the shape of loss; in a 
machine it might mean a good deal. 

The keenness of foreign competition is now such 
that greater attention than ever must needs be paid 
to mechanical inventions and improvements, and 
also to the organisation of industry in our work- 
shops. The state of trade, as shown by the com- 
paratively meagre lists of unemployed in the labour 
unions, shows that we have been, and are, holding 
our own fairly well in the industrial race, But it is 
manifest that we have able competitors on the Con- 
tinent and in America. The late Mr. Trow’s visit 
to the iron and steel works on the Continent, the late 
Mr. Inskip’s visit to the United States to examine 
the boot and shoe trades, and Mr. Barnes’ recent 
visit.to the German workshops, show that the work- 
men are becoming alive to the fact that we have to 
face a keen competition. The more the labour 
leaders know about the matter, the better it will 
be for labour. They will see the direction in which 
industry is trending, and will be able to give prac- 
tical advice to their constituents. It is often the 
case that workmen alone are blamed for the alleged 
falling offin trade, but employers are also sometimes 
to blame. The foreign and colonial reports issued 
by the authority of Parliament teem with com- 

laints against manufacturers for sending out goods 
not required, because unsuitable for the p 
desired. For this the workpeople cannot be blamed. 
Again, it often happens that the newest and best 
machinery is sent’ abroad—to the Continent, to 
America, to the colonies, or elsewhere, which, when 
erected, competes with similar but older machinery 
at home. Probably some of the very best textile 
machinery in the world, made in England, is now 
at work in various parts of the world, through no 
fault of employers or workmen, but because each 
newest invention or improvement has been added, 
whereas those at work at home are a few years 
old. Mill-owners cannot be expected to refurnish 
the mills often, but they suffer if they lag far 
behind, being outdone by their competitors at 
home or abroad. 

That labour, or, in other words, the British 
workman, is not altogether blameless as regards 
the extent of foreign competition is generally 
admitted ; to what extent is a matter of opinion. 
What is said is that, in cases where machinery is 
not opposed, the workmen try to limit the s or 
otherwise prevent machines from yielding the 
amount of work that they might reasonably give. 
If it is a question of danger, they have a right to 
a definite voice in their own defence. If, how- 
ever, their object is to lessen uction, their 
action is not so clear. At the time of the engi- 
neers’ aaa the great complaint of the employers 
was that the men tried to limit the outputin a way 
disastrous to the a and not beneficial to the 
men ; as, illustrated by the demand for one man to 
one machine, when it was said that he could easily 
attend to two, or perhaps three, according to 
circumstances and the nature of the work. tt is 
to be hoped that this question is now set at rest, or 
is at least relegated to conciliatory negotiation. A 
liberal policy on both sides ought to bring about 
pyre hemes relations. 

The limitation of output has always been a sore 
question, and trade unions have had to bear a 
large amount of vituperation on that account. 
Some of the old stories are exploded ; they were 
= true. reer it is well known that in some cases 
they have tried and do still try to regulate produc- 
tion, though it is doubtful whether any trade union 
rules exist in that sense. A liberal int tion 








introduction. Fortunately, the secretary was able 





of the well-known demand for » fair day’s wage 
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for a fair day’s work ought to settle the matter. 
It has a moral side as well as an economic side ; 
it should mean a fair day’s work for a fair day’s 
wage. In reality, wages is a subsidiary matter, 
ina certain sense. The real question is, What is a 
fair day’s work worth to the employer? Then it 
becomes a matter of calculation, together with cost 
of plant, of materials, interest on capital, and 

rofit to the employer. It is the uncertainty of 

bour.which is the difficulty. It is said that an 
employer can estimate to a nicety the cost of 
materials, of plant, and all other outlay, but cannot 
always be certain about the wages bill, especially 
if the undertaking is a large one, likely to last for 
some time. No doubt.it is a difficulty, and it be- 
comes greater if the.output be lessened, and wages 
increased at the same time. The employer has to 
face advances in the prices of material also, but he 
is often able to protect himself by long contracts in 
case of fluctuations in prices. He is not able to 
do this in the case of labour, at least not under 
existing Conditions, except where a sliding scale is 
available, as in the iron and steel trades. But 
sliding scales are not suitable in all cases. 

As regards the engineering works visited on the 
Continent by Mr. Barnes, he thinks that the wages 
of the workmen and their hours of labour in the 
German workshops approximate more nearly to 
those :in Britain than is generally supposed. He 
also states that the men go about their work more 
leisurely. The latter is scarcely true as regards 
American workshops. In the opinion of a couple 
of expert practical engineers who have just returned 
from a similar inspection, there is a greater dis- 
parity as regards hours, though not much. But 
they say that the organisation is better; the 
machines turn out more ; tools are employed which 
do the work quicker, and in some instances better 
than in similar establishments in this country. 
If, as Mr Barnes states, the difference in wages is 
little, the hours only from one to one-and-a-half 
longer, and the men go more leisurely about their 
work—to which must be added better conditions 
as to comfort and meals—then the question is, How 
can the establishments compete with us? That 
they can and do compete is certain. In the in- 
terests of British trade, the workmen ought to 
know and realise the facts of the case, and face the 
question in the interests of labour. It is useless 
to pooh-pooh it : prudence demands action. 

rade unions have done great things for labour, 
and they may still do great things if they exercise 
their functions prudently and wisely, and avoid 
some of the blunders of the past. A policy of ob- 
struction will not serve them ; they must progress 
with the times. The British workman is no longer 
so far ahead of his foreign comrade as he was 30, 
or even 25 years ago. Machinery is bringing them 
up topar. The man, asa man, will still have his 
own special value as regards skill, dexterity, expe- 
rience, and strength ; in the future the great factor 
in production will be the machine—its speed, its 
capacity of output, its fitness for the work intended 
to be done. In the production of that machinery, 
in its perfection by improvements, by the latest 
inventions and discoveries, we shall bear a part. 
But in its use and application to industry, the 
foreign competitor has an equal chance with manu- 
facturers at home, as they can and will buy our 
machines if they are better, or construct machines 
of their own. This ]evelling-up process has been go- 
ing on for years ; it is still going on, and its progress 
will be much quickened in the future. The compe- 
tition may be by the same machine, constructed on 
the same principles, made by the same makers, in 
each case up to date as regards the latest improve- 
ments. Then the output will depend upon the 
workers, in which case the British workman might 
have no fear, providing all other things are equal. 
But they might not be equal. Land and rents may 
be higher in England than in other competing 
countries, the cost of transit may be greater, the raw 
material may be dearer, and less easily get-at- 
able. In such a case, the total cost of production 
may be ter, and our chances of competition be 
thereby lessened. The price of the commodity will 
determine the sale, for in these days price is almost 
everything, except in works of high art, where 
beauty is more highly prized than utility. 

In this question of foreign competition the two 
parties chiefly and directly concerned are the em- 
ployers and workpeople. ese together constitute 
the producers, one by the su ply of capital, work- 
shops or mills, plant, &c., and the payment of wages 


during the period of production ; the other giving 


their labour for hire, the skill and the strength 
requisite for the work. These, and these alone, can 
solve the problem. The two chief factors will be 
quality and price. Both depend upon the co-opera- 
tion of each with the other. A struggle for supre- 
macy—which shall be master—will be, must be, dis- 
astrous. The more closely capital and labour are asso- 
ciated for mutual advantage, the better. For labour 
to hamper capital is ruinous ; for capital to starve 
labour is disastrous, even to capital, for labour in 
the concrete constitutes the mass of consumers. If 
workpeople cannot buy, production must fall to a 
minimum. 

To be able to hold our own in the markets of the 
world, aye, even in our own markets, labour and 
capital must fraternise. The interests may not be 
ey identical, but they are so bound up together 
that injury to one means injury to both. Strife 
and struggle but play into the hands of competitors. 
The conflicts of capital and labour increase the 
difficulty of competition. Peace and prosperity go 
together. England has the capital, and by far the 
largest proportion of the transport service of the 
world. Our workmen can, if they like, compete 
with those of any other country, but they must not 
hold other workmen too cheaply, or they may 
awake to find themselves outdone. The more the 
workmen know about the conditions of employment 
and work in competing countries, the better. Their 
pride and their patriotism will be awakened, and 
they will not suffer themselves to be beaten if by 
energy and skill they can avert it. 





MESSRS. LOEWE’S MACHINE-TOOL 
WORKS, BERLIN.—No. I. 


In this and following articles we propose describ- 
ing somewhat fully the new factory for the manufac- 
ture of machine tools which Messrs. Ludw. Loewe 
and Co. have recently erected at Berlin. These 
works are worthy of more attention than we 
usually give to establishments of a similar cha- 
racter, as, at the present time, chiefly owing to 
American competition, a good deal of attention is 
being called to the machine-tool industry. It has 
been stated in many quarters that American 
manufacturers have completely distanced us in 
the manufacture of machine tools, more especially 
those of the smaller class. We need not stop here 
to inquire how far these statements are founded on 
fact. It will be sufficient for our present purpose 
to point out that large quantities of American ma- 
chine tools have been imported into Great Britain. 

The works we are about to describe are, how- 
ever, not situated in the United States but in 
Germany ; but so far bear on what we have been 
saying as they are laid out on American lines. It 
will, perhaps, be as well before going further to 
state how this came about. The firm of Messrs. 
Loewe and Co. was founded in 1870 by Mr. Ludwig 
Loewe. He had made a trip to the United States, 
where he came in contact with the manufacture of 
sewing machines, and on his return to Berlin he 
started the manufacture of sewing machines on the 
American interchangable system, using the most 
advanced class of machine tools then known. In a 
short time the Government of the day, seeing the 
advantages of the system on which Mr. Loewe 
worked, gave encouragement to his firm to under- 
take other branches of manufacture, and the result 
speedily was that the making of sewing machines 
was overshadowed by the production of machine 
tools, and after a time the manufacture of small 
arms on an extensive scale was undertaken. From 
that time forth the prosperity of the firm has been 
assured, Messrs. Loewe sharing to the fullest extent 
in the ever-increasing volume of manufacturing 
industry which has fallen to the lot of Germany. 

A large number of the products of the Berlin 
works have been sent to England, the firm having 
long ago established a branch in London. About 
three or four years ago, however, the London 
management found it more and more difficult to 
compete with American firms offering machine tools 
of the same class in this country. It was, we think, 
the bicycle trade that chiefly opened the eyes of 
United States manufacturers to the rich harvest 
there was to be reaped in Great Britain by the sale 
of automatic machine tools. The modern bicycle 
demands in its manufacture the production of large 
numbers of simi parts; it, therefore, calls 
especially for those automatic machine tools of a 





described American machinery of this nature. The 
Americans who came to sell bicycle machinery soon 
found there were other sources of demand open to 
their enterprise, and they commenced an active 
canvas in other fields, especially when the cycle 
trade n to fall off. Tn this way English ma- 
chine-tool makers found themselves face to face 
with a foreign competition of a magnitude they had 
never before experienced. The London establish- 
ment of Messrs. Loewe also felt the pinch of this 
competition, and the responsible managers were 
wise enough at once to determine that it was only 
by complete reorganisation of their works that they 
could expect to maintain the hold they had pre. 
viously gained on the English market. 

The original Loewe Works, established just on 
30 years ago in the manner described, were 
situated in the Hollmann Strasse in one of the most 
crowded s of Berlin. Like most other esta- 
blishments of the kind they had grown up bit by 
bit, on what might be described as the accretion 
theory, just as growing trade and the demands of 
new work enforced extension. Want of space and 
want of a definite plan of —pe prevented 
orderly arrangement, and work was not carried out 
in an economical and satisfactory manner. It was, 
therefore, determined to sweep away entirely the 
old works and old buildings, and start afresh on 
a virgin field. A large plot of land was acquired 
in the Hutten Strasse, on the outskirts of Berlin, 
and here the factory we are about to deal with has 
been built. The first thing to be done when it was 
determined to start anew was to make a tour of 
investigation. The heads of the works made a 
journey through England and the United States, 
visiting works and collecting information. They 
then returned home and matured their plans, 
after which they started on a second trip, covering 
the same ground, and ordering such machinery as 
they needed for their purpose. We regret ex- 
tremely to state that the result of their investiga- 
tion was the purchasing of but one small machine 
tool in Great Britain, whilst hundreds of thousands 
of dollars were spent in America. We will not 
attempt to account for the fact. The gentle- 
men who directed this expenditure are keen ex- 

rts in their subject, and were further controlled 

y a commercial spirit in the counsels of the firm 
which is nothing less than genius. Our readers may 
depend that in all these transactions the great end 
of making a financial success of the business was 
never for an instant prejudiced by carelessness, by 
sentiment, nor by want of knowledge of the sub- 
ject. Every decision to purchase was framed on 
strictly utilitarian lines, and it may be taken for 
granted that no salesman, however eloquent, was 
able to sell a machine, excepting on its merits. 

In determining the system on which they would 
work, Messrs. Loewe have followed the American 
plan of not being too diffuse in their production. 
They manufacture light machine tools of the best 
quality only and of a limited description ; and they 
also make small tools for use with these machines. 
They work strictly on the interchangeable system, 
and, as will ‘be seen later, no prise are spared in 
producing duplicate parts which shall be as nearly 
alike as things possibly can be in this imperfect 
world. This, indeed, is a system & a they had 
worked from the first, it being, indeed, this system 
which led to the origin of the firm in 1870. The 
new premises, however, will enable it to be carried 
out to the fuller extent demanded by more modern 
practice, and Messrs. Loewe and Co. say that prac- 
tically the only competition they have to meet 
is that of the American makers of machine tools. 
From the United States enormous quantities of 
machinery are being sent into Germany, and regard- 
less of freight and duty, the Americans are able to 
compete in price with the best German makers, and 
even, at times, with those who produce articles of 
an inferior grade. One of the chief reasons for this 
American success in machine-tool making is the 
extent to which the ‘ specialisation,” already re- 
ferred to, is carried ; manufacturers in the United 
States keeping the various branches of their trade, 
or, as itis described, the ‘‘ lines,” distinct from each 
other. Even if one firm make different classes of 
machine tools they will, as far as possible, isolate 
the departments ; and in this way specially trained 
workmen will be engaged on one set of operations 
throughout the year. ; la 

In Fig. 1 on the opposite e we give & bird 8- 
eye view of Messrs. Ludw. Loewe, and Co.'s new 





description for which American designers have 
always been famous. We have on several occasions 





works. Fig. 2 is a plan of the whole premises 
showing the ground floors of the various buildings, 
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whilst in Figs. 3 to 8 on pages 384 and 385) 


we publish sectional elevations of various build- 
ings. Acting on the principle above described, 
there are for each description of work special 
buildings, designed and equipped in accord- 
ance with the work they have to do. These 
buildings are separated from each other, and each 
ag its own manager, who is.as independent as if 
® were employed by a separate company. The 





idea of the arrangement is to control the products 
of these individual factories and to make each 
manager responsible for the work of his depart- 
ment. The arrangement undoubtedly encourages 
progress, for improvements made in any one de- 
partment are, in this way, easily recognised, so that 
the departmental managers and those under them 
feel they get the full credit for any good work that 
may be done in their own section. 








ca 
‘ 


4 


As will be seen by Fig. 2, in the centre of the 
main body of the works there is placed the ad- 
ministration building, and here are the offices of 
the manager-in-chief, the drawing offices, the com- 
mercial offices, and stores for finished machines. 
On the right-hand side is the machine shop and 
the buildings in connection with it, whilst on the 
left is the small tool building. The pattern shop 
‘and the pattern store are immediately at the rear 
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of the administration building, whilst closely ad- 
jacent are the smiths’ shop and steel stores. Easy 
access is given by means of bridges or tunnels 
from all these departments to the administration 
building. In the front of the premises, facing on 
Hutten Strasse, are various offices such as labora- 
tory, stores, &c. At the back of the smiths’ sho 

is the power station, whilst at the extreme bac 
of the premises is the foundry department. The 
works are laid out at present to give occupation to 
about 2000 men; but at the time of our visit in 
July last not nearly this number were engaged, 
the works being then hardly completed, and by 
no means in full swing. The total area of the 
premises is about 14 acres, whilst the total floor 
space in all departments is approximately 9 acres. 

The chief machines which it is intended to make 
will be screw-cutting engine lathes and plain 
turning lathes up to about 10-in. centres ; universal 
milling machines and plain milling machines for 
handwork and power, but not of a heavy type; 
light vertical drilling machines ; screwing machines, 
both hand and automatic ; automatic gear cutters ; 
shaping machines and centring machines. A lead- 
ing feature in this firm’s operations will be the 
designing, making, and testing complete manu- 
facturing outfits of machines, tools, fixtures, and 
gauges for special articles. Thus if a manufacturer 
is producing large quantities of similar pieces, say 
the shell of a plug cock, to take a familar example, 
Messrs. Loewe will, on receiving one of the parts, 
supply a complete plant for producing the article 
in the most advantageous manner, and will 
guarantee the rate and cost of production, the con- 
ditions of work as to price of labour, &c., being 
understood. This seems at first glance a contra- 
diction to the principle of limiting the operations 
of the firm to particular ‘‘ lines” of machines, but 
it is not so in reality. The machines that are 
applicable to the work we have instanced are the 
automatic turret machines with the ingenious self- 
acting motions that the Americans have so advan- 
tageously made use of of late. For any particular 
article to be made, special cutting tools, or small 
tools, are made, and the ‘‘ automatic” is rigged up 
to use these. 

In the small tool department will be made taps 
and dies, reamers, milling cutters, counter-bores, 
gauges, chucks, and vices, and special tools and 
gauges. These are sold both for use with their 
own machines, and also for general application. 
The manufacture of special machinery for the pro- 
duction of small arms is a class of business which 
has always engaged a good deal of attention with 
this firm. 

(To be continued.) 


LITERATURE. 


Alternating Currents of Electricity, and the Theory of 
Transformers. By ALFRED STILL, Assoc. M. Inst. C.E. 
London: Whittaker and Co. 1898. [Price 5s. ] 

Mr. Sri1z’s little work on alternating currents is 

well fitted to fill the demand for an elementary 

treatise in which this difficult subject is discussed 
with a minimum of mathematics and a maximum 
of attention to the needs of a workaday world of 

“nergy For pioneer work in most departments, 
th of engineering and physics, a fair equipment 

of mathematical knowledge is now necessary, but 

once the mathematical engineer has opened up 
the new country, and disclosed the main features 
of its topography, it—to continue the simile— 
becomes possible to smooth and macadamise the 
roads leading to the most important points. It is 
to this task that Mr. Still has applied himself, and, 
after a very careful study of his work, we are able 
to congratulate him on his success. We have, 
nevertheless, some minor criticisms to make. One 
fault, and a particularly irritating one, occurs 
repeatedly, viz., the constant use of one and the 
same letter to denote different quantities. Thus, 
in his first ten pages, Mr. Still uses the letter S to 
denote the total number of turns in a coil; but 
later on this same letter denotes the number of 
turns per centimetre. Again, on page 35, E,, de- 
notes the mean electromotive force, whilst on 
page 36 it stands for the maximum electromotive 
force. Later on the letter m denotes at one time 

magnetic flux, and at another a ratio, whilst r 

similarly stands for a resistance and a mere coefli- 

cient. Carelessness of this kind much increases 
the reader's difficulties. 
The work starts with a discussion of magnetic 











principles and the relation between the electromotive 
force generated, and the number of lines of force 
cut per second is set forth within the first few pages. 
This is followed by a statement of the relation 
between magnetic flux and the current generating 
it. In this instance the formule connecting the 
two are given without proof, which is unsatisfac- 
tory, though unavoidable, if the higher mathematics 
are to be eschewed. The so-called magnetomotive 
force is next explained, and also the effects of in- 
troducing iron into the magnetic field. In the next 
chapter the graphical representation of alternating 
currents and electromotive forces are discussed, 
both vectorially and by means of curves. The vec- 
torial addition of such currents and electromotive 
forces is also explained, and the ground being 
thus cleared, the next chapter introduces the 
idea of self-induction, which is defined, and 
effect of introducing it into a circuit clearly 
explained. In this connection, however, the 
author makes a slight slip, where, in pointing that 
the current flowing in an inductive circuit without 
resistance is wattless, he states that the product of 
electromotive force and current is always zero. It 
is the time integral of this product over a complete 
period of alternation which is zero. <A graphical 
method of deriving the curve of induced electro- 
motive force from the curve of magnetisation is 
explained a few pages further on. The attempted 
explanation in this connection, of the meaning of 
a differential coefficient will not, however, be 
followed by those unacquainted with the calculus. 
The connection between the impressed volts and 
the induced volts, and the volts needed to overcome 
the resistance of the circuit, is not explained as 
clearly as it might be on page 52, owing to the fact 
that the same letter is used for the ,/ mean square 
electromotive force as has in preceding pages been 
used for the instantaneous electromotive force. An 
unwary reader will be liable to conclude from Mr. 
Still’s statement that the impressed instantaneous 
electromotive force is equal to the square root of 
the sum of the squares of the induced volts and the 
effective volts. Mr. Still, we should judge, quite 
understands his subject, but has probably had little 
or no experience in teaching, and thus fails to appre- 
ciate the importance of attention to small details of 
statement, if error is to be avoided. In defining 
impedance on page 54 there is a printer’s error, 


viz., /R* x p* L? in place of ./R? + p? L?. 

The three-voltmeter method of measuring the 
power expended in an alternating-current circuit 
is explained in a very simple way, graphic methods 
alone being employed. Eddy currents and hysteresis 
are next dealt with, and, in addition to a full explana- 
tion of their eects, practical ends are provided for 
by formulas and tables of the losses to be expected 
from these causes in actual practice. Capacity, and 
its remarkable property of balancing self-induction, 
forms the subject of the next chapter. A number 
of problems on circuits containing both inductance 
and capacity are worked out, the solution being in 
all cases obtained by vectorial methods, and will 
thus be readily understanded by the people. The 
remainder of the volume is taken up with mutual 
induction and transformer design. This part of 
the work seems to be well done, and will be readily 
followed by everyone who has mastered the prelimi- 
nary portion of the volume. 

Reform of Chemical and Physical Calculations. By C. J. 
TT. Hanssen, C.E. London, 1897: E. and F. N. Spon. 
Pages xvi. +72, small quarto. 

We have first to express our regrets to Mr. 

Hanssen that this volume should, owing to an un- 

fortunate mistake, not be noticed until two years 

alter its publication. The volume has been printed 
in Danish, English, and German, under the patron- 
age of the Carlsberg Foundation of Copenhagen, 
which to some of our readers may best be known 
in connection with E. C. Hansen’s famous re- 
searches on fermentation. Mr. E. C. Hansen has 
been a reformer in his line. Mr. C. J. T. Hanssen 
wishes to reform chemical and physical calculations. 

His task is less hopeful, in so far as his ground is 

less experimental and more speculative. 

The fundamental idea of the book under notice 
in undoubtedly sound. If scientists would refer all 
observations and calculations into which gravity 
enters to one standard degree of latitude, one 
source of discrepancy, commonly overlooked as yet, 
would at any rate disappear. The author selects 
latitude 41 deg. 10 min. as the circle of interna- 
tional gravity for the following reason: The 
weight of one cubic metre of oxygen — hy- 














drogen would have been taken, if exact determi- 
nations were not far more difficult in that case— 
increases as we travel from south to north. There 
must be a latitude, where 1 cubic metre of oxygen 
weighs exactly 10/7 kilogrammes, in other words, 
where the density of oxygen gas at zero Cent. is 
exactly 1/700 of the gravity of distilled water at 
the temperature of its maximum density. This 
fact, discovered by the author, forms the basis of 
his deductions. The term ‘‘discovered”’ is a little 
peculiar ; but we must not forget that the book has 
not been written by an Englishman. At the latitude 
mentioned, the author points out, g is 9.8023 metres, 
the length of the second pendulum 0.993181 metre, 
the mean barometric pressure 759.72353 milli- 
metres, or 10330.442 kilogrammes per square centi- 
metre, and water boils at 99.975 deg. Cent., instead 
of which the author writes 100 deg. N. (normal), 
so that his degrees are very slightly different from 
those of the Celsius scale. 

Considering that there is no scientifically pro- 
minent town in that latitude—where the author 
would like to erect an international laboratory— 
(he suggests the west coast of Italy, and thus in- 
directly the neighbourhood of Gaeta and Capua) 
and that our European great centres for research 
are situated between latitude 42 (Rome) and 60 (St. 
Petersburg), the circumstance that 1 cubic metre 
of oxygen weighs 10/7 kilogrammes does not appear 
to offer sufficient reason for the selection of the lati- 
tude 41 deg. 10 min. But which circle we adopt as 
standard is not of any consequence, and the author 
certainly arrives at some surprisingly simple calcu- 
lations and values for relative weights and volumes, 
and for the various heat constants. For instance, 
if 1 cubic metre of oxygen weighs 10/7 kilogrammes, 
then 1 cubic metre of hydrogen=10/7.16=10/112 
=5/56 kilogrammes. The same denominator re- 
occurs for nitrogen, argon, helium, sulphur, and 
carbon. In other tables the denominators 45, 27, 
&c., predominate. But we also meet with awk- 
ward divisors, and further with decimals, and we 
confess we do not understand when the author 
speaks of ‘‘fundamental values determined and 
expressed with absolute exactness in units and 
vulgar fractions instead of approximately by rows 
of decimals.” The simplicity of his vulgar fractions 
would fail altogether, if he had not adopted the 
integers 16, 14, 32, 12 for the atomic weights of 
oxygen, nitrogen, sulphur, carbon, and 17/12 as the 
ratio of the specific heats at constant pressure and 
at constant volume. Whether or not oxygen 
equals exactly 16 when H = 1, remains an open 
question. Chemists certainly do not believe 
that the atomic weights of chlorine, antimony, 
nickel, silicon, &c., can be expressed as whole 
multiples of the hydrogen unit. If the many un- 
doubtedly very instructive and useful tables of the 
volume were not confined to hydrogen, oxygen, 
nitrogen, carbon, sulphur, and compounds built up 
of them, such as carbon monoxide and dioxide, 
water, alcohols, methane, ethylene, dipropyl, &c.; 
and, further, to mixtures such as air, coal gas, and 
Dowson gas, the tables would assume a very dif- 
ferent aspect with their conglomerate of formidable 
vulgar and long decimal fractions. Then the ratio 
17/12 has been selected for the specific heats as a 
vulgar fraction not far removed from the mean 
values for simple gases. But the author employs 
this ratio also for carbonic dioxide, which the ex- 
perimental determinations he quotes, Regnault’s 
and Kennedy’s, do not justify. 

The calculations, tables, and diagrams of the book 
concern weights and volumes, and particularly heat 
values of all varieties, adiabatic and isothermic com- 
pression, evaporation, boiling, combustion, and 
dissociation, with special reference to water, meteo- 
rology and velocity of efflux. From Regnault’s 
data the author deducts the equation = = 2193, 
that is, the product of the weight of 1 cubic metre 
of steam and its absolute normal temperature, 
divided by the pressure in atmospheres, gives the 
constant 2193. Assuming that this law holds good 
for lower temperatures than Regnault applied, he 
arrives by a peculiar line of argument at the con- 
clusion that no water vapour can be formed below 
2192 deg. normal, even in a vacuum. Exception 
might be taken also to the indiscriminate use of the 
terms atoms and molecules, and to his proposal that 
laboratories should be kept at working tempera- 
tures of 9, 18, or 27 deg. N. But, after all, 
such objections and the author's loyalty to vulgar 
fractions are minor points, though the reformer 
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must be prepared to meet all attacks. The author 
deserves the thanks of the chemist, the physicist, 
and the engineer, for whose benefit he has com- 
piled those tables and worked out examples eluci- 
dating the great variety of problems dealing with 
the intricate relations between temperature, 
yolume, weight, pressure, and energy of gases and 
vapours. It must have been an exceedingly 
laborious task, a work of love, as the author him- 
self says. Professor G. Karsten, of Kiel, 
wno has written an introduction to the volume, 
recommends it to the serious consideration of 
his colleagues. We heartily endorse this re- 
commendation, though we do not know, whether 
we should go so far as the Astronomer-Royal of 

Berlin, Professor W. E. Foerster, in whose opinion 

the investigations of Mr. C. J. T. Hanssen are not 

only of high importance, but may ultimately lead to 
very great and eminently practical simplification of 
scientific work and study. ; 
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THE BRITISH ASSOCIATION. 
(Continwed from page 352 ) 
History oF THE SuEz CaNat. 

Tue first paper taken on Friday the 15th inst. was 
a contribution by Sir Charles Hartley, entitled ‘‘ A 
Short History of the Engineering Works of the 
Suez Canal to the Present Time.” This was a very 
long contribution, occupying over an hour in the 
reading. The very profitable deal made by the late 
Lord Beaconsfield on behalf of the British Govern- 
ment in the great purchase of the Canal Shares was 
referred to, and statistics were given showing the 
increase of traffic that has taken place during recent 
years. In the year 1884 an International Commis- 
sion was appointed to advise and report on the en- 
larging of the canal and constructing new works. 
This committee formed a sub-committee of eight 
members, to visit Egypt and get the opinions of cap- 
tains and pilots as to the best method of procedure. 
The consensus of opinion was that the existing 
canil should be widened rather than another canal 
formed, the amount of widening being substantially 
threefold the present dimensions. The desirable 
distance between the bottom of the ship and the 
bottom of the canal was variously estimated by 
different authorities, the average apparently being 
3} ft. The speed through the canal was put down 
at 8 knots, whilst the speed of vessels passing each 
other should, in the opinion of those cohsulted, be 
between 2} and 4 knots ; some, however, said the 
vessels should proceed as ‘‘slowly as possible.” 
The space that should be left between ships in 
passing should, for safety, be from one-half to one- 
and-a-half times the breadth of the vessels. The 
author had been through the canal in the Austral, 
Which was, at that time, the largest steamer that 
had passed ; her draught was 27 ft. loaded. But 


this had to be reduced to 24 ft. 6 in. in order that 
she might pass through the canal. The use of the 
electric light had practically doubled the carrying 
capacity of the canal, irrespective of any new works. 


In 1885 the © issi i 
pial ommission decided to enlarge the 


It was advised to increass the depth to 


29 ft. 6 in. below the level of low-water spring 
tides; the width should be threefold that existing in 
straight reaches, and fourfold on the curves. e 
English members of the International Commission 
had always urged the great importance of adequate 
depth, so as to meet the conditions of modern 
steamers of ever-increasing sizes. A new Commis- 
sion was appointed in 1887, and this now meets 
every autumn. The width of the canal has been in- 
creased from 22 tv 27 metres, and the depth has 
been brought to 8} metres. The work of enlarge- 
ment has, however, been held back in view of the 
increased capacity due to electric light. A Table 
was exhibited at the meeting showing the growth 
of tonnage passing through the canal. The traffic 
had increased from half a million tons in 1870, to 
nine million tons during last year. This increase 
pointed to the fact that large additions to the 
capacity of the canal would be needed during the 
next ten years. 

Sir Charles Freemantle, a director of the Suez 
Canal, opened the discussion by a few words, -in 
which he commented on the value of a consultative 
committee. Sir Frederick Bramwell also added 
some complimentary remarks about the author and 
Sir John’ Wolfe Barry, who had read the paper. He 
pointed out that on one of the drawings on the wall 
there was a section of the canal, showing a berme. 
This form was said to be bad, as causing the wave 
to break and the water to run up the bank, and he 
would ask, therefore, why it was used. Professor 
Vernon Harcourt spoke as to the powerful electric 
lights carried by the P. and O. ships. In regard to 
the arrangement of traffic he understood that a 
model of the canal was kept in the offices, and the 
position of every vessel was shown on this model 
during the passage of the ships, so that it should 
be known which vessel should stop for the other 
to pass. A great deal of sand was blown across the 
canal from the desert. It was found advantageous 
to let this go into the canal and then dredge it out. 
The question of depth he looked on as a most 
important one, and he thought the Commission was 
right in advising one canal in place of two. Erosion 
was caused by wave action, but he considered the 
berme, as shown in the drawing, was needed so 
that the wave might be broken up and expend its 
force. 

Mr. Walker suggested that it would be quite 
possible to light the canal from the banks by 
electric light in the same manner that a street is 
lit. Another speaker referred to the fact that in 
1870 he had been four days getting through the 
canal. It appeared, however, that the ship had got 
aground ona bank. A few days before the meet- 
ing he had made the passage in 16 hours. Refer- 
ence was also made in the discussion by another 
speaker to the efficacy of growing reeds to protect 
the banks against wash of passing vessels. 
Vegetable growth was also extremely valuable in 
preventing sand being blown about and getting 
into the canal. 

Sir John Wolfe Barry, in replying for the author, 
apologised for the length of the paper, dwelling 
upon the great difficulty of compression. The drift- 
ing of sand to which reference had been made was 
a serious problem. It was not, however, a danger, 
but a matter of which they had the measure, the 
question being one only of expense. The facilities 
for working by night afforded by the electric light 
had kept back the additional works. In regard to 
the berme, he would point out the form was of 
great use in breaking up the wave, and therefore 
the angle formed under water in the bank must be 
of masonry. If the banks were steep and in hard 
ground, the slope of the bank need not be broken 
up by the level part. The quantity of dredging in 
the canal was less than had been anticipated origi- 
nally, and amounted to about one and two-fifths 
million cubic metres a year; this was largely due 
to the dredging required at the ends of the canal. 


Parsons STEAM TURBINE. 


A paper by the Hon. C. A. Parsons, entitled 
‘Fast Cross-Channel Steamers driven by Steam 
Turbines,” was next read. This paper we printed 
in full in our last issue on page 373. 

The discussion on this paper was opened by the 
president of the section, who said that he had had 
complete knowledge of Mr. Parsons’ intentions in 
carrying out the work, and he knew of the many 
difficulties which he had faced and conquered. It 
was a record of which any engineer might be proud. 

Professor Dunkerley, of the Royal Naval College, 


bridge, in the trials he had made with the Turbinia 
two and a half years ago. He had started with an un- 
favourable opinion of the steam turbine as a marine 
engine; but as the work had proceeded, and he had 
gained experience, he had become convinced of the 
absolute usefulness of the invention, and he was 
waiting the time when the crude contrivance known 
as the reciprocating engine would be a thing of the 
past in fast vessels. Mr. Parsons had overcome 
the difficulties in manceuvring offered by the defect 
of the motor in going astern. The steam consump- 
tion of the Parsons turbine had been found to be, 
by tests made, 15 lb. per indicated horse-power per 
hour, whilst on another occasion it was given as 
14} lb. for marine work. He understood that Mr. 
Parsons had made his estimate from the theory of 
model resistances. The consumption per effective 
horse-power, as stated, was low for vessels of the 
description of the Turbinia. 

Professor Greenhill referred to the statement 
made as to racing of the propeller, and gave some 
extremely interesting details in regard to accelera- 
tion of speed of revolution which might be caused 
by rolling of the vessel. Such quickening of the 
revolutions, however, would not be of the character 
of ‘‘ racing,” which is only caused by the pitching 
of the screws out of water. Mr. Davy asked whether 
the author considered methods for finding the 
horse-power actually by thrusts, and Sir Edward 
Carbutt asked for some explanation as to how the 
—. engine was made to actuate the same 
shaft. 

Mr. Barker, who had charge of the electric light 
station at Cambridge, and in that capacity had had 
six years’ experience of the Parsons engine, said 
he could speak as to the endurance which charac- 
terised it. As a recent instance, he stated the fact 
that he had run one steam turbine for a year with- 
out attention, and it was in as good condition at 
the end of the time as when it was first put to 
work. During three months it had made 
600,000,000 revolutions without the oil being 
changed. It was worth remembering in regard to 
the usual commercial method of estimating the 
efficiency of electric lighting plant by the cost of 
fuel, that coal was much more expensive at Cam- 
bridge than elsewhere, excepting Dover. He knew 
of no single list of stations which did not give the 
cost of coal asa unit. After six years there should 
have been a marked defect in the Parsons turbines, 
if what had been foretold of them had taken place. 
They had, however, taken one of these motors 
to pieces after that period of working, and had 
found the file marks still on the blades where, it 
had been said, erosion would be strongly felt. 

Captain Lloyd said he had been away from 
Elswick for two days, but the day previous he had 
received notice that one of the torpedo-boat de- 
stroyers built by Armstrongs had been taken out on 
a preliminary trial, and had made 32 knots. In 
regard to what had been said about the absence of 
vibration with a Parsons turbine, he would point 
out that this was an important feature in war 
vessels ; in some destroyers built with reciprocating 
engines, the vibration was so great that it was im- 
possible to lay the guns at times. The reasons for 
the delay in the trials of the Elswick boat with the 
Parsons turbine was that a collier had ‘just 
touched her,” as the captain of the collier had said. 
At any rate, it had smashed the hull right in, and 
the vessel had to be taken back to be rebuilt. Had 
it not been for this, he felt sure that the author 
would have been able to have told the meeting that 
his anticipation of 35 knots had been fulfilled. 

Mr. Parsons, in replying to the discussion, said 
that racing was caused by the screws coming out of 
the water, or by air being drawn down because of 
the tips of the blades being too near the surface. 
With the smaller screws used in connection with 
the steam turbine, the tips were 3 ft. 6 in. below 
water in place of 6 in. as with the ordinary vessels 
of this class. The Turbinia had been out in very 
heavy weather, and there were no signs of racing. 
They had made 31 knots running before a rough 
sea. This, of course, could not have been done 
against the wind on account of the waves break- 
ing over the vessel. They had made dynometer 
tests when running at 7000 revolutions, and these 
had agreed with their estimates by means of the 
electrical apparatus, so that very exact results 
could be obtained of the brake horse - power. 
The steam consumption was 16 lb. to 17 lh. per 
hour per electrical horse-power, or about 15 lb. 
per indicated horse-power. The going-astern of 
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ferred, was effected by having an extra turbine 
with blades set in the reverse way, and directly 
attached to the propeller shaft. When going 
ahead, the go-astern turbine was.in connection 
with the condenser, and the blades therefore 
revolved in vacuo, and offered no resistance to 
the turning of the shaft. When it was desired 
to reverse the motion of the vessel, steam was 
admitted to the go-astern turbine and shut off 
from the ordinary turbines. There were four 
shafts to the vessel, but only two of these had 
reversing turbines on them, the propellers on 
the other shafts running loose when going 
astern. In regard to coal consumption, it 
might be stated that at one place they had had 
two installations for electric light. One was 
driven by ordinary compound-condensing en- 
gines and the other by steam turbines. The 
coal consumption for a given amount of work 
had come out the same in both cases on the 
year’s working. In regard to what Captain 
Lloyd had said as to vibration and the laying 
of guns, it was stated that it was impossible to 
tell whether the engines were running or not 
in the destroyer recently constructed. With 
the exception of the disturbance caused by the 
fan engine, the progress of the vessel through 
the water was exactly like that of the sailing yacht. 


Tue NiciaussE Borer. 


An excellently written paper by Mr. Mark 
Robinson on the ‘‘ Niclausse Water-Tube Boiler” 
was next read by the author. After referring to 


various types of the water-tube boiler now in use, 
the author went on to say, in speaking of circula- 
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tion, that in the Niclausse boiler the two headers 
of the Babcock boiler are replaced by one divided 
| header providing for both the down and up streams. 
| As the water is taken to the back end of the gene- 
rating tubes by inner circulating tubes, the tubes 
exposed to the hot gases have the advantage of being 
fixed at one end only and are thus entirely free to 
expand and contract. The water, owing to the 


‘tubes being ‘‘ in parallel,” is in presence of the 





fire only for a short time in making each com- 
plete circuit, and it, therefore, gives up its steam, 
through the header to the steam drum, at fre- 
quent intervals and before a sufficient quantity 
of steam ‘has been formed in the tube to ex- 
pose the latter to the danger of overheating. 
Since all the tubes of an element discharge 
into the upcast portion of the header, the’ 
latter may have a large proportion of steam in 
it, but it is not exposed to gases hot enough 
to cause any injury, even if the content were 
steam alone. The upcast delivers under the 
water line so that circulation begins imme- 
diately the water commences to be heated.* 
Mr. Robinson very rightly pointed out that as 
regards evaporative efficiency there is no reason 
why one boiler should be much better than 
another, for tubes can be multiplied to give any 
desired ratio of heating surface to firegrate 
area, and if the combustion arrangements, the 
air supply, &c., are not good in any particular 
boiler, there is no reason why they should not 
be made so. As regards the Belleville boiler, 
an increase in the number of tubes only adds to 
the length of the course traversed by an exist- 
ing circulation. It is, therefore, possible that 
the additional heating surface — being only at 
the upper end of the course where the water has 
already taken the shape of foam, if not of steam— 
may have little effect in increasing the evaporation, 
though it may help to dry the steam. The most 
obvious advantage of the Niclausse boiler, how- 





* The Niclausse boiler was illustrated in ENGINEERING 


| on page 91 of vol. Ix. 
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out that when working with forced combustion, 
however, there is naturally a falling off in efficiency, 
and the addition of further heating surface by an 
economiser then adds materially to economy. 
Forced combustion is, however, only used for short 
periods, and the question arises whether the ex- 
penditure in weight and money is warranted for 
the sake of an improved economy upon rare 
occasions. Messrs. Niclausse, in Paris, con- 
structed a special boiler for test purposes, con- 
taining 24 tubes, arranged in rows, two wide and 
twelve high. When burning from 10 lb. to 16 Ib. 
of coal per square foot of grate per hour, the evapo- 
ration in each stage of tubes was almost exactly 
the same at the different rates of combustion. The 
lowest range of tubes, exposed to radiant heat, 
evaporated nearly one-quarter of the whole of the 
water, the first three rows nearly one-half, and 
the first rows nearly two-thirds; the uppermost 
row evaporated about 3? per cent. A list of war- 
ships which have been fitted with Niclausse boilers, 
is given in the paper. In England the torpedo 
gunboat, Seagull, alone has been fitted with these 
boilers, which were supplied in 1896, and the trials 
are still in progress. It is to be regretted that the 
boilers in this vessel are now more or less obsolete. 
The Niclausse boiler has also been used with suc- 
cess on land, chiefly in France, although a certain 
number have been installed in England in electric 
light stations and elsewhere. Special works of 
large capacity are to be erected near Chester, where 
the Niclausse boiler will be made with all the 
advantages of the best and most modern plant. 

The discussion on Mr. Robinson’s paper was 
opened by Sir William White, who said that the 
author had given much time and attention to the 
study of the water-tube boiler question, and those 
who knew the thorough manner in which ho carried 
out any work he undertook would attach great 
value to the paper. 

General Webber asked what was the saving in 
space by the use of these boilers. Was any 
baffling device used in the path of the gases up 
through the tubes? Another speaker asked whether 
there was any trouble from incrustation. 

Sir Frederick Bramwell pointed out that it was 
the increase of steam pressures which made the 
water-tube boiler possible. Many years ago a 
Mr. Spiller put water-tube boilers in small 
launches on the Thames, Everyone was acquainted 
with ‘‘ Field” tubes, having an internal pipe for 
circulation. But the chief feature of the Niclausse 
. boiler was the beautiful method which has been 
devised for extracting the tubes, He was always 
sorry to see an economiser added to a boiler, as 
he considered that a good boiler did not want one. 
Subsequently the speaker gave a description of the 
Hancock boiler, explaining the arrangement by his 
well-known illustration of books in a case. 

Professor Hudson Beare said that for two years 
he had a Babcock and Wilcox boiler under his care, 
at the end of which period of constant running it 
was opened out and no incrustation was found. 
With rapidity of circulation he had no fear of 
incrustation when using fairly pure water. It 
would be of interest to state, the speaker said, 
that at the present time there was being made for 
the South-Western Railway a locomotive boiler on 
the water-tube principle. 

Sir William White said that the inner ends of 
the tubes being free would be a special point of 
advantage as against the tendency to bending. 
There had, however, been cases in which the tubes 
had been bent so that the inner circulating tube 
had come in contact with the tube in which it was 
contained, and in this way circulation would be im- 
peded. He believed that in the French Navy an 
equal allocation had been made of these boilers, the 
Belleville boiler, and the small-tube type. The 
—— of rapidly making good defects in the 
‘iclausse boiler was an important point, and for 
this reason it was possible to have a greater amount 
of power in individual boilers ; for in those boilers 
where a longer time was needed to make good de- 
fects, it was necessary to have the power more sub- 
divided, so that if a boiler were out of use for some 
time the loss of steam supply would not be so 
great. The delay in the trials of the Seagull was 
much to be regretted, and was due to certain 
accidental circumstances not connected with the 
boilers. There had been a great many things of 
very pressing importance at the dockyards, and the 
Seagull trials had to be put off in consequence. In 
conclusion, he would draw attention to erroneous 
results that might be deduced by estimating the 








economy of boilers in terms of coal burnt per 
indicated horse-power. 

Mr. Robinson, in replying to the discussion, said 
that in regard to incrustation, the Niclausse boiler 
stood on the same footing as any other boiler of the 
class. They recognised that tubular boilers needed 
special treatment as compared to a Lancashire 
boiler. Certain advantages were gained by the use 
of water-tube boilers, and the problem the en- 
gineer had to decide was, whether these advantages 
compensated for additional attention needed. The 
number of boilers of this type that had been used 
for electric light purposes showed that their ad- 
vantages were appreciated. In regard to the space 
occupied, he would point out that with a Niclausse 
boiler there was but one path for the gases in pass- 
ing the tubes. With the Babcock and Wilcox 
boiler there were three passes originally, now, he 
believed, reduced to two. Asa consequence, with 
the Niclausse boiler, the grate surface could be the 
same as the area occupied. With moderate draught 
there was very little occasion for baffling. Mr. 
Robinson here pointed out what is certainly one of 
the chief advantages of the arrangement of tubes 
in the Niclausse boiler as compared to the ordinary 
design with Field tubes ; namely, that the lower 
ends of the tubes are removed from the radiant 
heat of the furnace, and so are out of the way of 
injury. The bending of tubes was a question of 
good circulation, and in order to provide for this 
more effectively, they were enlarging the apertures 
leading from the tubes into the chambers. If, 
however, the inner tube did touch the outer tube, 
it was not a very serious matter. In the French 
Navy they were constructing boilers having large 
tubes at the lower part with smaller tubes at the 
top ; the tendency, however, was towards smaller 
tubes, and from these they were getting good re- 
sults. 


TorPeDo DiscHaRGE BELOW WATER. 

A paper by Captain Lloyd, late Royal Navy and 
now of the Elswick Works of Sir W. G. Armstrong, 
Whitworth, and Co., was next read by the author. 

The author commenced by referring to the 
modern form of Whitehead torpedo, and gave a 
brief account of the part it had played in naval 
warfare since its invention. Owing to the objec- 
tions raised against above-water discharge, it has, 
the author said, at last been recognised that 
nothing lies between abolishing the use of the 
torpedo from large vessels and the adoption of 
discharge below water line. 

The problem of ejecting the torpedo from the 
broadside below water is a very difficult one, for 
then the stream of water, passing at right angles to 
the direction of ejection, has to be contended with. 
No apparatus would be considered satisfactory 
unless ejection could be carried out at a high speed 
of ship, say 17 knots, and calculations had shown 
that at that speed the stream of water impinging 
on acylindrical surface would impose a pressure 
of 634 lb. per square foot of sectional (longi- 
tudinal) area, or in the case of an ordinary 
Whitehead torpedo, a total pressure of 5.2 tons. 
The principle on which almost all submerged dis- 
charge apparatus have been designed, is to rig out 
a shield which is also sometimes called a spoon, 
sometimes a bar. There are grooves of some form 
in this shield, and guides on the torpedo, which fit 
into the grooves. In this way the torpedo is sup- 
ported against the streams of passing water, and 
guided so that its axis remains coincident with the 
axis of the submerged tube, until the tail of the 
torpedo is clear of the ship’s side. In fact, the 
shield is made of such length that the guides 
on the torpedo run out of the grooves in the 
shield at the same moment, or shortly after 
the tail clears. Whilst the torpedo is tra- 
velling along the shield, the head or the part 
in front of the guides will become more and more 
exposed to pressure from the passing water, 
whilst the tail or part in rear of the guides will 
always be more or less protected from pressure by 
the shield. One point to be observed in designing 
the shield is to arrange it so that the streams of 
water may pass through it as much as possible, and 
by exerting pressure on the rear part of the torpedo, 
do something towards balancing the pressure or 
weight on the front part. Much can also be done 
in this direction by placing the guides as far forward 
along the torpedo as possible. But there must 
always be a want of equilibrium, and this must 
cause a certain amount of deflection. If, however, 


not cause bad practice. It is a curious fact, revealed 
the author said, and confirmed by practice, that 
the deflection is constant for all speeds, nor does 
this deflection appear to be influenced by the angle 
of the tube to the ship’s keel. 

In the Elswick apparatus the shield or spoon is a 
cylinder with the after side removed. The front 
side is perforated as much as possible with ports 
so as to allow the water streams to pass through 
and help to balance the pressure of water on torpedo. 
The shield is provided with double grooves on the 
top and bottom, to guide the torpedo. For the 
ejection of a torpedo three distinct operations take 
place: 1. The shield to be run out. 2. The 
torpedo ejected. 3. The shield withdrawn. If 
these operations be done separately, either a ship 
must go into action with the shield already out, or 
there must be delay to be allowed for, before firing. 
In the Elswick apparatus all three operations are 
combined. If the shield or spoon, and the torpedo 
be ejected actually together, the two motions being 
independent of each other, there may always be 
the risk of some cause impeding the shield, while 
the torpedo pursues itscourse. The torpedo guides 
would, under such circumstances, leave the grooves 
in the shield before the latter was entirely out, 
and the torpedo would certainly be injured or de- 
flected abnormally. In the Elswick design, for the 
two actions, those of running out the shield, and 
ejecting the torpedo, are dependent one on the other. 
After the torpedo has gone, the pressure which 
ejected it is allowed to escape and the head of 
water forces back the spoon. The apparatus con- 
sists of two principal parts, the inner tube and the 
outer tube. The inner tube is made in two parts, the 
shield or spoon, and the rear end, but these two 
parts are bolted together. The grooves to guide the 
torpedo run from one end to the other of the inner 
tube, on the top and bottom, and the rear end is 
closed by a door in which is fitted the axial valve 
for controlling the admission of pressure to the 
torpedo. 

The outer tube encloses the inner tube. It is 
fitted at about half its length with a gland box 
through which the rear end of the inner tube passes. 
The front end of the outer tube is attached to the 
sluice valve casing, the rear end is fitted with a 
door, and on the top of the tube is placed the 
explosion chamber or air reservoir, or fre- 
quently both. The explosive preferred by 
the author’s firm is cordite, which is quite 
clean, and is a slow-burning explosive. The 
cordite charge is ignited, causing a pressure of 
about 850 lb. to the square inch in the explosion 
chamber. The gases escaping from this chamber 
have to pass through a plate having in it a number 
of small perforations. The passage through these 
small holes insures that the pressure on the other 
side of the perforated plate does not exceed 100 lb. 
Thus, while retaining a sufficiently high pressure in 
the explosion chamber to burn the cordite, there is 
a moderate pressure to set the inner tube in motion. 
The pressure falls to under 40 lb. by the time 
the tube has got out 6 ft. At this point a valve 
known as the axial valve opens and the pres- 
sure is communicated to the torpedo. The axial 
valve is fitted in the rear door of the inner tube 
and is loaded by a spring tending to keep it shut. 
It is locked or freed by a lever which travels in 
a groove cut in a plate attached to the outer tube, 
so that when the inner tube is right back the valve 
is firmly locked. When the tube has travelled 
rather more than a foot, the lever is slightly raised 
and the valve is allowed to open a very little, and 
when the tube has travelled 5 ft. 6 in. the lever 
is lifted its full travel, these motions of the lever 
being controlled by undulations in the groove. 
The valve is thus unlocked, and the pressure at 
the back of it forces it open, and the final ejection 
of the torpedo from the inner tube takes place. 
After the departure of the torpedo the gases 
will escape by the axial valve until the pres- 
sure behind the tube equals the pressure due 
to the head of water plus the pressure exerte 
by the spring which loads the valve. This 
last load is 1 lb. per square inch. If air im- 
pulse be used, and there was no other exit for 
the air but the axial valve, it is evident that the 
tube would not return. With cordite, however, 
the fall of pressure due to loss of heat soon assures 
the pressure behind the tube, tending to keep 1t 
out, being reduced below the pressure of the head 
of water tending to force itin. In any case, how- 
ever, there must be a decided interval between the 





the deflection is constant, and is known, it should 


moment of opening the valve and the running in 
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of the tube. During this interval the final ejec- 
tion of the torpedo takes place, and the torpedo 
clears the spoon. The interval varies, but that is 
quite immaterial, providing that the torpedo clears 
before the tube commences to runin. The tubes 
are generally installed with their axes about 10 ft. 
below the water line. The pressure due to the head 
is therefore approximately 4} lb. per square inch. 
The sectional area of the inner tube being 500 
square inches, there is a total pressure of 1 ton to 
force the tube in, in opposition to the friction 
caused principally by the packing which surrounds 
the inner tube, and by the load imposed upon the 
bearing surfaces of the spoon by the passing streams 
of water. The rear end of the outer tube is fitted 
with three drain valves. These are supplied with 
springs tending to keep them open. ‘The pressure 
employed during the ejection of the torpedo is, 
however, ample to close them. When that pres- 
sure is reduced after ejection of the torpedo, the 
springs open the drain valves, which then let the 
pressure, whether caused by compressed air or by 
cordite gases, escape, so that the pressure due to 
the head of water tending to force the tube in 
is unbalanced, and the tube returns. The drain 
valves, however, are small, and if the tube comes 
in too fast the pressure behind it cannot escape 
quickly enough, the drain valves close, and the 
motion of the tube is checked. Although the 
automatic return of the inner tube can be gene- 
rally relied upon, it is apparently desirable to have 
some alternative method of running it back. Hand 
gear is, therefore, provided for this purpose. 

A short discussion followed the reading of this 
paper. Mr. Mark Robinson pointed out that 
under-water discharge was known before, though 
the details mentioned by the author had been 
specially devised. Another speaker asked if any 
provision was made against deflection of the tube. 

Sir William White said that the apparatus de- 
scribed by the author in his paper afforded a beau- 
tiful example of difficulties being overcome by 
mechanical arrangement. In regard to the per- 
fectly true remark of Mr. Robinson, under-water 
discharge of the fish torpedoes was known in the 
Navy 20 years ago, but Captain Lloyd doubtless 
did not wish to make any comparison between 
various systems, and simply related what had been 
done at Elswick. Perhaps it should be stated that 
before Captain Lloyd took up his present position 
with the Armstrong firm, he was a distinguished 
officer in the Royal Navy. Mr. C. A. Parsons 
asked what was the maximum speed of a ship at 
which a torpedo could be discharged with safety. 
Another speaker asked how the vressure was com- 
municated to the torpedo. 

In replying to the discussion, Captain Lloyd 
stated that by means of an axial valve, which is 
situated at the rear end of the inner tube, the 
pressure impinges on the torpedo at the proper 
instant, so that it is shot out by the gases of ex- 
plosion at the moment. It may here be explained 
that the outer tube is a fixture attached to the 
ship’s side, the outer end having a valve by the 
opening of which the torpedo can be ejected. In- 
side the outer tube the inner tube slides telescopic- 
ally, and inside the inner tube the torpedo is 
placed. When the inner tube is slid back, and the 
sluice valve in the ship’s side is closed, so as to 
prevent access of water, a door at the rear end of 
the tube is opened and the torpedo is inserted after 
the manner of a projectile in a breech-loading gun. 
The torpedo is now inside the inner tube of the 
telescope, and the door which is in the rear of that 
tube contains the axial valve. The cartridge is 
placed in the outer tube, and when fired it forces 
the inner tube out, and with it the spoon or guide. 
At a given distance of travel the axial valve opens 
and admits pressure behind the torpedo, which is 
thus sent on its course. The pressure due to the 
head of water outside the ship then pushes the 
tube back, and the sluice valve can be closed. 
In regard to the deflection of the inner tube, the 
author said it would be understood that this was 
immensely strong, but however stiff they might try 
to make it, it would bend a little owing to the pres- 
sure of the water upon it. They therefore, in 
making it, gave it a slight bend the wrong way, so 
that when pressure was brought upon it, it would 
tend to straighten. There were three guides on 
the torpedo, and if the tube were too much bent the 
middle guide would not engage. This would throw 
too much stress on the guide at the tail, and the 
after part was that which was most delicate, and 
therefore should not be strained. In regard to 





speed they had fired a large number of rounds at 
17 knots with safety. In the Brazilian Navy— and 
he mentioned this more especially because some 
people in this country seemed to think that the 
Brazilians were not very enterprising—a large 
number of experiments had been carried out with 
complete success. 

The section then adjourned. 

On the Saturday of the meeting, September 16, 
only one paper was read in Section G. The day 
was chiefly devoted to the reception of the members 
of the Association Frangaise, who had come over 
from Boulogne, and were received by the President 
and a deputation of members on arrival at Dover. 
After the reception ceremony had been gone 
through, the French visitors distributed themselves 
amongst the different sections. Several were pre- 
sent in Section G to hear a paper by M. Alby, of 
Paris, the subject being 


Tue ALEXANDER III. Brings, 


in Paris for the International Exhibition of 1900. 
Our readers will remember that we fully described 
and illustrated this handsome structure in our 
issues of July 14 and 21 last. M. Alby’s descrip- 
tion was listened to with great interest, but we 
need hardly repeat it here in view of what has so 
recently appeared in our columns. One of the 
great points about the bridge has been to obtain a 
structure which harmonised with the surroundings. 
How successfully this has been encompassed is well 
shown by our illustration on page 40 ante. The 
flat arch has necessitated special attention to the 
abutments of the bridge, and the difficulties have 
been most successfully overcome by Messrs. Kasal 
and Aliz, the designers, the bridge having been 
erected as already mentioned in our former notice 
by Messrs. Schneider and Co., of Creusot. 

The discussion which followed the reading of M. 
Alby’s paper was of a brief nature, and largely 
consisted of expressions of appreciation of the 
great skill and artistic taste displayed in designing 
the structure, and the ingenuity with which its 
erection had been carried out. At the conclusion 
of the reading of the paper, members of Section G 
assembled in the large tent that had been erected 
in the grounds of the college, where members of 
other sections had also proceeded, together with 
the French visitors, and luncheon was then served. 


ELectricaAL MacHINERY ON Boarp SsIp. 


A paper under this title, by Mr. A. Siemens, 
was the first paper taken on Monday, September 
18, the day being devoted, as is usual with the 
Mondays of British Association meetings, to the 
consideration of electrical engineering. 

The author, after referring to some early methods 
of driving dynamos direct from the steam engine, 
went on to say that.this type of generating plant 
has practically been adopted for all modern ships, 
and direct driving is nowadays recognised even in 
places where there is no want of space, as superior 
to belt driving for all purposes. In view of the 
contention that English practice is lagging behind 
that of other countries, it is as well to remember 
that at the Chicago Exhibition the two or three 
direct-driven sets were almost ridiculed by the 
American engineers, who confidently predicted that 
the Old Country would soon drop this practice, and 
adopt the American method of belt driving. As 
an installation typical of the American practice of 
that time, the author instanced the power plant of 
the Brooklyn Tramways, where Corliss compound 
engines drove a flywheel from which a belt 5 ft. 
wide actuated two dynamos on the first floor 
of the building. Direct driving is now as 
much in use in the United States as it is here, 
and, in fact, everywhere. The author con- 
sidered, therefore, that the type of generating 
plant adopted on board ship had reached a stage 
in its development which no doubt would 
improved, but not materially altered. Driving 
auxiliary machinery by small steam engines 
or by hydraulic power, necessitates a network 
of piping all over the ship. This is difficult to 
arrange neatly, gives endless trouble through 
leakage, and in addition there are waste pro- 
ducts from all the auxiliary steam engines, and 
their disposal requires additional pipes and com- 
plications. All this inconvenience is avoided by 


employing electric motors, and for certain purposes 
where the load on the motor does not vary much, 
they have been generally introduced. 

That their use has not been more extended is 
due, the author continued, to the difficulties which 





arise from variations in the load on the auxi- 
liary machinery. Taking the case of a winch, 
he pointed out it frequently happens that the 
strain on a cable increases sufficiently to stop 
the movement of the winch altogether, and 
this would cause the current through the elec- 
tric motor to rise to a dangerous extent. It is 
impracticable to protect the motor by a fuse, as the 
interruption of the circuit through the blowing of 
the fuses would allow the strain being taken off the 
winch, and in most nautical operations it is neces- 
sary tokeep thestrain on. There are two methods 
in use to overcome this <lifficulty ; one is to employ 
shunt-wound motors, running continuously, and 
operating the winches through friction clutches. 
The second is to employ special cut-outs in con- 
nection with series-wound motors. By these cut- 
outs the current through the motor is not inter- 
rupted altogether, but if the winch or other 
machinery is stopped so that the current becomes 
excessive, the main circuit is interrupted, and a 
by-pass only left in which sufficient resistance is 
inser.ed to allow only the maximum safe current to 
pass. As an example of the first method, the 
author described a steering gear and rudder indi- 
cator. These are constructed on similar lines, the 
indicator being equivalent to a working model of 
the steering gear. A shunt-wound electric motor 
replaces the usual steam engine and turns the main 
shaft of the steering gear backward or forward by 
means of clutches, which are actuated by currents 
sent from the bridge. The current through the 
magnets actuating the clutches is interrupted 
automatically by the movement of the rudder- 
head, so that a new impulse is wanted from the 
bridge before the steering gear will move again 
The contact-making apparatus on the bridge is de- 
signed in the usual shape of a small steering wheel. 
On the rudder-head a similar contact apparatus is 
fixed, which controls the solenoid clutches of the 
rudder indicator on the bridge, which shows the 
quartermaster the exact position of the rudder- 
head. The author considered that there is every 
indication that in future it will be possible to 
utilise electric motors in connection with all 
auxiliary machinery. Referring to accumulators, 
the author said that a 6000-ton ship propelled by 
8000 indicated horse-power would take about 150 
hours to cross the ocean, equal to 1,200,000 horse- 
power-hours. Fairly efficient accumulators give 
about 10 watt-hours per pound of their weight, so 
that a horse-power-hour can be obtained for 75 1b. 
of accumulators. The ship in question would 
therefore have to load about 40,000 tons of accu- 
mulators for the trip across the Atlantic. 

The discussion on Mr. Siemens’ paper was opened 
by Mr. Mark Robinson, who rose at the invitation 
of the President. 

He said that he had not intended to speak on this 
subject, but he was glad to obey the President’s 
call by way of opening the discussion. He was 
pleased, however, to see that Mr. Siemens had made 
reference to the fact that direct driving of dynamos, 
had its origin in England. Many persons thought 
it came originally from America. 

Sir Frederick Bramwell thought that the author 
was misinformed when he stated that trouble arose 
with hydraulic pipes on shipboard throuyh leakage, 
due to the working of the structure of the vessel. 
Such a thing might happen with steam pipes, but . 
hydraulic pipes were small in diameter. In regard 
to the difficulty of working anselectrical motor 
due to variation of load, he would refer to the 
manner in which cargo winches were often 
operated on board ship. It was usual to keep the 
steam winch always running in one direction ; this 
might perhaps be a wasteful method, but it was 
found to pay ; a turn was taken round the drum of 
the winch, and when it was needed to hoist the 
load, a man kept the turn tight on the drum by 
~— on the fall, even in lowering the winch was 

ept running the same way, but the rope bein 
slacked on the drum the weight of the load men 
pull it round the drum even against the motion of 
the latter. He mentioned this because he thought 
that with electrical winches the same practice might 
be followed with advantage. 

Sir William White said that electrical machinery 
in the Navy was one of the few responsibilities he 
had to bear. In Her Majesty’s service they began 
direct driving before the date mentioned by the 
author. The Inflexible, which was completed in 
1880, had internal electric lighting, but in those 
days there were no incandescent lights, so they had 
to use arc lamps. The glow lamp was, however, 
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brought out about that time, the first specimens 
being submitted about the time the Inflexible left 
for the Mediterranean. Electrical installations on 
board ship were exposed to special conditions, and 
experience had shown that they must be treated in 
an exceptional manner; for that reason they had 
fittings of a watertight pattern so as to avoid acci- 
dent. There was no doubt as to the simplicity of 
the leads with electrical machinery as compared to 
steam pipes, and in other ways there were advan- 
tages which enabled the naval constructor to accept 
conditions not possible with steam or hydraulic 
machinery. On the other hand, they had not had 
the experience that had been obtained with hy- 
draulic power, so that naval officers did not feel 
secure of continued dependence on electrical ma- 
chinery as they did with the older methods. For 
this reason the Admiralty adopted a policy of work- 
ing up from the small end. He was aware that 
there was a popular belief that English electrical 
engineers were behind those of other coun- 
tries, but that the Admiralty lagged still further 
behind. This was not true. In most modern 
war vessels, there was very little steam taken 
outside the engine and boiler- rooms, and for 
this reason the steam-steering engine was put in the 
engine-room. All ventilating fans outside the ma- 
chinery space and the after capstan, were electric- 
ally driven, some of the coal hoisting was done by 
electricity, and in.fact, the only steam pipes led any 
distance were those in connection with the cable- 
working machinery ; for this, and for the steering 
engine, it was considered desirable to place depend- 
ence on the steam power. Also for heavy guns, 
officers preferred hydraulic machinery, but electrical 
motive power was used for the smaller guns and 
for the hoisting gear of some of the bigger guns. 
He was quite aware that in many of the foreign 
ships all auxiliary machinery was electrically 
driven, and those in charge of it spoke of its 
success. In the English service, electricity had 
not been employed beyond the 9.2-in. guns, but 
the success obtained with these might lead to an 
extension. It should be said, however, that with 
the hydraulic power they had a system which gave 
every satisfaction, and in spite of what the author 
had said, there was no leakage excepting under very 
exceptional and accidental circumstances. Steam 
pipes were undoubtedly objectionable, especially 
with high-pressure steam. He remembered one 
case in which an engine-room was filled with steam, 
and this had come through a hole no larger than 

















but on the pressure being reduced, the difficulty 
was removed. Mr. Siemens, in his paper, had ex- 
ploded the storage battery. When the system was 
first introduced he had gone into the matter and 
had found that it was not possible to use it for 
marine propulsion, excepting with small launches, 
until some entirely different system of battery were 
discovered. The effect of electrical machines on 
the structure of ships had to be considered, and 
some remarkable instances had been recorded of 
the way in which nails were attracted to a bulk- 
head, whilst a bucket was said to have been 
snatched out of a marine’s hand through a part of 
the ship’s structure becoming magnetised. He 
could not vouch for the truth of this statement, 
which apparently emanated from, if not told to, 
the marines. In the Royal Navy they did not look 
on any mode of transmitting power as of universal 
application, and took whatever they considered 
best for various purposes respectively. 

Mr. Siemens, in replying to the discussion, 
thanked the President for rounding off his paper 
so completely. He himself would not have ven- 
tured to enter into such detail, because very often 
when he received a letter from the Admiralty there 
was enclosed with it a copy of the ‘‘ Official Secrets 
Act,” which threatened pains and penalties too 
terrible to contemplate with equanimity. He was 
sorry he had said anything against hydraulic pipes, 
and had to submit to the correction administered 
by Sir Frederick Bramwell and the President, but 
if hydraulic pipes did not leak, they would freeze, 
and pipes of all kinds would trip one up when they 
were put in dark places on board ship. This, like 
many others, he had found to his cost. In regard 
to what Sir Frederick Bramwell had said about the 
winch being kept continuously running, the same 
thing could be done if an electrical machine were 
used as a motor. The real difficulty, however, 
arose upon the machine being stopped altogether, 
as it would be if the load became too heavy for it to 
overcome. Those who had watched the warping 
of a ship must have noticed how the steam winch 
would give a few turns gathering the slack of the 
rope, and would then stop on the rope becoming 
taut ; then the vessel would gather way in the 
direction it was being pulled until the slack was 
again taken in, when the winch would once more 
stop. That was the danger, for when the motor 
stopped the current continued, and would burn 
up the armature. The City of Berlin was the 
first ship to be fitted with electric light. This 





a pin prick ; this was with very high-pressure steam, 





was in 1877 or 1878. The first warship so fitted 
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was the Polyphemus; arc lamps, of course, were 
used. 


Tue Exectric Conpuctiviry AND MAGNETIC 
PROPERTIES OF ALLOYS OF IRON. 


A valuable contribution, by Professor W. F. 
Barrett and Mr. W. Brown, was next read by the 
first-named author, the title being, ‘‘On the Elec- 
tric Conductivity and Magnetic Properties of an 
Extensive Series of Alloys of Iron,” prepared by 
Mr. R. A. Hadfield. The results obtained by the 
authors were largely communicated by means of a 
series of lantern diagram shown on the screen. 
It would be difficult, if not impossible, for us to 
make a selection from the complicated mass of 
details dealt with. Briefly, it may be stated that 
as the carbon increases conductivity falls, and 
the presence of alloys of a class could be detected 
by the conductivity. This, of course, is no new 
thing, the value of the paper consisting in the de- 
tailed figures given. | We propose at a future 
date to return to this subject. The results of 
annealing were most interesting as bearing on the 
magnetic properties of some alloys. Annealing 
also increased the electrical conductivity to a re- 
markable degree, specially with nickel steel. In 
some cases, however, annealing increased the mag- 
netic properties, whilst with other alloys the pro- 
cess decreased the electrical properties. ' 

Sir William White, in the discussion which 
followed, said that at the meeting of the Institu- 
tion of Civil Engineers during the discussion on 
Mr. Hadfield’s paper on ‘‘ Manganese Steel, the 
author had given some results little less than 
startling, and the section was now fortunate in 
having detailed figures. ; 

Mr. H. Davey asked if the author had details as 
to the mechanical properties of the specimens 
dealt with, to which Professor Hudson Beare re- 
plied that he had been making a number of tests 
for Mr. Hadfield upon the mechanical properties, 
and he had obtained results in this respect of a re- 
markable nature. The investigation was not, how- 
ever, complete. : ; 

Dr. Trouton, of Cambridge, said that it was sug- 
gestive to notice how the conductivity was analagous 
to melting points of the substances; possibly some 
general rule might be based on these observations, 
and it would be possible to get a general rule as to 
what percentage of an alloy should be given to get 
a desired effect. He would suggest that they would 
consider the molecular weights as well as the actual 








percentages in drawing comparisons. 
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Professor Barrett, in replying to the discussion, 
said he hoped to try molecular weights in the way 
Suggested by Dr. Trouton. He was glad to hear 
that Professor Hudson Beare was making physical 
tests ; very curious results had been obtained in 
regard to the coefficient of expansion. 


(To be continued.) 





PaRISIAN Srwace.— About 2500 acres in the St. 

érmain peninsula have now been irrigated with 
Parisian sewage water. The work has almost attained 
the maximum authorised by a law of April, 1889. 












THE DESIGN OF ROTARY _ Under the usual conditions of running, the arma- 


ture is driven, as in a plain synchronous motor, by 


CONVERTERS. alternating current supplied to the collector rings 
By H. F. Parswatt, M. Inst. C.E., and from an external source. Superposed upon this 
H. M. Hosarr, S.B. motor current in the armature winding, is the 


A ROTARY converter is structurally in many generator current, which is delivered from the 
respects similar to a continuous-current generator, commutator to the external circuit as continuous 
the chief outward difference consisting in the current. Occasionally rotary converters are used 
| addition of a number of collector rings, and in the for just the opposite purpose, namely, to convert 
commutator being very much larger, in comparison | continuous into alternating current. With this 
| with the dimensions of the rest of the machine, | latter arrangement, however, some sort of centri- 
than in an ordinary continuous-current dynamo. | fugal cut-off governor should always be used, as the 
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comparison with the C?R loss for the same load 
delivered from the commutator when the machine 
jsused in the ordinary way as a mechanically driven 
continuous-current dynamo. Not only are the 
results of considerable value, but a study of the 
graphical method of investigation pursued, leads 
to an understanding of many interesting features 
of the rotary converter. 

TasLE I.—Output in Terms of Output of Continuous- 
Current Generator for Equal C?R Loss in Armature Con- 
ductors for Unity Power Factor and on the Asswmption 
of a Conversion Efficiency of 100 Per Cent. 


| Uniform Distri- 





| Uniform Distribu- 
tion of Magnetic 

















| bution of Mag- | 
Type of Number of |": | Flux over Surface 
Racy Collector Pevensey hasood | of Pole-Faces 
Converter. Rings. ie ace span) Spanning 67 per 
| ing Entire / Cent. of Entire 
Polar Pitch » Di 
* | “Polar Pitch. 
Single phase. | 2 | 85 .88 
Three 4 -- 3 1,34 1.38 
Four 5, + 4 16t 1,67 
Six oe 6 | 1.96 1.98 
Twelve 4, «. 12 | 2.24 2.26 
| 
Taste II].—Output in Terms of Output of Continuous- 


Current Generator for Equal C?R Loss in Armature 
Conductors for 100 per Cent. Efficiency, and for Uniform 
Gap Distribution of Magnetic Flux over a Pole-Face 
Spanning 67 per Cent. of the Polar Pitch. 











Number of | Power Factor of 
Type of Rotary} Collector | 
Converter. Rings. | oii | po pun 
ag phase .. : | “a a co 
ree . . . 
Four ; | Oke 1.60 1.44 
- So 6 | 1.98 1.92 1.77 








As a basis for the analysis, Figs. 1, 2, 3, and 4 
(pages 388 and 389) were prepared. In Fig. 1 
are given sine curves of instantaneous current 
values in the three sections of the armature 
winding (as it would be if the alternating cur- 
rents alone were present), and also the corre- 
sponding curves of resultant current in the three 
lines leading to the collector rings. The first 
three curves are lettered a, b, and c, and a current 
clockwise directed about the delta is indicated as 
positive. The line currents are derived by Kirchhoff’s 
law that the sum of the currents from the common 
junction of several conductors must always equal 
zero. Outwardly directed currents are considered 
positive. These curves of resultant line current are 
designated in Fig. 1 as a-b, b-c, and c-a. Thirteen 
ordinates, lettered from A to M, divide one com- 
plete cycle up into 30 deg. sections. In Fig. 2 
are given diagrams of line and winding currents for 
each of the ordinates from A to F. The remainder, 
i.e., from G to M, would merely be a repetition of 
these. An examination shows that these six dia- 
grams, so far as relates to current magnitudes, are 
of two kinds, of which A and B are the types. In 
A the three-current values in the windings are 
respectively 0, .867, —.867, whilst these become 
m B 5," 3)2 Hence it is sufficient for 
neers purposes to study the current distri- 
butions in the armature conductors correspond- 
ing to positions A and B, and to then calcu- 
late the average C*R loss for these two posi- 
tions. For this purpose, developed diagrams have 
been mapped out in Figs. 3 and 4, for the wind- 
ing of a rotary converter, from whose commutator 
100 amperes at 100 volts are to be delivered from 
each pair (positive and negative) of brushes. The 
number of poles is immaterial. The armature has 
a multiple-circuit single-winding, and it may be 
assumed that there are two conductors per slot, 
though this assumption is not necessary. It was 
thought best to take a fairly large number of con- 
ductors, and to take into account, just as it comes, 
the disturbing influence of the brushes, which 
somewhat modifies the final result. Of course this 
disturbing influence would vary with the width of 
the brushes. Comparatively narrow brushes are 
shown, and this will tend to off-set the number of 
conductors, being considerably less than would be 
taken in practice for this voltage. 

_ The assumption is made that the rotary converter 
is of 100 per cent. efficiency, only calling for an 
input equal to the output. To supply 100 amperes 
to the commutator brushes calls for 50 amperes per 
conductor, so far as the continuous-current end 
is concerned. This is shown in direction and mag- 
nitude by arrowheads and figures at the lower ends 
of the vertical lines representing face conductors. 

100 volts and 100 amperes give 10,000 watts per 





pair of poles. Therefore, input per phase = 3330 

watts. Volts between collector rings = volts per 

winding = 100 x .615 = 61.5 volts. Amperes 
per winding acs In 
this analysis, which considers instantaneous values, 

a sine wave current curve has been assumed, work- 

ing from the maximum value of 54 x /2 = 76.5 

amperes. 

When the current is in phase with the electromo- 
tive force, the distribution of things for positions 
A and B respectively, is as shown in the diagrams 
of Figs. 3 and 4. There are 48 conductors corre- 
sponding to two poles, and these are numbered 
from 1 to 48. Any 48 successive conductors will 
give the same result. The values and arrowheads 
at the upper part of the lines representing the face 
conductors, give the instantaneous values and direc- 
tions of the currents corresponding to the instan- 
taneous conditions. The figures and arrowheads at 
the middle of these lines give the instantaneous 
values and directions of the resultant currents. 
These results are also given in Tables III. and IV., 
where a current from bottom to top is regarded as 
positive, and from top to bottom as negative. 
There are also given values for lagging currents, 
the results from which show a rapid rise in the 
C*R loss. 

These results are summed up in Table V., the 
figures given being the average for positions A 
and B: : 

TABLE V.—Per Cent. that Armature C?R Loss is of that 
of same Armature in a Continuous-Current Generator 
for the same Output, assuming 100 Per Cent. Conver- 
sion Efficiency. 


= 54 amperes (effective). 


Power Factor. Per Cent. 
1.00 ... ; 58 
bean 85 
eer By vi oo 


Some indefiniteness is introduced by the exact 
position and width of the brushes under the condi- 
tion of power factor of unity, the results for this 
value being higher in proportion as the number of 
conductors per pole is low. But for the other 
values of the power factor this indefiniteness does 
not appear. It will be noted that just before 
reaching the position of short-circuit under the 
brush, the current is often the sum of the alter- 
nating and continuous currents. 

Throwing the results into the above form brings 
out forcibly the fact that it is only for compara- 
tively high power factors that the residual C?R loss 
is so greatly decreased. 

(To be continued.) 





McNgsI11’s TeteGRAPH Copk.—Some years ago (May 5, 
1893) we favourably reviewed this work. Now an impor- 
tant addition to it has a red in the form of a ‘‘ Ter- 
minal Index,” which is published by Messrs. Whitehead, 
Morris, and Co., Limited, 9, Fenchurch-street, E.C., at 
the price of 7s. 6d. In this all the code words are in- 
dexed alphabetically, but instead of its being the early 
letters in a word which fix its position, it is the terminal 
letters. _We will take a few words at random as an ex- 
ample: Pyruvic, charabanc, ferblanc, ajonc, quidnunc, 
opodeldoc, carnoc, capoc. It will be noticed that all 
these end in C, and that they stand in alphabetical order 
—— reading them ee the ae — 

ing vic, anc, onc, unc, doc, noc, an i @ use O 
the Be is to decipher code words whieh arrive muti- 
lated in the earlier syllables. For instance, if a telegram 
contained an unintelligible word ending in “poe,” it is 
evident that it could be no other than ‘ca; ” while if 
it ended in ‘‘anc” it must either be ‘‘charabanc” or 
‘* ferblanc,” and ——s the context would show which. 
Words mutilated in the terminal syllables can usually be 
identified by the code itself. 





TECHNICAL INSTITUTIONS. —We have received from the 
Birkbeck Literary and Scientific Institution, of Bream’s- 
buildings, Chancery-lane, London, a calendar for 1899- 
1900. It contains a syllabus of classes under the head 
ings of English and Commercial, Languages, Common 
Law, Commercial Law, Conveyancing, Equity, Mental 
and Moral Science, Political Economy, Examinations for 
the University of London and the Civil Service, Botany, 
Biology, Zoology, Building Construction, Chemistry, 
Geometry, Geology, Mineralogy, Physiography, Hygiene, 
Physiology, Surveying, Mathematics, Mechanics, Ma- 
chine Construction, Metallurgy, Microscopy, Physics, 


eae ga hy, Steam, Art, and Music.—The London 
Schoo cf pReomccn oa and Political Science, of 10, | N 


Adelphi-terrace, Strand, sends us its sessional pro- 
gramme. The part most interesting to our readers is a 
course of six lectures on ‘‘Some Railway Questions,” by 
Mr. W. M. Acworth, M.A: The lectures will be de- 
livered at some dates not yet fixed in the Michaelmas and 
Lent terms. There will also be lectures on ‘‘ Railway Law,” 
and ‘‘On the Law of Transport,” by Mr. Montague , Soot 
on the ‘‘ Law Relating to Drainage,” by Mr. F. Hirst. 
The lectures are given in the evening, and the fees are 
about a shilling per lecture. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 22. 

TRON-TRADE conditions are substantially the same 
as a week ago in all markets throughout the States. 
Consumption is assuming still larger proportions. De- 
mand is limited to existing capacity, but contracts 
for raw material are still being placed in some cases 
as far ahead as twelve months. Consumers of pig iron 
who have not yet fully covered near-by requirements 
are much concerned at the recent advances, and see 
no escape from high prices. Tide-water quotations 
for No. 1 foundry are 23.50 dols.; steel billets have 
advanced to 41 dols. and 42 dols.; 20,000 tons sold 
this week for next year’s delivery at 36 dols., which 
is a confession on the part of the makers that by that 
time producing capacity will be able to take care 
of demand. Large orders for steel rails have been 
placed during the past three or four days at an 
advance of ] dol. to 2 dols. for early delivery. 
Another advance is inevitable, as billets and slabs 
cannot be had fast enough for present requirements. 
The plate, iron, and steelmakers have been offered 
much more business during the past week than the 
have been able to accommodate. Merchant steel- 
makers are naming quotations on winter deliveries. 
Lake, ship, and boat-builders were disappointed last 
week in not placing orders for large quantities of 
material for delivery early next year. ihigmente of 
ore from Lake Superior hesion this year will reach 
15 million tons, and facilities for the shipment of 20 
millions will be provided by the coming spring. 
Requirements are multiplying all over the country, 
and there is no indication at present that pro- 
ductive capacity will be fully equal to the require- 
ments. A great deal of railroad building, which has 
been hanging fire for several years, will be begun next 
spring. Tramway construction is also assuming 
extraordinary proportions. The demand for machi- 
nery grows steadily. A scheme is under consideration 
for the establishment of a machinery exchange in New 
York City, where Transatlantic buyers can have an 
opportunity of seeing on one floor a great deal of the 
kind of machinery that they want to purchase. Ex- 
perts will bein attendance to demonstrate and answer 
questions. The National Export Exhibition has been 
opened at Philadelphia under encouraging indications. 
The attendance is large, even before the full comple- 
ment of exhibits is in place. The Congress to take 
place next month will be attended by delegates from 
over forty Governments. 





Rio pe Janeiro. —There were 15,135 deaths at Rio de 
Janeiro last year, as compared with 14,287 in 1897, and 
19,296 in 1896. The population is estimated at 650,000. 

THe Late Mr. Epwarp Caszt.—We regret to have to 
announce the death of Mr. Edward Case, who was pro- 
minently brought before the public owing to the success 
of his system of groynes for the protection of the coast 
against the inroads of the sea, and thus it was peculiarly 
appropriate that his last work should have been in con- 
nection with this matter. He wrote a paper on the sub- 
ject for the British Association, but he me ill during 
the meetings, was unable himself to read it, and had to 
return on Thursday of last week to his home at Dym- 
church, papoose Neen he died suddenly from affection of 
the heart on Saturday. Mr. Case in 1860 became a pupil 
in the county surveyor’s oftice in Kent, where he re- 
mained for three years, and su uently went to super- 
intend the construction of the Chatham Barracks under 
Colonel Mann, R.E. For a considerable time he was 
engaged as superintending engineer of the Public Works 
Department of Ceylon, and was connected with the con- 
struction of the Nanu Oya and other railways. In 
1890 he was appointed Expenditor of the Level 
of Romney Marsh, and it was then that his interest 
in the inroads of the sea was quickened. The sea wall 
at Dymchurch was then in a very dangerous condition. 
From 1872 to 1890 the low-water mark had advanced 
400 ft., notwithstanding that 70,000/. had been spent 
during this period to maintain the foreshore. Mr. Case 
recommended a system of groyning which the authorities 
were of opinion would be a too heavy burden for the rate- 
payers. Certain other works carried out were unavailing, 
and after 20,0007. had been spent to renovate the wall on 
the old principle, and other engineers had been called in, 
the authorities left the matter in the hands of the ex- 
penditor. Since then Mr. Case has carried out his system 
of groyning, and there are now 170 roynes, ——s from 
350 ft. to 1000 ft. in length, extending a total length of 
10 miles, the effect of which has been to raise the fore- 
shore in some places as much as 8 ft., and an average 
of 4ft. 6 in. throughout. The low-water mark has been 
thrown back beyond the limit in 1872. So successful was 
Mr. Case that he was called in to advise and carry out 
his system in many places round the United Kingdom— 
ew Romney, Deal, Folkestone, Lowestoft, mer, 
Sheringham, Eastbourne, Borth, Blackpool ; also on the 
Irish coast, and at Ostend, Belgium. We dealt at con- 
siderable length with the Case system of ynes in 
vol, Ixvii., e 110 and 208 ante, and need not 
therefore refer further to the system here. Mr. Case was 
a magistrate and a member of several of the learned 
societies, having been elected a member of the Institution 
of Civil Engineers in 1882. Mr. Case leaves a widow 


and four children, of whom the youngest is about four 
years old. 
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GOLIATH CRANE AT DOVER HARBOUR WORKS. 
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5O4. B. 


WE illustrate on this and the opposite pages one of 
three 42-ton steam Goliath cranes which have recently 
been made by Messrs. Ransomes and Rapier, Limited, 
Ipswich, for Messrs. 8. Pearson and Son, for their 
Admiralty Dover contract. The three cranes are all 
alike, the one shown in the photograph being at work 
in the Western Block Yard, lifting the 42-ton blocks 
from their moulds, and storing them at the end of the 
yard. The other two cranes are for laying the blocks 
in the breakwater forming the extension of the present 
Admiralty Pier, which, with other works at Dover, 
was described on page 348 of last week’s issue. 

These cranes are, we believe, the largest of their 
kind yet constructed. The span of the main girders, 
which are 138 ft. long over all, is 100 ft. 14 in. 
centres of tracks, and the clear headway is 25 ft., 
while the total lift is 120 ft. 

The speeds of the various motions are as follow: 
Lifting 10 ft. per minute; crab travel 50 ft. per 
minute ; main travel 60 ft. per minute. The weight 
of the machine in working order is 216 tons. 

It will be observed that the end supports are 
arranged over side tracks, 4 ft. 8} in. gauge, which 
enables them to be very strongly braced, and inside 
brackets are dispensed with. Thus there is a clear 
space for storing blocks the whole width of the yard, 
up to the underside of the main girders. The over- 
hanging ends enable loads to be lifted outside the 
crane roads. One of the crabs has an auxiliary 20-ton 
gear for working a heavy grab to be used in preparing 
the foundations for receiving the blocks. Details of 
the machine are clearly shown in our illustrations, 
and we need only mention that a test load of 524 tons 
can be handled by the crane with great ease. 

Messrs. S. Pearson and Son are laying down very 
heavy and complete plant for carrying out their Dover 
contract with speed and ease, and we understand that 
they have just placed a further order with Messrs. 
Ransomes and Rapier, Limited, for another five 42-ton 
Goliaths, similar to those already supplied, but 
mounted on springs, so as to be better suited to work- 
ing on the temporary stages on each side of the per- 
manent work. 








Ueanna Raiway.—A first consignment of 100 iron 
houses has been shipped to Mombassa, British East 
Africa. They are to be used in connection with the 
railway to Uganda, which the British Government has 
now in course of construction, and which will, it is — 
ultimately effect a junction with Mr. Rhodes’ line from 
the Cape to Cairo. 
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TURRET LATHE AND OPENING DIE. 


On pages 393 and 396 we give two illustrations of a 
flat turret lathe that is manufactured by the Jones 
and Lamson Machine Company, Springfield, Vermont, 
U.S.A. This company, which commenced to build 
machine tools about fifty years ago, in 1855 brought 
out a turret head lathe, which is said to have been 
the first of its class. Since then they have devoted 
nearly the whole of their plant to the manufacture of 
turret machinery. As the demand has increased, the 
firm have bronght out new designs from time to time, 
and a few years ago they designed and built what 
they term a 2 in. by 24in. flat turret lathe. This ma- 
chine will finish pieces of work from bar stock up to 2 in. 
in diameter and 2 ft. long, and will finish forgings and 
castings to form machine parts. Since the company 
designed this machine they have discarded all other 
types of the old-style high turret lathe, and at the 

resent time their whole plant is devoted to the manu- 
acture of this one lathe, only of this size. Fig. 1, page 











396, which is a perspective view, shows the lathe with a 
piece of work in the chuck. Fig. 2, page 393, is an out- 
line view with the names of the parts marked on. It 
will be seen that the bed has three bearing points only, 
one of them underneath the head of the machine. This 
gets its bearing upon the cabinet base at one end of 
the machine, the other bearings are on the other end. 
The head is a powerful one, and is provided with an 
automatic chuck and roller feed. The instant the 
chuck is opened, the roller feed starts to operate, and 
feeds the ler of stock forward against the stock stop, 
and is instantly ready for the next piece to be produced. 
The back gears are inside the bed and are entirely 
covered. They are instantly connected or discon- 
nected by a lever, as shown. This lathe is also pro- 
vided, when required, with triple back gears, giving 
great power when special heavy work is required. 
The chief novel feature about the machine is the flat 
turret, which is a great departure from the old-style 
high turret. It consists of a circular revolving table, 
held at its outside edge by a circular gibb. The turret 
can be arranged to revolve in any position it may 
occupy upon the bed of the lathe, and can also revolve 
and skip tools which are not in use. 

All of the turret revolving mechanism and locking 
device is inside the turret and completely covered up. 
The lock bolt is powerful and efficient, and it is im- 
mediately underneath the working tool while it is 
in its working position, thus assuring extreme ac- 
curacy and rigidity. All the tools are bolted upon 
the top of the turret or revolving table, and each one 
is provided with an absolute independent stop, s0 
that each tool only cuts its distance. It is, therefore, 
impossible for any one tool to become engaged with 
any other stop than that to which it corresponds. 
A number of tools are furnished with this machine, 
and with these it is possible to make almost any part 
of a machine from 2 in. in diameter to 24 in. long 
downwards ; or it can operate on all forgings or cast- 
ings within the capacity of the machine. Special 
tools can be fitted where special work is required. In 
Fig. 3 we give as examples a variety of pieces made 
on this lathe, the parts shown being components of 
the lathe itself. ; ’ 

In Fig. 4 we illustrate an automatic opening die also 
made by the Jones and Lamson Machine Company. 
This tool is much used with the flat turret lathe just 
described. This die has been designed with the object 
of overcoming as much as possible the difficulties of 
the average screw-threading die as they exist in their 
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GOLIATH CRANE AT DOVER HARBOUR WORKS. 


RANSOMES AND RAPIER, LIMITED, ENGINEERS, IPSWICH. 


CONSTRUCTED BY MESSRS. 


(For Description, see opposite Page.) 
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several forms. The designers have worked on the’ difficult to make two dies that will work and cut 
principle that there are hardly two lead screws exactly | alike, and many dies that will cut a fairly good 
alike, and that the screws will vary not only in the | thread while going on the work, will spoil it when 
length, but in section. This makes it impossible for | running off. Many form of dies have been designed to 
any two lathes to cut taps all alike, and hardening | try to overcome this difficulty, and in this way the 
the tap adds to its imperfection. When a tap is /| design of opening dies was originated. 
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CHUCK LEVER 





CLUTCH BACK GEAR 
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used to cut the thread in the die it imparts its imper- | average opening die does not spoil the thread in 
fection to the work, and during its operation of cut- | running back, but is opened when the cut is finished 
ting the die threads the action is to more or less | and drawn back immediately, yet it possesses many of 

crowd” the metal in the teeth of the die, so that | the disadvantages of the ordinary or solid die. In 
when the die is hardened the metal where it has been | order to endeavour to overcome these difficulties, 
crowded goes back to its normal position, and will|the Jones and Lamson Company, commenced some 
thus cause the die to work imperfectly. It is| years ago to experiment witha system of milling the 
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teeth of their chasers. That in itself was nothing 
new, but they carried the process beyond ordinary 
milling, and added a very ingenious operation. After 
they had finished all experimenting, they could produce 
a chaser in all appearance like an ordinary chaser, but 
whose front teeth had an ideal cutting edge, and the 
back teeth had no cutting edge at all, the latter merely 
acting as a lead nut to lead or carry the die to its 
work, thus producing a thread of practically perfect 
pitch. This we illustrate in Fig. 5, page 396. These 
chasers are as nearly perfect as possible before bein 
hardened, and as they are only hardened on the en 
while the teeth are milled, the imperfections in hard- 
ening are very small. Every care is taken to insure 
accuracy in these chasers. They are all made on 
special machines which record every detail of the 
work, and when a set of chasers is made of any dia- 
meter or pitch or thread that has not been made before, 
the work they produce is tested, and if found de- 
fective a new set with the imperfections re- 
moved is made. It is an easy matter to adjust 
the special machines on which the chaser is formed 
tothe proper angle, thus a correct record is always 
kept of every size and pitch of thread that is 
made, so they can be accurately reproduced at any 
time. After having comple the design of the 
chasers, an automatic opening die or chaser-holding 
head was brought out. The die is arranged to conform 
itself to any possible irregularities in the alignment of 
the machine, and is also arranged so that it can take a 
roughing and a cup when required. This die 
can be adapted to, and work equally well yen almost 
any form of machine in which screwing is done. It is 
easily taken apart for changing chasers, cleaning. 

The European offices of the Jones and Lawgon Ma- 
chine Company are at Exchange Buildings, Stephen- 
son-place, Birmingham, Mr. William B. Murdock 
being the representative of the company in this 
country. 








CoaL-HanDiinc Macuinery.—A large coal-handli 

uipment has been introduced at the Calumet an 

ecla mines, at Calumet, Michigan. It consists of 12 
steam shovel towers, each 90 ft. high. The shovels dip 
down into the coal barges, and each has a capacity of 
three tons a dip. The total working capacity is 24,000 
tons per day, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The pig-iron market was 
very idle on Thursday forenoon. Not more than 6000 
tons were dealt in, one of the poorest shows made for a 
long time. Prices were steady. tch iron was un- 
changed in price, and Cleveland lost 1d. per ton, while 
hematite iron rose a similar amount. In the afternoon 
about 15,000 tons changed hands, and prices were easier 
all round—from 2d. to 54d. per ton. Friday forenoon’s 
pig-iron market was firmer again, owing to the receipt of 
strong advices from the United States. About 25,000 tons 
of iron were dealt in, and there was a recovery all round, 
ranging from 1d. to 24d. per ton. Prices were firm in 
the afternoon, and on the purchase of some 5900 tons of 
Scotch iron, gained other 14d. per ton. Hematite iron 
also gained a like amount. The market was closed on 
Monday, which was observed as the autumn holiday. 
When the market was opened on Tuesday forenoon, some 
20,000 tons of iron were sold. The tone was firm, and on 
balance, as compared with wh there was an all-round 
increase, ranging from 24d. to 5d. per ton. In the after- 
noon about 15,000 tons chan hands, and prices were 
easier, Scotch giving way 24d. per ton from the forenoon 
close, Cleveland 44d., and hematite iron 4d. per ton. 
The settlement prices were: Scotch, 70s. 14d.; Cleve- 
land, 67s. 9d. ; fy need noo and Middlesbrough hematite 
iron, 75s. and 74s. per ton respectively. The market was 
active this forenoon, and the tone was flat on the political 
outlook in South Africa, selling predominating. About 
40,000 tons, principally Scotch and hematite iron, were 
sold. The former gave way 6d., and the latter 5d., per 
ton. The market was steady in the afternoon, when 
Scotch iron gave way another 4d. per ton, but 
Cleveland rose ld. per ton. The sales amounted to 
about 20,000 tons. e settlement prices were 69a. 74d., 
67s. 10}d., 74s. 74d., and 74s. per ton. The fol- 
lowing are the current quotations for No. 1 makers’ 
iron: Clyde, 78s. 6d. per ton; Summerlee, 85s. 6d.; 
Coltness, 86s.—the foregoing all shipped from Glas- 
gow; Glengarnock (shipped at Ardrossan), 78s. 6d.; 
Shotts (ship at Leith), 83s. 6d.; Carron (shipped at 
Grangemouth), 81s. pewton. The number of furnaces in 
blast is 81, one less than last week, and against 80 at the 
same time last year. The furnace put out is at Carron 
Iron Works. Dealings generally have only been on 4 
limited scale, speculation being checked by the political 
uncertainties hanging round. Thegravity of the political 
situation in South Africa counterbalances the stron 
reports as to American trade and scarcity of materi 
for prompt requirements on the other side. There is not 
much fresh business reported by the local iron works, or for 
export, but the shipments continue to be extremely good, 
and more sales of hematite ore to America have been made. 
There has been rather more inquiry all round for forward 
delivery. Last week’s shipments of pig iron amounted 
to 5471 tons, as compared with 4677 tons in the correspond- 
ing week of last year. They included 200 tons to the 
United States, 550 tons to Canada, 195 tons to India, 945 
tons to Australia, 140 tons to France, 313 tons to Italy, 
555 tons to Germany, 155 tons to Holland, smaller quan- 
tities to other countries, and 1967 tons coastwise. t 
night’s stocks of pig iron in Messrs. Connal’s warrant 
stores amounted to 292,719 tons. 


Finished Iron and Steel. — Fresh business for local 
steel works has not been much reported during the week, 
and a few inquiries for rails are advised by makers. 

ther more business has been done in shipbuilding 
material, but the local consumption and for foreign ex- 
ports continued on a very extensive scale. The finished 
iron and steel trades are very busy, and in many cases 
there is considerable difficulty in getting material finished 
by the specified time. 


Sulphate of Ammonia.—The shipments of sulphate of 
ammonia for last week amounted to 3355 tons, making 
the total to date for the year 99,276 tons, being an increase 
of about 8240 tons over the shipments for the correspond- 
ing portion of last year. The quotation is about 
11/. 17s. 6d. per ton, with 34 per cent. discount, but the 
top price some time ago was 12/. 12s. 6d. per ton. 


Glasgow Copper Market.—No business was done in 
copper last Thursday, either forenoon or afternoon. The 
— advanced 53. per ton, and then fell 3s. 9d. per ton. 

pper was neglected in the forenoon on Friday, and the 
price was marked down 1s. 3d. per ton ; and in the after- 
noon the market wasidle and unchanged. At yesterday’s 
forenoon market copper was not named, but the price 
was advanced 5s. per ton. There was no business done 
in the afternoon, but prices were quoted 8s. 9d. per ton 
lower than in the morning. Copper was idle this fore- 
noon, but ey: 3s. 9d. per ton dearer. The market 
was still idle in the afternoon, and prices were mark 
down other 7s. 6d. per ton. 


Another Iron Foundry for Bo’ness.—Bo’ness Pottery, 
so long carried on by Messrs. John Marshall and Co., 
has been bought by Provost Stewart, Bo’ness. Arrange- 
ments will at once be made for converting the premises 
into a large foundry and engineering works, and to com- 
bine therein the business of the Bo’ness Foundry Com- 
pany, conducted by Mr. John Steel, ironfounder, and 
that of Messrs. Marshall and Duguid, engineers, with 
whom arrangements have been made. It is intended to 
form a limited liability company, and it is understood 
that a portion of the capital required will be offered to 
the public for subscription. This will be another addi- 
tion to the staple works which have made Falkirk famous. 


North British Railway Report.—In the half-yearly 
report of the North British Railway, just issued, Messrs. 


Blyth and Westland, and Mr. James Bell, enginee 
report on the condition of works which they have in han 





—the Methil Dock, the Waverley Station (Edinburgh), 
and Leith Central Station (the roof of which has been 
let to Sir William Arrol and Co.), the Coratorphine 
Branch, the Nichigavie Branch widening, the Lumphin- 
naus Fork, Helensburgh Station, the Swing Brid 
Grahamston, the Stirlingshire Midland Railway, and the 
New Waverley Hotel, Edinburgh. Under the new 
directors all things are moving swiftly. 


Railway Extension at Largs.—Within the past few days 
engineer-surveyors have been busily at work measuring 
at Brisbane-road, Largs. It is understood that the work 
is being done in the interests of the Caledonian Railway 
Company, who are anxious to get into the town. It is 
thought that the Glasgow and South-Western Railway 
Company will have a Bill in Parliament when the time 
comes in November. 


Railway Wagon Building in Motherwell.—The Mother- 
well Wagon and Rolling Steck Company have begun to 
send out the wagons from their works which were com- 
menced last February, and this marks an important ad- 
vance in this important branch of industry. 


Death of a Prominent Airdrie Engineer.—There died 
at Airdrie on Saturday, the 23rd inst., Mr. Graham 
Stevenson, who was well known in the engineering world 
as an inventor and an authority on many things relating 
to engineering and cognate branches of industry. Mr. 
Stevenson was for many years a partner of the firm of 
Messrs. Dick and Stevenson, engineers, Airdrie, and 
also held an appointment from the Chinese Government 
in connection with the engines being —— for the 
Mint of China. Mr. Stevenson was an ex-Bailie of Air- 
drie and a Justice of the Peace of Lanarkshire. He was 
sixty-seven years of age. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. John Brown and Co., Limited.—An extraordi- 
nary meeting of the shareholders in the above company 
was held at the works on Tuesday to —_—— an addi- 
tional director on the board. Mr. J. D. Ellis, J.P., pre- 
sided, and stated that the purchase of the Clyde- 
bank Company had been completed, and that from 
the directors of that concern they had met with the 
greatest consideration and kindness and perfectly honour- 
able treatment. One part of their arrangement, which 
had gone very smoothly, was to secure the services of Mr. 
Dunlop, a director of the oy Company, and who 
had been connected with the business for many years. 
He therefore moved his election to their board. The re- 
solution was seconded by Mr. Charles McLaren, M.P., 
and carried. 


Another Amalgamation.—The ——- Foundry and 
Engineering Company, Limited, is the title of a new com- 
pany formed to take over the businesses of the Bright- 
side Foundry Company, Limited, Walker, Eaton, and Co., 
and C. J. and J. S. Ellis, Limited. The capital is 
90,0002. divided into 50,000 5 per cent. cumulative pre- 


the same amount. Of the capital 40,000 preference 
shares and 10,000 ordinary shares were offered to the 
public, and the whole was subscribed. 


ppetoms of Technical Education.—Mr. A. H. Stokes, 
H.M. Inspector of Mines, speaking at the opening for 
the winter session of the Chesterfield Science and Art 
classes, said up to thirty years ago there was no organised 
system for imparting education to the working classes ; 
to-day every facility was afforded to them. The question 
had been asked, ‘‘ Wh ch a mechanic to measure to a 
decimal?” He replied, ‘‘ That if they were to compete 
with foreigners who were educated to measure to decimals, 
they must he equally accurate.” The 2-ft. rule with 
which their young men were furnished and sent out 
was not sufficient. They discovered that foreign com- 
petitors had been learning the metric system of measure- 
ment, and he urged the students of those classes to do 
the same. Some of the work of the students was of the 
highest excellence, and they would certainly make a 
name in the world, and be an honour to their country. 
He was not ashamed to tell them that hé was accustomed 
when in difficulties over a mathematical problem to 
submit it to Charles Timms, an enginewright, who 
acquired his knowledge of Euclid whilst an engineman 
in a mine at Ashover. 


The Iron and Steel Trades.—Complaints are still 
heard in the heavy branches of trade of | the difficulty ex- 
perienced in obtaining supplies of iron. The consump- 
tion is so heavy that makers are quite unable to meet 
the demands upon them, and extreme prices are ruling. 
There has m an easing of the pressure upon some 


ed | crucible steel firms, and the more pessimistic amongst 


them are expressing the opinion that high-water mark in 
trade has been reached, and that a slowing-down pro- 
cess will soon be apparent. It is also a fact that 
there is less activity in the file trade, and at some 
places neither the hand-cutters nor the machines are 
fully employed. This is owing, it is believed in some 
quarters, to the quantity of files which are coming here 
from abroad, and which are offered at prices local makers 
cannot touch. They are surplus stocks, and are offered 
for what they will fetch. Makers of anvils, vices, and 
similar tools are clearing off orders more rapidly than 
new ones come to hand. Edge-tool makers continue 
very well empioyed, and there is prospect of good trade 
continuing. The demand for best-class cutlery and silver 
and plated ware is improving, and many firmsare already 
making extra time, in anticipation of next season’s trade. 


Coal and Coke.—-The change in the weather has already 
had its effect on the house coal trade and business is 





much more active. At a meeting of coal owners and 


ference shares of 1/. each, and 40,000 ordinary shares of | jo, 


merchants held on Tuesday in Sheffield it was decided 

to advance prices for all sorts of domestic fuel 1s. per ton 

from Monday next. The steam coal collieries are work. 

ing full time and little difficulty is experienced in dis. 

pans of the whole of the output. For coke there is a 
eavy demand and prices are still very high. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a small attendance on ’Change, but notwithstanding the 
Transvaal difficulty the market was steady and a fair 
amount of business was transac No. 3 g.m.b. Cleve- 
land pig iron sold at 68s. for prompt f.o.b. delivery, and 
some firms asked rather more. A few sales were recorded 
for delivery over the early part of next year at from 
67s., and one of the largest firms reported that they had 
sold heavily for delivery up to the end of March next, 
The lower qualities of Cleveland pig were plentiful and 
weak in price as compared with No. 3. For No. 4 
foundry 66s. to 66s. 3d. was quoted, and grey forge was 
said to be obtainable at as low as 643. Middlesbrough 
warrants opened at 68s., but eased by the close to 67s. 9d, 
cash buyers. The demand for east coast hematite pig iron 
was good, and a rose from 75s. to 75s. 6d. for 

ts) 


early delivery of Nos. 1, 2, and 3. There was nothing 
doing in Middlesbrough hematite warrants. Spanish ore 
ees, and 


was very a. ubio was 18s. ex-ship 
freights Bilbao-Middlesbrough were firm at 7s. 44d. to 
7s. 6d. ‘To-day the market showed practically no change, 
Middlesbrough warrants stiffened to 67s. 10d. cash buyers, 
There is a feeling of confidence in the market, and pros. 
pects for the future cannot be described as otherwise 
than satisfactory. Shipments of pig iron this month have 
n , being in excess of those for the corresponding 
periods of the past two years. Germany is taking large 
— of pig, and is likely to continue to do so, for 
merica can send none to that — seeing that their 
output is more than fully taken up at home, and, in fact, 
Scotch iron has recently been sent to the States. Inland 
deliveries of pig keep heavy. 
Manufactured Iron and Steel.—Manufactured iron and 
steel producers are very full of work, and, in fact, the 
latter have never been so busy in the history of the 
trade. It is with difficulty that requirements are met, 
and quotations are naturally very strong. Some firms 
are too fully occupied to accept any further orders for 
execution this year. Common iron bars are quoted 
7l. 153.; best bars, 8/. 53.; iron ship-plates, 7/. 53. to 
71. 7s. 6d.; iron ship-angles, 7/. to 7/. 23. 6d.; steel ship- 
lates, 7/7. 12s. 6d.; steel ship-angles, 7/. 5s.; steel 
iler-plates, 82. 15s. ; and heavy steel rails, 67. 15s.—all 
less the customary 25 per cent. discount, except rails 
which are net cash at works. The certificate of the 
accountant to the Board of Conciliation and Arbitration 
for the manufactured iron and steel trade of the north of 
England shows the average net selling price of manufac- 
tured iron for the two months ending August 31 last to have 
n 6/. 7s., as against 6/. Os. 64d. for the previous two 
months, and, therefore, in accordance with sliding scale 
arrangements there will be an advance of 3d. per ton on 
puddling and 24 per cent. on all other forge and mill 
wages to take effect from the 2nd proximo. 


Coal and Coke.—Bunker coal is in rather better demand 
and the price is about 103. 6d. f.o.b. Gas coal is firm 
with some inquiry for next year’s delivery. Manufactur- 
ing coal is s y. Household coal unaltered. Coke, 
after having been eased has improved in, and 21s. is 
said to have been paid for avenage blast-furnace qualities 
a here, but purchases might be made at rather 
ess. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has shown firmness, and 
the demand is expected to continue active; the best 
steam coal has made 13s. 9d. to 14s. per tcn, while secon- 
dary qualities have — 123. 9d. to 13s. per ton. 
Household coal has also m in good demand; No. 3 
Rhondda large has brought 13s. 3d. to 133. 9d. per ton. 
Patent fuel has maintained former rates. Foundry coke 
has been making 27s. to 28s. per ton, and furnace ditto 
24s, to 25s. per ton. As regards iron ore, the best rubio 
has brought 16s. to 16s. 6d. per ton. 


Lundy Island.—Admiral Close, who is on a visit to 
Lundy Island, is a strong advocate of a scheme for pro- 
viding a harbour of refuge there. He points out that the 
material for the construction of a breakwater may 
obtained on the spot, and that if convict labour is em- 
ployed, the cost need not be excessive. 


The Municipal Engineers.—The South Wales District 
of the Incorporated Association of Municipal ani County 
Engineers met at Merthyr on Saturday, being officially 
received and welcomed by Mr. J. Owen, high constable 
and chairman of the urban district council, and Mr. N. 
F. Hankey, chairman of the water works committee. 
Mr. W. Harper, C.E., presided. An interesting paper 
descriptive of the Merthyr water supply was read by Mr. 
aes Tarver. surveyor to the Merthyr Council. 

Welsh Railways. —Competition between the Barry, the 
Cardiff, and the Taff Vale Railways is considered to be 
practically at an end. An agreement upon the subject is 
expected to be placed before the boards of the three com- 
panies at an early date. 

Avonmouth.—Great delays which have arisen at Avon- 
mouth Dock are due to a scarcity of railway trucks. 
Notwithstanding that every effort has been made by the 
docks committee of the Bristol Town Council to obtain 








an adequate supply of trucks, the railway companies have 
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‘cund it impossible to cope with the requirements of 
traffic at the dock, and the consequence is that thousands 
of packages are awaiting the arrival of trucks in which 
they can be conveyed to Bristol and other inland places. 
An average of at least 300 trucks per day is now required 
at Avonmouth. 

The ‘‘Fantome.”—Keyham factory has received an 
order for the manufacture of the engines and boilers for 
the sloop Fantome, which is shortly to be laid down at 
Sheerness. This order has given considerable satisfaction 
at Keyham, as the establishment has now in hand the 
manufacture of the machinery for two other sloops—the 
Rosaria and the Vestal, also building at Sheerness. The 
Fantome will be of the Algerine type. 


More Welsh Coal.—A good vein of coal has been struck 
near Pontyeates, close to the Gwendraeth Valley Rail- 
way. A newline has heen laid down to connect the Con- 
coed Colliery with Llanelly Docks. 








LercusTeR.—A quarterly meeting of the Leicester 
Town Council was held on Tuesday evening. Mr. 
Alderman Lennard, in submitting a half-yearly Enancial 
statement in connection with the corporation gas under- 
taking, pointed out that up to the present time the 
capital expenditure had been 904,704/. The Council was 
now spending 40,0002. upon water gas plant. The total 
working expenses for the past half-year amounted to 
77,768/., while the total revenue for the same period was 
112,415/., and the net — available for the relief of the 
rates 77007. In the electric lighting department there 
was a net profit, after charging 1068/. on sinking fund, 
of 3377. The water committee reported that the net 
profits for the half-year, after paying interest on capital, 
was 77241. Of this sum 30187. had been paid to the sink- 
ing fund, and the balance of 47067. would, in accordance 
with a resolution of the Council, be carried to the credit 
of the special water fund created under the Derwent 


Valley Act. 





Tue Scotch Rattway Coat Bitu.—The cost of the 
coal consumed in the locomotive department of the Cale- 
donian Railway in the six months a 31 this 

ear was 122,787/.; of the Glasgow and South-Western 

ailway, 51,9162.; and of the North British Railway, 
98,850. ; making an aggregate of 273,5537. The corre- 
sponding outlay in the corresponding period of 1898 was : 
Caledonian Railway, 84,531/.; Glasgow and South - 
Western Railway, 37,907/.; and North British Rail- 
way, 74,3211.; making an aggregate of 196,759/. The 
heavy additional cost of coal in the first half of 
this year slightly reduced the ordinary stock divi- 
dends of the Caledonian and Glasgow and South- 
Western Railway Companies. The distances run by 
trains upon the p systems in the first half of this year 
were: Caledonian Railway, 8,472,459 miles; Glasgow 
and South-Western Railway, 3,752,360 miles ; and North 
British Railway, 8,846,630 miles; making an aggregate 
of 21,071,449 miles. The corresponding distances run in 
the corresponding period of 1898 were: Caledonian Rail- 
way, 8,357,386 miles ; Glasgow and South-Western Rail- 
way, 3,625,350 miles; and North British Railway, 8,659,794 
miles ; making an aggregate of 20,642,530 miles. 

Tron AND STEEL IN SwepEN.—At the last meeting of 
the Union of Swedish Ironmasters, it was pointed out that 
never since the formation of the union had the iror market 
showed such firmness and prices ruled so high as of late. 
Never before had such extensive demands been made upon 
the capacity of the iron industry. These came from the 
Siberian and Chinese railroads, naval and military orders, 
the building of merchant vessels, and the general activity 
of the various fields of industry. Within the industry 
which has to supply the raw materials, it was more espe- 
cially the rolling mills that could not keep pace with the 
demand, a time of 8 to 10 months was generally asked for 
by the works for the supply of = iron. As regards 
the Swedish iron industry, what little was unsold in the 
spring readily fetched higher prices a little later on, 
and as the rise in prices for Swedish iron did not assume 
the proportions it did elsewhere, there is reason to believe 
that a subsequent reaction will make itself less keenly 
felt, as there are many buyers for the coming year. 
Higher prices for charcoal, for ore, and for labour, tend, 
however, to make the present state of affairs less lucrative 
for the ironmasters than is generally supposed to be the 
case. The following quotations were fixed : 


F.0.B. F.O.B. 
Gothenburg. Stockholm. 
£ s. he 
Ordinary hammered iron 10 15 10 10 
»» rolled iron 10 5 10 0 
Rolled “ fine” iron 10 10 10 5 


per ton of 1016 kilogrammes, without discount. Com- 
pared with the quotations of April 29, the present prices 
are 1/. all round higher per ton, as far as Stockholm is 
concerned, and respectively 1/. 23. 6d., 1/., and 1/. 2s. 6d. 
for Gothenburg. The exports from Sweden during the 
first six months of the present year were as follow : 


MISCELLANEA. 


Many of the American bridge-builders, ae | 
Pencoyd Works, are amalgamating, the capital o 
new bridge company being put at 13,500,000/. 


In the States three companies, with a capital of two 
millions sterling each, are being formed to work the 
liquid air business ! 

It is en by the editor of ‘‘ Cold Storage ” (16, Lud- 
gate Hill, E.C.) to form a “ British Ice Association” of 
persons interested in refrigeration. 


Satisfactory progress is being made with the fund 
being raised to endow a ‘‘ Benjamin Martell ” scholarship 
at some of our technical colleges. No more fitting recog- 
nition of an eminently useful career is possible. 


Wages at Baltimore are higher than in any of the 
large shipbuilding centres except Philadelphia. They 
are about the same asthe Philadelphiarates. Machinists 
and patternmakers are paid from 2 50 dols. to 3.50 dols. 
a day, and riveters on piece earn from 8 dols. to 5 dols. a 
day. Carpenters are paid 2.75 dols. a day, and ordinary 
labourers 1.50 dols. 


At the annual meeting of Palmer’s Shipbuilding and 
Iron Company, Limited, Mr. C. B. McLaren, M.P., said 
that the increase of wages had been attended with greatly 
slackened work. The men wasted a great deal of time. 
The directors had been looking into the figures, and they 
found that in the shipyard their men were losing some- 
thing like 28 per cent. of the time they might work. He 
believed the men on the Tyne wasted as much as 40 per 
cent , and on the Clyde things were much the same as 
at Palmer’s. The number of men obtainable was also 
insufficient. Not even a strike was quite as bad as such 
waste of time, because in this case the employer was un- 
protected from penalties. 

Lieutenant-Colonel Addison, R.E., has reported to the 
Board of Trade the result of his inquiry into the accident 
that occurred to the Irish mail early on the morning of 
August 27 last at Holyhead. As the train was entering the 
station it ran into the buffer-stops with such force that 
the two leading vehicles, both Post Office vans, were tele- 
scoped. Colonel Addison states that he sees no reason to 
doubt that the accident was due to Gregory, the driver, 
having failed to take the necessary steps to get his train 
under control in time to bring it to a standstill at the 
proper place. All the evidence, in his view, went toshow 
that the brakes were in good order and were not applied 
soon enough. 


The Kronstadtski Vicstnik publishes some particulars of 
the Russian battleship Borodino, building at the docks of 
the New Admiralty, St. Petersburg. The length of the 
vessel is 397 ft. ; beam, 76 ft.; draught on an even keel, 
26 ft.; displacement, 13,600 tons. Her engines will de- 
velop 16,000 horss-power. Like the Tsarevitch, buildin, 
in France, she will have a special protection 1,% in. thic 
against torpedoes. -Her belt of armour will be 7 in. thick 
in the upper pet 9 in. in the middle, and 4in. in the 
lower part. According to the St. Petersburg Viedomosti, 
two new fast cruisers will be begun shortly at Nikolaieff. 
When finished they will form part of the Black Sea fleet. 
The Novoye Vremya states that the Russian cruiser Diana, 
6630 tons, of the same type as the Pallada, will be 
launched at Galerny Island, St. Petersburg, in October. 


A correspondent in the Timesnarrates the experience with 
Babcock and Wilcox boilers in the Wilson liner trading 
between Hull and Drontheim in Norway. The Tasso, of 
2700 tons displacement, was built in 1890, having the usual 
return-tube boilers, which were worked at 160 lb. to the 
square inch. These boilers, having, according to the 
report made to the owners, become ‘“‘ defective and 
troublesome,” were taken out and the Babcock boilers were 
put in to work at 210 1b., a liner being put in to reduce 
the diameter of the high-pressure cylinder. The results 
of the first six voyages with water-tube boilers have been 
supplied by the owners, ether with the details of cor- 
responding voyages when the vessel was fitted with the 
ordinary cylindrical return-tube boiler as follow : 
Cylindrical Water-Tube 


the 
the 


Boilers. Boilers. 
Total distance , ... 9472knots 9200 knots 
consumption of coal 1072 tons 981 tons 


” 


Average spee ... 11.45 knots 12.05 knots 
oe coal per voyage... 1784 tons 163} tons 
This shows in favour of the water-tube boilers a reduction 
of 90 tons in coal burnt and a gain of 0.6 knots in speed, 
a result calculated to be equal to 130 tons of coal saved, 
assuming tha speed to be the same with both boilers. 
Messrs. Wilson are said to be satisfied that repairs are 
less and the working satisfactory. Yorkshire coal was 

used and gave off little smoke. 


A highly satisfactory test of the new 6-in. quick-firing 
un, constructed for the American Navy by Messrs. 
ickers, Sons, and Maxim, has been made at the Indian 
Head Proving Ground. The first shots were fired with 
cordite, which in each instance gave velocities of 2700 
foot-seconds. After a sufficient number of rounds to 
demonstrate the fact that the velocities would exceed 
what was expected of the gun, Admiral O’Neill, chief of 
the United States Artillery Department, determined to 
obtain a comparative result by using Navy smokeless 


would give a chamber pressure not exceeding 17 tons per 
square inch, and the result obtained under these condi- 
tions was a velocity of 2913 foot-seconds ; such a muzzle 
energy with the pressure employed has never before been 
obtained. In England, with the use of cordite, this gun 

ve a velocity of 2873 ft.-sec. with a pressure of 17 tons. 
The projectiles fired weighed 1001b. A gas check was used 





Tons. 
Pig and ballast iro 46,900 
ngots ape ees 5,200 
Blooms, &c 9,800 
Bariron . i ae abe ts 85,600 
&c., every description showing an increase as compared 
with the same iod last year. The total production 
for the six months amounted to: 
R Tons. 
Pig iron 276,300 
BIO - sset es. 97,400 
Bessemer ingots ... 48,000 
Martin __,, 78,300 





and to a considerable extent accounts for the high energies 





powder. Accordingly, he had employed a charge that | 122, 


obtained, and prevents any abnormal wear due to the use 
of modern gun-cotton or nitro-glycerine explosives. The 
striking energy of the gun was no less than 5724 foot-tons, 
which would perforate a thickness of steel armour of 
17in. The energy obtained per ton of gun is 768.3 foot- 
tons, and as a rate of fire of ten rounds per minute for 
long series of rounds has been easily obtained, the gun is 
capable of doing work to no less extent than 57,240 foot- 
tons per minute. The gun and its naval mount has 
already been illustrated and described in ENGINEERING, 
vol. Ixv., pages 624 and 625, and vol. Ixvii., page 76. 


vy the largest landslip which has ever occurred on 
the Midland Railway has just taken place in the Leire 
cutting on the Leicester and Rugby branch line. The 
cutting is a long and deep one, the rail level being over 
70 ft. below the boundary fence, but the banks have given 
no trouble up to this time since the formation of the line 
fifty-nine years ago. The south bank, which is the 
heavier, gave signs of shifting, and it was very closely 
watched till it suddenly developed into an enormous slide 
over 330 ft. long, over 70 ft. deep, and very wide. ou- 
sands of tons of glacial clay, which at this point rests on 
the top of a bed of free sand, over 10 ft. deep, bulked in- 
wards, and, raising the rails, threatened to stop com- 
munication altogether. Several hundred men were calied 
into requisition, and by working night and day a single 
line has been kept open, the other line being closed for 
traffic. Up to Monday afternoon over 11,500 tons of blue 
lias clay had been removed, and more than three times 
that es still remained to be dealt with. The 
officials showed the utmost energy in securing the safety 
of the traffic, and at night the banks are illuminated by 
lights and big fires, while trains the spot at only four 
miles per hour. The slip has been caused by the pro- 
longed drought, which cracked the clay, and thus allowed 
the een heavy rainfall to penetrate the sandbed 
underneath. The bank presents a very remarkable sight, 
as it has been cleft sheer down from the highest point by 
the enormous pressure. It will take at least a fortnight, 
working night and day, to repair the damage; but there 
has been very little delay to traftic notwithstanding the 
extent of the mishap. 


Recently French battleships have undergone extensive 
alterations to lighten them by reducing the weight of 
the armour and of the artillery, and by abolishing part 
of the superstructure, removing in some cases, for in- 
stance, one of the two military masts. In reducing the 
weight of the artillery modern quick-firing guns have 
been substituted, and in altering the superstructure wcod 
has been as much as possible dispensed with. The trans- 
formation has included the substitution of water-tube 
boilers for the existing ones, and in some ships a change 
of the engines. The Redoubtable has now triple- 
expansion engines, her 27.44-centimetre guns have 
been replaced by others of 24 centimetres, and the 
13.86 centimetres by 10 centimetres. In the course 
of a few years she will be fitted with water.tube 
boilers. The Devastation has her new guns already, 
and will receive her new boilers in the course of a 
few months. The Courbet is about to change her guns 
at Brest. Her boilers are almost new, but in the 
course of a few years they will be replaced by water- 
tube boilers. The Formidable and the Amiral Baudin 
have already undergone a first change in their artillery 
by the substitution of four 16.47-centimetre guns placed 
in two casemates with 10 centimetre protection, for one 
37-centimetre gun amidships. The second change will 
consist of the 37-centimetre guns fore and aft being re- 
placed by 27.44 centimetre guns of 40-ealibre in turrets. 
On the Amiral Duperré the 34-centimetre gun amidships 
will be exchanged for 16.47-centimetre guns placed as in 
the Formidable and Baudin. The four more recent 
vessels, the Hoche, Neptune, Marceau, and Magenta, are 
undergoing, or will undergo, a reduction in their super- 
structure and a change in their boilers. The Hoche is 
receiving Belleville boilers and Niclausse boilers will be 
placed in the Marceau. In addition to the battleships, 
the coast defence ships, Requin, Indomptable, and 
Furieux, are to have their armour reduced and the 42- 
centimetre guns replaced by 27.44 centimetre. They are 
also to receive Niclausse boilers. 








Tue Scoron Rarwayrs.—The reports of the three 
principal Scotch railways just issued, bear out the re- 
marks we made last week in reference to the working of 
British railways, for the price of coal and labour has in- 
volved an increase in expenditure which swallowed up so 
much of the addition to receipts as to leave no beneficial 
influence on dividends. The following Table shows at a 
glance the receipts and expenditure, and the proportion 
of the one to the other of the three companies : 











Proportion Ex 

rete _| Expenses 
Receipts | Pypendl ot spend | pera 

ceipts. Mile. 

£ £ per cent, d. 

North British .| 2,018,726 991,456 50.30 26.37 

Caledonian .. .| 2,022,244 | 1,056,867 64.31 29.47 

South-Western 822,939 | 468,767 54.04 29.87 











The North British paid for coal 98,850/., an increase on 
the corresponding half-year of 24,529/.; the Caledonian 
787/., an increase of 38,2561. ; and the South-Western 
51,916/., an addition of 14,0097, The increase for the three 
companies is 76,7967. Wages still tend to increase, as do 
also capital charges. In the past half-year the North 
British expended 638,050/., the Caledonian 437,355/., and 


the South-Western 198,506/.—a total of 1,273,911/. In 
the current half-year the North British expects to spend 
449,023/., the Caledonian 786, 984/., and the South-Western 





271,8192, — a further total of 1,507,826, 
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DEFECTS IN MACHINERY. 

WE shall never, no doubt, succeed in carrying our 
designs of machinery to the pitch of perfection 
attained by the deacon in that of his famous ‘‘ one- 
horse shay,” which, it will be remembered, was so 
carefully proportioned that no part was weaker 
than its neighbour. As a consequence, no single 
individual piece could break first, and finally the 
whole suddenly collapsed one morning: ‘‘ All at 
once, and nothing first, Just like bubbles when 
they burst.” It is, nevertheless, of great interest 
to ascertain which of engine and machine details 
give most trouble from failure, and which therefore 
should have the most care and trouble expended 
on their design. The annual report which Mr. 
Longridge has recently presented to the Engine, 
Boiler, and Employers’ Liability Insurance Com- 
pany, Limited, affords most valuable information 
of this nature. For years past the different engine 
failures affecting the company have been inquired 
into, and their causes classified. Most of the 
failures arise, it would seem, from bad design or 
material, but 28 out of the 166 occurring during 
1898 were directly attributable to the carelessness 
of those in charge. 

The Table below, which we reproduce from Mr. 
Longridge’s report, shows clearly the steam engine 
parts most likely to give out: 




















Numbers. 
| | i | 
| renee r 
— < 308. 8 | Previous | Total. 
. Years. 

Valves and valve gear.. =... | 38 | 498 | 456 
Air pump buckets and valves Tia 188 209 
Sout -etelie.. 650 a6 fee, os) 0 408 | 427 
Cylinders, valve chests, and covers | 12 83 95 
Air-pump motions... oe aot. te 251 262 

Columns, entablatures, bedplates,| 
and pedestals .. = ae med es 174 184 
Parallel motions, links, and guides. . 8 122 130 
Main shafts my sa cat 117 125 
Connecting-rods. . <a capes & 34 42 
Piston-rod crossheads .. 7 51 58 
Pistons .. “ “ ioe 6 58 64 
Air pumps and condensers .. 6 42 48 
Flywheels. . se 5 45 50 
Governor gear .. 4 59 63 
Crankpins.. : = = 

oe 14 14 
Piston-rods es 1 47 48 
Gudgeonsin beams... 1 25 26 
Beams and side levers .. 1 21 22° 
Cranks... oa “ ws 0 83 33 
Total wrecks, cause unknown 0 6 6 
Second motion shafts .. = 0 8 8 
Main driving ropes and belts 0 3 38 
166 2368 | 2534 
| 








Tt will be seen that though valves and valve gears 
still retain their bad pre-eminence, the figures for 
the present year prove that in one or two direc- 
tions past experience is having its effect on 
constructors. Thus failures from spur gearing, 
which in former years have almost equalled 
those from the valves, are now substantially less 
frequent. This is largely due to the more general 
adoption of rope-driving, but the substitution of 
steel for cast-iron gear-wheels, and the more fre- 
quent use of machined teeth, is also having its effect. 
Air pumps and their accessories seem, on the con- 
trary, to be increasingly troublesome; and it seems 
most difficult to persuade makers that no packing 


7 | rings are required in such pumps. A simple grooved 


bucket is cheaper, and gives quite as good a vacuum, 
though it is difficult to convince many people that 
this is the case. In one instance we can call to mind 
a high vacuum was specified, and the makers were 
extremely anxious to use packing rings, but were 








not allowed to do so. On trying the engine a very 
bad vacuum was obtained, and the builders in 
triumph pointed to the absence of the rings, and 
finally received permission to add them. Whilst 
engaged on this work, however, a large crack was 
discovered in the body of the condenser casting, 
which fully accounted for the bad results obtained 
at the outset ; and, in fact, with a sister engine the 
vacuum was all that could be desired. Mr. Long- 
ridge remarks that if air pumps are designed so 
as to have loose pieces inside them, it is essential, 
if breakdowns are to be avoided, that the pumps 
should be opened and examined every half year ; 
but he further points out that it is far better to 
avoid this necessity by improving the construction. 
Packing rings are not needed ; bucket valves can 
be dispensed with ; and foot valves with their grids 
and guards can be secured in-place without using 
a single internal bolt or wedge. 

Cylinder failures would seem to be increasing. 
This, no doubt, arises from the great increase of 
initial pressures, which has marked the progress of 
steam engineering during the past bow years. 
Most of the failures have occurred in the large 
flat surfaces of slide-valve chests, or in the exhaust 
passages. In the latter case they usually arise 
from expansion strains. Cracks also often occur at 
the corners of the steam ports where the latter 
enter the cylinders, and are mainly due to a lack 
of stiffness in the metal, beyond the port, to which 
the cylinder cover is se § 

Mr. Longridge has, in this year’s report, given a 
selection of sample indicator cards taken from 
engines engaged in their ordinaryeveryday work. By 
means of these diagrams, in conjunction with the en- 
gine owner’s estimate of fuel consumption, some idea 
is obtainable as to the coal needed per horse-power 
by mill engines of average design. In other respects 
these cards are of little interest. In one case the 
engine is estimated to take about 2.2 lb. of coal per 
indicated horse-power, whilst in others from 1.8 Ib. 
to 1.95 Ib, is needed. The coal used was gene- 
rally of a very common quality, and thus the 
above figures, even if correct, give little idea 
as to the efficiencies of either engines or boilers. 
Records are, however, given of some more 
pretentious trials. In one of these an efficiency 
test was made of a compound condensing engine 
indicating 500 horse-power, built by Messrs. 
Cole, Marchant, and Morley, of Bradford. This 
engine had cylinders 1975 in. and 36,; in. in dia- 
meter by 4 ft. 6 in. stroke, and was supplied with 
steam at an initial pressure of 105 Ib. per square 
inch. In trials made on two different days, the 
steam consumption worked out in the one instance 
to 14.14 lb. per indicated horse-power per hour, in 
the other to 14.27 lb. Reckoned in B.T.U., the 
heat expenditure per indicated horse-power per 
minute was in the one case 260.4 units and in 
the other 262.3 units. These figures are very good 
for commercial mill engines, though of course they 


‘}do not constitute a record, which for compound 


condensing engines is, we believe, held by the 
Leavitt pumping engine at St. Louis, which only 
used 12.16 lb. of steam per indicated horse-power 
per hour. Here, however, the boiler pressure was 
somewhat higher, viz., 135 lb. per square inch. 
Another trial of some interest described in Mr. 
Longridge’s report is that of a Glasgow water-tube 
boiler, which was fired with Bennis’s mechanical 
coking stokers. Unfortunately, however, acommon 
uality of coal was a to the furnaces, and 
thus it is difficult to make a fully reliable comparison 
with results obtained elsewhere and with other 
forms of boiler. Further, the report states that 
the men in charge were inexperienced in the 
management of the stoker, and as a consequence 
part of the firebars were bare during most of the 
trial. The coal used contained 6 per cent. of ash and 
11 per cent. of water, the carbon being 72.9 per 
cent., and the water evaporated reduced to, from, 
and at 212 deg. Fahr. varied from 6.46 lb. to 
6.95 lb. per pound of fuel supplied. With so many 
conditions to be discounted it is almost impossible 
to obtain even an approximate idea of the boiler’s 
evaporative efficiency as compared with the older 
types. That water-tube boilers may show an ex- 
tremely high efficiency was proved by Professor 
Kennedy’s tests on the Thornycroft' boiler some 
years back; but reliable tests on land boilers of the 
water-tube type are badly needed, and it is to be 
regretted that Mr. Longridge has been unable 
to make a really satisfactory test of the boiier put 
at his disposal. Some people, we know, prefer 
what they call a practical test, i.c., one made under 
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everyday conditions of working: the chance being 
taken as to whether these conditions on the par- 
ticular day of the trial are favourable or the 
reverse. Such tests have perhaps a value of a 
kind, but they are steababely useless for all pur- 
poses of comparison. 

Mr. Longridge’s report this year contains for the 
first time references to electrical machinery insured 
and inspected by his company. The workmen in 
charge of such machinery are, it would appear, not 
so well up to their work as those in charge of steam 
plant. This was perhaps to be expected, but may be 
trusted to right itself as time goes on. Most interest- 
ing extracts are given from the reports of the com- 
pany’s inspectors called in to report on defects, many 
of which must have been extremely troublesome to 
locate. 

Incompetent brokers, it would seem from the 
report, are still engaged in the sale of second-hand 
boilers, which they guarantee on their own respon- 
sibility as suitable for any pressure the purchaser 
may desire ; whilst certain owners still object to lay 
off their boilers once a year for an adequate inspec- 
tion. The company’s inspectors also make several 
ordinary inspections per year in addition ; in one 
of which a vertical boiler was discovered with the 
safety valve tied down with a piece of rope, under 
the excuse that the spring was weak. The manager 
responsible, when remonstrated with, declared 
insurance companies to be all humbug ! 








THE FRENCH WORKMEN’S COMPEN- 
SATION ACT. 

A NEw law, the equivalent of our Workmen’s 
Compensation Act, was voted in France on April 9, 
1898 : it was to be applicable three months after 
the date on which the ‘‘ Public Administration ” 
decrees were promulgated, regulating its applica- 
tion. These decrees were published at the end of 
February, 1899, and the new law was, therefore, 
applicable on June 1, 1899, but a special law ulti- 
mately fixed the date on July 1, 1899. 

According to clause 1382 of the French law, 
which previously was operative in the country, 
every person who caused another person damage, 
was compelled to make the damage good. The 
new French law, however, annuls clause 1382 of 
the former law, as far as regards a certain class of 
workmen. The first clause of the new law runs 
as follows: ‘‘The men and employés (clerks, over- 
seers, timekeepers) who are employed in house- 
building, in works, factories, yards; those who 
work under transport companies for the carriage of 
goods overland and by water ; with contractors for 
loading and unloading ; the workmen in public 
warehouses, mines, quarries, gunpowder factories ; 
those who are employed in shops in which there is 
an engine worked by power other than hand or 
animal power—all such men to whom an accident 
happens, caused by the work with which they are 
entrusted, or caused during the time they are at 
work, are entitled—either themselves or their 
families—to an indemnity, provided the interrup- 
tion from work lasts more than four days, the 
owner of the plant, or the contractor, being liable 
for the said indemnity.” The amounts of com- 

ensation to be paid in cases of accidents are fixed 

by the law; the men, or the members of their 
family, are absolutely certain to receive them, 
nothing being left to uncertainty or arbitration. 
The sums are calculated as follow : 

For total and permanent unfitness for work : a 
pension equal to the two-thirds of the annual wages. 

For partial, but permanent, unfitness for work : 
compensation equal to half the decrease in wages 
caused by the accident, to a man who, after the 
accident, takes up an easier job. 

For temporary unfitness for work: a daily pay 
equal to half the wages earned when the accident 
occurred, payable from the fifth day after the 
accident only. 

When the accident is follcwed by death a pen- 
sion is obtained. 

(a) Equal to 20 per cent. of the ‘ victim’s” 
wages, to his wife (or to her husband) non-divorced, 
or non-legally separated, provided marriage took 
place previously to the accident. In case of re- 


marriage, the pension to the wife (or to the hus- 
band) ceases, but in this case a lump sum of three 
times the pension is paid to the nominee. 

(b) To the children, legitimate or not, but in the 
latter case the illegitimate children to be acknow- 
ledged by the parents previous to the accident ; 
the children to be under 16 years of age : 





To those who To those who 
have lost Father have lost Father 


or Mother and Mother, one 
through Acci- through Acci- 
dent. dent. 
Per Cent. Per Cent. 

For one child... ra 15 20 
», two children 25 40 
SS .— 35 60 
four 40 60 


(c) When there are no wife (or husband) nor 
children, as in (a) and (b), each one of the older 
and younger relations to receive a life pension ; 
such relations must have been in charge of the 
‘* victim” ; the pension to be 10 per cent. of the 
annual wages of the ‘‘ victim” ; the total amount 
of pensions paid, under (c), not to exceed 30 per 
cent. of the victim’s wages. All pensions are paid 
every three months ; they cannot be transferred 
or seized for debt. Foreign workmen who fall 
victims to accidents, and who would cease to reside 
on French territory, would receive on leaving 
France, a capital equal to three times the pension 
that was allotted them. Relations of foreign work- 
men would receive no compensation if, when the 
accident happened, they were not residing on 
French territory. A special clause is provided for 
the men whose wages exceed 2400 francs (say, 961.) 
annually, say 8 francs per day; such men have 
only right to one-fourth of the compensation on 
the surplus above 8 francs ; thus a workman who 
is injured temporarily receives half his wages as 
compensation ; but if he earns more than 8 francs, 
he receives one-fourth of the half of the surplus. 
Thus, » man who earns 12 francs a day, receives 
4 francs (half of 8 francs) plus one-eighth of 
4 francs = 50 centimes = 4.50 francs. Temporary 
compensation is only paid for such days during 
which the men have not been able to work by reason 
of the accident, week days alone being counted, 
unless the men usually worked on Sundays. The law 
does not state at what periods temporary compensa- 
tions are payable, no doubt monthly or fortnightly, 
on the usual pay days of the men at work. The com- 
pensation for youths under 16, and for apprentices, 
is based on the lowest wages of able men em- 
ployed in the same shop, yard, or work, but must 
not exceed the sum of wages paid usually to such 
youth or apprentice. Thus, a youth who earns 
2 francs a day, will have his compensation based 
on the amount of wages of the workman the lowest 
paid in the same shop or trade, say, for instance, 
4 or 5 francs a day, but the compensation paid 
the youth must not exceed 2 francs per day. 

All accidents have to be duly and immediately 
reported to the Justice of Peace, but practically 
there are no legal proceedings to go through. 
Though the masters are absolutely compelled to 
indemnify their men, as per the clauses of the law, 
they are left entirely free as to the means to be 
taken by them for paying regularly and con- 
tinuously the compensations for which they may 
become liable. Any workman who has inten- 
tionally caused an accident to himself has no right 
to any indemnity whatever. Compensations may 
be reduced, when it is proved the accident is due 
to a fault which cannot be excused on the part of 
the workman ; but when it is proved an accident 
is due to a fault that cannot be excused on the 
part of the master, or of those he has appointed 
to superintend the work, the compensation may 
be increased, but in no case are the compensations 
or pensions to exceed the annual wages. These 
are ‘‘niceties” which may give a large amount of 
trouble. As will have been seen above, the new 
law starts by enumerating the class of workmen 
whom it covers ; such men (or their families) are to 
receive the compensations stipulated for accidents 
caused by their work or during the time they are 
at work. Under this law, however, no compensa- 
tion can be claimed bythe men for accidents which 
happen to them outside working hours, nor during 
working time by reason of circumstances which are 
foreign to the current work of the men, such as 
wrestling, playing practical jokes, &c., in the in- 
terval between two heats for instance. 

The first clause stipulates also that any man who 
usually works alone, cannot benefit by the law, 
should an accident =e to him while he may be 
occupied at a certain labour he was ordered to do 
and during which he asked momentary help from 
several of his comrades. The law, therefore, 
only applies to workmen of the classes set forth, 
and to men who work in works or in yards with or 
near machines or engines operated by power, or to 





those who have to lift, carry, transport, &c., 





cumbersome or heavy goods or packages. An 
isolated man, who works with hand tools only, or a 
peasant who does not work near or use a machine, 
or again, any gang of workmen whose work is not 
facilitated by mechanical appliances operated by 
power, cannot benefit by it. On the face of it, this 
seems anomalous and likely to give rise to no end 
of discontent. 

Besides life pensions or temporary compensation 
only, as the case may be, payable to the men or 
to their family, masters have to bear medical 
and pharmaceutical expenses and funeral costs, 
the latter being limited to 100 francs (say, 4I.), 
For the former expenses, clause 4 states: ‘As 
regards medical and pharmaceutical expenses, 
if the ‘victim’ chooses his doctor, the master is 
only liable for the amount fixed by the Justice of 
Peace, as per the tariffs adopted in each depart- 
ment for gratuitous medical assistance.” Clause 5 
regulates as follows the payment of temporary in- 
demnities : ‘‘ Masters may be absolved from paying 
to the ‘ victim’ during the first 30, 60, or 90 days 
from the date of the accident, the medical expenses 
and temporary compensations—or part thereof—if 
they can prove: (1) that they have encouraged 
their men to be members of ‘ mutual help societies’ 
and paid at least one-third of the regular fee ; (2) 
that the said societies pay the members in cases of 
accidents a daily sum during 30, 60, or 90 days, 
and also the medical and pharmaceutical expenses, 
Should the daily pay provided by the societies for 
their members be below the half of the daily wages 
of the ‘victim,’ the master is to make up the dif- 
ference.” In such a case the men would be com- 
pelled to apply for medical relief to the doctor ap- 
pointed by their ‘‘ mutual help society,” and this 
might prove a boon to the masters. According to 
clause 6, mine and quarry owners can have re- 
course to a similar privilege. Besides the advan- 
tages set forth in this new law, the “victim,” 
or his family, have a right to claim from the per- 
sons who have caused the accident—others than 
the master, his managers, and workmen—the 
making good of all damage according to the regu- 
lations of common law and the compensation that 
would have to be paid by such foreign or third parties 
would be deducted from the obligations the master 
would have become liable to. The master can also 
himself prosecute such responsible third parties at 
his risk and costs, instead of the ‘‘ victim” and his 
family, should they not do so. 

The wages that serve as a basis for fixing the 
pension of men who become totally and perma- 
nently unfit for work are the effective wages 
he received during the twelve months previous 
to the accident, in kind or money. For those 
who were at work less than twelve months 
before the accident the basis is formed by adding 
to the wages received by them during the time 
they were at work, that paid to men of the same 
class during the necessary time to complete a 
period of twelve months. Life pensions are finally 
confirmed only after a period of three years from 
the date of the accident; the pension may there- 
fore be reduced if, after three years, the ‘‘ victim ” 
should have become able to earn a certain amount 
of wages. Should the parties not arrive at a deci- 
sion the difficulties are settled by the court. On 
the date on which a life pension is finally confirmed 
the ‘“‘victim” may claim that one-quarter—as 4 
maximum—of the necessary sum for capitalising 
the pension be paid him in a lump sum ; the tariffs 
followed are those established for the victims of 
accidents by the caisse de retraites pour la vieillesse. 
The ‘‘ victim” may also demand that the capital— 
or the capital less one-quarter—may be allocated 
to form a life pension revertible as — one-half 
as a maximum, to his wife (or her husband) ; in 
this case the life pension is reduced proportionately, 
so that the master may have to pay a larger amount 
than for a simple life pension. When the amount 
of compensation is determined the two parties are 
at liberty to negotiate the commutation by a lump 
sum of all pensions below 100 francs. Both parties 
can also agree to replace the pension by any other 
means of compensation ; thus a ‘‘ victim may be 
made a timekeeper, night-watchman, &c.; orphans 
may be taken care of in a school as boarders, &c. x 
All accidents have to be reported to the ‘‘maire 
within forty-eight hours by the master or his 
managers. When required, medical inquests are 
held ; when a doctor’s certificate does not appear 
sufficiently complete to the Justice of Peace he may 
appoint another doctor to study the case ; he may 





also appoint an expert to assist him in the inquest. 
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The Justice of Peace of the ‘‘ canton ” settles finally 
all disputes between masters and ‘‘ victims” con- 
cerning funeral costs, medical expenses, and tempo- 
rary compensations. The other indemnities are set- 
tled, when necessary, by the president of the dis- 
trict court. Medical and pharmaceutical expenses, 
funeral costs, and temporary indemnities are 
guaranteed by a clause (clause 2101) of the civil 
code. The indemnities for permanent unfitness for 
work, whether partial or total, allotted to the 
‘‘ victims” or their families, which for any reason 
would not be paid, are guaranteed by the National 
Pensions Fund, out of a special fund formed by a 
surplus of taxation added to the taxes paid by the 
class of masters mentioned in the first clause, and 
by an increase in the royalty paid by mineowners ; 
thus works owners, ironmasters, &c., will have to 
pay during the current year 4 centimes more per 
franc and the mineowners 5 centimes more per 
hectare. These rates, for the current year, may 
be increased or decreased in future, according as 
it may become necessary. The National Pensions 
Fund will have a claim on the masters, for whose 
account it may have paid compensations ; in case 
of insurance by the masters, it will have a claim 
on the insurance companies. The insurance com- 
panies will be under the supervision of the State, 
and will have to constitute reserves and deposits 
under conditions fixed in a reglement d’adminis- 
tration publique. The immediate payment of the 
capital representing pensions cannot be demanded 
of the debtors (masters) ; when, however, a master 
leaves his works voluntarily, or through death, 
liquidation, and bankruptcy, or when a contractor 
has completed his contract, the capital represent- 
ing pensions is to be paid in immediately at the 
National Pensions Fund. In this case, however, 
masters may be exonerated from the paying in of 
this capital, if they furnish guarantees to be deter- 
mined by a reglement d’administration publique. 

Naturally this law is disliked by manufacturers, 
who regard it simply as a bribe offered to the 
socialists to gain their votes. It is worth while, 
however, to point out that a very similar law was 
recently passed in this country by the strongest 
Conservative Government which has existed for 
very many years, and which is not likely to gain 
socialist votes, although its head has declared, 
‘* We are all socialists now.” The fact is that 
France, in spite of manhood suffrage, revolutions, 
coups d’état, and the Paris mob, is a far more con- 
servative country than this, and is less prepared 
for change. We doubt if, even now the present 
Legislature could pass a Poor Law, similar to our 
own, which would enable a healthy man to walk 
up to the poor-house and demand shelter as a 
right, on the sole ground that he was indigent. 
The French law, like our own, only applies to 
certain classes of men, which should be a subject 
of congratulation to those manufacturers who are 
outside its scope, though, doubtless, it will be ex- 
tended, as it certainly will here, as more experience 
is gathered of its working. 

The French manufacturer is worse off than is his 
English equivalent, because with him relief to the 
workman commences four days after the accident, 
while here there is a fortnight’s grace. It remains 
to be seen how the courts will interpret the clauses 
exonerating the employers from liabllity when 
accident occurs from the wilful negligence of the 
workman, or does not arise out of, and in the 
course of, his employment. It cannot be said that 
the English courts have leaned to the side of 
capital ; rather the contrary. Possibly the French 
courts, with their very different traditions, may 
take another view. If they do, it will materially 
alter matters, for a large proportion of accidents 
arise out of the unfortunate imprudence of the 
sufferers. It is anticipated that the immediate 
effect of the law will be to lead to the discharge of 
elderly and feeble men, and that they will be re- 
placed by the young and robust. We doubt, 
however, whether the suggestion, which has been 
made in France, that men with large families will 
be avoided, will be realised, or that bachelors 
will remain bachelors in order that they may 
secure work. Most firms will cover their liability 
by insurance, and the insurance companies will 
not ask what proportion of the men are married. 
What a manufacturer wants is.good workmen, and 
he is willing to run a risk of 2 to 4 per cent. on his 
wages bill to get them. Possibly, however, we are 
looking at this matter too much from an English 
point of view. The population in France is already 
a dwindling one, and there is so much disinclina- 








tion to accept the responsibilities of bringing up 
families that it is most important not to increase 
this feeling in the slightest degree. 

In England there was no attempt made to re- 
duce wages when the Act came into operation. 
All employers knew such a thing to be impossible, 
but in France it is certain to be tried, especially by 
small industrials, and the result will be strikes and 
the formation of political trade unions. The larger 
firms have generally made provisions for their men, 
their widows and orphans, and hence they will 
suffer less. What they formerly did willingly will 
now become a legal obligation, and they will pro- 
bably discharge all men who are not considered 
able to take care of themselves. The whole thing 
is a vast experiment, and it will be interesting to 
see how it develops in the two countries, whether 
the lines on which it runs will come closer together 
or diverge in different directions. Here socialism 
has distinctly waned during the last two or three 
years, due, no doubt, to the good trade we have 
enjoyed. France, too, has enjoyed much industrial 
prosperity, but this is counterbalanced by the fact 
that the working man, it is believed, pays one-fourth 
of his wages in indirect rates and taxes. Such a con- 
dition of affairs here would almost raise a revolution. 





THE FOREIGN TRADE OF JAPAN 
IN 1898. 


THE information contained in the report on the 
foreign trade of Japan in 1898, recently issued by 
the Foreign Office, has a special interest, because 
with that year came to an end the old order of low 
Customs tariffs, established by the convention of 
June 25, 1866, when the country was first opened 
to free intercourse with the outside world, giving 
place at the beginning of 1899 to the new system 
of higher duties. The duties, the enforcement of 
which dates from January 1, 1899, are regulated 
by the Japanese Statutory Tariff published on 
March 26, 1897, and under the most favoured 
nation clause of the treaties, by the conventional 
tariffs agreed upon with Great Britain, ratified 
November 21, 1895, and with Germany and France, 
and also by the arrangement with Austria-Hungary. 
There can be no doubt that the anticipation before 
long of the altered Customs rates had a most 
marked effect upon the course of trade, more 
particularly during the first half of the year ; for 
although the exact date on which the change would 
take place was not known until September 10, of 
last year, merchants were in momentary expect- 
ation of its announcement, and when the day was 
eventually settled, great efforts were made in order 
to pass certain classes of goods through the Customs 
in as large quantities as possible, under the old 
tariff. The figures for the year are therefore some- 
what abnormal. 

The total foreign trade for the year 1898 amounted 
to the sum of 45,249,039/., consisting of imports 


to the value of 28,328,345/., and exports valued at} Rail 


16,920,6941. After making certain deductions on 
account of re-exports and re-imports, we find that 
the total foreign trade of Japan for 1898 exhibits 
an increase of 5,707,5501. over that of 1897, of 
which 5,476,060. was in imports and 231,490]. in 
exports. 
more than 11,500, It ought to be remembered, 
however, that the import figures given in the report 
represent only the original cost of the goods at the 
place of production or shipment, and in order to 
estimate the amount actually paid by Japan for her 
purchases, an addition of 15 per cent., should be 
made to cover freight, insurance, and other charges, 
Adding this percentage it is found that the balance 
of trade against Japan for 1898 amounted to 
15,920,7521., or more than double the excess of 
1897. Japan, like Britain, however, has now a 
considerable amount of ‘‘ invisible exports ” derived 
chiefly from her shipping industry. It is impos- 
sible to estimate properly the amount derived from 
freights and the carrying of passengers, but it must 
be considerable. 

The Table in the next column shows the distribu- 
tion of the trade among the countries which have 
the chief commercial dealings with Japan. 

Comparing these figures with those of the pre- 
vious year, we find ‘that there-was a decline of 6 
per cent. in imports from and 7 per cent. exports 
to Great Britain. Of the total import trade, the 
British share amounted to 23 per cent., as com- 
pared with 29 per cent. in 1897 ; 36 per cent. in 
1896; and 34 per cent. im 1895, so that other 


The — exceeded the exports by | Ti 





countries than Britain are now claiming their 
share of the growing trade of Japan. 




















Value. 
Imports. Exports. Total, 
£ £ £ 

British Empire— 
Great Britain 6,401,399 794,580 7,195,979 
Hong Kon 1,623,581 8,212,959 4,836,540 
British India 4,161,349 626,224 4,787,573 
Australia .. 143,267 203,734 347,001 
Canada 16,025 241,490 257,515 
Total .. 12,345,621 5,078,987 17,424,608 
United States 4,083,445 4,829,680 8,913,125 
France 3 712,539 2,092,341 2,804,880 
Germany 2,614,453 252,077 2,866,530 
China .. 8,115,977 2,980,136 6,096,113 








The following Table shows the value of the most 
important items in the imports : 


Articles, — 
Cotton, raw wa sa 7 .. 4,635,651 
ae on the seeds ... x ee 34,087 

pe manufactures ... ; ae 060, 

Wool, raw oa rie 167,705 
Woollen manufactures 1,146,444 
Metals... a ae ous , 150,289 
Machinery and instruments ... 2,562,374 
yes we aa cag des 516 
Drugs and chemicals ... 471,683 
Sugar... Se aes ei ... 2,898,047 
Miscellaneous ... we Uy ... 11,821,284 
Grand total... r-) ... 28,328,345 
a ie ee ... 22,843,451 


(In this Table the rate of exchange is taken 
at 2s. 04d. to the yen.) 

We are concerned chiefly with the items con- 
nected directly with engineering, and to these 
we will for the most part confine our attention. 
During the year 1897 large orders for iron and 
steel were placed abroad, many of which were not 
fulfilled till last year. From about February, 
1898, stocks began to accumulate, and few new 
orders were given after the middle of the year. 
Had it not been for the raising of the tariff, and 
the increase in the prices of iron, steel, and ma- 
chinery which rose about 20 per cent., importers 
would have had to face heavy losses. The high 
market prices abroad and the enhanced duties 
enabled merchants possessing large stocks to get 
rid of them without loss, in spite of the interest 
and storage charges they have had to pay. 

The following Table shows the amounts and 
values of metals, machinery, &c., imported into 
Japan in the years 1898 and 1897 : 

















—- 1898. 1897. 
| Metals (Iron) : tons £ tons £ 
ae i Fn 2,898 141,022 | 43,295 97,293 
Bar .. i te 71,807 414,642 | 54,809 317,305 
Galvanised sheet .. 3,641 47,414 | 4,150 56,374 
Nails.. os - 14,263 117,430 | 18,035 151,981 
Plate andsheet .. 22,996 143,614 | 19,395 122,524 
8.. ee $e ..| 71,520 268,655 | 86,401 346,355 
Tubes and pipes .. ‘ve Hf 136,070 ee 93,185 
Wire and telegraph wire | 6,079 53,978 | 7,673 €9,851 
Miscellaneous manufac- 
tures He MA be i 467,331 144,172 
Railway material.. _ .. a 63,870 ee 208,457 
Lead .. a a 4,415 57,625 | 4,229 54,004 
Steel... 5,793 98,444 3,818 49,654 
“Yt ie 357 23,200 261 15,123 
Tinplates .. a 42,000 os 58,328 
Zine .. 8,838 75,004 | 4,952 96,627 
Total.. ad a 2,150,289 1,881,233 
Machinery and Instru- 
ments: 
Locomotives and railwa 
carriages .. ae ri 554,778 535,558 
Machiner: 869,818 1,280,316 
Steam boilers % = 71,170 in 136,486 
number number 
Steamers ? 10 764,420 20 857,566 
Watches . .|581,372 $02,188 |805,894 195,106 
Total.. 2,562,374 8,008,032 

















Evidence of the stagnation of industrial enter- 
prise in Japan during 1898 is to be found more 
particularly in the statistics relating to machinery 
and railway material. 

Value. 
1897. 1898, 


Fag yen. 
Machinery of all kinds... 13,808,118 9,454,683 
Locomotives and rail- senmes tein 
way carriages ... ‘ ’ y . 
Rails. aay as 3,325,004 2,631,721 


The backward tendency will be more apparent in 
1899, because most of the imports last year were 
made against 1897 contracts, while the contracts 
entered into in 1898 were on a much smaller scale, 
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The relative imports of rails and locomotives 
from the principal supplying centres were as 
follow : 








Rails. 
Value. 

Oy Stee ee ae ae 

| 1895. | 1896. | 1897. 1898. 

yen | yen yen yen 
Great Britain’ 866,443 2,028,542 | 1,626,726 801,802 
Belgium | 39,488 | 87,262 292,209 75,487 
Germany ..| 19,649 | 100,303 170,303 134,988 
United States Ey 374,910 1,234,975 | 1,609,731 

Locomotives. 

Great Britain| 761,869 1,053,722 | 2,791,692 8,132,614 
United States 284,329 416,106 | 2,414,095 | 2,019,214 





The American locomotive has lost popularity in 
Japan. The increase in imports of British locomo- 
tives is partly owing to the arrival of engines 
ordered some years ago. The United States figures 
represent the volume of their recent business, as 
their deliveries were made within a few months of 
the receipt of orders. 

There has been a large increase in the amount of 
sugar imported into Japan, as with the rise in the 
standards of comfort and luxury among the labour- 
ing population the demand for sugar has grown 
enormously. Imports of coal decreased during the 
year, and they are likely to become smaller and 
smaller in the future. With an increase of 6,847,238 
gallons in quantity, kerosene oil showed a decrease 
of 27,6051. in value. This is due to the supply from 
the United States of America, from which country 
most of the oil came, as usual, being obtained at 
lowest prices. The importation from Russian Asia 
slightly declined, while Dutch India furnished 
3,735,720 gallons. 

The report states: ‘‘In some of the principal 
articles the competition of the United States with 
British manufacturers still continues and is very 
keen; in others it has slackened, as American 
makers have as much work as they can undertake. 
The total imports from Great Britain and the United 
States in 1890, 1895, 1897, and 1898 were as follow: 





Value. 
Country. | 


1895. | 1807, | 1898. 


1890. 





yen yen 
65,406,266 | 62,707,567 
27,030,547 | 40,001,092 





yen yen 
Great Britain) 26,619,102 | 45,172,110 


United States) 6,874,631 9,276,360 
' 





‘*The increase in 1898 in imports from the 
United States is largely due to a few items : Cotton, 
7,500,000 yen ; flour, 1,000,000 yen ; and tobacco 
and cigarettes several million yen. Placing on one 
side special items of this nature in which Great 
Britain cannot compete, the trade of the two coun- 
tries with Japan in manufactured materials has re- 
tained very much the same proportions as in 1897. 
Large quantities of telephone cable for overhead 
and underground use came from America, but for 
the reason that the type of cable ordered was so 
cheap and of such inferior quality that British 
makers of repute had no desire to undertake con- 
tracts for it. American machine tools were in great 
demand, because British manufacturers were too 
fully occupied with contracts for other parts of the 
world.” 

We need not enter into details of the exports 
from Japan, as these, for the most part, consist of 
agricultural products, matches and cotton yarn 
being almost the only manufactures which compete 
with foreign productions. The export of matches 
grows steadily. The figures for the past four 


years are: 
Year. Q ae. 
ross, 
1895 16,914,027 
1896 17,979,849 
1897 19,543,646 
1898 22,078,306 


Regarding this Table, the revort says: ‘‘Of the 
quantity for last year the value was 73,4511. more 
than for 1897. Most of the matches are exported 
from Kobe, as most of the factories are situated 
either there or in Osaka. In spite of the apparent 


prosperity of the trade, manufacturers complained 
that, reckoning up working expenses and interest 
said by them, they are actually incurring losses. 

hey asserted that the higher duty on chemicals 
would seriously interfere with the industry in which 
they were engaged, and agitated with the object of 
procuring the abolition of all import duty on the 


materials they require. The abolition of the duty 
on the chemicals used in the manufacture of 
matches was announced in the ‘ Official Gazette’ 
of February 14, 1899, the date from which the 
change was to take place to be notified later.” 

We have from time to time given particulars of 
the development of the cotton-spinning industry in 
Japan, and have to a large extent anticivated the 
information contained in the report with which we 
are dealing. It is therefore unnecessary to enter 
into details regarding it in the meantime. Suffice 
it to say that cotton yarn “‘has for the past two 
years occupied the second place amongst the ex- 
ports from Japan. In 1898 the quantity ex- 

rted was 35,731,717 lb. greater than in 1897, 
66,597,520 lb. went to China, which also on the 
previous occasion took more than two-thirds of the 
total ; 20,378,018 lb. found their way to Hong 
Kong, and 4,753,812 lb. to Korea. Increased 
demand for the Japanese yarn in the interior of 
China, and the smaller quantity of Indian yarn 
coming to the Far East account for the develop- 
ment of this branch of the export trade. It would, 
however, be erroneous to imagine from this state of 
affairs that the cotton-spinning industry in Japan 
is in a flourishing condition. Yarns were sent 
abroad at a loss, owing to the cost of production 
being greater than the selling price, and the volume 
of export grew at the expense of the producer. 
For those engaged in the cotton-spinning industry, 
1898 was a most unsatisfactory year. Capital was 
attracted to the industry during the years which 
immediately followed the successful termination of 
the war with China, and the high dividends paid 
brought about the multiplication of cotton mills 
beyond measure. Up to the end of the first half of 
1897 things went well, but subsequently bad times 
began for the industry. The depression which 
was universal at the end of that year continued, 
and was intensified during 1898. The average 
dividend paid by cotton spinning companies for the 
first half of the year was about 37 per cent. less 
than for any similar period, and during the second 
half of the year about 40 per cent. of them appear 
to have incurred losses. The shares of a few only 
of the mills stood above par. Lack of cheap work- 
ing capital, higher cost of production, and competi- 
tion from spinning mills in Shanghai combined to 
render their position difficult.” The price of coal 
fell 8$ per cent., but wages rose 13 per cent. Dur- 
ing the year several companies were wound up, 
others suspended work. 

As we have more than once pointed out, economic 
conditions are rapidly changing in Japan. The 
cost of living and wages have risen rapidly in recent 
years. In China the services of a carpenter, for 
instance, can be engaged for 40 cents a day, whereas 
in Japan the wages obtained for similar work are 
one yen. All the ordinary articles of food have 
risen considerably in price, and with the new duties 
and increased taxes it is certain that living, at least 
for the foreigner, will cost more in future than it 
has done in the past. 

According to the report from which we have 
been quoting, the year 1898 ‘‘was marked by 
general financial depression. Scarcity of money 
was the complaint heard on all sides. The 
Government were at their wits’ end to discover 
sources of revenue that would be acceptable to 
the Diet. The people had no available money, 
and enterprises started with sanguine expectation 
after the war languished or were abandoned. In 
Osaka, two-thirds of the factories presented a 
deserted appearance. Moderately cheap working 
capital was a desideratum which it proved impos- 
sible to obtain. Manufacturers were paying as 
much as 10 per cent. interest on their capital. 
To relieve this financial pressure the three schemes 
most mooted were the introduction of foreign 
capital, the nationalisation of railways which would 
set free capital for investment in other under- 
takings, and a bank for the promotion of indus- 
tries. The desire for the introduction of foreign 
capital is not likely to be realised without a 
Government guarantee or unless foreigners are 
able to obtain tangible security and take an active 
part in the conduct—or understand clearly the 
working—of concerns in which their money is 
invested. The question of the State ownership of 
railways has been entrusted to a committee com- 
posed of members of the Diet for investigation. 
To the lack of an institution to asssist manu- 
facturers financially was attributed part of the 
monetary troubles of the year, and it was proposed 





to establish a manufacturers bank with a capital 





of 10,000,000 yen payable in public loan bonds 
with a charter for 50 years. The bank was to 
grant facilities for the circulation of capital in the 
manufacturing industry, and otherwise assist in 
the development of the country’s resources. Owing, 
however, to a disagreement between the House of 
Peers and the House of Representatives, the Bill 
for its establishment has been shelved in the 
meantime.” 





THE INSTITUTION OF ELECTRICAL 
ENGINEERS IN SWITZERLAND. 
(Concluded from page 367.) 

THE Nationa Museum at Zuricu. 

Tue director and organiser of the Swiss Landes 
Museum, the British Consul-General Angst, had 
kindly offered to conduct members over this new 
museum, which lies in a little park acjoining the 
railway station. The two members who presented 
themselves at the appointed hour, 10 o’clock a.m., 
on Tuesday, felt rather embarrassed, but the kind- 
ness of Mr. Angst put them at ease, and they had 
no reason to regret not having joined in the 
general exodus to the Rhine. The museum was 
only opened a year or two ago, and is almost 
unique in its kind. Chronological order is strictly 
observed, while the organisation, neatness, and 
taste displayed everywhere, would impress even 
the casual stranger, though he took no interest in 
the manner in which his ancestors lived and 
worked. A similar arrangement has been adopted 
at the Rijks Museum in Amsterdam, but that 
museum is much larger and is already crowded in 
parts ; it does not, we think, show the full syste- 
matic care displayed at Zurich. The wealth and 
variety of bronze articles, needles, tools, ornaments 
from pile dwellings, &c., is surprising to the unini- 
tiated. The difficulty of avoiding overcrowding 
does not, as yet, appear to make itself felt. 


THe Sirk Weavinc Works at Riitt. 


The same two members proceeded in the after- 
noon to Riiti, about an hour’s rail from Zurich, 
near the northern lake shore, conducted by Mr. 
Hurter, secretary of the Oerlikon Company, which 
supplied the electrical plant ; and by Mr. Weis- 
senbach-Griffin— in such double names the second 
name is the wife’s—who had acted as consulting 
electrician. Director Hoffmann received the party ; 
Mrs. Hoffmann and Mrs. Hurter had _ likewise 
come to welcome the ladies, who had been par- 
ticularly invited in the guide-book, and were 
expected. The undertaking affords an excellent 
example of how works, 30 years old, can be com- 
pletely remodelled so that nobody would suspect 
any change in the original design. The works 
are further, and chiefly, remarkable as being 
the only silk-weaving establishment in which 
none but electric-power transmission is applied, 
even for operating the clocks. What that means 
cannot easily be realised. The absence of all 
shafting and long belts, together with the ample 
allowances of light and space, the scrupulous 
cleanliness and excellent arrangements through- 
out, impart to the shops an aspect of order 
and neatness which it will be difficult to surpass. 
It was broiling hot outside, but very comfort- 
able inside. The works are affiliated to a factory 
for American looms in the same hamlet. They 
have, of course, their own motive power, compris- 
ing two turbines of 30 horse-power, a steam 
engine of 70 horse-power, and a battery of 70 
Tudor cells. These latter are placed in an old 
shafting alley, which leaves room enough for the 
leads to be arranged almost artistically. The wiring 
of the triphase motors, and incandescence and arc 
lamps, is exceedingly neat. The cables are fastened 
to bells fixed in the ceilings of old or new tunnel 
passages, wide and high enough for medium-sized 
men to walk in without stooping. These passages 
are cross-connected, and the wires for lamps and 
motors branch off from short lateral galleries. 
Heating pipes and ventilators are also placed in 
these passages. The floors and staircases are all 
paved with xylolith, a highly-compressed wood pulp 
and magnesite compound, made at Wildeck in 
Switzerland, and elsewhere ; the slabs are affixed 
with cement, and they keep the floor warm and do 
not wear slippery. In the warp-making room the 
motors are placed next to the wall, one of } horse- 
power foreach bench. In the weaving rooms, two 
motors are put up between two looms ; the motors 
are accessible, but not in the way. Some of the 





machines, for instance, the Jacquard card-copying 
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machine of Schroeers, of Krefeld, which numbers 
the cards, and the lissage machines of Lacasse, of 
Chemnitz, require up to 4 horse-power. The 
Jacquards are supplied by Schelting and Striubli ; 
shuttle guards are not needed as the looms run at 
120 picks a minute only. The girls and women 
are not allowed to suck the thread through the 
shuttle eye, but it is done all the same. The 
electric motors are suspended by a spiral spring 
and a belt, as will be explained in our article on 
the Ocrlikon Works. he change from steam 
to electric power has been made under (Mr. Hoff- 
mann’s directions, together with other changes 
during the last four years. There is no doubt as 
to the great convenience and cleanliness of the 
electric motors, which are switched in and 
out by means of pedals or levers. But the motors 
are not exactly economical. The Oerlikon Com- 
pany which installed the plant made their ex- 
periments in these works, and they acknowledge 
that they deceived themselves at first about the 
power which would be wanted. However, the 
company are satisfied with their plant, and indeed 
proud of it, with just reason. They employ more 
than 500 hands, mostly women, but also men and 
youths, who work in the same rooms, and supply 
only silk cloth. Another silk-weaving establish- 
ment in Héngg, near Zurich, also makes use of 
electric power, but not exclusively. 


MEETING AT THE POLYTECHNIKUM. 


The meeting at the Polytechnikum was not well 
attended, many members preferring to pay a visit 
to Escher, Wyss, and Co., or to the National 
Museum. After the President had announced that 
the intended lecture by Dr. E. Huber with lantern 
illustrations had unfortunately had to be aban- 
doned, and expressed his obligation to the director 
and staff of the Polytechnikum, Professor Gnehm, 
the director, welcomed the Institution on behalf of 
the Swiss school authorities and of the Polytechni- 
kum. Professor Thompson having responded, the 
secretary read a paper compiled by Dr. Amsler, of 
Schaffhausen, on the Schaffhausen Power Station, 
from information supplied by the constructor, Dr. 
Uehlinger. The latter was present, and explained 
his diagrams. We have already made use of the 
substance of the paper. The wire-rope trans- 
mission having been mentioned, Mr. Gisbert Kapp 
alluded to a characteristic example of how a cause 
for trouble may be regarded as remote, when it is 
quite near. Some years ago he was consulted be- 
cause on Monday mornings the power transmitted 
to the other bank of the Rhine proved insufficient. 
The day was ominous, but nothing wrong could 
be traced, until it was finally discovered that 
the friction was increased because the oil in the 
bearings was too cold after the Sunday rest. 
Professor Perry referred to the rules which 
James Thomson had laid down on square and 
rectangular passages for turbines. He thought 
it would be safer, in the interests of the pic- 
turesque, not to allow electrical engineers to look 
at waterfalls, but at Schaffhausen not much 
was spoiled yet. Then Professor Prdsil made a 
remarkable communication. He proposes to com- 
pensate for the loss of head with varying water 
levels, by making the guide ring revolve so as to 
increase the kinetic energy. His experiments have 
been made at Ravensburg with a 60 horse-power 
turbine, which Escher, Wyss, and Co. have placed 
at his disposal, and the principle appears correct. 
The speed of the turbines can be raised from 70 to 
150 revolutions, and an efficiency of 65 per cent. 
has been obtained with a Jonval turbine with two 
guide rings, which had not been altered otherwise, 
and which worked with avoidable losses from 
friction, &c. The arrangement is very simple. 
The water flows through the fixed passages into 
the transformer wheel of Professor Prasil, which 
has a hollow shaft, and thence into the ordinary 
wheel. The turbine shaft rests on a foot step. 
Starting from below, we have first the wheel 
proper. Above it an intermediate wheel with an 
outer and an inner ring of buckets, the latter cor- 
responding to the wheel parts; this wheel has its 
own hollow shaft, supported above. Then above 
the intermediate wheel the ordinary fixed buckets, 
also in two concentric rings. On the motion 


of the President, the meeting resolved that Pro- 
fessor Gnehm’s address, the paper by Doctors 
Amsler and Uehlinger, and Professor Prasil’s com- 
munication should be entered in the Institution 
Proceedings. 
lunch, 


The meeting then adjourned for 





At the lunch to the Swiss hosts, these latter— 
that is the chiefs of the firms who had interested 
themselves in the réunion, and their engineers— 
were not so well represented as could have been 
desired. As atoken of the gratitude of the Institu- 
tion, three albums had been prepared in which all 
members participating in the réwnion had_ been re- 
quested to sign their names, members of Council 
on the front pages. Amid much cheering these 
albums were presented by Mrs. Thompson to Dr. 
M. Huber (who attended on behalf of his father, 
Colonel Huber) Mr. C. E. L. Brown, and Professor 
Wyssling. 

The President’s earnest exhortation to members, 
to avail themselves of the invitation to visit the 
famous Polytechnickum, and to bear in mind that 
several professors had broken their holidays in 
order to guide the members through their depart- 
ments, was not altogether effective. The party, 
which at once gpg: we to the physical laboratory, 
was conducted by Professor F. H. Weber ; the 
other groups went more or less astray in the 
rows of shops, laboratories, and testing-rooms, 
located on three or four storeys. That the general 
impression was very favourable, we need not say. 
For, otherwise, how could the Zurich polytechnic 
have attained its reputation as a scientific institu- 
tion of the first rank? But to some it looked almost 
as if things were a little too much prepared for 
students. Whether thatis so or not, can, of course, 
only be decided by students who have passed through 
the college. In the Electro-chemical Institute, 
Professors Treadwell and Constam and Dr. O. 
Weber, acted as guides. The metallurgical and 
electro - chemical departments are well fitted. 
But the new Engineering Building, which Pro- 
fessors Prdsil and Stodola explained with the help 
of square yards of diagrams, promises to outshine 
many a rival institute. The Government has 
granted the sum of 1,075,000 francs, 43,0000. 
With such a sum, a good deal can be achieved, and 
the matter is in the right hands. The institute 
will be opened this winter. Broadly speaking, 
it will be divided between the caloric and hydraulic 
departments. The former comprises all heat engines 
in the wider sense, steam engines included. There 
will further be electric generators and dynamos for 
the study of power-transmission problems. The 
machinery will be specially designed for educational 
purposes: Engines with all kinds of valve gear 
and other gear ; turbines with different systems of 
regulations, &c. The machinery, apart from the 
power engines, which will be very respectable 
specimens, may not be of high efficiency. That, 
however, is a secondary consideration, the inten- 
tion being to allow the students to discover for 
themselves what variation different governors, 
valve gear, &c., give in the working of an engine. 
Various notable firms have assisted the college by 
supplying _ of machines, not free of charge, 
but at reduced rates. Escher, Wyss, and Co., 
for instance, have an intermediate-pressure cy- 
linder with Frikart gear, almost ready; Sulzer 
Brothers are finishing the high-pressure cylinder 
with their valve gear, &c. There are experimental 
conduits for hydraulic tests, a high-pressure tank on 
the tower of the building, a low-pressure tank on 
the first storey, and branches to supply water at in- 
termediate pressures. As the professors have occa- 
sionally classes of seventy students to keep occupied, 
the general plan is that a student must first study, 
and fill up a form, on which he states what he 
intends to do, before he is allowed to enter upon 
experiments of his own. In welcoming his visitors, 
Professor Prasil expressed his satisfaction that the 
Institution of Electrical Engineers should be the 
first body to inspect the new institute. 

The testing laboratory for building materials is 
in another building. Mr. Zschokke explained to 
members that both teaching and practical work are 
carried on in this institute. It appears to be well 
suited for its purpose; but we confess that four 
institutes are too much for critical examination on 
an afternoon when the sun is doing its best. Among 
other machinery, the institute possesses a Werder- 
mann machine and a remarkable compact machine 
for determining tensile strength, constructed by 
Ehrhardt, without long levers or beams. Both 
machines are worked hydraulically. 

Some particulars about the Polytechnikum in the 
guide-book, or some short paper, would have been 
acceptable ; but there was no time for the latter. 
The course lasts four years. Students in the engi- 
neering department are expected to have had one 
or two years’ previous experience in the work- 





shop. They may, however, join for two years or 
less only, and then begin practical work. The 
Polytechnikum grants a diploma, but cannot confer 
a degree. The University at Zurich, however, 
recognises time spent at the Polytechnikum. 
Students who have passed through schools framed 
on the plan of Swiss schools are at once admitted ; 
others are examined. The fees are moderate. A 
chemist, who has to pay for his materials and 
utensils, would in ordinary practice not have to 
spend much more than 16/. yearly for lectures and 
laboratory work. Research work can be carried 
out, apart from the regular course, with the consent 
of a professor. 


THE Junarrav Raliway. 


There were hardly any absentees from the excur- 
sion from Interlaken to the Jungfrau on Friday 
morning, and the journey up the Liitechine Valley 
was thoroughly appreciated, although it could not 
but recall the trip to Engelberg of the day before. 
At Lauterbrunnen the power station was hastily in- 
spected, for the ioe & was to be photographed 
before going up to the Scheid On enous 1 
a landslip had occurred, and had sent a lot of 
ground into the conduit. In our description of 
the Jungfrau Railway and the power station (see 
page 295 ante) we mentioned the resistance put in 
the power station in order to absorb the current 
which the descending motor car feeds into the line. 
This resistance consists of spirals, and is 6 by 
4.8 ohms always completely in circuit. The tur- 
bines are three of horse-power, and one of 
800 horse-power, and make 380 revolutions per 
minute; the two turbines driving the exciters 
are of 25 horse-power, and make 600 revolutions. 
The expansion joint we spoke of shows that the 
variations in the length of the conduit have 
amounted to 7 in. The guide-book erroneously 
gives the conduit a length of 1630 + 700 metres, 
instead of 1200 metres. The photographer having 
endeavoured to do his duty, we do not know with 
what success, the party proceeded up the Scheidegg, 
and the first half at once went up the Jungfrau 
Railway, the engineers, Mr. Gobat and Mr. 
Lomsché, acting as guides. We cannot say that 
they were over much troubled with inquiries, 
members being chiefly interested in the scenery that 
morning. Unfortunately, it began to rain, but by 
the time that they could peep from the Rothstock 
gallery down into the valiey, the sky had cleared 
and a beautiful rainbow spread over the mist 
below. To judge from the colours, the drops must 
have had a diameter of about 0.3 millimetre. Those 
who undertook the easy climb up to the top of the 
Rothstock had the further satisfaction to see their 
shadows on the clouds, and their heads surrounded 
by halos. 

Two Thomson-Houston percussion drill machines 
had been set up for inspection. In the fairly hard 
limestone they make a hole about 2 in. deep in a 
minute. The dynamo which works these machines 
has, in addition to the continuous-current winding, 
coils for alternating currents. Both excite the 
field, the latter the compound winding, so that 
pulsating continuous currents are generated, which 
are taken to acollector ring. There is, further, a 
two-part ring with a number of bars separating 
the two parts. These bars obtain contact through 
screws passing through them. When the screws 
are taken out, the respective bar is cut out. In 
this way the frequency of the alternations is regu- 
lated ; when once set, however, the bars are not, 
as a rule, disturbed. ‘The drill proper is a sole- 
noid with two coils, fed alternately, and a bronze 
core, with a middle part of iron. The com- 
mutator on the drill is provided with three 
contacts ; the middle one is connected with the full 
ring, the outer two with the half (or fractional) 
rings mentioned. The machines have a speed of 
400 revolutions, and, therefore, give 400 blows of 
4.7 in. stroke a minute. As we remarked in our 
bth article, the drills can be worked for four 

ours before they become too much heated. 

We have to add a few other remarks. The 
name of Mr. Gobat is misspelt once in our pre- 
vious article, and “lightning arresters and three 
pairs of Siemens wires,” are spoken of by mis- 
take, instead of ‘‘ lightning arresters, three pairs 
of Siemens horns.” While some members were 
were still on the railway, a flash of lightning sud- 
denly appeared from behind freshly formed clouds. 
That flash blew the fuses down in the power stations, 
5 miles away, although it seemed to come from the 
high clouds. The train service was not in any way 
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disturbed. Such isolated cases of lightning are not 
rare. The opinion seems to be spreading that a 
line running to great height is not necessarily more 
endangered than a line at lowerelevation. Thedanger 
comes in when a line descends from the mountains 
into the valley; then it is struck in the valley, as a 
rule. The feeder wires have a diameter of 0.35 in., 
and are made of hard-drawn copper. The steel 
telephone wires are strung on the same poles ; in- 
duction effects are noticed, although the wires form 
a metallic loop and cross on the poles at distances 
of about 550 yards. The same observation has 
been made on the Burgdorf-Thun Railway, where 
the wires cross every 200 yards, though the tele- 
phone line is about 100 yards from the railway ; it is 

articularly the starting of the motors which can be 
ame) The rack is not of the ordinary type, a 
rack-bar between two steel bars, but of the Strub 
system. Mr. Strub was inspector of the Swiss 
mountain railway lines, and in 1896 and 1897 
director of the Jungfrau Railway. The rack is 
formed of a single bar made of rolled steel, the 
teeth being afterwards cut cold. The teeth are 
slightly conical, the fishplates wedge-shaped, and 
the rack is reversible, and can be bent to any 
curvature. It is constructed for the application of 
clip brakes, which are not considered necessary, 
however. The rack was supplied by one of Baron 
Stumm’s iron works in the Saar district ; the steel 
sleepers come from the Bochum Hiitten Verein. 
The rack has a strength of 29 tons per square 
inch, with 20 per cent. elongation, and it weighs 
only 68 lb. per lineal yard. The construction and 
laying of this rail is very simple. The Chicago 
bonds between the Vignole rails have already been 
mentioned. The rail ends are, or were, cut off 
obliquely to minimise the shocks, which can hardly 
be of importance, however, on a rack railway. 
The sharpest curve on the track has a radius 
of 33 ft. 

The new Oerlikon locomotive has meanwhile 
been tested. Its motor runs at 540 revolutions, 
against the 760 turns of the Brown motors, but it 
is heavier, and requires 400 against 300 amperes. 
The nickeline resistance, which is to absorb the back 
current above alluded to, is placed on the car in a 
square box, ventilated from below by means of a 
blower, and closed at the sides. The bronze bear- 
ings often became hot, in spite of their ring lubri- 
cators, until castor oil was used for lubrication. The 
front of the locomotive is fitted with two levers, held 
by spiral springs on the inner side, and carrying 
rollers on the other end. The trailer car rests on 
these rollers, and thus increases the adhesion of the 
locomotive. The trolley wheel has been replaced by 
a kind of long shoe lined with aluminium or some 
alloy. New overhead switches are now being ex- 
perimented with. Between the main trolley line 
and the branch lines, two T-rails are inserted, and, 
further, a pivoted frog. The difficulty is, of course, 
to get such a switch on the trolley line strong 
enough. 

When the season closes, the tunnel will be pushed 
forward with energy, and borings will have to be 
made on the crest of the Jungfrau to see whether 
the snow on the Jungfraujoch really descends to a 
deeper level, which would necessitate building a 
portion of the line on an incline. The winter lasts 
about eight months near the Eiger Glacier, so that 
the staff and men have to provision themselves for 
a whole year. There are, of course, no trains down 
from the Scheidegg during the winter. One has to 
walk down and up again, along the railway track, 
which is easily found in the snow. The outlook of 
the Jungfrau Railway cannot be considered as very 
bright. More than 10,000 visitors would have to 
ets the whole trip annually to make the under- 
taking renumerative. Reckoning the season at 100 
days, this means 100 people daily. At present, many 
more go ; the maximum number has been 680 pas- 
sengers on one day. But there aretoomany mountain 
railways in Switzerland, not a few of these being in 
anything but a prosperous statv. Unless the Mont 
Blanc railway scheme, now talked about, is carried 
out, however, and until that can be accomplished, 
no railway will approach the Jungfrau line. The 
view from the back of the Eiger and Monch over the 
Aletsch and other glaciers, unapproachable by the 
ordinary mortal, is described as far grander than 
the sight of the Jungfrau, which the visitor now 
enjoys. The originator of the Swiss mountain rail- 


ways, Riggenbach, died two months before the Insti- 
tution arrived in Switzerland. The prototype of 
his work was the Mount Washington Railway in 
the United States. 


But he did very much to per- 





fect the mountain railways, and he reaped little 
benefit from his efforts. 


ConctupInc MEETING. 


We have already referred to the remaining por- 
tions of the programme. The concluding speeches 
were made on the Kursaal terrace at Thun, while 
members were sipping their coffee. That the mem- 
bers obtained any lunch on that day was a kind of 
accident, for a visit had been announced, but no 
day appointed. The fault did, of course, not rest 
with the Institution officials, and their healths 
would have been drunk with enthusiasm if coffee 
were a recognised festive beverage. In a few happy 
words, Professor Threlfall proposed a vote of thanks 
to the President for his successful leadership, 
dwelling upon the fact that the President’s wide 
Continental popularity and reputation had been of 
essential benefit to all the members. In seconding 
the vote of thanks, Mr. Trotter referred in 
warm terms to the secretary’s indefatigable activity. 
Mr. McMillan, and his assistants, too, certainly 
deserved the thanks of the meeting, as the President, 
Dr. Thompson himself, emphasised. The secre- 
tary had a very hard task, and, in addition to his 
other good qualities, his eulogisers might have 
praised his patience. He had, indeed, need of a 
great deal of patience. Some members seemed 
to regard his office, which was at all hours at 
members’ disposal, as a kind of smoking room in 
which to discuss their own affairs. The meeting 
dispersed in the best spirits, regretting only that 
the week had come to an end. The ‘‘ picking of 
Swiss brains” had been carried on successfully. 
The expression was more than once used, and 
kindly accepted by the Swiss hosts, and Mr. 
Crompton had been generally applauded on one 
of the first days, when he stated that the days of 
secrecy ought to belong to the past.* 





NOTES. 
Tue Waste oF SHIPPING. 

THE return issued this week by Lloyd’s shows a 
very much heavier waste of shipping than in 
previous quarters. The total is 266 vessels of 
251,253 tons, which is at the rate of 1,000,000 tons 
per annum, whereas the total has never exceeded 
820,725 tons, so that the return for the quarter is 
50,000 tons above the average. We can quite easily 
find new ships to make up such waste ; but there 
is another view, since each ton lost generally means 
loss of life, and represents more or less of wealth 
gone. Usually more than one-fifth of the tonnage 
is made up of ships that: have been broken up or 
condemned ; but for the quarter under review only 
44,064 tons out of the total is so classed, and thus 
‘the act of God” as the sailing charter would put 
it, accounts for the great increase, or for 214 vessels 
of 206,000 tons. The most remarkable figure in 
the whole return is the number of vessels posted 
as ‘‘missing.” According to this, 33 vessels of 
50,158 tons, sailed from some port or other 
and have never more been heard of. This in 
three months is alarming, for the annual average 
for the past five years has only been slightly over 
60,000 tons. Again, the cases of foundering at 
sea are more numerous than usual; the total 
being 17 vessels of 11,939 tons. Cases of abandon- 
ment at sea account for the loss of 27 vessels of 
26,820 tons. All three causes, therefore, have 
claimed a larger tonnage than usual, and although 
the months embraced in the report are by no 
means the kindliest of the year, it is difficult 
to get away from the suspicion that all the vessels 
were not ‘‘ well found,” and that ‘‘theact of God” 
does not quite cover the case. Shipwrecks on in- 





* We wish to correct a few mistakes that have crept 
into previous articles, The pneumatic hammers at Baden 
(page 321 ante) were ees by Eulenberg and Moen- 
ting, of Miihlheim. r. Thomann kindly informs us 
that he has been misunderstood concerning the clearance 

motors; it was 1 millimetre measured 
; iametrically) on the Lugano line, and is 
1.5 millimetre on the 60 horse-power motors of the Burg- 
dorf-Thun line. On page 324, ‘‘endless” changes in the 
— of the turbine are spoken of, in lieu of ‘‘sudden” 
changes. Lower down contact lyres have become tyres. 
In the middle column of the same page, reference is 
made to an accident. That sentence ought to be inserted 
a few lines lower down; the accident occurred during 
the operation of greasing the bars, Again, on page 365, 
a line has been misplaced in the last column ; it should 
read: ‘‘the lightning arresters are inserted in a shunt 
between generator, and line on the following plan.” On 

366, first column, read Dolderberg instead of Dol- 
derck ; on page 367, second column: ‘the Diesel engine 
is a relic of historical (not material) interest.” 


of the railwa 
radially (not 





hospitable shores take place sometimes from un- 
avoidable reasons: these make up 108 vessels of 
91,308 tons—about an average. Collisions seem 
under the average. The rate of loss per 100 tons 
indicates best the proportion of loss among the 
nations. Italy tops the list this time with 2.29 per 
cent. ; France comes next with 1.31; Germany, 1.17; 
Norway fourth, 0.99 ; Russia, 0.98 ; United States 
and Britain, each 0.97; Holland, 0.68; Austro- 
Hungary, 0.63 ; British Colonies, 0.60 ; Denmark, 
0.46; Sweden, 0.47; and Spain, 0.27 per cent. 
When sailing ships only are considered, Holland 
comes first with 3.42 per cent. ; Spain second with 
2.18; Austro-Hungary, 2.15; Italy, 2.07; and 
France, 1.95 per cent. 


Conpuit Execrric Traction In New York. 

In view of the possibility that conduit electric 
traction may shortly be tried in London, the ex- 
perience of the Metropolitan Street Railway Com- 
pany, of New York, as set forth in a recent issue 
of the Street Railway Journal, is of peculiar in- 
terest. The company in question own and operate 
lines run partly by horse, partly by cable, and 
partly by electric traction. The latter is effected 
on the conduit system, and considering the 
exceptionally cold winters experienced in New 
York, there are few cities in which this method 
of working would be subjected to a more 
severe test. The lines worked by the com- 
pany include 113.4 miles worked by horse traction, 
25.3 miles by cable, and 82.1 miles by electric trac 
tion. The returns for the past year show that the 
car-mileage amounted to very nearly 42 millions, the 
receipts from passengers being 12,819,712 dols., the 
fares, we believe, being uniformly 5 cents, in which 
case upward of 250 million passengers were carried 
during the year. The operating expenses on the 
cable lines were 50.8 per cent. of the gross receipts ; 
on the horse lines they were 69.8 per cent., whilst 
on the electric lines they were only 38.3 per cent.; 
and this in spite of the fact that the winter was one 
of the most severe on record, the electric cars 
being entirely blocked for several days, and 
heavy expenses having subsequently to be in- 
curred in removing snow, ice, and cleaning the 
conduit. The cable cars were run almost con- 
tinuously during the worst weather, but the wear 
and tear of the cables was excessive, that on the 
Broadway line lasting but little more than a week 
during the stormiest part of the winter. The electric 
cars seem also to be greater favourites with the 
public than the horse and cable rivals, for whilst 
the traflic on the latter fell off, in the former case 
30 per cent. and in the latter 10 per cent., the in- 
crease on the electric lines was sufficient to quite 
wipe out these losses, and still leave a substantial 
net gain. Doubtless the higher speed at which it 
is possible to safely run electric cars must always 
increase their attractions to the public. The pas- 
senger receipts per car-mile were, however, 
heaviest on the or system, where they amounted 
to 35.43 cents, as against 31.23 cents on the electric 
and 25.72 cents on the horse lines. The good 
showing of the cable system in this regard is doubt- 
less due to the fact that it is in use only where the 
traffic is most dense. The net return is, however, 
highest for the electric lines, being 19.28 cents per 
car-mile, whilst the cable lines yielded 17.43 cents 
and the horse lines but 7.76 cents respectively. 


Tue Layinc or Concrete Durine F Rost. 


Some interesting experiments are described by 
Mr. W. A. Rogers, assistant engineer on the 
Chicago, Milwaukee, and St. Paul Railway, in a 
oe recently read before the Western Society of 

ngineers. Mr. Rogers remarks that the impres- 
sion is prevalent that the building of concrete 
masonry during freezing weather is a bad practice, 
the idea being that if the cement freezes before it 
sets, the whole mass will be spoilt. A number of 
concrete footings were, however, constructed on 
the railway mentioned above during such weather, 
no special precautions being taken to protect the 
freshly mixed concrete from frost, and eenty 
these footings seemed perfectly sound. ith a 
view to acquiring more definite information, it 
was, however, decided to make a number of ex- 
periments employing both Portland cement and 
the Louisville natural cement. Eight concrete 
cubes, each 1 ft. across, were moulded with each 
cement. Of these cubes, two were kept and 
allowed to set ina warm room, whilst the others 
were exposed as soon as mixed to the outer air, 
the temperature of which was about 24 deg. Fahr. 
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Of these latter sets of cubes some were moulded 
with fresh and the others with salt water. On 
crushing 28 days after setting there was no sub- 
stantial difference between the blocks exposed to 
frost and those kept warm, although during part 
of the time the former were exposed to a 
freezing temperature at night, and were then 
thawed by the sun’s heat during the day. 
The only effect of the first seemed to be one of 
slightly delaying the hardening without affecting 
the ultimate strength. This decrease in the rate 
of hardening was less marked, when the blocks 
were mixed with salt water. In the discussion 
which followed Mr. Rogers’ paper, Mr. Powell 
related some experiences of his own which went to 
fully confirm the results obtained in the experi- 
ments. An anchor for a sheerlegs, consisting of a 
block of concrete measuring 14 ft. by 14 ft. by 65 ft., 
was built by him during very cold weather, in 
which the thermometer was below 32 deg. Fahr. 
throughout, and on occasions .below zero. About 
half of the mass of concrete was situated below 
water level, and ice then formed on it every night, 
on one occasion to a thickness of 6 in. The aggre- 
gate used was 2 parts of sand to 4 to 5 of broken 
stone. Both materials and the water used were 
warmed before mixing, and a double handful of 
salt was added to each pailful of the latter. The 
concrete set perfectly hard, and when cut into 
some months afterwards proved perfectly sound, 
there being no indications of any bad effects from 
the frost. 
Tue SrBeriaN Raliway. 

The Russian Traffic Minister furnishes at in- 
tervals official reports of the progress of the work 
on the Siberian Railway, and other matters con- 
nected therewith, the reports being addressed 
direct to the Tsar. The last of these reports is 
unusually comprehensive and interesting. It is 
pointed out how vast districts, which formerly 
possessed next to no value, have risen in price ; 
along the line the value of land is now ten times 
what it was a few years ago. The prices of grain 
have also increased, although immense tracts have 
been brought under cultivation, and the breeding 
of cattle and dairy farming are also making vast 
strides. The works on the Krasnojarsk-Irkutsk 
section are now almost finished, and the section 
was already handed over to the Board of the State 
Railways early in the year. On the Trans-Baikal 
line the preliminary work—felling of trees, &c.—has 
been got through ; a number of large bridges over 
the Rivers Urulga, Talatocha, Uda, Schdanga 
Tschita, and Kujenga have either already been 
completed, or are approaching their completion. A 
distance of 250 miles has been railed, and more 
than half of the requisite rails have already been 
conveyed to the places where they will be wanted. 
Telegraphic communication has been established 
on the section between Irkutsk and Srjetensk. 
There have been constructed not less than 373 
station and goods buildings, a number of large 
workshops, 58 pumping stations, &c. On the sec- 
tion Nertschinsk-Srjetentsk the traffic has already: 
been opened. ‘The works on the Irkutsk-Baikal 
section are completed, and the line handed over to 
the Board. From Kaaldolovo to the Chinese fron- 
tier large distances of forest have been cleared, 
stone bridges built over the rivers, and new tele- 
graph lines opened for traffic. About 7500 hands 
are employed, and 1800 vehicles. The Nikolskoia 
section is, as regards the Russian portion of it, 
opened for traffic. The section Perm-Kotlos, which 
was opened early this year, is about completed, 
and only some 500 men are now employed. The 
ice-breaking ferry on the Baikal Lake has made its 
trial trips, and a large floating dock on the Baikal 
Lake, as well as the necessary quay and harbour 
installations, are about completed. At Vladivostok 
a large stone quay has been constructed, and huge 
warehouses are being built, with the most approved 
appliances for loading and discharging. It appears 
from the report that it is more especially the sec- 
tion between Kaidolovo and the Chinese frontier 
which has offered the greatest natural difficulties. 
There has also been much sickness amongst the 
men, but there is, all the same, a liberal supply of 
labour. It is not thought that there will be any 
lack of coal, at least on the West and Central 
Siberian section. At present Ural coal is being 
used, but coal will later on be forthcoming from 
much nearer localities. A branch line of some 50 
miles length has been built to Ekibos-Tusa, where 
there is a great deal of coal, and rich deposits have 
also been found close to the Baikal Lake. 





ENGINEERING EDUCATION. 
To THE EprToR OF ENGINEERING. 

S1r,—Having just read your article on the above sub- 
ject in your issue of August 11, I notice your reference to 
the pathetic “rp told at the Plymouth meeting of the 
Institute of Mechanical Engineers of a young man who 
had 4 poe through a course at a technical college, but 
failed to find a job. 

You say you have met him very often. I have met him 
once, but do not recognise him from your description ; as 
my relations with him were intimate, I am in a — 
to write with authority, and perhaps my view of the case 
may be of interest to some of your readers. 

As a boy he displayed his taste for mechanical pur- 
suits, and being the son of an engineer, had frequent 
opportunities of visiting workshops and ships, and seeing 
machinery both opened out and in use; so that he had 
acquired an intelligent idea of the principles of mecha- 
nism and the steam engine long before he was old enough 
to leave school. When that time arrived, as the Admi- 
ralty system of teaching the theoretical and practical 
branches side by side cannot be obtained elsewhere, it had 
to be decided which should be taken first. The whole 
matter was considered in your columns a few years 
since, and the objections to each plan ey | summarised 
thus: If the technical college course be taken first, the 
want of workshop training prevents the student reaping 
the full benefit of the course ; on the other hand, if it 
be taken last, it involves two or three years’ absence from 
business, during which he drops out of sight and loses 
touch, so having to start again, 

His father being then abroad, all this was carefully 
discussed by correspondence, and decided that in his case 
it would be better to take the technical college course first, 
so that when he went to the workshop he could go 
straight on without a break. He commenced his college 
career with a scholarship and ended it with a diploma, 
but when it was sought to place him in a firm, difficulties 
were met with in every direction ; some firms were full 
of apprentices, and had many applicants on their books 
waiting for vacancies ; others took their apprentices from 
the sons of their own employés; whilst most made it 
a rule that all oj mem must be under sixteen years 
of age, which, of course, was prohibitive. The only way 
out of the difficulty appeared to be the prepayment of a 
considerable premium, and as this was not forthcoming it 
was finally decided that mechanical engineering must 
be abandoned, and he is now studying a different branch 
of the profession for which workshop practice, save such 
as can & obtained at a technical college, is not considered 
necessary. 

There may be more pathos in the story than you give 
it credit for. 

Tam, Sir, 

Plymouth, September 25, 1899. 


GUARDIAN. 





COOPER’S HILL. 
To THE EprTor oF ENGINEERING. 

Srr,—Your article on ‘‘The Presidency of Cooper’s 
Hill College,” in your issue of the 1st inst., shows such a 
misunderstanding of the causes which have led to my 
resignation that I think it well to let you know the 
actual facts, though I cannot help remarking that it 
would have been better had you ascertained these, as you 
could easily have done by a reference to me, instead of 
basing an article on an entirely erroneous conjecture. 

As a matter of fact, my resignation had absolutely 
nothing to do with the question of the amalgamation of 
the offices of President and Professor of mstructive 
Engineering, nor is it the case that I have “failed to 
carry out my undertaking with the India Office.” 

I never anticipated, and have never experienced the 
smallest difficulty in carrying out the duties of Professor 
of engineering, but two years’ experience showed us that 
the combination of those duties with those of the Presi- 
dent, though not impossible, was undesirable in the in- 
terests of the college, as they were constantly clashing ; 
and though T was perfectly prepared to carry out the 
agreement under which I had accepted office, I thought 
it advisable either that the separate post of Professor 
of engineering should be revived, or that I should be 
given an assistant to relieve me of some of the routine 
work of the President. I had a strong preference for the 
former alternative. My recommendation was officially 
accepted, and so far there was no difficulty or difference 
of opinion whatever. 

en the late professor of surveying retired in July, 
1898, I pro a slight redistribution of work, which 
would reault in a small saving of expenditure. The 
Secretary of State, contrary to my advice, decided on the 
abolition of the professorship of surveying and the appoint- 
ment of a single professor of engineering construction 
and surveying, with an assistant for engineering and one 
for surveying, an arrangement actually more costly, and 
for reasons which will be patent to anyone familiar with 
the Indian Public Works Department, incomparably less 
efficient than that which I had recommended, and which, 
owing to the great delay in dealing with the matter, has 
actu been in force for the last year, with the very men 
whom I had recommended to fill the posts in question, 
and has worked most satisfactorily. 

The arrangement actually adopted, though absolutely 
bad in itself, might have been made to work properly if 
proper men had been selected to work it, but when at the 
end of the session just completed, after more than a 7 
delay, the Secretary of State appointed as Professor of engi- 
neering and surveying a gentleman who, though of un- 
doubted ability, did not possess the — experience 
necessary for the post, I declined to be a party to a mea- 
sure which I consider inimical to the interests of the 
college, and of the department for whose benefit it exists, 





and which at the same time inflicts a scandalous injustice 
upon two able and valued members of the college staff, 
and have therefore resigned. 

So much for the facts ; may I be allowed to add a few 
words upon points which are rather matters of opinion ? 

Although I think it undesirable that the ident 
should hold the position of professor in a particular 
branch, I do think it very desirable that he should take 
an active share in the teaching, and I have, as a fact, done 
oe. and should have continued to do so had I remained 

ere. 

I entirely agree with you that the Presidency should 
not be looked upon as ‘the rightful property of the 
Royal Engineers,” nor, as a matter of fact, has it been 
so; you are not, perhaps, aware that one distinguished 
civil engineer, who was a candidate for the post in 1896, 
withdrew his candidature when he found that the posts 
of President and Professor of engineering were to be com- 
bined. What is necessary is that both of these posts 
should be filled by men who have had experience in the 
Indian Public Works Department, and for the former 

t should have held high administrative office in that 
epartment, é.e., the chief engineership of a province, or 
of alargerailway. Whether or not they have in addition 
held a commission in the Royal Engineers is a matter of 
indifference, but at all events such a commission need not 
be held a disqualification. 

Your remarks show a curious misunderstanding of the 
real work and position of Royal Engineer officers in the 
Indian Public Works Department. 

As regards the scientific side, the mathematical trainin 
at Addiscombe was, and at Woolwich and Cooper’s Hil 
is, at least equal to that at any other institution at which 
engineers are trained. In my day at Addiscombe it was 
even more important than it is now, mathematics count- 
ing twice as many marks as any other subject. Per- 
es I may add that it was my own strongest subject, 
and that I have always kept it up. 

And as to the — side, can you venture to say 
that a man who has been for upwards of thirty years 
employed on sag civil engineering work, who has 
carried out works of every degree of magnitude, who has 
received the Telford medal from the Institution of Civil 
Engineers, and has been for five years the chief engineer 
of an Indian province, ‘‘ has nothing to do with the work 
for which the engineering college is designed”? Surely 
such a statement carries its own refutation. 

Your suggestion that the duties of President should be 
performed by a committee shows that you do not realise 
the intensely personal nature of much of the President’s 
work. This is not only a teaching institution, but a 
residential college, and the personal interest of the Presi- 
dent in, and his influence over, each individual student 
is of the utmost importance, and forms, in fact, by no 
means the least serious portion of his work. 

Such work as this, which does not exist in an ordinary 
teaching institution, could not possibly be done by a 
committee, but must be done by an individual, and (to be 
done peopesty) Sy an individual of decided interest in and 
sympathy with the ideas and feelings of young men. 

In two places you speak of service in India in a tone 
which implies that it is a disadvantage to the President 
of such a college as this. So far from this being the case, 
it is the one primary and all-important qualification ; 
this a exists chiefly for the supply of recruits to the 
Indian Public Works Department, all other objects 
being subordinate thereto, and service in that depart- 
ment is absolutely essential to efficiency in either the 
President or the Professor of engineering ; the conditions 
of work in India are so different from those in England 
that experience in the latter is of ang 4 little use as a quali- 
fication for trainin young men for the former. 

I —_ agree with you that the President of this college 
should not be either ‘‘a mere accountant or a military 
martinet.” I do not think anyone who knows the history 
of the college during the last three years will charge me 
with being the latter, and it is because I refuse to accept 
the position of the former that I am now resigning my 
post as President. 

You speak of the ‘‘cost of the college to the Indian 
Government” and of the absence of favour with which it 
is ‘‘regarded by the civil members of the profession in 
this country.” Are you aware that for the last 
three years the college has had a surplus revenue of 
from 10002, to 3000/., and that in spite of the dis- 
favour (which I think is more imaginary than real) of 
the profession, we had at the last entrance examination 
70 candidates for 40 vacancies, while every single man 
who has obtained the college diploma during the last 
three years has obtained good and well-paid employment 
within six months after leaving the co oa in most 
instances, in much less time. For the men who — out 
at the end of July (less than six weeks ago) such employ- 
ment has been already secured for almost every one of 
the 33 men who obtained their diplomas, as well as for 
one or two who failed to do so, 

Yours faithfully. 
p OHN PENNYCUICK. 

Cooper’s Hill, Englefield Green, Surrey, 

September 3, 1899. 





WESTINGHOUSE GAS ENGINE, 
To THE Epiror or ENGINEERING. 

Srr,—I feel sure that you yourself, and those of your 
readers who have read the correspondence, cannot fail to 
have come to the conclusion that Mr. Dunlop has through- 
out shown an utter lack of courtesy and candour. Mr, 
Dunlop should not imitate the showman’s ostrich, which, 
according to the showman, buries its head in the sand, 
and because it can see nobody, thinks nobody can see it. 

I regret that Mr. Dunlop has not taken my advice, and 
got a friend to explain to him the difference between 
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thermal and brake efficiency. The formulas he quotes 
in his letter in your issue of September 22 do not 
give either the thermal efficiency or the indicated 
efficiency, which it is clear he still regards as some- 
pene | different from the thermal efficiency, but the 
coefficients of those efficiencies. When Mr. Dunlop 
enters upon mathematical investigations he ought to be 
exact. I will, however, regard the omission of the factor 
100 in the numerator as a clerical error, and will en- 
deavour to make clear to him the meaning of the term 
‘thermal efficiency” by giving a definition of its co- 
efficient. Definition: ‘*The coefficient of thermal effi- 
ciency of a heat engine is equal to the ratio of the whole 
of the heat converted into work to the whole of the heat 
expended.” The equivalent in work of the whole of the 
heat converted into work is equal to the sum of the work 
done ascertained by the brake test plus the work done in 
overcoming machinery friction. If Mr. Dunlop does not 
— the definition of thermal efficiency, he differs from 
all the authorities I have met with on the question of 
heat engines. The third formula he quotes, viz., thermal 
efficiency 
vid Heat converted into work 


~ Heat supplied x mechanical efficiency’ 





even after it has been corrected by multiplying the 
numerator by the factor 100 is still an utter absurdity. 
It would give the quotient of the thermal efficiency 
divided by a quantity of heat. The quotient would be 
an abstract number, and a decimal of the second order. 
As it stands it represents the coefficient of thermal 
efficiency divided by a quantity of heat. 

I think Mr. Dunlop must, by this time, be convinced 
that there is a very grave error in the tabular statements 
made in the letter, which appeared in your issue of 
August 25. Either the thermal efficiencies given in the 
last column are not thermal but brake efficiencies, or the 
gas consumption of 18.25 cubic feet for the 10 horse-power 
15.08 cubic feet for the 110 horse-power 


engine, an ( 
engine does not represent the consumption per brake 
horse-power, but per indicated horse-power. If the 


efficiencies stated in the Table are really thermal effi- 
ciencies, the brake efficiency of the 10 horse-power engine 
would be equal to 22.2 x .82 = 18.3 per cent. and of the 
110 horse-power engine to 26.8 x .88 = 23.58 per cent. 
The difference between the percentages of brake effi- 
ciency estimated in terms of the whole heat expended, 
would therefore be 5.28 per cent., which should represent 
the same quantity of heat as the difference between the 
percentages of mechanical efficiency estimated in terms of 
the heat converted into work. According to the tabular 
statement, this last difference is equal to 5.88 per cent., 
which represents a quantity of heat less than one- 
fourth of the quantity represented by a difference 
of 5.28 per cent. of the brake efficiencies. If the effi- 
ciencies stated in the Table to be thermal efficiencies, 
are in reality brake efficiencies, the thermal efficiency 
of the 10 horse-power engine would be equal to 22.2 + 
.82 = 27.07 per cent., and of the 110 horse-power engme 
to 26.8 — .88 = 30.45 per cent. The difference between 
the thermal efficiencies arrived at in this way is, there- 
fore, 3.38 per cent. If we deduct this from 4.6 per cent. 
the difference between the efficiencies given in the Table, 
we have left for the difference between the brake effici- 
encies of the two engines 1.22 per cent. The difference 
between the thermal efficiencies arrived at in this way 
from the figures given in the Tables may represent the 
results of the tests, but they cannot be due to the dif- 
ference in the size of the cylinders. They must be due to 
the non-observance of one or more of the five conditions 
laid down in the next succeeding paragraph for making 
the thermal efficiency independent of the size of the cy- 
linders. If the thermal efficiency had been the same in 
both cases and equal to 27.07 per cent., the brake 
efficiency of the 110 horse-power engine would have been 
equal to 37.07 x .88 = 23.82 per cent., and the corre- 
sponding difference in the brake efficiencies of the two 
engines 1.62 percent. If it had been equal to 30.45 per 
cent, the brake efficiency of the smaller engine would 
have been equal to 30.45 x .82 = 24.97 per cent., and the 
corresponding differences in the brake efficiencies 1.83 per 
cent. The mean of these two differences, viz., 1.72 per 
cent., is nearly 50 per cent. in excess of 1.22 per cent., 
the difference calculated on the basis that the efficiencies 
stated in the Table are brake efficiencies, a very serious 
discrepancy, which needs explanation. 

I have next to convince Mr. Dunlop that the notion 
that the thermal efficiency of a heat engine is indepen- 
dent of the size of the explosion cylinder is not an 
absurdity. The thermal efficiency of a heat engine 
——e upon five things: 

_1. The thermal power per cubic foot of the mixture of 
air and gas. 

2. The degree of voluminal compression to which the 
mixture of air and gas is subjected before ignition takes 


place. 

3. The d of voluminal expansion after ignition 
before the exhaust valve is opened. 

4, The ratio of the volumeof the exhaust gases left in 
the cylinder at the close of the exhaust stroke to the 
uncompressed volume of the charge. 

5. The amount of heat shooried by conduction per 
cubic foot of gas used. 

_ Is Mr. Danlop of opinion that any one of these things 
is in the — degree affected by the size of the 
cylinder in which the explosion takes place? 


I acknowledge that Mr. Dunlop has nowhere explicitly 
stated in his letters that the figures he has given were 
supplied to him, but I unhesitatingly affirm that I was 
justified in drawing the inference I did, and still believe 
in its correctness. I have te point out that Mr. Dunlop 
has not availed himself of the opportunity 
to deny the correctness of the inference 


“aspen to him 
»y explicitly 
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affirming that the figures were not supplied to him and 
that he made the tests himself. Mr. Dunlop claims to 
have a thorough knowledge of the engines he has selected 
for his examples ; he must, therefore, have some special 
reasons for refusing to state the diameters of the 10 horse- 
power and 110 horse-power engines, and the degree of 
compression to which the mixture of air and gas was sub- 
jected in the 40 horse-power engine, for which he claims 
an efficiency of 27.1 per cent. 

Next as to the value of the British thermal unit. As 
Mr. Dunlop has not made any of the three affirmations 
which I challenged him tomakein my letter in your issue 
of September 15, I am justified in concluding that he is 
not able todo so. If he is not he ought in candour to 
admit that the specific heat of steam is equal to about 
1000 foot-pounds, and that the value of the British thermal 
unit cannot be much less. 

Some years ago the Society of Arts rendered signal 
service to the science of gas engineering by thoroughly 
testing three gas engines submitted for trial in response 
to its invitation, especially by the thoroughly exhaustive 
reports of the gentlemen who carried out those tests. 
Has not the time arrived for the Society to again render 
the same service? Mr. Dunlop claims that by improve- 
ments in gas engines made since the date of the trials, 
the consumption of coal of a thermal power of 630 
British thermal units per horse-power per hour has been 
reduced by about 8 (eight) cubic feet. An authoritative 
statement endorsed by the Society of Arts of actual up- 
to-date facts would be welcomed by all scientific men. 

September 27, 1899. ONLOOKER. 








THE ‘‘VANDERBILT” LOCOMOTIVE 
BOILER. 


To THE EpiTor oF ENGINEERING. 

S1r,—We notice in your issue of September 15 illus- 
tration of a boiler for Vanderbilt locomotive, the descrip- 
tion of which concludes by stating: ‘‘The thing is to 
some extent experimental for locomotives, and we cannot 
enn any line of weakness. If the hard test of service 

emonstrates that a corrugated furnace is durable and 
free from cracks, the invention will make a revolution in 
locomotive-boiler construction.” 

We have the pleasure to enclose tracing of boiler (see 
above) which we supplied on a locomotive for Her Ma- 
jesty’s Government at the latter end of 1897, the only 
difference in the design being that in our case we flanged 
the plate of the firebox casing to meet the barrel instead 
of making it taper, a decided improvement when the 
necessary staying is taken into consideration. The ex- 
tended smokebox is common to both, and we have preferred 
to put the dome on the barrel rather than over the firebox. 

nglish engineers are very often too modest to get the 
credit they deserve for novel =. 
ours truly, 


W. G. BAGNaLL. 
Castle Engine Works, Stafford, September 25, 1899. 





POLLUTION OF THE AIRE.—At a meeting of the Defceca- 
tion Committee of tiie Bradford City Council on Friday, the 
15th inst., it was stated that the Rivers Board were putting 
pressure upon the Bradford authorities with reference to 
the flow of untreated sewage into the Aire. The Boai 
asked for information as to the course which the Council in- 





oard | striking fact established 4 





tended to take in the matter, a reply to be made by Oc- 


tober 1. It was decided to reply to this communication 
that the Council was doing all it could, and a reasonable 
delay was asked for in view of experiments now proceed- 
ing at the Frizinghall works and the general magnitude 
of the question. 





CATALOGUES.—We have received from the British 
Thomson-Houston Company, Limited, of 83, Cannon- 
street, E.C., a pamphlet containing photographs of works 
and shops illuminated by onalonel are lamps.—Messrs, 
Julius Harvey and Co., of 11, Queen Victoria-street, 
London, send us a price list of steam, oil, and electric 
motor carriages, showing many varieties and makes.— 
From the Swan and Edison Electric Light Company, 
Limited, 36, Queen-street, Cheapside, London, we have 
a list of wires, cables, casings, insulating materials, and 
tools. The list offers an enormous selection of cables and 
wires. Among the tools the Forstner auger bit is worthy 
of the notice of wiremen, who are generally very bad 
workmen, and need to have the best ible tools to com- 

nsate for their want of skill.—Messrs. Mather and 
-latt, Salford, send us a neat pocket catalogue of dy- 
namos, engines, motors, balancers, motor generators, 
boosters, turbine pumps, and cranes. At the end are a 
number of very useful tables. 





BELGIAN InpusTRY.—The production of coal in Bel- 
gium in the first half of this year was 10,420,410 tons, as 
compared with. 10,887,618 tons in the corresponding 
period of 1898, showing a decrease of 467,208 tons this 
year. The stocks of coal in Belgium at the close of June 
were, however, estimated at only 417,560 tons, as com- 
pared with 983,336 tons at the close of June, 1898, show- 
ing a reduction of 565,776 tons. The number of collieries 
in activity in Belgium at the close of June was 113, as 
compared with a similar number at the close of June, 
1898. The princi roduction of Belgian coal is effected 
in the Couchant de Mons and the Charleroi districts, the 
output in these districts in the first half of this year 
having been 7,387,250 tons. The corresponding output 
in the Namur, Luxembourg, and Liége districts in the 
same period was 3,033,160 tons. The production of pig 
in Dosion in the first half of this year was 502,285 tons, 
as compared with 490,503 tons in the ent period 
of 1898, showing an increase of 11,782 tons. The production 
of casting pig was 43,100 tons, as compared with 46,335 ; of 
refining pig 155,520 tons, as compared with 158,560 tons ; 
and of steel pig 306,665 tons, as com red with 285,608 tons. 
The output of the iron works of Belgium in the first half 
of this year was 250,730 tons, as com with 253,277 
tons in the corresponding period of 1898, showing de- 
crease of 2547 tons. The production of plates was 54,920 
tons, as compared with 50,105 tons ; and of miscellaneous 
iron, 195,810 tons, as com’ with 203,172 tons. The 

roduction of cast steel and ingots in Belgium in the an 

alf of this year was 359,170 tons, as compared wit 
307,916 tons in the corresponding period of 188, showing 
an increase of 51,254 tons. The production of steel rails, 
steel plates, and other forged steel in Belgium in the = 
half of this year was 309,130 tons, as com wit 
263,525 tons in the corresponding period of 1898, showing 
an increase of 45,605 tons. It will be seen thatthe most 
these returns is the mark 


progress of Belgian steelmaking. 
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EXPRESS PASSENGER LOCOMOTIVE FOR 
THE GREAT CENTRAL RAILWAY. 


Tur locomotive which we illustrate on our two-page 
plate this week, and of which we give some detail 
views on the present page, was specially designed by 
Mr. Harry Pollitt, the locomotive engineer of the 
Great Central Railway, to work the express passenger 
service on the new London Extension Line. As will be 
seen from our engravings, the engine is of the four- 
coupled inside cylinder type, with a four-wheeled bogie 
at the leading end. The cylinders are 184 in. in dia- 
meter with 26 in. stroke, and as the diameter of the 
coupled wheels is 7 ft., the tractive power of the engine 


is Bex = 105.9 1b. for each pound of effective 


pressure per square inch on the pistons. 

As shown by the plan on our two-page engraving, 
the frames are parallel from the trailing end to the 
driving axle, and they then incline inwards to the 
motion plate, from which point they remain parallel 
until past the cylinders, when they again incline 
inwards to the leading buffer beam. This arrange- 
ment is, of course, adopted to give the necessary clear- 
ance for the bogie wheels. 

The boiler has a firebox of the Belpaire type, 


and the plates of the barrel and firebox shell are | 





LINER 


e. Coupled. 
Journals 5? in. in dia. 8 in. in dia. 
by 9 in. by 9 in. 
Centre to centre : 
of journals 3 ft. 85 in. 3 ft. 104 in. 
Frames, Steel : 
Thickness ... ois es re 1, in. | 
Distance between, at cylinders 3 ft. 114 in 
Distance between coupled wheels cos ree 
Front of frame to centre of bogie 5.4, 8! os 
Centre of bogie to centre of 
driving axle’. ae 


Centre to centre of bogie wheels 9 
Centre to centre of coupled 
wheels... “oH a ¥ re 
Total wheelbase ... a Bi yet ares 
engine and ‘ 


” 





tender ... neh $54 ‘Si 44,, ns 

Total length over buffers re 53 ,, 10? ,, 
Boiler (Steel) : 

Mean diameter of barrel outside 4ft.3 in. 
Length of barrel ... sain techs Th sy Biss 
Height of centre line of rail... RG * Sala 
Barrel plates 4 in., smokebox 

tubeplate 1 in. thick © 
Firebox shell, Belpaire form 

(steel), width at bottom out- : 

side Be ae sie SS 4 ft. 1 in. 
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of Siemens-Martin steel, while the inside firebox is of 


copper. 

ithe slide-valves have, in these engines, been re- 
placed by piston valves fixed below the cylinders, the 
constructive details of these valves being fully shown 
by the views, Figs. 3 to 9, which we give on the pre- 
sent page. 

The intermediate side buffers ordinarily used be- 
tween engine and tender have been dispensed with, 
and their places taken by a large central spring rest- 
ing in two castings, one on the engine and the other 
on the tender, as shown in detail by Figs. 10 and 11 
annexed. This central buffer arrangement is found 
to effectually prevent any loose or jerky motion be- 
tween the engine and tender, and, at the same time, 
it reduces flange friction, and entirely obviates leaky 
feed-water connections. 

The engine is fitted with the vacuum automatic 
brake, and also with Messrs. Gresham and Craven’s 
steam sanding apparatus. 

Below we give a few particulars of the weights, 
dimensions, &c., of the engine: 


Cylinders, diameter 184 in. 

istons, stroke ... _ ... 26 5, 
Diameter of piston-rods... we 38 55 
Centre to centre of cylinders ... 244 ,, 


Centre to centre of valve 

spindles ... ay. ae iss 63 ,, 
Crankpins, diameter and length 84 in. by 44 in. 
Orenting-vod pins, diameter and 





length... 4 in. by 44 in. 
Wheels, Cast-Steel Centres : 
Driving and trailing diameter... 7 ft. 
Bogie, diameter ... wna ee 3 ft. 6 in. 
Tyres si . Shin. wide by 3 in. 
Axles, Steel : 
Bogie. Coupled. 
Wheel seats i ey in dia. iy tay tn die. 
y 6, in. y 7,5 in. 





Ditto, length at bottom outside 6 ft. 4 in. 
Saddle plate gin., back plate 

yz,in., crown and side plate 

in.. 

Firebox, copper, length at bot- . 

tom, inside oy oa ay 5 ft. 88 in. 
Firebox, copper, width ... ee ne a 

Pe 5 mean depth ... Gio OF --95 

“ copper, top of box to in- 

side of she 583 eas = ees 1 fo. 5g in. 
Tubeplate ... 1 in. thick, below 

tubes § in. 

Back plate ... § in. thick, crown 


ee, 18 . and side 4 in. 
231 copper tu 12 in. outside 
dctiohen, 11 and 13 B.W.G. 


Length between tubeplates 11 ft. 4 in. | 
Steam pressure ... ots ..- 170 Ib. per sq. in. 
Smallest diameter of chimney... 1 ft. 2 in. 
Heating Surface: 
Tubes nek sas eee me 1209 sq. ft. 
Firebox... Ki ee ae 100): 4 
Total ss Pa Pa 1318 ,, 
Grate area... ous oe = , 
Ratio of grate area to heating 
surface ... a Be ae 1: 65.9 
Tender : 
Diameter of wheels 4 ft. 3 in. 
heel eee 13 ” 0 9 
Capacity of tank ... 4000 gallons 
Coal capacity 5 tons 
Weight: 
rn Tons Cwt 
Engine, ie W : 15 
af pa aA wheels. 16 8 
” trailing ,, 15 6 
46 16 
Tender 42 0 


Total weight of engine and tender 88 16 


The following quotations from the specifications for 
the various materials may be of interest : 


Locomotive Crank Azles.—To be of Siemens open- 
hearth steel, extra quality, and to be well annealed after 
crankpins have been roughly turned. Tensile strain : 
28 tons per square inch, with 35 ips cent. elongation, to 
30 tons per square inch with 32 per cent. clongation. 
Bending test: A bar, 1} in. square and 8 in. long, with 
corners rounded to ,',;-in. radius, cut from the throw, 
either lengthwise or crosswise, to stand being doubled 
cold without fracture. Any axle failing before having 
run 150,000 miles to be replaced at the expense of makers. 

Engine and Tender Straight Axles.—To be of Siemens 
open-hearth steel, extra quality, and to be well annealed. 
One axle in every twenty-five tested to destruction. 
Drop test: Five blows from a weight of 2000 lb. falling 
25 ft. upon the axle, which shall be placed upon bearings 
3 ft. 6 in. apart, and turned after each blow, the test to 
be continued until the axle breaks. Tensile test: 32 tons 
per square inch with from 32 to 35 per cent. elongation 
in2in. Any axle failing before having run 200,000 miles 
to be replaced at the expense of makers.. __ 

Engine and Tender Tyres.—To be of Siemens Ba 
hearth steel, extra quality. One tyre in fifty tested to 
destruction. Drop test: A weight of 1 ton falling from 
a height of 15 ft., 20 ft., 25 ft., and 30 ft. successively, 
until a compression of 2in. per foot inside diameter is 
reached, or, if desirable, the same result may be ob- 








tained by hydraulic pressure ; the compression to be con- 
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tinued until the tyre is doubled up, or broken, Tensile 
test: 48 tons per square inch with 20 per cent. elongation, 
to 45 tons per square inch with 23 per cent. elongation in 
2in. Any tyre failing before having run twelve months 
to be replaced at the expense of makers. 

Boiler and Firebox Sheliplates.—Of Siemens open- 
hearth steel. Tests taken from each place. Tensile 
test: Lengthwise and crosswise, 27 to 32 tons per square 
inch, with 20 per cent. elongation in 10 in. A piece 
taken from each plate to stand being bent cold to a 
curve, the inner radius of which is equal to 14 times the 
thickness of the plate. 

Engine and Tender Frame Plates.—To be of Siemens 
open-hearth steel. Tests taken from each plate. Same 
tests as for boiler-plates. 

General Plates.—To be of mild steel. Tensile test: 26 
tons per square inch, with 20 per cent. elongation, to 30 
— per square inch, with 17 per cent. elongation in 

in. 

Copper Plates.—A strip must bear being doubled cold 
without showing any sign of fracture, and the plates to 
stand flanging without showing any defects whatever. 
Tests taken from each plate. 

Copper Bars.—-To be of best soft rolled copper. A 
piece of each bar to stand being doubled cold until the 
surfaces touch without showing any sign of fracture. 

Copper Tubes.—To be solid drawn. One per cent, to 
be tested as follows: Expanding: The diameter to 
stand enlarging 20 per cent. Flanging: The diameter to 
stand enlarging 30 per cent. Flattening: Pieces to stand 
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being hammered flat and bent over double until the sur- 
faces touch. Two percent. to be tested to 500 1b. per 
square inch with water. Not more than 1 per cent. of 
impurities. Annealed at ends only. 

Knyinz and Tender Laminated Springs.—To be made 
of spring steel manufactured from Swedish iron. Each 
spring to be scragged six times, each time lin. beyond 
loaded line of camber without showing any permanent 
set whatever. Buckles of Lowmoor or best Yorkshire 
iron. 

Spiral Springs.—To be made of spring steel manufac- 
tured from Swedish iron. Ends to be ground off exactly 
square with centre line. ‘To be tested by being pressed 
until solid six times without showing any permanent set 
whatever. 

Wheels.—All wheels of Siemens open-hearth steel. To 
be annealed fourteen days. One wheel in every twenty- 
five to be tested to destruction by being raised in a run- 
ning position and allowed to fall upon a solid foundation 
from heights commencing at 10 ft., and continuing by 
advancing 5 ft. each drop. Should any wheel break at 
either 10 ft. or 15 ft. and develop fractures which give 
indications of unsuitable material or other defect, the lot 
from which the test wheel was taken will be rejected. 
Tensile test: 28 tons per square inch with 27 per cent., 
to 30 tons with 24 per cent. elongation in 2in. Bendin 
test : A piece cast on spokeorrim 1in square must stan 
being bent cold toa right angle round a bar 3 in. in dia- 
meter without fracture. 

General Steel Castings.—Of Siemens open-hearth steel. 
To be well annealed. One casting of every class to be 
tested to destruction in any way considered nece3sary. 
Tensile test: 30 tons per square inch with 17 per cent. 
elongation to 33 tons per square inch with 15 per cent. 
elongation in 2 in. 

Steel Forgings.—Of Siemens open-hearth steel, soundly 
forged, and free from any defects. To be well annealed. 
From one in twenty-five a test-piece to be taken, which 
must stand 43 tons per square inch with 22 per cent. 
elongation to 45 tons per square inch with 20 per cent. 
elongation in 2 in. 


Tests for Lowm-or or other Yorkshire Iron. 
Tensile Strain Elongation 


— in 10 In. 


Tons Per Cent. 

Bars and rods, not lessthan.. 22 25 
Channel, angle, T and iron, 

not less than ... aS ons, te 23 
Plates with the grain, not less 

than ... “aif sas sos’ ae 16 
Plates across the grain, not 

less than = ve .. 20 12 


Prior to leaving the makers’ works the material to be 
inspected and tested by the locomotive engineer or his 
oan, and failing satisfactory results being obtained 
either at that or any subsequent stage, machining, &c., 
they will be rejected. The cost of all tests to be borne 
by the makers, including both cost of material and pre- 
paration of same for testing. 








INDUSTRIAL NOTES. 

THE annual report of the Labour Department of the 
Board of Trade on the changes in the rates of wages 
and hours of labour has just been issued, and the 
figures given abundantly prove that labour has, to 
some extent, participated in the general prosperity of 
the country in nearly every industry. The earnings 
in some occupations may not have reached the high 
level of 1871-3, but there has been a material advance 
in the rates of wages, which in some instances may 
mark a higher average level as a basis for future de- 
mands and concessions. Economic causes will always 
be an important factor in determining the wages of 
labour, but the action of labour organisations can no 
longer be ignored as a powerful agent, both in advan- 
cing wages and in resisting reductions, and their social 
forces are also at work, and even political influence} 
is called into play, both as regards Government em- 
er ee and employment by the numerous public 

odies controlled by local authorities. Nevertheless, 

if the cost of an article is more than the consumer or 
intending purchaser will pay, either the price must 
be reduced, or its manufacture will cease, wholly or 

rtially, as the case may be. This fact cannot be 
ignored by employers and workmen, but its recogni- 
tion is not quite so general as it might be. 

The present report is much fuller and more com- 
plete than its five predecessors, and is a really valu- 
able contribution to the labour question. Here, for 
the first time, is a series of price lists, sliding scales, and 
wages agreements operative in various districts and 
trades at the present time. About one thousand docu- 
ments are here presented, showing that, in spite of 
the comparative failure of legislation in regard to 
Conciliation Acts, the principle of negotiation is 
gaining ground, and that, too, in some of the prin- 
cipal industries in the kingdom. Some of the agree- 
ments contained in the volume are models of what 
such documents should be—simple, clear, and concise. 
Some of the lists are technical, as required by the 
nature of the employment, but the details are very 
clearly given. he progress of conciliation is evi- 


dent, and it is to be hoped that the publication of the 
measures adopted will pave the way for further 





advances in this direction. 
The total number of workpeople affected by the 


changes in wages in 1898 was 1,015,169, as compared 
with 597,444 in the previous year. Of the total 
number affected 1,003,290 received advances in the 
rates of wages, only 11,879 having to submit to 
reductions. But the totals here given do not include 
‘* agricultural labourers, seamen, or railway servants, 
with regard to whom, for reasons given in the report, 
the numbers affected cannot be exactly stated, though 
the statistics show that wages in these employments 
shared in the general advance of the year.” Domestic 
servants are alsa excluded, and these, it must be ad- 
mitted, have benefited by the increased prosperity. 
The net result of all changes in wages was an aggregate 
advance of 95,144/. per week in the wages list. In 
the p-evious year the total amounted to 45,000/. per 
week. In the first six months of the present year 
nearly a million persons participated in advances, the 
aggregate advance being 50,000/. per week, and since 
June of this year there have been further advances. 
These figures are in wonderful contrast with the his- 
tory of 1877, 1878, and 1879. In the latter year 
wages had gone down enormously, and there was a 
sad dearth of employment, so much so that some of 
the large trade unions were at their wits’ end to find 
the money to pay donation benefit, or even sick and 
superannuation benefit, though in no case were those 
benefits absolutely withheld, even if, in some, they 
were, with the consent of the members affected, de- 
ferred. The full effect of the changesin 1898 amounted 
in the aggregate, supposing the figures to cover the 
whole year, to 4,947,488/., or nearly five millions ster- 
ling. This is a considerable addition to the wages 
fund of the working population. But its full signifi- 
cance, from an economic point of view, cannot be ap- 
praised, because we have no authentic figures to show 
the aggregate increase in profits, so as tv be able to 
ascertain the proportions. As a matter of fact, the 
net results over the whole year were much less than 
the total above given, inasmuch as some of the ad- 
vances took place late in the year. But, as a set-off, 
those continued in the present year, the increase in 
the latter being in addition to that of the previous 
year. These additions to the earnings of the working 
classes not only increase the comfort of the workers, 
but help to expand our industries, for the money is 
for the most part spent in commodities at home, and 
tends to increase the demand, and hence to increase 
production also. 

When we examine the aggregate figures in detail, 
the result is not quite as satisfactory as it is in 
bulk. The following Table gives a bird’s-eye view of 
the groups of trades affected, in totals, percentages, 
and average advance in wages per week, from which it 
will be seen that the major portion of the advance fell 
to the lot of two groups of trades—three nearly ab- 
sorbed the total. The figures speak for themselves. 














| Per- ss 
|Aggregate| centage Fe 
| Number | to Total | ; Wanes 
Groups of Trades. of Work- | Number | /" Week 
ple | of of th ese 
Aected. | Persons af or 
| Employed | ected. 
Persons engaged in : : | a 2. 
Mining and quarrying .. .. 673,905 | 9.0 | 1 8 
Engineering, metal, and ship- | | 
building. . ee si .. 215,570 19.5 | 1 1} 
The building trades... ee 74,725 | 9.6 2 OF 
The textile trades - rs 8,978 | -7 =| dec, 44 
The clothing trades... as 2,565 | e- 0 4 
Miscellaneous trades .. --| 27,887 1.1 
Employés of public authorities 12,139 | oe 1 5 
Totals* .. ..  .. 1,015,169 a | 17 


* Exclusive of seamen, railway servants, and agricultural 
labourers. 

In the foregoing Table the three groups of trades 
first. given represent an aggregate of 964,200 work- 
people out of a total of 1,015,179 who benefited by 
the advance, all the other trades being repreeented by 
50,969 workpeople who shared the advance. Even 
the building trades only represent 9.6 per cent. of the 
total. Whether the reasons for this difference are 
economic or industrial is a question of a debatable 
nature, but doubtless labour organisations had much 
to do with it. The building trades have been securing 
advances in each of the last five years, ranging from 
1s. 5d. per week, the lowest, to 2s. 14d. per week, the 
highest. The engineering, metal, and shipbuilding 
trades lost 77d. per week in 1894; gained only a 
farthing in 1895, then 1s. 64d. in 1896, followed by 
1s. 13d. in 1897, and by Is. 1?d. in 1898. Miners and 
quarrymen lost in 1894-6, three years, 4s. 1}d., and 
gained in the last two years 2s. 3d. But those who 

rticipated in the advance were numerous, those in the 

ecrease comparatively few. The textile trades gained 
10#d. and lost 4}d., which is a distinct but small gain. 
The clothing trades gained in each year, in 1894, 
Is. 44d.; in 1895, 2s. Ofd.; in 1896, 1s. 34d. ; in 
1897, 1s. 114d.; and 1898, 44d. This is almost pheno- 
menal in the tailoring trades, such a succession of 
advances year by year. 

The employés of public authorities have also gained 
in each of the five years as follows: 1894, 1s. 5jd.; in 





1895, 1s. 7}d.; in 1896, 1s. 2}d.; in 1897, Is. 5id.; 
and 1898, ls. 5d. The total advance in the five years 
is — to 7s. 1?d. This large advance has been the 
result of several causes—economic, social, industrial, 
and political. The same causes are still operating 
even at an accelerated speed. The right to the 
vote is being used as a lever, not only at election 
times but constantly to advance the interests of the 
employés of public authorities by pressure from the 
outside. 

In the building trades group there are nine separate 
bodies mentioned all of whom gained, the lowest 
being the painters, the highest the plasterers, 2s. 64d, 
The builders stand next with 2s. 54d.; the masons, 
and carpenters and joiners 2s. 04d. ; plumbers, 2s,; 
labourers, 23. Ofd.; ironworkers’ wages have risen 
107d. to 1l4d.; tinplate workers were reduced 
ls. Sid.; the brass and copper trades were advanced 
ls. 43d. 

The reduction in the hours of labourin 1898 was 
not very great. The clamour for the eight hours has 
died down to almost a pious opinion, except in the 
way of an annual resolution. The total reductions 
have been: 1894, net 4.04 hours per week; in 1895, 
net 1.94 hours; ia 1896, net 073 hour; in 1897, 
net 4.03 hours; in 1898, net 2.10 hours; but io 
the latter year only 39,049 persons participated. 
In the first half of this year the reduction was 2.85 
hours per week, but only 10,020 persons were 
affected, nearly one-half of whom were building 
operatives. In 1898 two large private firms volun- 
tarily gave the eight-hours day; the total who got 
the eight hours being 2087, and only 12 employés 
of public bodies obtained the eight hours. On 
the other hand, 146 workpeople reverted from 
the eight-hours day to the former hours of labour. 
The average reduction was greater in the engi- 
neering, metal, and shipbuilding trades, 2.88 hours 
per week, than in the building trades, 1.32 hours 
per week, but, in the latter, more workers were 
affected. 

The report is not only very full of interesting matter, 
but it is well arranged and classified. The keynote 
to it all is the gradual improvement in the condition 
of the workers, especially in some groups of trades. 
But all more or less share the progress, not the leust 
being the labourers, skilled and unskilled in numerous 
industries. 


The position of the engineering trades throughout 
Lancashire remains about the same. General activity 
is well maintained in all branches; for though com- 
plaints are. heard of a slackening off as regards new 
orders, the situation is not materially affected thereby, 
for most of the establishments have a sufficiency of 
work on hand to keep them fully going well into next 
year. There is no longer any complaint as to deficiency 
of orders in the locomotive-building branch, for a con- 
siderable amount of new work has been given out 
recently, and there are further considerable orders on 
the market if the conditions as to delivery can be met. 
Boilermakers continue to be exceedingly busy, and 
there is a large weight of work coming forward in this 
branch of industry. The leading machine-tool makers 
are very full of work, sufficient to last them for some 
time to come, and a moderate amount of new work 
is being given out. All branches of electrical engi- 
neering are extremely busy, and there is quite a 

ressure of further work offering. Stationary engine- 
ladéere complain of not being so well employed, and 
there is a tendency towards slackening down amongst 
machinists, by reason of the limited weight of work 
coming forward. The Board of Trade returns as 
regards employment show that in trade union branches 
with 22,393 members, 533—or 2.4 per cent.—were 
unemployed at the date of the returns, but that was 
in the holiday season. In the Manchester and Salford 
district, extending to Warrington and Stockport, iron- 
founders and machine workers were busy, employ- 
ment being good; boilermakers were also busy at 
those places and at Northwich; engineers, smiths, 
and stokers describe trade as moderate in those places ; 
sheet-metal works are busy; ironworkers, brass- 
founders, and finishers report trade as fair. In the 
Oldham district the engineers and toolmakers report 
trade as moderate, all other sections as good or brisk, 
except the cycle sections. Employment in all those 
branches is good at Bolton, Bury, Wigan, and 
Leigh, and also at Burnley, Blackburn, and all 
adjacent districts. Improvement 18 reported in ~ 
iron trade, inquiries coming forward more freely, an 
prices stiffening with local makers. There is pre 
sure as regards finished iron, and the steel tr r 
continues briek. Altogether the position is good, an 
the outlook is exceedingly favourable all round. 


The ition of the iron and steel trades in the 
Webvaihaanen district remains about the —, 
very busy generally. The market has been a — 
quiet in tone, because consumers seem to be fair y 
well supplied for the moment, but the —- 
books have a large accumulation of orders to clear off. 
Some good offers have also been made for next quarter 
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supplies ; but as there is a prospect of increased cost 
of production, by reason of higher wages both to iron- 
workers and miners at the commencement of next 
quarter, makers hesitate to accept new contracts at 
current rates. As the demand is unabated, doubtless 
some increase in prices will take place. Common 
bars, marked and unmarked, are in chief request by 
consumers, and galvanisers are pressing for deliveries 
of black sheets, and are buying up all that makers 
have to sell. Government requirements for Admi- 
ralty purposes are unusually heavy, some large con- 
tracts having been recently given out. There has 
also boen a good demand for boiler and tank plates, 
and for hoops and tube-strip iron. Steelmakers con- 
tinue to be exceptionally busy, chiefly on account of 
bars, billets, and steel plates. Pig iron is still scarce, 
producers being able to dispose of all ee have at full 
current rates. Reports sent to the Labour Depart- 
ment state that the iron and steel trades in Stafford- 
shire, Worcestershire, and Shropshire continue good 
in all branches. Employment is good with the engi- 
neers, ironfounders, boiler, tank, and gasholder 
makers, bridge and girder constructors, and smiths, 
but the cycle trade reports no improvement. Full 
time has been the rule in the malleable iron trade at 
Walsall. At Madeley and Coalbrookdale employment 
is also good. The same report applies to all the same 
industries in the Potteries district. The hardware 


trades generally are busy. In fourteen industries | Pp 


trade is represented as good; in twelve branches 
moderate; in five smaller industries quiet. Iron- 
plate workers are fairly well employed at Wolver- 
hampton and Bilston. At Cradley Heath the block 
chainmakers are busy, anchorsmiths rather quiet. 
On the whole the outlook is good. 





In the Birmingham district there has been a well- 
sustained demand for all classes of iron, both finished 
and crude, but transactions have been somewhat 
limited, because many producers are unable to increase 
existing obligations, and others ho!d back in anticipa- 
tion of higher rates. Pig iron is again becoming scarce, 
and prices are hardening, as the mills and forges are 
again in full swing. Full list rates are freely given 
for marked bars, whilst unmarked bars are again tend- 
ing upwards in view of the enhanced cost of fuel, and 
with the expectation of higher wages for the iron- 
workers. Steelmakers continue to be very busy, some 
firms being: fully booked up to the end of the year, 
and unable to quote for earlier dates than the first 
two months of next year. A further advance in the 
price of steel bars is reported in Staffordshire, and 
some outside brands have also advanced. The posi- 
tion generally is good, and the outlook favourable. 
The state of employment in other branches of trade is 
shown by the favourable figures of the trade unions in 
the district. In branches with 20,523 members, only 
392, or 1.9 per cent. were represented to be unem- 
ployed from all causes ; the proportion in the previous 
month was 2.2 per cent. The engineers report that 
trade is moderate in eight branches, good in two, and 
in one bad, but out of 1314 members only 29 were on 
donation benefit from all causes. Toolmakers are also 
reported to be moderate, but ironfounders, smiths 
and strikers, and patternmakers report trade as good. 





The dispute ia the shipping trade drags along, but 
the men really seem to be making progress as regards 
higher rates of pay. Perhaps the officials of the 
Sailors’ and Firemen’s Union exaggerate the success 
which has attended their efforts, but it appears that 
the officials of the Shipping Federation admit of ad- 
vances in various ports, ne where the advance is not 
formally conceded an equivalent, in the shape of a 
bonus, ae been given. the accounts differ very much 
as regards the extent of the success, according to the 
source from which the information comes. The case 
appears to stand thus: In many instances crews have 
been booked on at the old rates ; in numerous instances 
advances have b2en givea. The shipowners in some 
ports still say that there is little difficulty in obtain- 
ing crews ; the men declare that ships lie idle for lack 
of crews. The Shipping Federation has not been over 
active in the dispute, but it has had its work to do. 
So far the dispute has not been attended by any 
serious sonteand iapucbionane with men who are ready 
to sign on. 





The engineering dispute in Mid-Lancashire has 
been settled. The matter was mutually referred by 
the Ne fp. and workmen to Lord James of 
Hereford, whose award has been given in favour of 
the men. The essence of the award means that in the 
opinion of the arbitrator the state of trade and the 
prices obtainable warrant the advance sought. This 
award will doubtless settle, or help to settle, the dis- 
pute of the smiths and strikers, as well as those en- 
geged on other branches. Altogether, the solution is 
highly satisfactory from the point of view of peaceful 
negotiation. 


Ths disputa in the textile trades at Dundee was 
partially end-d by a conference held towards the close 


of last week, when it was agreed to withdraw the 
lock-out notices and reopen the mills. All the opera- 
tives returned to work except those employed at 
Lochee, where the men did not join the strikers, but 
were nevertheless locked out. ‘hose men refused to 
return to work unless increased wages were conceded. 
Perhaps these also will be induced to return to work 
by the vnion officials, who were opposed to the action 
of the mill hands. If the employers were hasty in 
locking out indiscriminately, it must be remembered 
that the men were worse than hasty in their action, 
which led to the lock-out. 


The whole of the plasterers in the Bristol district 
struck work at the close of last week for an increase 
in wages of $d. per hour, which the employers refused 
to concede. The employers insist that, under the 
new rules, a six months’ notice is required for an 
advance in wages. What answer is there to this? 

The dispute at Leicester in the building trades was 
referred to arbitration, Sir William Markby being 
appointed by the Board of Trade to act as arbitrator. 
The strike commenced on April 1 for ld. per hour 
advance, and thereafter continued. Sir William 
Markby has awarded 4d. per hour, and has decided 
that the employers shall reinstate their old workmen 
as soon as possible, those so reinstated not to inter- 
fere with the non-union hands who have taken their 
laces. It is to be hoped that these conditions will 
be accepted by both parties, and be faithfully carried 
out. The concession is desirable on both sides for 
the sake of peace. 





The Scotch Amalgamated Society of Iron and Steel- 
Workers sent in a demand to the Scotch Ironmasters 
last week a demand for 10 per cent. advance in wages. 
The men allege that they are paid less than their 
brethren in the North of England iron trade, and that 
they have to work twelve - hour shifts, as against 
only eight - hour shifts in the North of England. 
The Scotch ironmasters have therefore the advantage 
over English competitors in two ways, by less wages 
and four hours’ longer labour in each shift. If this be 
so, it shows that a levelling-up process would be 
desirable. 





A great strike of men employed at the Creusot 
Works, augmented by those employed at the com- 
pany’s ccal mines, took place at the end of last week, 
the men demanding recognition of the union, and 
changes in the conditions of work. 








RAILWAY VIADUCTS IN CORNWALL, 
OLD AND NEW.* 


By Mr. T. H. Grspons, Divisional Engineer 
Great Western Railway, Plymouth. 


GREAT WESTERN Raltway OLD VIADUCTS IN CORNWALL. 

The course followed by the railway from Plymouth to 
Truro, opened in 1859 and extended to Falmouth in 1863, 
traverses many cross valleys of depth too great to be 
economically filled up by embankments. Excluding the 
Royal Albert Bridge at Saltash, 42 viaducts were pet 
on the 65 miles between Plymouth and Falmouth, and 
ten viaducts on the 26 miles between Truroand Penzance. 
The aggregate length of the 42 viaducts was 4.8 miles, and 
of the ten viaducts 1.03 mile. 
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Without going too closely into the details of con- | 


struction, which would be out of place in the general 
description called for on this occasion, all the above num- 
em _——e may be placed under one of two classes, 

or B. 

Those in Class A depend upon timber trusses to carry 
the decking and the railway, and these trusses are sup- 
ported for the most part on timber piles which form the 
piers. This kind of construction is to be found between 
Devonport and St. Germans, where the railway has to 
cross tidal creeks, in which are deposits of mud of depths 
up to 70 ft. Hence followed the adoption of timber piles 
for foundations, carrying timber piers and trusses. Forty 
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feet is the usual span for this class of viaduct, and the 
beights range between 40 ft. and 100 ft. There are three. 
principal viaducts of this type: 

Weston Mill, 396 yards long, and 46 ft. greatest height. 
(This viaduct is going to bs replaced by a steel structure 
on the beg side, and the works at the south end are 
in progress. 

Forder, 202 yards long and 67 ft. greatest height. 
Nottar, 378 yards long and 67 ft. greatest height. 

In this type of construction the changing of the timbers 
in any part of the main trusses involves the breaking up 
of the truss, which has to be cast adrift for the time, 
temporary support being provided to carry the deckin 
on one side ; this occupies so much time that the renewa 
of the principal parts of the trusses can only be done on 
a Sunday, when an interval of several hours between 
trains can be obtained. At St. Germans Viaduct, trusses 
of timber with wrought-iron ties and braces cover spans 
up to 66 ft. There is only one viaduct like this. The 
length is 315 yards, and the greatest height 106 ft. 
The piers are framed with timber, each of the four 
corners consists of a cluster of four baulks 12 in. square, 
braced horizontally and diagonally at intervals, Tes 4 
and 5, page 408. The renewal of timber trusses in this 
viaduct has to be done on a large scale; that is, all the 
upper work above the cills of the piers is renewed at 
intervals of something under twenty years. For this 
renewal a wrought-iron bowstring girder is used, which 
supports all the flooring on one side of a span, so that the 
timber truss can be taken away and a new one framed 
up to take the place of it. Twice has this operation been 
carried through this viaduct since the line was opened. 
If a new viaduct be not built within a few more years, the 
operation will have to be repeated. The diagram ele- 
vation, Fig. 1, below, and the detail elevation and trans- 
verse section, Figs. 4 and 5, show the largest example of 
Class A, or the trussed timber viaduct. 

In Class B may be included the large majority of the 
viaducts, over valleys where good foundations are to be 
had. The general type of construction in such cases is 
shown in jh 2 2 and 3, but more clearly on a model, 
which is exhibited. Drawings illustrating this class 
are also shown in Figs, 6 and 7, page 408. The 
general plan is to have masonry piers built from 60 ft. 
to 66 ft. apart (centres) and carried up to cill level, 
which is about 35 ft. below level of rails. From the tops 
of these piers three sets of struts radiate, four struts in 
each set, making twelve struts on each pier: these struts 
are kept in place by horizontal walings and diagonal 
braces of timber, and on the top of the struts are the main 
carrying beams in three runs for the single line; the 
beams are double, and the top and bottom beams are 
united together by raking bolts, joggles, and keys. The 
top width of the viaduct is from 15 ft. to 164 ft., according 
to the construction of the parapets. 

The viaducts in West Cornwall, none of which now 
remain, had smaller spans (50 ft. centre to centre of piers) 
and three legs in a set instead of four, the middle one 
being vertical ; but the main object in all these designs 
was to facilitate the renewal of any strut or beam without 
disabling the viaduct for a long time. In order to change 
one of the legs, less than an hour will suffice ; for —_ 
ing beams about double as long an operation is needed. 
The general appearance of the fan-like struts and open 
parapets is not a disfigurement in the landscape. 

The author does not intend to deal with the Royal 
Albert Bridge at Saltash in this general paper, but hopes 
that the inspection that members will make of it will 
satisfy them that it is entitled to hold its own among 
bridges designed up to the pene day. Each main 
tube was erected at a low level and then raised to its ulti- 
mate position. 

When the work now going on is finished, there will 
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remain only one timber viaduct between Truro and 
Penzance, namely, the low one that crosses the beach a 
quarter of a mile before reaching Penzance station. 

Between Plymouth and Falmouth, speaking b proce 4 
two-thirds of the work of reconstruction has y 
been done, and the work is still busily in hand. The 
drawings chosen to illustrate the general construction of 
viaducts of Class B are those of Truro on the main line, 
Fig. 2, and Ponsanooth on the Falmouth branch, Fig. 3; 
both of these are now re rg the traffic, and are good 
examples of length and height. ; 

New Viaducts.—The first step towards reconstructing 
viaducts in Cornwall was taken in the year 1869, when the 
Probus viaduct, 145 yards long and 43 ft. high, was re- 
placed by an embankment, and the centre line of railway 
was improved at thesame time, 
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Between the years 1873 and 1886 the viaducts in the 
Glynn Valley, between Doublebois and Bodmin Road 
stations, eight in number, and those near Liskeard, three 
in number, were dealt with, and will now be briefly 
described. es 

In 1873 a contract was let for the Drawwood deviation 
which comprised the substitution of an embankment with 
a retaining wall, Figs. 8 to 10, for Drawwood viaduct, the 
old viaduct being of the same type as that at Probus, while 
West Largin viaduct was replaced by a new viaduct with 
three arches in masonry, Figs. 13and 14. Drawwood old 
viaduct was 227 yards long by 53 ft. high, while West 
Largin was 108 yards long by 81 ft. high. The stone used 
was taken from the company’s quarry at Westwood, one 
mile west of Doublebois station. This quarry furnished 
stone for all the eleven viaducts which are now being 
described. : 

The quarry yields a hard, durable, shale rock with flat 


‘quarry was found to be a convenient place for tipping 
** deads,” for a great deal of the stuff excavated was not 
fit to use for building stone. Rubble from the quarry 
was also used for filling up embankments, and for build- 
ing dry walls at the ends of the new viaducts. Eleven 
viaducts were built in this manner and in the oy 
order: Drawwood, Figs. 8 to 10; West Largin, Figs. 1 

and 14; Penadlake, Figs. 11, 12, and 15; Clinnick, 
Fig. 16; Westwood ; Moorswater, Fig. 20 ; Derricombe ; 
St. Pinnock; Largin; Bolitho; Cartuther. Drawings 
are submitted of the first four; Westwood is omitted 
because it is very much like West Largin. It will be 
noticed that segmental arches not exceeding 50 ft. inspan 
are used, the heights being nowhere ter than 80 ft. 
In designing Moorswater viaduct, the height of the 
structure, 148 ft., and the width of the valley called for 
inc spans, and eight arches, each of 80-ft. span, 
were built. In this viaduct, as in all the others, the old 





Fig .2.TRURO VIADUCT ON THE MAIN LINE CLASS G 


the same axis as that of the old viaducts. The 
original piers are of a form which allowed of their 
being raised so as to carry wrought-iron main girders, 
which were set outside of the old timber structures; 
then cross-girders and rail girders were added without 
removing any important carrying part of the original 
timber. As soon as the new girder-work was com- 
pleted underneath, the timber beams and struts which 
were no longer wanted to support the railway were 
taken out piece by piece ; and, lastly, the timber-decking 
planks were removed a few at a time, and their places 
taken by Barlow rails. By this operation all perishable 
material was removed from the viaduct, and it was 
effected without any interruption of the traffic on the 
single line overhead. This line remained single for about 
ten years, and ran pre J the axis of the viaduct; but 
when the line was doubled in 1893 the up and down 
roads were each placed on the side belonging to it. The 
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. For General View 9 
See Fig. 1. 
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natural beds, well suited for bridgework. Cornish | structure was wide enough for a single line of rails of 


granite was used for quoins of piers and arches, for 
impost and string courses, and for coping; in some cases 
the Westwood quarry stone was usod for dressings and 
for pier quoins, but not for arch quoins. The mortar 
—— was gau with lias lime, sand, and ashes. 

roportions, 1 of lime to 14 or 2 of the other compo- 
nents. Edge stone mills were u for grinding the 
mortar. Following the two viaducts included in the 
Drawwood contract, the Cornwall Railway Company 
built the remaining nine viaducts with their own staff 
without employing a contractor, using their quarry at 
Westwood to supply the bulk of the stone. The extent 
of their operations may be estimated by a glance at the 
quarry, which can be seen from the railway one mile 
below Doublebois station and on the down line side. 
Nearly all the stone taken out has been used in the recon- 
struction of these eleven viaducts, and of two others near 





Grampound-road, which will be described further on. 


The valley under Westwood viaduct and adjoining the 


7-ft. gauge: while the new structure was made to carry a 
double line of rails of 4 ft. 84 in. gauge. In building at 
Moorswater, the materials were delivered by rail at the 
top; they were then run down an inclined plane to the 
yd where required, and thence lifted and set in place 
y one of four Scotch derrick cranes worked by steam, 
which stood on stages of 70 ft. in height, so that they 
could handle materials for the masons at a height of 
120 ft. above the level of the ground. These cranes were 


of 3 tong register, but generally the loads were not | 78f 


allowed to exceed 2 tons. As soon as the centres were 


fixed, an overhead road, at a level of 2ft. above the} 11 


crowns of the main arches, with travelling cranes upon 
it, was used for handling materials for building arches, 
spandrils, and upper works. On this viaduct iron 
hand rails were used for parapets with timber outside 





For General View 
See Fug . 3. 








— one to each line of railway. The viaducts at 
t. Pinnock and Largin, of 150 and 130 ft. in height 
respectively, were the first to be reconstructed on 
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line of division between the new and the old masonry 
of the piers is no longer so clearly marked as it was 
originally. ‘Che new work has been exposed to the 
weather in the Glynn Valley for nearly twenty years, 
and the two lots of masonry have grown alike in 
colour. ; : 
The remaining three viaducts—Derricombe, Bolitho, 
and Cartuther—were rebuilt with masonry arches of seg- 
mental form, span being 564 ft. and the rise 20 ft. _ 
Derricombe bes four arches with a central height of 


t. 
Bolitho has seven arches with a central height of 
5 ft. 
Cartuther has five arches with a central height of 
f 


t. 

Bolitho viaduct had to be built without the purchase of 
any additional land. The piers were completely built up 
to the level of impost course, as they did not come oppo- 
site the old ones ; then the arches were built in — 
longitudinally ; the first part was just wide enough to 
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carry one line of rails to the 7-ft. gauge; as soon as the 
traffic had been turned upon the new work, the old 
viaduct was taken down and the missing width was added 
to the arches from end toend of the new viaduct, so as to 
provide for a double line of 4 ft. 8} in. guage. By due 
allowance in erecting and loading the centres any crack 
or inequality in the line of junction of the two parts of 
the arches was avoided. he eleven viaducts in this 
section of the line having been completed, two were built 
between Burnzullow and Grampound-road stations. The 
arches have the same dimensions as those of the four 
viaducts last described. 





Top of Copiig 2:3 above Raw Level. 
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on viaduct has seven arches with a central height of 


Coombe (St. Stephen’s), Fig. 19, e 410, has ten 
arches with a centenl tana of 70 ft. sis 

These viaducts call for no description, being similar to 
those that have gone before in this paper. mbe via- 
duct is an example of arches of 564 ft. span. This was ! 








the farthest 


quarry near Doublebois was carried. 


Company was Coombe-by-Saltash. 
contract, the contract being si 


way Company. 





The last viaduct ordered by the Cornwall Railway | six in number, with a central height of 53 ft. 


int westward to which the stone from the | Guilford viaduct will be found. It has arches of the 


/smaller size, 45 ft. with a rise of 15 ft. They are 
The 


It was built by drawing of Penwithers, Fig. 20, page 410, suffices to 
I ed in 1889, after the | illustrate this type of work. All these were built by 
line had been taken over by the Great Western Rail- | contract. 

; It is situated close to the Saltash | 
station, and carries the railway across a tidal creek 
where mud to a depth of about 45 ft. is found. The | reconstruction the axis of the old vi 
foundations being costly, a span of 70 ft. was adopted for | new piers were built and old ones enlarged ; and the tim. 
the arches, which are seven in number, while the central | ber superstructure was replaced bit by bit with one of 


Adjoining Hayle Station is a long low viaduct with 36 
ms of 40 ft. In 


spans of about 20 ft. each, and two s 
uct was retained ; 


height is 86 ft. above the surface of the mud. Timber | wrought iron. The erection of the new superstructure 
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cofferdams were used for the three piers in the tidal 
estuary, and a good rock foundation was obtained through- 


out. 

Between the years 1883 and 1889 the Great Western 
Railway Company, who owned the West Cornwall line 
between Truro and Penzance, reconstructed seven via- 
ducts on that section of their system. Between Truro 
and Chacewater stations three were built with granite 
masonry, with arches of 45 ft. span and 86 ft. rise. Pen- 
withers, Fig. 20, page 410, has seven arches with a 
central height of 68 ft.; Chacewater has five arches 
with a central height of 55 ft.; Blackwater has seven 
arches with a central height of 70 ft. The engraving 
of Penwithers will suffice to illustrate all the viaducts 
of this class. 

Redruth viaduct, close to the station of that name, is 
also built with granite masonry, and has seven arches of 
564-ft. span and rise of 20 ft.; and one of 60-ft. span over 
Penryn-street. This viaduct was built in two sections 


throughout, for here, as at Bolitho, lack of land re- | and the piers are rai 


quired the site of the old viaduct to be ultimately occu- 
pied by the new work. Piers, as well as arches, were put 
up at two operations, and without any perceptible indi- 
cations remaining to show the line of junction. 


Angarrack viaduct, between Gwinear-road and Hayle raised is now in ay om and 
stations, is also of granite; it has eleven arches of 564 ft. | members. Here it has 
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was done by the company’s men, while the rest of the 
work was let by contract. 

Following the amalgamation of the Cornwall with the 
Great Western Railway Company, the narrowing of 
gauge works ensued in 1892, and soon afterwards the 
work of viaduct reconstruction in Cornwall, in con- 
nection with the doubling of certain sections of the line, 
was undertaken on a large scale. The general lines of 
the earlier reconstruction were not changed—that is to 
say, where the height of the old viaducts and the piers 
admitted it, new steel superstructures were erected on 
the original esr which were raised for the purpose. 
Examples of this are to be seen at Liskeard viaduct, close 
to the station ; at Coldrenick viaduct, close to Menhenoit 
station. The method of erection on the original axis, 
and without interruption of traffic, was the same as has 
been described in the case of St. Pinnock and of Largin 
viaducts; but instead of the Barlow rail decking 
formerly used, corrugated steel flooring is applied ; 

i with Staffordshire bricks instead 
of with stone masonry. Liskeard viaduct is illustrated 
by Fig. 21, page 410, which shows new and old work. 

At Keyham viaduct, near Devonport station, the 
process of reconstructing in steel on the old piers 
can be seen by the 
n necessary to widen some of 


span with a rise of 20 ft., and it crosses a broad valley at the piers from the foundations ; in the former instances 


a height of about 100 ft. 





Half-a-mile nearer Hayle, the new masonry or brickwork begins at about 35 ft. 
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below level of rails. The form of the old piers at Key- 
ham is not so suitable as in those at Liskeard and else- 
where. In all these viaducts erected on the same site as 
that of the running lines, the girder work is provided 
by : sana but all the rest is done by the company’s 
staff. 

New viaducts in granite masonry, with arches differing 
but little from those already described, have been built 
at Treviddo and Tresulgan, one on each side of Men- 
heniot station ; these have only been lately opened for 
traffic, and at Tresulgan the al cated bas not yet been 
removed. At Miltown, near Lostwithiel, a viaduct like 
that at Treviddo was completed in 1895. Two large 
viaducts of similar character have recently been completed 
near St. Austell. Gover viaduct has eight arches with a 
central height of 99 ft. St. Austell viaduct has ten 
arches with a central height of 113 ft. 

Arched viaducts in granite masonry not yet completed 
or open for traffic are situated thus: Tregagne, between 
Grampound-road and Truro; Tregale, between Gram- 
pound and Truro; Penponds, 1 mile below Camborne 
station. All these masonry viaducts are being built by 
contract; they have the main arches turned with Staf- 
fordshire bricks, and the parapet walls, and in some 
cases the spandril walls, are also of the same material. 
The foundation generally obtained throughout the series 
has been shale rock, the beds being inclined at various 
angles between the horizontal and vertical; and no 
single case of settlement due to failure in a foundation 
to carry its load has arisen, from the beginning of 
the reconstruction work up to the present time. From 
10 ft. to 15 ft. of excavation has generally sufficed to 
reach the rock; in a few cases the depth has been 
twice as great. Timber centring has been used, 
several viaducts in succession being served by the same 
centres. American yellow pine is the timber used 
generally in the Cornwall viaducts, and the preserving 
“peene is that known as kyanising. This process has 

eu found to render the timber not liable to catch fire 
easily, and this is a very necessary qualification in pre- 
paring timber for such purpose and situation, 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, September 2 there was launched from the 
royal dockyards at Copenhagen, in the presence of the 
King of Denmark, the Princess of Wales, and a most illus- 
trious gathering, the new Danish warship, the Herluf 
Trolle, Her displacement is 3470 tons, length about 
271 ft., breadth 50 ft. and depth in water about 16.12 ft. 
She will have two propellers. The engines are calculated 
at 4200 indicated horse-power, and tha maximum speed at 
15 knots, The armament will consist of two 24-centimetre 
breechloading guns from Canet, placed in the turret ; four 
150-millimetre rapid-firing guns, manufactured at Bofors, 
Sweden, and placed in the protected corners of the deck- 
house ; ten 57-millimetre rapid-firing guns, made in Den- 
mark, and eight lighter guns. There are three submarine 
torpedo-firing appliances, one in the bows and two at the 
sides. The Herluf Trolle is built of steel, with double 
bottom and numerous watertight compartments ; the per- 
pendicular side armour extends from about 3 ft. above 
the water line to the same distance below, and its thick- 
ness decreases towards the ends. The side armour ceases 
about 20 ft. from the bows, and the ends of the side 
armour are connected by means of an armoured bulkhead, 
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roceeds below water to the 


from which an armoured deck 
armoured deck and all 


spur. The ship is fitted wit 
modern appliances, 





On Tuesday, the 19th inst., there was launched from 
the yard of the Northumberland Shipbuilding Company, 
Limited, at Howdon, the s.s. Hillglen, a fine spar-deck 
steamer built to the order of Messrs. Hugh Evans and 
Co., for the Liverpool and Maranhan Steamship Com- 
pany, of Liverpool. The Hillglen is a steamer designed 
to carry 6500 tons deadweight on a moderate draught, her 
dimensions being 352 ft. by 48 ft. by 30 ft. depth moulded. 
The Wallsend Slipway and Engineering Company will 
supply her machinery, which consists of a set of triple- 
expansion engines having cylinders 23 in., 384 in., and 
65 in. in diameter by 48 in. stroke, two steel boilers 16 ft. 
by 10 ft. 6 in. long, fitted with Purves flues, working 
pressure 180 lb., and 1800 indicated horse-power. 





Messrs. Robert Napier and Sons, Limited, Govan, 
launched on the 19th inst. the Trent, the second of two 
steel screw steamers which they have on hand for the 
Royal Mail Steam Packet Company, London. The 
ne gE ape are: Length, 425 ft. ; breadth, 50 ft.; 

epth, 35 ft.; gross tonnage, about 5500. Accommodation 
has been provided for a large number of first-class pas- 
sengers, The dining saloon is on the main deck. On 
the promenade deck is a reading-room and ladies’ boudoir, 
and further aft a commodious smoking-room. A feature 
of the passenger accommodation is the extra large state- 
rooms, Accommodation is provided for 40 second-class 
passengers. The machinery consists of a set of triple- 
expansion engines of 7000 indicated horse-power, with six 
single-ended steel boilers for a working pressure of 180 
Ib., with Howden’s system of forced draught. 

Sir W. G. Armstrong, Whitworth, and Co., launched 
the Japanese first-class armoured cruiser Idzumo on the 
19th inst. The principal dimensions of the vessel are as 
follow: Length between perpendiculars, 400 ft. ; breadth, 
68 ft. 6 in.; depth, 41 ft.; draught, 24 ft. 3 in.; displace- 
ment, 9750 tons. The armament consists of four 8-in. 
breechloading guns twin-mounted in barbettes ; fourteen 
6-in. quick-firing guns—ten in casemates—six on the main 
deck and four on the upper deck, the remaining four 
being on the upper deck protected by shields; seventeen 
12-pounder quick-firing guns—eight on the shelter decks, 
two on the main decks forward, four on the bulwarks, 
and three in the military tops; four submerged torpedo 
tubes—two forward and two aft. The vessel has a com- 
plete water-line belt of Harveyed nickel-steel armour 
Zin. thick amidships, reduced at the ends. Above this 
there is a citadel of 5-in. Harveyed nickel-steel armour 
enclosing the bases of the barbettes, and carried from 
the top of the water-line belt to the main deck. The 
barbettes are of Harveyed nickel-steel 6 in. thick, the 
casemates are of nickel steel 6 in. thick, and the conning 
tower is Harveyed nickel steel 14 in. thick. The ma- 
chinery is of the twin-screw vertical triple-expansion 
type, to develop 14,500 indicated horse-power, and the 
speed guaranteed is 20? knots, the boilers being of the 
| Belleville latest type. She has a bunker capacity for 
about 1600 tons of coal. Accommodation is provided for 
an admiral, 52 officers, and 430 petty officers and men. 
The vessel is a sister ship of the Asama and Tokiwa. 





On Wednesday, the 20th inst., Messrs. Craig, Taylor, 



















and Co. launched from thair Thornaby Shipbuilding 
Yard, Thornaby-on-Tees, the Arechondo, a steel screw 
steamer 299 ft. by 43 ft. by 21 ft. 3in. moulded. The 
engines have been constructed by Messrs. John Dickinson 
and Sons, Limited, Sunderland, the cylinders being 21 in., 
35 in., and 57 in. in diameter by 39 in. stroke. There are 
two large steel boilers working at 160 lb. pressure. 





The London, battleship, was launched at Portsmouth 
on the 21st inst. by Lady George Hamilton. The dis- 
placement of the London at the time of taking the water 
was about 5000 tons, including the launching ways, but 
when completed she will displace 15,000 tons. The new 
vessel is of the following dimensions: Length between 
perpendiculars, 400 ft. ; extreme breadth, 75 ft. ; draught 
—forward 26 ft. 3 in., aft 27 ft. 3 in. Her inverted, 
vertical, triple-expansion engines, made by the Earle 
Company, of Hull, will have an indicated horse- 
power of 15,000; her boilers are of the Belleville 
type. Her speed will be 18 knots, and her coal 
stowage 2040 tons. The complement of the great vessel, 
when she is ready for sea, will be 773 persons, exclusive 
of an admiral and his staff, if carried, for whom accom- 
modation is provided. The armament of the London will 
consist of four 12-in. breechloading wire guns, twelve 6-in. 
quick-firing guns, sixteen 12-pounder quick-firing guns 
weighing 12 cwt. each, two 12-pounder quick-firing guns 
weighing 8 cwt. each for boat use, six 3-pounder quick- 
firing guns, and eight .45 in. Maxims. Four submerged 
torpedo tubes and fourteen 18-in. and five 14-in. tor- 
pe complete her powers of offence. The thickness 
of the armour-plating in various parts is thus described : 
For 216 ft. of the sides, 9 in., ee beyond this length 
towards the bow to 2 in. ; on bulkheads, 12 in., 10 in., 
and 9 in. ; on barbettes, 12 in., 10 in., and Gin. ; on case- 
mates, 6 in.; on fore conning tower, 14 in., with 8.in. 
communication tubes; on the after conning tower, 3 in, 
with 3-in. communication tubes; on the twelve gun- 
shields, 8 in. and 10 in.; on the roof and floor of the 
same, 3 in. of Harveyed nickel-steel. The following 
are the particulars of the protective deck - plating : 
Middle deck between armour bulkheads, two thicknesses 
of 1in., with an extra thickness of 1 in. on the slopes 
over the machinery spaces; lower deck before forward 
armour bulkhead, two thicknesses cf 1 in.; lower deck 
abaft after armour bulkhead, two thicknesses of 1 in. 
and 4 in. respectively ; main deck between armour bulk- 
heads, two thicknesses of 4in. The London will have 
two steel masts, each fitted with a military or fight- 
ing top, and with a searchlight platform on the main top- 
mast, and a long-distance semaphore for signalling at sea 
will be fitted. This semaphore is about 160 ft. above the 
level of the water line. The masts are to be provided 
with three derricks, two forward and one on the main- 
mast, and these derricks, primarily fitted for hoisting out 
the boats, will be of great utility when coaling. The 
boats include four steamboats, two 56 ft. in length and 
two 40 ft. in length, and 14 sailing and pulling boats, 
ranging from a 42-ft. sailing launch to a small dinghy. 
The two larger are capable of steaming about 13.5 knots, 
and are fitted with torpedo-dropping apparatus. They 
will also act as scouts whilst the parent ship is in harbour. 
Three independent sets of dynamos and engines are re- 

uired to light the ship, work the electric motor fans and 
the searchlights. Every compartment except the double- 
bottom, &c., will be efficiently lit by incandescent lamps. 
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Compmep By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACIS 1883—1888, 
mber of views given in the Specification wings is stated 

‘San pS where none are mentioned, the Specification is 

not illustrated. z 

Where inventions are communicated from abroad, the Names, &c., 

of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

"Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 


the uniform price of 8a 

The date of the advertisement of the nce of a complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months the date of 


the advertisement of the tance of a complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


10,205. R. Girouard, Westbrook, Cumberland, 
Maine, U.S.A. Electrolytic Liquid Feed. [1 Fig.) 
May 15, 1899.—This invention relates to a device for feedin 
liquid to electrolytic apparatus or to vessels where such electric: 
conditions prevail that it is important to guard against leakage 
of electricity through a continuous liquid stream either to an ex- 
ternal supply tank or elsewhere, and where also the nature of the 
process carried on demands a substantially constant supply of 
liquid. Patent 8001, 1894, is referred to. The invention effects the 
object desired without the use of moving mechanical parts, and is 
susceptible of adjustment to regulate the quantity of liquid fur- 
nished. Inthe drawing there is shown a supply reservoir which 





contains the liquid which is to be fed to an apparatus. The 
level of liquid is maintained substantially constant in the 
supply reservoir either by a ball-cock or by a weir, and from this 
reservoir the liquid is delivered to the receiving funnel, which 
communicates by a pipe with the electrolytic or other apparatus 
(not shown). In order that the liquid shall be fed to the receiving 
funnel in small, constantly intermitting quantities, feed apparatus 
is interposed between the supply reservoir, and the receiving 
funnel, the said apparatus comprising a capillary tube arranged 
and connected in such manner in relation to the liquid level 
that the flow of liquid is interrupted therein periodically by 
spaces in which air only is contained. (Accepted August 2, 1899.) 


13,570. B. McInnery, Omaha, Douglas, Na, U.S.A. 
Electric Generators. [3 Figs.] June 30, 1899.—In the 
Operation of gas engines where an electric generator has been 
used for producing a spark, and especially where the generator 
consists of a permanent magnet and a keeper (one of which is 
movable with — to the other) difficulties are stated to have 
been encountered from the fact that in many sparking devices the 
parts are so operated that the sparks are produced at improper 
periods, interfering with the regular operation of the engine and 
resulting in loss of power, and further that in apparatus of this 
type magnetic leakage has been so great that it has been neces- 
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(13.570) 


Sry to use generators of objectionably large size. In order to 
oo this result the generator is constructed in such manner as to 
«pt it to be used for compensating irregularities in the sparking 

evice, while at the same time insuring a greater development of 
ectric energy than has hitherto been common. The generator 
ee of two parts, the permanent magnet a, and the keeper }, 
and one of these parts is secured in a stationary position upon the 
engine and the other is movable. As shown the permanent mag- 
my is bo'ted to a part of the frame and the keeper is Sas Ne fo 

Part of a flywheel. The permanent magnet is laminated o 


tant 





rising a series of lamin which are bent or cut to a UJ shape, one 


imb in contact with the end of the permanent magnet and 
the other limb projecting at right angles to the plane thereof, 
and having wound around it a coil of wire which connects 
with the coil upon the other pole-piece and is in circuit with the 
sparking device. The keeper preferably consists of a series of 
laminw, connected together between two brackets bolted to the 
flywheel. Hitherto the keeper and the permanent magnet have 
usually been so arranged that the keeper first approaches 
the pcle-pieces and then travels over the magnet, or the pole- 
pieces alone are presented to the keeper, but by this invention 
these parts are so disposed that in the operation of the engine the 
keeper first travels from the toe or connected end of the permanent 
magnet towards the pole end. In consequence of this arrange- 
ment there is practically a short-circuiting of the permanent 
magnet through the keeper as the latter travels over the magnet, 
which tends to remove the flux from the pole-pieces. This lowers 
the flux in the pole-pieces to the lowest practical extent just prior 
to increasing it to a maximum, so that the rate of increase is very 
rapid, and as the generation of the current depends on the 
rapidity and magnitude of the change, momentary currents of 
comparatively great energy are obtainable. Contributory devices 
are described. (Accepted August 30, 1899.) 


22,492, T. Andrews, Woolwich, Kent. Lubricant- 
arr Projectiles. [2 Figs.] October 26, 1898.—The 
object of this invention is to improve the accuracy of flight of 
barrel-lubricating projectiles such as are described in Specifica- 
tion of Patent 16,836, 1895, which relates to projectiles containing 
or adapted to contain a quantity of lubricating material, and so 
formed that as the — is propelled along the barrel of the 
firearm the lubricating material is pressed or forced outw on 
to or against the interior surface of the barrel, the inertia of the 
air and of the lubricating material being utilised for pressing or 
forcing out the latter when the —— is driven forward by 
the explosion of the charge in the gun. For this purpose the 
improved projectile is made with one or more longitudinal pas- 
sages extending from its forward end or point, and terminating in 
a series or group of ges which extend radially through the 
exterior surface of the projectile at an angle to the longitudinal 
passage or which are filled with lubricating material so 
that when the projectile is moved forward by the explosion of the 
charge, the lubricant is expelled or squeezed out of the said radial 
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passages on to the bore of the oes and intothe grooves of the rifling. 
It has been found that after the lubricant in the aforesaid passages 
has been expelled and the projectile has left the gun, the air 
passing through the longitudinal and radial passages increases 
the resistance to the projectile during flight, and therefore, 
according to this invention, a projectile of this kind or class is 
provided with a device which prevents air passing through the 
aforesaid passages after the projectile has left the gun. One or 
more sliding or movable air checks is situated within the mouth 
of the longitudinal passage or passages containing lubricating 
material. The lower end of the longitudinal passage is preferably 
conical in shape, and the air check is made to circumferentially 
fit the lower end of the longitudinal passage, so as to enable it to 
interrupt communication between the said es. When the 
lubricant is expelled the air check reaches the lower end of the 
longitudinal passage, and closes the radial passages, so prevent- 
ing any current of air passing through the projectile during its 
flight. The air check may consist of a spherical ball of lead 
(convenieniently a shot) or of a metallic cup-shaped stopple. (Ac- 
cepted August 30, 1899.) 


HYDRAULIC MACHINERY. 


21,493. O. Frankl, London. Pipe-Testing Appa- 
ratus,. [1 Fig.] October 12, 1898.—This invention relates to 
apparatus for testing whether pipes or tubes are fluid-tight. The 
apparatus comprises a liquid reservoir or chamber having an 
inlet and an outlet pipe, the former provided wirh a shut-off 
cock or valve. The reservoir or chamber is filled with a liquid to 
the level of the inlet and outlet pipes, and a displacement pipe is 
fitted by means of a gland and stuffing-box in the reservoir or 
chamber, so that the lower end dips below the surface of the 
liquid. The inlet pipe is fitted with suitable means to force or 





admit air or other gas under pressure therethrough, and the out- 
let pipe is fitted with means for airtightly connecting it to the 
pipe or tube to be tested. When the apparatus is connected up, 
air is forced or admitted to the interior of the reservoir or 
chamber, and its pressure on the surface of the liquid therein dis- 
places the same, and causes it to rise in the displacement tube ; 
the cock or valve in the inlet pipe is then shut off, and any leakage 
in the pipe or tube being tested is indicated by a fall of the liquid 
in the displacement tube. (Accepted August 30, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
19,364. G.S.Richmond, Llanelly. Tinplate Clean- 





Comprises a series of plates of any desired , and in 


with each end of this magnet is a pole-piece, each pole-piece com- 





Cc 
ing Machine. [1 Fig.] September 1z, 1898.—The object of 





this invention is that tinplates may be cleaned without being 
scratched. In carrying out the invention two semicircular 
troughs are attached to each other, and used for containing bran 
or other cleaning material. Upon the framing of each trough in 
bearings is a shaft, upon which are mounted a number of wheels 
or arms on a centre-piece. On the periphery are two or more rows 
of arms for carrying one end of the plate to be cleaned, and behind 
these at suitable distances are a number of claws fixed on a spindle 
which passes through bearings on the arms of each wheel for the 
purpose of carrying the other end of the plate or sheet to le 





cleaned ; at the end of each of these spindles is fixed a lever 
which is operated by a curved guide fixed inside the semicircular 
trough framing for the a of closing the claws to pick up the 


plate and of opening them to permit the plate to fall into the 
next trough or receiving table as the case may By this 
means the plates or sheets are carried through the cleaning 
material in one trough, and the action of releasing the plates to 
allow them to fall into cleaning material in the next trough causes 
the side of the plate which was uppermost when in the first trough 
to become the lower side in the second trough, s? that the plate 
= ” equally cleaned on both sides. (Accepted August 30, 


17,620. G. Clark, G enzie, 
Linlithgow. Screw and (3 Figs.) 
August 16, 1898.--This invention has reference to feeding devices 
where an internal screw-threaded nut works on a screw-th ed 
spindle, such as in portable tobacco-cutting machines, miners’ 
boring tools, and the like. The improvements consist in forming 
the nut with the internal screw thread on only one-half or a seg- 
mental of the surface, the other semicircular or ental 
facing part of the nut being cut away ; and in forming the said 
nut with a corresponding longitudinal extended part with the 
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screw thread facing the screw thread of that of the other part of 
nut, but at a distance from it, the thread of the one part com- 
mencing nearly at the point where the thread of the other termi- 
nates, but leaving a plain surface clear of thread at the junction. 
The usual feeding gripper is formed on or attached to the outer 
surface of the nut. By this construction after cauting the nut it 
can be shifted along the screw spindle to any position, so that 
the rotary motion of the latter does not require to be reversed at 
the end of the feed to return the nut to the starting position. 
(Accepted August 30, 1899.) 


18,451. J. E. Meredith, Birmingham. Adjustable 
Spanners. [11 Figs.) August 27, 1898.—A flat section lever is 
provided at one end with a metal loop formed of sheet metal 
folded centrally, thus forming a loop of two thicknesses of metal 
which are arranged to embrace between them the end of the flat 
section lever. The loop and lever are jointed together by a cross 
rivet or pin so that the loop can turn about the pin in a plane 

rallel with the face of the lever. The interior shape of the loop 
is hexagonal or is a hole with two of its slides making an angle of 
60 deg., so as to suit hexagonal nuts. The end of the lever near 
which the looped part is jointed is so shaped and curved that 

























NU 


6% 











when the looped part is turned in such a position as gel ge: roms 
from the side of the lever the latter does not protrude at all (or 
but very little) across the opening in the loop, and thus the latter 
will take a large nut which will be pressed against the two in- 
clined sides of the interior of the loop by the curved end of the 
lever acting like a cam when the lever is turned to turn the nut, 
thus securely holding the nut between the two inclined sides of 
the loop and the curved end of the lever. When the looped part 
is placed on a smaller nut, and the lever is turned to turn the 
nut, the curved end of the lever protrudes farther across the 
o— of the loop, thus diminishing said opening and pressing 
the nut against the two inclined sides of the loop as before. Thus 
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the opening in the loop will suit various sizes of hexagonal nuts 
by merely turning the loop to such a position on the lever that 
the curved end of the lever fits against one of the flat sides of the 
nut and presses the nut against the two inclined sides of the loop. 
When the invention is applied to a double-ended spanner the 
lever above described is made curved at both ends, and each end 
is fitted with one of the said looped parts. When the spanner is 
not in use the looped part or looped parts can be turned and 
folded against the body of the lever so as to embrace the same 
and thus occupy but little space. Modifications are . provided. 
(Accepted August 2, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 


12,390, M. B, Ryan, Catford, Kent. Plating and 
Colouring Aluminium. June 14, 1899. This invention 
relates to the electro-deposition of metals on aluminium and its 
alloys, and comprises a process for fixing on the surface of the 
aluminium a metallic amalgam, whereby a base is provided on 
which the striking solution may act positively, the said amalgam 
base so intimately adhering to the surface of the aluminium, 
that, after pasing through the striking solutions, the metal may 
be rolled, Yong or otherwise handled without causing any sepa- 
ration of the oe metal film. The process to which the 
aluminium is subjected, preparatory to the application of the 
amalgam, is designed to be of such a nature as to preclude the for- 
mation of metallic salts between the surface of the article and 
the metal deposited thereon. The processes and solutions em- 
ployed are very-fully described, and are epitomised in the claims, 
Which are as follow: Claim 1. The method of treating aluminium 
and its alloys preparatory to the electro-deposition of the final coat- 
ing thereon, consisting of the alternate immersion in alkaline and 
acid solutions as follows: Whale oil soap, muriatic acid, cyanide 
of potassium, phosphoric acid, and into a solution containing a 
muriatic salt, whereby the surface of the aluminium has fixed 
thereon an amalgam of mercury before being immersed in 
an electrically operated solution, substantially as described. 
Claim 2. The process of electrically depositing metals on aluminium 
and its alloys, consisting in cleaning the surface thereof, then 
dipping it (1) in a muriatic acid solution having a gravity of sub- 
stantially 15 deg. Baumé, (2) in a cyanide of potassium solution 
having & gee y of substantially 20 deg. Baumé, (3) in a phos- 
phoric acid solution having a gravity of substantially 50 deg. 
Baumé, (4) in a solution containing bichloride of mercury, and 
(5) then into an alkaline solution, (6) passing it through suitable 
electrically operated striking solutions, and from thence (7) into 
the electrically operated solutions for depositing thereon the 
final coating of metal, substantially as described. Claim 3. 
The process of plating aluminium comprising the followin 
steps—after suitably cleansing it—(1) dipping in muriatic aci 
solution having a gravity of substantially 15 deg. Baumé, (2) 
dipping in cyanide of potassium solution having a gravity of sub- 
stantially 20 deg. Baumé, (3) dipping in a phosphoric acid solution 
having a gravity of substantially 50 deg. Baumé, (4) dipping ina 
solution comprising 1 gallon of water, 2b. of either sal-ammoniac, 
or, muriate of ammonia, and 1 0z. of bichloride of mercury, then 
(5) dipping in an alkalive solution as caustic potash, (6) and 
thence through the electrically connected whitening or striking 
solutions, and then (7) into the electrically connected solu- 
tions containing the metal to be deposited substantially as 
described. Claim 4. The method of preparing aluminium 
for deposition of the final metallic coating thereon consisting 
in chemically cleaning the surface thereof substantially as 
described, applying an smalgam of mercury to the surface, and 
then passing the metal through electrically operated and pro- 
gressively graded whiteners solutions, whereby it is adapted to 
receive a final electrically deposited coating of any suitable metal, 
substantially as described. (Accepted August 16, 1899.) 


PUMPS. 


21,380. 8. C. Davidson, Belfast. Ro’ Fans and 
Pumps. [2 Figs.) October 11, 1898.—This invention relates to 
rotary fans and pumps, and more particularly to that class in 
which the fluid operated on is taken in centrally and discharged 
circumferentially, and in which the vanes or blades overhang 
considerably on one or both sides of the arms or disc on which 
they are mounted, the objects being to provide means whereby 
the overhanging ends of the blades can be so adjusted that when 
the fan or pump is in motion it revolves in and is rigidly held to 
a true circle, with a minimum of obstruction to the flow of the 
fluid therethrough. In applying this invention the overhanging 


Fig. 7. 
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ends of the blades of the fan are connected together by an en- 
circling ring or band with attachments thereon at intervals for 
wire or other stays which extend therefrom to correspondingly 
located attachments around or in ihe boss of the disc or arms on 
which the blades are mounted. The inner ends of the stays are 
firmly attached to the boss by screwing or otherwise, and their 
outer ends are passed through holes in the attachments on the 
ring nuts, and screwed for nuts to be mounted thereon by the 
tightening of which the stays may be put into more or less tensile 
strain as may be necessary to draw the ring into accurate adjust- 
ment. (Accepted August 30, 1899.) 


RAILWAYS AND TRAMWAYS. 


21,439. S. Sims and W. Jerram, Spondon, Derby. 
Securing Rails to Chairs. [8 Figs.) October 12, 1898.— 
The object of this invention is to dispense with the constant atten- 
tion required in the use of the ordinary railway chair and key due 
to the expansion and contraction of the metal caused by variations 
of temperature. A chair of ordinary type carries a loose pieee or 
jaw of cast metal with notches or serrations thereon on the rail 
side, between this loose piece and the rail is placed a wooden key 


the loose piece, the rail side of the key being smooth. In fixin 
the rail in the chair the loose piece is first fitted into the chair an 
the key is driven home, it being narrower at one end than the 
other, holes may be formed in one or both ends of the loose piece 
for convenience in fixing the key in any desired position by means 
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of set screws. Means may be employed for preventing the loose 
piece separating from the key when the latter has been wedged up, 
such, for instance, as by forming a notch or projection on the one 
engaging with a recess in the other. The loose piece being formed 
of cast metal may be broken when it is wished to detach the chair 
from the rail. (Accepted August 30, 1899.) 





SHIPS AND NAUTICAL APPLIANCES. 


7329. F.C. Church, Dudley, Worcester. Anchors. 
(9 Figs.) April 7, 1899.—This invention has for object improve- 
ments in anchors of the class in which the shank is free to move 
upon its bearings in the head, the shank being held in the headin 
such manner as to prevent any foreign substance from entering 
the bearings. The end of the shank which fits into the head of 
the anchor, and which is held in position by a pivot pin, is formed 
with curved or rounded sides and with a curved or partially 
rounded base which forms the bearing surface of the shank. The 
head of the anchor to which the arms are attached has a central 





socket into which the end of the shank fits and the base of this 
socket is formed with a projecting part or bearing upon which the 
bearing portion of the shank fits or works. This bearing portion 
is separate when the head is made from wrought iron or steel and 
fits into a slot or recess on the underside of the head and is held 
therein by bolts or rivets, but when the head is made from cast 
steel the bearing portion may be made in one with the head. The 
pivot pin which holds the shankin position fits into bearings in 
the head and is held in its bearings by two caps bolted or riveted 
to the head, thus preventing foreign substances from entering 
the said bearings. (Accepted August 30, 1899.) 


TEXTILE MACHINERY. 


21,256. J. M. Davenport, Rochdale. Improve- 
ments in Long Collars. [4 Figs.) October 10, 1898.—This 
invention has reference to the “long collars,” used with spindles 
of slubbing roving and intermediate frames, to impart steadi- 
ness to the running of the spindles. Such “long collars” provide 
two bearing surfaces for the spindle, an upper and a lower one, 
the space between the bearings being receesed. A disadvantage 
of this form of collar is the great weight placed upon the lifting 
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rail, and the object of this invention is to reduce such weight. 
To effect this, portions are cut out of the metal of the long collar 
between the two bearing surfaces, leaving sufficient to securely 
connect the upper and lower bearing together. The method of 
cutting away such superfluous metal between the two bearing 
ints may vary, viz., two oppositely disposed slots may be cut 
in the tube, leaving two ribs of metal to connect the upper and 
lower bearing, or more than two such slots might be cut in the 
tube, care being taken not to unduly weaken it. (Accepted August 


MISCELLANEOUS. 


22,047. W. J. Groeten, Manchester. Flywheels. 
[3 Figs.] October 20, 1898.—The object of this invention is to 
provide means for securely uniting the sections of a wheel such as 
the filywhel of a motor, more particularly the cast-iron sections 
forming the rim. In carrying out the invention a plate is fitted 
over the joint of two sections having a toggle at each end en- 
gaging with recesses in the castings. The toggles have a slight 





and rigidly binding the two sections together. The ends of the 
plates may also be fitted to undercut surfaces in the castings to 
revent them springing outwards at these edges, thus assistj 
in keeping the joint solid and also enabling the plate to take the 
strain in a more direct manner. Bolts may be used in place of 
the undercut ends if desired. A > (or a may be 
fitted right across the outer face of the wheel at each joint, 
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and the surface of the plates and the rest of the rim sub. 
sequently turned up so as to present a smooth continuous 
outer surface. The depth of metal in the rim may be increased 
at the joints so as to maintain the desired strength of the cast 
iron and inside the rim the sections may be bound together by 
similar plates or bolts used in the ordinary manner. Plates 
18) be used on the edges of the rim. (Accepted August 30, 


20,196. R. Bock, Magdeburg, Gaseens. H 
Engines. [2 Figs.] September oS 1898.—In the ustee on 


ines hitherto common, the proportion of heat utilised has been 
ow because the high temperature of the furnace gases has not 
been accompanied by a correspondingly high pressure so as to 
obtain by the expansion and cooling of the gases thus produced a 
conversion of heat into work. The gases reached the exhaust at 
a high temperature, and the loss of heat by radiation was con- 
siderable, it being also impracticable to completely regulate the 
fire according toJthe power required, so that when little power 
was being used, combustion was imperfect owing to an insufficient 
supply of air, and in some cases the cylinders became dirty. This 
invention is intended to remedy these defects, and for this pur- 














pose two or more double-acting cylinders are employed which 
operate cranks at a distance apart, so that the highly compressed 
and heated air has a short period of admission and a longer one 
for expansion without requiring the current of air through the 
furnace to be interrupted. The high pressure is constantly main- 
tained in the air chamber by a loaded piston communicating with 
it, which regulates the supply to the cylinder according to the 
position of the valves. A speed governor regulates the supply 
of fuel. In regular working the supply of air to the cylinder 
remains the same, whilst the admission of fuel is regulated 
according to the power required. Arrangements are made for 
using yo ees gaseous, or solid fuel alone or in combination. (Ac- 
cepted August 2, 1899.) 


24,978. J. Dekker, Wormerveer, Holland. C 
Soda. [1 Fig.] November 26, 1898. — The object 
of this invention is to provide a process and apparatus by means 
of which some salts, and especially sodium carbonate can be 
obtained in small crystals. The process consists in maintaining 
the liquid to be crystallised in constant movement in a pan or 
vessel whilst blowing air upon its surface. The apparatus, by 
means of which this process is carried out comprises a number 
of pans or reservoirs made of iron superposed and supported by 
columns arranged round their peripheries; passing through 
tight joints at the centre of these pans is a vertical shaft from 























which project (into each pan) arms carrying idles ; this shaft 
is supported by a socket arranged upon the lower prolongat‘on 
of the axle of the pans and carries below the lowest pana toothed 
bevel wheel actuated by another toothed wheel which latter is 
driven, The solution of salt to be crystallised is eet a 
degree of concentration of about 35 deg. to 38 deg. umé in the 
case of soda carbonate) into the pans, and then the vertical shaft 
is rotated for the purpose of keeping the liquid in constant agita- 
tion. At the same time cold air is blown upon the pans through 
the tubes as illustrated. (Accepted August 2, 1899.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
tions with illustrations of inventions patented in the 
United States of America from 1847 to the it time, and 
reports of trials of patent law cases in the United States, may be 





taper on them and may be a little undercut or dovetailed so that 





also notched or serrated to engage the notches or serrations on 


when carefully fitted they may be d:iven on tight, thus securely 





consulted, gratis, at the offices of ENGINEERING, 35 and 36 Bedford- 
street, Strand. 
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THE LEEDS FORGE COMPANY, ic LEEDS. 


These furnaces are made from special qualityfof Open-hearth Acid Steel produced at our Works, from the best selected brands of Swedish and Cumberland Hematites, 
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AMERICAN COMPETITION.—No. IIf.* 


Wittuam Kent, M.E., Associate Editor of 
si Engineering News, New York. 


Tux history of races of living organisms is con- 
trolled, according to modern ideas, by two leading 
conditions : (1) By what is called by evolutionists 
the “survival of the fittest,” the ‘‘ fittest ” here 
meaning not the most worthy in a moral sense or 
the most valuable in the market, but simply the 
one best equipped with weapons, skill, strength, 
courage, endurance, or other qualities required to 
enable it to resist attack; (2) by what may be 
called, for want of a better term, the ‘‘ ameliora- 
tion of the environment.” For example, in a field 
sown with delicate plants, and with weeds, the law 
of the survival of the fittest will dictate that the 
weeds will ultimately obtain the mastery ; in an 
island peopled with sheep and wolves, the latter 
will exterminate the former. Such is the operation 
of natural law of the survival of the fittest ; but 
when man with his reasoning powers steps in and 
causes an ‘‘amelioration of the environment” the 
weeds and the wolves are destroyed and the more 
worthy plants and sheep are allowed to thrive. 

In like manner, the industrial history of rival 
nations depends chiefly upon the two conditions, 
circumstances of the survival of the fittest, and the 
amelioration of the environment. The first is 
usually the consequence of the operation unre- 
stricted of natural laws; the second is usually ac- 
complished by the reasoning power of man acting 
in such a manner as to restrict or modify the 
operation of such laws. ae 

Sixty years ago the Manchester school of political 
economists had reached the conclusion that Eng- 
land’s industrial welfare would be benefited by 
withdrawing all obstruction to the operation of the 
natural law of the survival of the fittest. They 
repealed the Corn Laws, let the farmer shift for 
himself, and in so doing ameliorated the environ- 
ment of the factory workman, enabling him to 
obtain cheaper food. The theory was that Eng- 
land was the best fitted of all the countries of the 
earth for manufacturing ; that she would supply the 
markets of the world with manufactured goods; and 
that foreign countries in turn would compete with 
each other in supplying her with cheap food and 
with raw material for manufacture. This theory 
was a good one from England’s standpoint, and 
the results toward which it tended might have 
been accomplished had other countries been 
willing. But they were not. The Americans 
especially had another theory, to the effect that the 
law of the survival of the fittest would de- 
stroy American manufacturing industries, unless 
the American manufacturer could be enabled to 
hold his home market by the aid of a protective 
tariff. This was the ‘‘amelioration of the envi- 
ronment” which was suggested by the American 
theory, and which has been carried out in its pro- 
tective tariff laws for the greater part of the last 
half century. The immediate effect of the protec- 
tive tariff upon American manufacturing industries 
was to encourage the investment of capital in 
them, and the employment of vast numbers of 
labourers. A secondary effect was the increase of 
wages of the American workmen, to a far higher 
rate than had ever been paid in Europe. This un- 
favourable condition the employer met by the 
substitution of labour-saving machinery for hand 
labour, wherever practicable. The final result is 
now seen. The American manufacturer has not 
only retained his own market, which was all that 
he originally desired, but he has overcome all the dis- 
advantages of high wages ; great distances between 
the raw material and the market ; high rates of in- 
terest for money ; and foreign prestige. He is com- 
peting with England forashare in the trade in 
manufactures throughout the world, and is even 
sending many of his manufactured goods into 
England itself and selling them at prices which the 
English maker finds it most difficult, if not impos- 
sible, to meet. 

, ow great a change has taken place in the rela- 
tive positions of England and the United States in 
the iron and steel trade, may be shown in a few 
words. In 1874 Sir Lowthian Bell made an extensive 
examination of the iron resources of the United 
States, the results of which he gave in a paper read 
before the Iron and Steel Institute the following 
year. In that paper he said: ‘“‘The mineral re- 
ot oe country are of unquestionable 





* See pages 347 and 379 ante. 


extent, but so are our own, and they will remain so 
for centuries to come. With labour on anything 
like equal terms, it is a physical impossibility that 
iron can be made more cheaply in the United States 
than it can in England.” Sir Lowthian’s statement 
as to the ‘‘ physical impossibility” was then, and 
for many years stearviiis, accepted as unquestion- 
ably true, both in America and in England. 

An even stronger statement was made by the 
present writer eight years later, after a visit to the 
great steel works of Bolckow, Vaughan, and Co. 
at Middlesbrough, in answer to a question whether 
the United States were not in a position to com- 
pete with England for the iron trade of the world. 
The reply was to the effect that, in order to equalise 
the conditions of the two countries, it would be 
necessary to remove our largest steel works from 
Pittsburg to a harbour on the Atlantic sea coast ; to 
make the Connellsville (Pennsylvania) coke equal 
to the Durham; to move the coal mines 300 miles 
towards the coast ; to move the Lake Superior ore 
mines to tide water on the seaboard ; and to cut 
down by one-half both the wages of labour, and the 
interest on money. No works in the United States 
had, or could have, the geographical advantages of 
Middlesbrough, a situation on tide-water with a 
deep harbour, surrounded by ores for basic steel, 
and with easy access to the Bessemer ores of Spain; 
with the best coke in the world within a few miles; 
and with facilities for obtaining cheap ocean freight 
rates for its products to all parts of the world. 

Since that date the unforeseen has happened. 
All of the ‘‘impossibilities ” which existed in 1882 
—the geographical, and the physical—have been 
overcome, and Pittsburg, 400 miles inland, receiv- 
ing her ore from 1000 miles to the north-west, can 
ship her steel 3500 miles and deliver it at Liver- 
pool, as cheaply as Middlesbrough can deliver it. 

How has this wonderful thing been accom- 
plished? Part of it has been the gift of Nature, 
the Mesata iron-ore ranges, west of Lake Superior, 
which are not only rich in iron, but are mined 
very cheaply. Another part has been due to the 
business foresight and enterprise of an American- 
Scotchman, Mr. Andrew Carnegie, and the skill of 
many American engineers, his partners. Still an- 
other part has been due to the intense rivalry of 
the owners and managers of American works, who 
are never satisfied with what they have done, but 
are always striving to do something better, so as 
to ‘‘ get ahead of the other fellow.” 

The disadvantage of high cost of labour was 
got over by the use of machinery in every branch 
of the industry. The pick and shovel and 
wheelbarrow, and the horse and cart, have been 
abolished ; the ore is mined, and loaded on to cars 
by machinery ; the cars carry 50 gross tons of ore 
each ; they are supplied with automatic brakes, and 
are drawn by the most powerful locomotives, so 
as to minimise the cost of moving a train load. 
The ore is transferred from the train to the 6000- 
ton Lake vessel, or vice versd, by machinery ; it 
is shifted to the ore bins at the blast-furnace, 
and from them to the charging barrows, and is 
elevated and dumped into the blast-furnace, “by 
steam-driven machinery, operated simply by pulling 
a few levers or moving a few electric switches. 
Throughout the whole blast-furnace, converter 
furnace, and rolling mill plant, the same economy 
of hand labour is manifested. The geographical 
disadvantage, the great distance of the ore from 
the coal, and of the furnace from the sea coast, 
has been overcome by the handling of the ore 
at the terminals by machinery, and by its. trans- 
portation in heavy train, or vessel, loads. The high 
daily wages to each man employed, remain, or have 
been increased, but the number of men employed 
per ton of steel made, has been reduced. Another 
thing that has lessened the cost of production, has 
been the consolidation of ownership of all branches 
of the industry, so as to diminish the number of 
profits. The ore, coal, and limestone lands ; the 
railway cars ; and in some cases the railways them- 
selves, and the Lake vessels; are owned by the iron 
and steel companies. 

In other branches of manufacturing industry in 
which America competes with England for the 
export trade, the same kind of ideas have been 
carried out. In locomotives, in stationary engines, 
in machine tools, in bridges, in electrical machi- 
nery, in bicyles, the idea has been to arrive as far as 
possible at a standard type of construction adapted 
to the use of a great number of customers; to pre- 
pare gauges, templates, patterns, &c.; and wherever 





possible to empley automatic machinery for the 





production of the separate parts of each con- 
struction, with the utmost economy of time and 
of hand labour, and with the utmost accuracy, 
so as to avoid unnecessary hand work in fitting. 
There is no tendency to reduce the daily wages of 
labour in American machine works, but on the con- 
trary, the tendency is to advance them. The 
piecework system is used to a great extent, and the 
workman does not object to tending two or four or 
six machines, if he is able thereby to increase his 
daily wages. Another cause of the cheap produc- 
tion of American goods is the willingness of the 
manufacturer to throw into the scrap heap any 
machine which has become out of date, and to re- 
place it by one capable of turning out work at a less 
cost, or to tear down a building and erect a new one 
whenever the new one will cheapen the cost of pro- 
duction. 

Perhaps another reason for the recent activity of 
American workshops in the competition for the 
world’s market, is to be found in the personnel of 
the management, from the general superintendent 
down to the foremen of departments. The works 
are managed largely by young men, full of ambition, 
with no old practices to unlearn, and with no pre- 
judiced conservatism. Many of them are techni- 
cally educated in the engineering schools, whence 
they graduate into a couple of years’ service at the 
bench or in the draughting-room, where they obtain 
some knowledge of practice to supplement their 
theoretical training. Some of these young men 
develop an ability for salesmanship, and they 
become excellent students of the needs of customers, 
and finally superintendents of the selling depart- 
ments and managing directors. 

The American competition in the world’s markets 
for manufactured goods is not a temporary matter. 
It is bound to increase, and the next time there is 
a depression in trade in the home market in 
America, it will attain a magnitude and an intensity 
which few can imagine. 

What may England do to meet it? It is easy to 
say, ‘‘ Adopt American methods,” but it is not 
so easy to adopt them. Still, it is not impossible. 
England still has advantages of geographical loca- 
tion for controlling the world’s market. In the 
iron and steel trade she has access to the iron 
ores of Spain and of Norway, and should be able 
to put them in her furnaces as cheaply as the ores 
of. Lake Superior can be put into the furnaces of 
Pittsburg. Her coal may cost more per ton than 
the coal of Pittsburg, but with modern methods of 
fuel economy this is not such a great disadvantage. 
For many years to come she will have lower wages 
per day to pay to her labour. With the expendi- 
ture of a million pounds sterling she wight build a 
locomotive works to turn out locomotives as cheaply 
as Baldwin ; another million or less would provide 
an American bridge works to build bridges on the 
American method ; for another million the Allis 
Engine Works of Milwaukee could be duplicated on 
the English coast, and the Niles Tool Works could 
be duplicated there, as it is being duplicated near 
Berlin. The question now is, Will England build 
these works, or will she wait until American capital 
and enterprise comes over here and builds them, 
as it did build the Singer sewing machine works 
near Glasgow? Or will a combination of American 
enterprise and technical knowledge be made with 
English capital to build them, such as is being 
made in the newly projected Westinghouse electric 
works ? 

England’s trouble with American competition to- 
day is not due to any fault of geographical location 
nor to any failure of natural resources. It seems 
rather to be due to the natural Bp eagecasag, or to 
the prejudices, of her people. Forty years ago the 
English workshops were the best in the world, her 
workmen were the best, and so were her products. 
Every Englishman knew this, as did the rest of 
the world, and every Englishman was brought up 
to believe not only that everything English was the 
best, but that it would always continue to be, 
and that no improvement was necessary. Mean- 
time, the rest of the world has been advancing, 
while Englishmen have been content to have 
things remain as they were. The English owner 
of workshops has now had his eyes opened, and 
his mental peculiarity—call it conservatism, or as 
some do, pigheadedness-—will disappear, and he will 
do his part to retain his fair share of the world’s 
markets ; although he must be content to share 





some of them with America, Germany, pas es and 
erhaps some day, say 20 years hence, with Russia. 
But what of the English workman? He has a 
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fundamental fallacy implanted in his brain to the 
effect that the total amount of work to be done is 
a limited quantity, and if he does too much in a 
day, or obtains the help of a machine to do more 
than he has done, there will be less work for him 
to do to-morrow, or else he will be reducing the 
amount to be done by his fellow-workman, and 
‘*taking the bread out of his mouth.” Will he 
ever get this fallacy dislodged from his brain, and 
learn that whenever he gets a machine to help him 
double his day’s work, he thereby increases the 
world’s wealth, and makes it possible for him to 
get a larger share in the division? 

The labour question, it seems, therefore, is the 
greatest factor in the great problem of England's 
meeting American competition. It cannot be 
solved by reducing the daily wage of labour. It 
must be solved by the owner providing the ma- 
chinery, and by the workman using that machinery 
to produce double the quantity of work that he has 
done heretofore. This plan affords the only hope 
of the workman’s having his daily wages increased 
as they should be, and of England’s holding the 
place her geographical position and natural re- 
sources entitle her to in the world’s markets. 


MESSRS. LOEWE’S MACHINE-TOOL 
WORKS, BERLIN.—No. II. 

WE will now proceed to deal in detail with some 
of the departments, selecting only those which 
struck us during our visit as being most interest- 
ing, for we cannot hope to do more than give 
examples of the vast number of things to be seen 
in this extensive factory. In Fig. 9 on page 428 
we give an illustration of the machine hall of these 
works. It is that part of the premises which is at 
the extreme right-hand corner as one looks towards 
the Hutten Strasse, as shown in Figs. 1 and 2 on 
page 38l ante. Fig. 10, on page 428, is the light 
planing department, which is at the right-hand 
corner of the hall. In Fig. 11 on page 416 is shown 
the tool-room of the machinery hall ; it is situated 
about half-way down the building. This is a cha- 
racteristic department, the leading features of which 
are repeated in other sections of the works. Fig. 12, 
on the same page, is the heavy milling department, 
which is situated at the further left-hand corner 
of the machinery hall. 

The light planing department, illustrated in 
Fig. 10, page 428, is associated with the light mill- 
ing department, the two being adjacent to each other, 
and situated on the basement of the further wing of 
the building adjoining the machine hall. Surfac- 
ing work is done here, sometimes on the planer 
and sometimes on the milling machine, as may be 
considered most desirable by the head of the de- 
partment. A good deal of judgment is needed in 
settling this point, and for that reason the light 
milling and light planing machines are put under 
the charge of one foreman. In this way there is 
no diversity of interest in apportioning the opera- 
tions. If the contro] were divided each foreman 
would be likely to claim his own method of treat- 
ing the work to be the best, and there would be 
endless difficulties in deciding between the two. 
The proper selection largely turns on the holding 
of the work, and, naturally, also upon whether the 
surfaces to be machined are long and straight or 
the reverse. There is also the question as to the 
number of pieces that have to be produced, and 
whether it is worth producing a special and expen- 
sive milling cutter for the one purpose. There are 
in this department 24 light planing machines, some 
of the firm’s own make and all the rest American. 
On the milling floor there are 35 light milling ma- 
chines, some also of the firm’s manufacture and the 
rest American. It is characteristic of the modern 
method of working, which presupposes a machine 
to be up to date and able to earn its living, that in 
this department a group of eight light milling ma- 
chines were marked to be’ thrown out. Some 
of these were not more than five years old, 
and the most venerable of them had _ been 
produced ten years previously. It had been 
found, however, that in consequence of the faster 
speeds and feeds and the heavier cuts that could 
be obtained with a new standard machine, the 
saving in working would be more than equal to 
interest on the cost of the new machines, allowing, 
of course, for depreciation and other balance-sheet 
factors ; in short, the outlay necessitated by throw- 
ing the old machines out and putting the new ones 
in would givea handsome return. Reverting to what 
we have already said about milling and planing, it 








is perhaps cheaper to set up a milling cutter for 
even a few pieces than to carry the operation 
out on the planing machine. For instance, we 
noticed that 47 pieces of mild steel were being 
milled one surface at a time. Each was a plain 
rectangular piece for an ordinary vice fixture. It 
was 9 in. long, 3 in. high, and of a uniform thick- 
ness of { in., one corner being milled out. The 
operation was being performed by an ordinary 
spiral tooth slab mill, a roughing cut anda finishing 
cut being taken on each surface. One man was 
attending four of the machines, and there would be 
one tool-maker to every twelve machines. Natur- 
ally the machine attendants here need not be 
skilled men in the true sense of the word ; but, on 
the other hand, the tool-makers must be exception- 
ally good hands. In Germany it is difficult to get the 
latter class of workmen, and they have to be specially 
trained for the business. The man who looks after 
the machine sets up the work if the operation be of 
a simple nature. If, on the other hand, a built-up 
cutter has to be used, the tool-maker puts the cutter 
together and sets the work. After he has seen that 
it is all right, the machine attendant carries on 
operations, and has only to change the pieces. We 
understand that the part referred to was calculated 
to come out about the same price whether planed or 
milled, but the latter is supposed in this case to give 
the more accurate finish. As stated, one man will 
attend four milling cutters, but an attendant is re- 
quired to every two planing machines. Thus, 
though the milling may be a slower process, more 
wages are needed for planing; moreover, the 
planers are among the highest-paid men. In 
America a good planer will sometimes get as much 
as 5 dols. a day. 

Whilst speaking on this question of milling as 
against planing, it may be well perhaps to empha- 
sise the absolute need of proper facilities for making 
and keeping in order milling cutters. As already 
stated, highly skilled men are needed for this work, 
and it is absolutely no good half doing the busi- 
ness. In some of our best English shops the milling 
machine is more and more taking the place of the 
planing machine, but successful milling demands 
good modern shop practice. Of course the same 
remarks apply to all machining operations, to a 
greater or less extent, but it is more especially true 
of milling work. With a sufficient stock of milling 
cutters—a costly item of plant by-the-by—there are 
few parts that cannot be machined by milling if the 
foreman has knowledge how to apply the process. 

Another instance of milling work that we noticed 
was the rounding off of corners of a screwing-ma- 
chine tool-post. This is now done in a profiling 
machine, and not, as formerly, by the file. The 
milling cutter for this machine would be a fairly 
costly tool, whilst a file would be worth nothing at 
all comparatively, but the saving in time and wages 
would, before long, pay for the cost of the machine 
and cutter many times over. There were 36 in. 
of arris to be rounded off, and the time taken would 
be half an hour for one piece, putting it in four 
times. The number of edges to file would be 18, 
and to get accuracy the handwork would, as said, 
take far longer than the machining operations. It 
may be added that in this light milling department 
alone the stock milling cutters amount to 1250. We 
shall give later on illustrations of two examples of 
milling practice. These have been selected from 
amongst many others, for, naturally, in an article 
of this nature we cannot do more than select 
isolated instances for the sake of giving general 
ideas. 

In the light planing department there are some 
ingenious packing tools for enabling irregular work 
to be set accurately. These consist of parallel 
pieces, step blocks, and bolts screwing into feet. 
They enable setting up to be done very quickly and 
with such accuracy that the work will not spring 
under the tool. Planer fixtures, by means of which 
the work is necessarily set accurately and squarely 
on the table, are also largely used. The planing 
machines are here set so that the man who attends 
to the machines is on the operating side of both 
without having to walk round. To facilitate planing 
to gauge distance-pieces are used. Thus, if the 
work has to be planed accurately to a thickness of 
2in., a cube of steel accurately 2 in. high, and 
with polished surfaces, is placed on the bed. The 
tool is brought down until it touches this guide, 
and the work, when finished, is within prac- 
tical limits, the same thickness as the accurate 
gauge piece. This, of course, is not a novel pro- 
cedure, but it is worth mentioning here in order to 





enforce the need of machine shops being well 
equipped with accurate gauges and other appliances 
for producing absolutely true work. It is only in 
this way that engineering shops, and machine. 
tool makers more especially, can hope to keep 
their hold on the market. The system involves a 
really heavy outlay for these accurate appliances ; 
but those proprietors of works who cannot afford 
the expenditure, or who have not courage and 
enterprise to make it, will find little chance of 
competing successfully with their wealthier and 
more enterprising opponents. 

Another interesting piece of work in operation 
at the time of our visit consisted of a number of 
lathe saddle slides. These pieces would take in all 
twelve hours to plane or three hours to mill 
taking both a roughing and finishing cut in each 
instance. The roughing cut on the Y-side will 
take twenty-one minutes to mill. This piece is 
milled at the rate of 14 in. a minute for the finish- 
ing cut. It is not a high speed, as the piece is 
thin and gets soon out of shape unless carefully 
handled. Some work of this kind, however, is 
milled at the rate of 4 in. a minute. Here a 
standard working gauge is used in the shape of a 
section of the part to be machined. This is 
placed on the bed, and the cutter is lowered to 
it. If the latter touches everywhere, it is known 
to be of the right contour, and the attendant 
can at once start his machine and make sure 
the work will be accurate, not even waiting 
to enter the cut. ‘This work was done on a slab 
milling machine of the planer type, the table 
being 10 ft. long and 3 ft. between the standards ; 
the cut taken is ;'; in. deep in good cast iron. The 
bridge or cross-slide of the machine had a vertical 
travel of 3 ft., and there were quick motions in both 
directions. This was an American machine. A num- 
ber of lathe beds were being milled near here on 
machines of a similar type. In Fig. 13, page 416, 
we give an excellent illustration of this work, and 
in Fig. 14 on the same page we give a separate 
illustration of the cutter itself in which the way it 
is built up is well shown. These beds are 15 ft. 
long and they are rough milled, as shown, being 
in this case finished on the planing machine. It 
has been found best for the sake of accuracy to 
carry out the final machining operation on the 
planer, greater accuracy being insured in this way. 
After rough milling the work is allowed to stand 
for several weeks, as the castings are found to change 
shape somewhat with the lapse of time. It may 
be stated that after planing the beds are scraped 
true in another department. All sliding surfaces 
that fit this bed are made to standard gauges which 
are sections of the work itself; this obviates all 
measuring and absolute fit is secured for guide sur- 
face on Y’s and flats. 

Our next illustration, Fig. 15, page 417, shows an 
example of circular milling ; the work, as will be 
seen, consists of asmall handwheel, and the form of 
the cutters is well shown. In this way half the cir- 
cumference of the rim of the wheel is machined, 
the inner half being left with the skin on. The ap- 
pearance is very pleasing, the inner part of the rim 
harmonising with the spokes. The saving in cost 
over the more usual plan of machining the inner 
part of the rim is, of course, very great. A fine 
tool in the turning department of this hall is one of 
the Bullard Machine Company’s lathes. This is 
used for standard work, and it has, supplied with 
it, three lead screws. One is used for roughing 
and the other for finishing, while the third is kept 
as a standard, and by means of it the other two 
screws are calibrated. All lead screws for lathes 
are cut here, and they can be guaranteed to accuracy 
within ,,;5 in. to the foot. .The headstock and 
tailstock of the lathe are hollow, so that a screw 
can be cut of any length. 

In Fig. 16, page 417, we illustrate a standard 
screw-cutting engine lathe. In Fig. 17 we also 
illustrate a special lathe used for turning up fire- 
box stay-bolts. As will be seen, there are six 
cutters at work at once. j 

In the boring department there are several boring 
mills. Accuracy is obtained from the planed sur- 
faces, but the tendency appears to be to use more 
drilling, working through jigs and fixtures, as 1s 
done for smaller holes. For testing drills a Brown 
and Sharpe test indicator is used in order to keep 
the spindles normal to the table of the machine. 
At the time of our visit this was being used on 4 
multiple drill. 

The Grinding Department in Messrs. Ludw. 
Loewe and Co.’s Works is an important department, 
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containing a large number of special machines 
of various kinds. In Fig. 18, on page 417, we 
give a view of the grinding shop, which is 
situated on the ground floor of the middle wing of 
the building adjoining the machine hall. The posi- 
tion will be seen from the bird’s-eye view, Fig. 1, 
and also from the plan, Fig. 2, both of which were 
published in our last issue. (See page 381 ante.) 
Here, as will be seen from our illustration, are a 
number of machines of various types used for 
grinding such work as spindles, shafts, journals, 
bearings, studs, and flat surfaces. Cast iron, hard 
steel, soft steel, and bronze are all treated in this 
department. At the time of our visit, amongst 
other work, back gear shafts for lathes were being 
ground to gauge. Six of these, taken at random, 
were tried by micrometer gauge, the utmost varia- 
tion that could be detected being in one case 
#1, millimetre. Great accuracy can be obtained 
with these grinding machines, so that fitting in the 
erecting shop is avoided. In the case under 
notice the bushing is reamed to gauge, and any 
shaft will interchange with any bushing. Here, 
also, brass bushes for spindle bearings are ground 
to gauge by an internal emery wheel. The bushes 
are ground inside and out, very little scraping 
indeed being needed ; so that by means of these 
machines a great deal of labour is saved in the 
fitting room, such labour being naturally of a most 
expensive character. These spindle bushes are 
split, but are soldered together solid for grinding. 
It has been found by observation and comparison 
that 14 hours in the grinding shop will save four 
or sometimes five hours of highly skilled work in 
the erecting shop. Some of the machines used 
for grinding thin flat pieces have a magnetic table 
for holding the work. One man will ordinarily 
attend to four machines when grinding surfaces. 
When running one machine he would get about 
the same output as when filing, so that the 
labour time would be as 4 to 1; but far less 
skilled labour is needed to attend to the machines. 
It is worth while emphasising the value of this 
grinding department, although, of course, the 
system is known and followed amongst the best 
English firms. The machines finish cylindrical 
work accurately for all practical purposes. By grind- 
ing, practically accurate work can be secured with- 
out tiling or fitting at all. If it were attempted 
with a lathe tool to get so thin a cut, as can readily 
be obtained with the grinding machine, the tool 
would be liable to spring or rub over and glaze. 
By means of a special machine of Messrs. Brown 
and Sharpe’s, the grinding wheel can be set 
to cut to an accurate diameter within 455 in., 
stopping automatically at the required depth of 
feed. In this way, one man, though attending to 
two or three machines, can produce wonderfully 
accurate work. In surface grinding one man will, 
as we have said, run four or five machines if he does 
not have to grind very accurately to gauge, or, if he 
has to do so, concentrating most of his attention on 
those machines which are grinding to finish. 
. A word should be said here about the remarkable 
cleanliness of this shop. One knows what a dusty, 
dirty place a grinding shop generally is, but Messrs. 
Loewe have taken special precautions to remove 
dust immediately it comes from the wheel. The 
work is covered by a hood, and an exhaust pipe 
carries the dust away by means of an induced 
draught set up by a fan. 





THE BRITISH ASSOCIATION. 

., (Continued from page 389.) 
ELecrro-METALLURGY AND MECHANICAL 
ENGINEERING. 
~On Monday, September 18, a paper by Sherard 
Cowper Coles on ‘‘Some Recent Applications 
of Electro-Metallurgy in Mechanical Engineering ” 
was next read. The paper referred to the lead- 
ing part electro- metallurgy is playing in many 
workshops, and mentions the uses to which it is 

being applied. 

_ Electro-galvanising is at the present time exten- 
sively used for coating the frames and plates of 
torpedo-boat destroyers and for the galvanising of 
tubes for water-tube boilers. One feature that 
makes this process particularly suitable for this 


class of work is that it does not cover up defects, 
nor does it reduce the tensile strength of iron and 
steel of small section, or distort it, as in the case 


the Salvanising, but it shows up any defect in 


time and money, as any flaw in the steel is detected 
at an early stage of manufacture, and not in the 
final testing, as, for instance, when all the parts of 
a boiler have been assembled, Another advantage 
of electro-galvanising is that the plant can be 
worked intermittently without loss, and varying 
thicknesses of zinc can be obtained at the will of 
the operator ; the thickness of zinc usually applied 
to such work as boiler tubes is # oz. to 1} oz. per 
square foot. The process of electro-galvanising 
consists of first removing the scale and rust from 
the work to be galvanised, either by immersing it 
in an acid solution or by sand blasting. It is then 
placed direct in the galvanising bath, which is 
composed of a solution of zinc sulphate containing 
about 30 oz. to the gallon of solution. The work 
to be galvanised is suspended by means of gun- 
metal carriers which rest on bars or girders running 
the length of the tank ; the electric current is con- 
ducted into the solution by means of lead or zinc 
plates, the voltage at the terminals of the dynamo 
being six, the number of amperes per square foot 
of cathode surface 15 to 20. The solution is rapidly 
circulated through tke bath by means of a small 
centrifugal pump or air compressor, and is re- 
generated as the zinc is deposited by passing it 
over a filter bed composed of carbon, coke, or 
sand, mixed with zinc dust, which is obtained as a 
by-product during the distillation of zinc from its 
ores. Particulars were then given of various 
electro-chemical processes for cleaning iron and 
removing magnetic oxide and scale. Our readers 
will remember that this was described in our issue 
of December 30, 1898. A model was shown of a 
magnetic scale collector for collecting the scale from 
the acid solution after its removal from the iron or 
steel, so as to prevent the further unnecessary waste 
of acid. Experiments made in this direction tended 
to show that a considerable proportion of the acid 
is consumed by dissolving the scale after it has 
left the iron or steel. An electrolytic process for 
the manufacture of reflectors was then described, 
suitable for making parabolic reflectors for search- 
lights. The various steps of the process were given 
in detail. Briefly, the process consists in using a 
glass convex mould, on which is chemically de- 
posited a coating of metallic silver, polished so as 
to insure the copper backing being adherent to 
the silver. The mould thus prepared is placed in 
a suitable ring and frame, and immersed in an 
electrolyte of copper sulphate, the mould being 
rotated in a horizontal position, the number of re- 
volutions being about fifteen per minute. The 
copper adheres firmly to the silver, and together 
they form the reflector, which is subsequently sepa- 
rated from the glass mould by placing the whole in 
cold or lukewarm water, and then gradually raising 
the temperature of the water to 120 deg. Fahr., 
when the metal reflector will leave the glass mould, 
through the unequal expansion of the two. The con- 
cave surface of the reflector obtained is an exact 
reproduction of the surface of the mould, and has 
the same brilliant polish, and requires no further 
treatment to answer all the purposes of a reflector, 
with the exception that it must be coated with a 
film of some suitable metal to’ prevent tarnishing. 
Palladium is found to answer this purpose best, as 
a bright coating can be deposited rapidly to any 
desired thickness. Palladium.resists tarnishing and 
the heat of an arc to a wonderful degree. 

The President, on opening the discussion, said 
that the work of the author had extended over 
many years, and he had not before given so full an 
account of his labours as that which he had just 
put before the section. 

Mr. Kenward asked if the author had practical 
results as to the reflectors referred to ; had they 
been used extensively in the Navy? In reply to 
this the author said they had not been extensively 
used by the Admiralty, but the War Office had 
adopted them and they had been sent all over the 
world, the reports returned being satisfactory. 
They had been in use about eighteen years. 

Professor Fitzgerald asked what were the results 
obtained with the method of galvanising described 
by the author with regard to durability. With the 
older process of galvanising, an alloy of iron and 
zinc was formed on the exterior surface, but this 
electrical process merely gave an envelope of zinc. 
Sir William White said that they had had consider- 
able experience with the cold method of galvanis- 
ing in the Navy. Torpedo-boats had been done in 
this way, and no doubt for positions where there 
was greater wear and tear the older process 





This means a considerable saving of 


showed more durability. Less zinc was, however, 


put on with the cold process, but he thought with 
equal weights of zinc that the same results would be 
obtained by either method. 


Raitway SIGNALLING witHouT ConTAcT. 


A paper by Mr. Wilfrid 8. Boult, entitled 
‘* Signalling without Contact, a New System of 
Railway Signalling,” was next read. The author 
stated that, in regard to railway signalling appa- 
ratus actuated by mechanical contact between 
something on the road and something on the 
engine, has been condemned on account of the 
great speed now attained by some express trains 
and the oe for moving parts on the road 
to be constantly kept in working order and to be 
actuated by the already heavily loaded distant 
signal wire. It is stated that these objections 
apply more or less to all apparatus for placing 
detonators on the rails, many forms of which 
have been proposed, though at best only a danger 
signal is thus given. There are several objections 
to the use of electric currents to be picked up by 
the engine. Bare, insulated, and n ily un- 
protected, conductors must be laid on the road 
and contact made by a brush or contact-piece on 
the engine. Contact would cause wear and bend- 
ing of the colliding apparatus; and wear and 
bending, snow, ice, and dirt, would all tend to 
prevent the necessary metallic contact. The 
exposed conductor might in various accidental 
ways get short-circuited or broken. The result of 
any such failure would be that no signal would be 
received, and no intimation that one should have 
been taken. Light, sound, mechanical movement, 
and electric contacts, were all found wanting ; and 
the author was thus led to consider the possibility 
of using magnetism without mechanical contact 
between travelling and stationary parts. The 
result was that he had worked out a system, of 
which a detailed description was submitted. A 
way in which magnetism can be employed to work 
across the air gap between the road and train 
apparatus is by deflecting a ‘‘needle” which may 
be incorporated in a rigidly held armature on the 
engine. 

‘This, however, appears never before to have 
been suggested; but it forms the basis of the 
author’s system, in which magnets on the road 
deflect a pivoted needle so as to close a local 
cireuit on the engine. The needle is mounted in 
the middle of an }}-shaped iron frame or armature 
which, as it passes near the road magnets, collects 
the magnetism and condenses or focuses it on the 
needle. If the road magnets are placed with their 
north poles to the right side of the line, they will 
deflect the needle, say, to the right side also ; if 
the polarity be reversed, the needle will go to the 
left. A means of giving either movement is thus 
provided, and each movement may close a different 
circuit for giving the appropriate signal. As a safe- 
guard, two needles are placed in each armature, 
and failure of either one to make contact would 
be immediately shown, whilst the other remained 
to give the signals properly. The changing over of 
the road magnets may be effected in a variety of 
ways, but the plan preferred by the author is the 
following: At each signalling position, carried by 
the sleeper ends, is placed a set of permanent 
straight bar magnets, embedded in timber, and 
with, say, their south poles standing on iron plates 
which pass under the chairs holding the railway 
metal. The upper Surface of the rail thus consti- 
tutes the south pole of the road magnet. One 
collecting pole-plate of the corresponding engine 
armature travels closely over the rail, and the other 
over the north poles of the magnets, thus nearly 
completing the magnetic circuit through iron. It 
is preferred to have this arrangement at each side 
of the line for giving danger signals in duplicate ; 
distant signals being given by magnets with north 
poles up, and home signals by south poles. A few 
feet further along the line, but inside the rails 
electromagnets are placed, to work in conjunction 
with other engine armatures for cancelling the 
danger signal when required, and indicating which 

is made. If no current is circulating through 
the coils of the electromagnet, a passing engine 
simply gets the danger signal from the permanent 
magnets ; but, if the current is on, this signal is 
immediately cancelled, and the line-clear signal 
given. The form of signal adopted is a miniature 
semaphore working in conjunction with a bell, but 
ractically any form preferred can be pinay Beg 
Failure of current in the road magnets cannot lea 





to accident, but at worst only to delay, as the per- 
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manent danger magnets are always operative. 
Another advantage is that current is used only 
for line - clear signals, the normal condition of 
‘‘danger” being maintained absolutely without 
current. ; 

It is at firat chiefly as a means of superseding 
detonators and men for fog-signalling that an open- 
ing for the system is recommended by the author ; 
but it is anticipated that after proving its efficiency 
and economy for this work, the extension for 
regular working will follow. A trial apparatus has 
worked for months on a Great Northern express 
engine, giving two distant and two home signals 
on each daily run, often at a speed of over 70 miles 
an hour. 

A brief discussion followed the reading of this 
paper. The President saic he had seen the appa- 
ratus at work, and he thought everyone would agree 
it was thoroughly practicable. He asked had it 
been tested during fog? To this the author replied 
that he had worked it successfully in fog, frost, and 
snow. 

Professor Fitzgerald pointed out that difficulty 
might occur if the locomotive were not always 
brought up at one spot, to which the author replied 
that it was possible to have pole-plates 20 ft. or 
30 ft. long, and this gave quite sufficient latitude. 

Mr. Price had been in charge of the shops where 
the apparatus shown by the author had been made, 
and the more experience he had gained with the 
machine, the more confident he was that it was 
really of value. The principles embodied in the 
design were those which distinguished the best 
telegraph practice, such as had been proved to be 
a practical success. Anyone thoroughly acquainted 
with the apparatus in its completed form would 
form a better opinion of it than could be gathered 
from models. 


EnGiisH CHANNEL LIGHTHOUSES. 


A paper by Mr. J. Kenward, entitled, ‘‘ Our 
Lighthouses of the English Channel,” was next 
read by the author. This was a long contribution 
which gave particulars of a large number of lights, 
and would serve as an excellent handbook for 
those seeking details on the subject. A great part 
of the information is, however, available from other 
sources. Perhaps the most interesting part of the 

per was that which dealt with the French lights. 

he author said that the optical apparatus which 
the French engineers are adopting in their new 
and some of their old lighthouses, is that termed 
feu éclair. The principle of restricting the duration 
of a flash to the minimum of time necessary for its 
complete — by an average eye, was well 
known to our physicists more than a quarter of a 
century ago. It was mentioned also by Lord 
Kelvin in 1881 at Glasgow, who stated the time as 
yy second. In its most powerful selected form 
the feu éclair may be described as the resultant of 
three factors, viz.: (1) the largest optical panels, 
of 300 millimetres radius, within the limit of 
180 deg. vertical and horizontal ; (2) the highest 
speed of rotation within the limit of 5 seconds, 
(3) the electric arc with a current not exceeding 
100 amperes. The extreme intensity thus attained 
is asserted to be for the La Héve 22 millions of 
candles, and for one apparatus of the Eckmuhl 
15 millions, the combined two lights of the Eck- 
muhl being 30 millions. 

These intensities are declared to be based on 
elaborate photometric experiments made on a 
lower gallery of the Eiffel Tower, in connection with 
the Dép6t des Phares, and they refer to a flash 
enduring but 4, or } second, which is even in 
excess of the maximum period known to be neces- 
sary for the full ocular perception of the entire 
beam from a lens of even 180 deg. presented as a 
“lightning flash.” The eshibie equation, how- 
ever, and the physiological impression, must not be 
neglected here. The feu éciair principle, with a 
reduced speed of rotation and a longer flash, has 
also been adopted in certain irench lights in con- 
nection with an illuminant of incandescent com- 
pressed oil gas, and with apparatus of greater radii 
than 300 millimetres. Although the La Héve Light 
has been established for six years, it is hardly yet 
time to offer a sufficient body of maritime evidence 
as to its alleged superiority to all other lights in all 
circumstances—that is, from the sailor’s point of 
view, who must pick up a light easily, and take 
bearings from it. It appears that the Trinity 
House are not disposed to give unreserved assent 
to it, or to throw over their St. Catherine’s 
Light with its modest intensity but far larger 





volume. The distinguished authors of this system 
now seem to be in favour of lengthening the 
duration of the flash to some larger fraction of 
a second. In fact, they have done so; and it 
is much to be doubted whether the few éclair 
can lend itself to all the many characteristics de- 
manded in the lighthouse service ; and in the 
— of nautical men the reaction against the old 
slow flash may be carried too far. With regard to 
sound signals, the author believed that the use of 
gun-cotton, gunpowder, and all like explosives, 
will not survive long. They are costly, they are a 
danger to the keepers and to the lighthouse, and 
above all, they cannot be fired continuously or at a 
few seconds’ interval. Bells and gongs have been 
discredited already for lighthouses and lightships. 
On the other hand, the siren has the immense ad- 
vantage of a most characteristic and unmistakable 
crescendo note of a high or a low pitch, or of both 
in succession. When the instrument itself shall 
have been still further improved, and the motor 
exciting it made such that it can be prepared for 
action more expeditiously still, there can be no 
better phonic signal. 

Mr. Bebner opened the brief discussion which 
followed the reading of this paper. He was of 
opinion that the oil lights of England must be 
increased, and suggested that the captains of 
vessels should observe the working of lights and 
report on them. Good results had followed this 
course. In Scotland the light keepers kept a 
record of the appearance of other lights within 
their geographical range, reporting on the influ- 
ence of weather, &. Mr. Bebner, continuing, 
said, in regard to what are known as ‘‘ lightning 
lights,” that in France they were reducing the 
duration of the flash in order to increase its power, 
taking care at the same time to have the quick 
flashes of ;}; second duration repeated rapidly 
enough to make the light practically visible all the 
time. This, the speaker said, was the correct 
method of working. 

Professor Everett gave some curious experiences 
as to the travel of sound. In Ireland it had been 
observed that the notes of a siren could be heard 
at a certain distance, but that at a point nearer to 
the source the sound could not be heard. The 
result was attributed to the fact that sound would 
sometimes travel at great velocity at different ver- 
tical distances, and this caused waves, so that the 
sound might rise and travel over the ship ; for that 
reason the siren should be put high. The belts of 
audibility and inaudibility were well recognised 
phenomena, and they depended on wave lengths 
due to the nature of the sound. For that reason it 
had been suggested that signals should be sent by 
firing 8 cannon, rather than by the siren. 

The author, in reply, said that the whole ques- 
tion of sound signals was under consideration, 
and it had been concluded that, taking all con- 
siderations into account, the siren was the best 
mode of giving indications to vessels. He advised 
that all mariners who came under the Board of 
Trade Regulations should make reports ; but it had 
been objected by the authorities that the tabulation 
of the matter would entail the employment of 
another clerk. 


Stream on Common Roaps. 


The last sitting in Section G was held on Tues- 
day, September 19, when four papers were read 
and discussed. The first was by Mr. J. I. Thorny- 
croft, and was entitled ‘‘ Recent Experience with 
Steam on Common Roads.” We have already 
published Mr. Thornycroft’s paper in full, together 
with the illustrations, and may, therefore, at once 

roceed to the discussion which followed its reading. 

his was opened by the President of the section, 
Sir William White, who said that Mr. Thornycroft 
had begun his engineering career by transferring 
locomotive practice to service afloat. In this way 
he had produced remarkable steam launches, which 
so astonished the world of marine engineering and 
naval architecture over twenty-five years ago, and 
which subsequently had led to such notable results 
in naval matters, and the prospects of warfare on 
the sea. Mr. —— was now, as it were, 
reversing his procedure, and was utilising his 
marine experience, more especially in regard to 
the water-tube boiler, to purposes of locomotion on 
dry land. 

Sir Frederick Bramwell said, in the days of his 
apprenticeship, now some time past, he was muc 
interested in the problem of road locomotion by 
mechanical means; more especially the work carried 





out by Hancock, who a this branch of engi- 


neering to a very considerable degree of perfection, 
Our readers will remember that Sir Frederick read 
a most interesting paper on this subject at the 
Oxford meeting of the British Association. The 
speaker pointed out that it was the success achieved 
by railways that checked the development of steam 
locomotion on common roads, and it was now, after 
being kept in abeyance for fifty years, that atten- 
tion was being again turned to the subject. He 
was glad to see it revived, and was confident there 
was a great future for this field of industry, In 
regard to methods of propulsion there were several 
modes in the field: oil engines, electricity, and 
steam. He felt convinced that for goods traftic 
steam would survive the competition with oil. It 
was simple and easy to control, there was no danger 
from conflagration or explosion, and the vehicles in 
traversing roads did not leave an offensive residuum 
in the atmosphere. A steam-driven carriage, with 
coke or Welsh coal burnt in the furnaces of the 
boiler, was the least objectionable method of pro- 

ulsion. The spring device for the road wheels, 
illustrated by the wall diagram, was a great 
improvement. The author had said that there 
was considerable advantage in doing away with the 
Jack-in-the-box gear. Hancock did not have a gear 
of this nature, as it had not then been invented, 
but he had obtained the same results by an in- 
genious method of fitting his wheels, by which they 
were loose enough and had sufficient play to over- 
run in turning. Superheating steam was a dan- 
gerous game to play: it might be all right, but on 
the other hand, variation in the amount of super- 
heating might result in the cylinder being cut to 
pieces in five minutes. He referred to Wethered’s 
combined steam system, in which superheated 
steam was mixed with ordinary steam before being 
passed to the engines, there being two valves to 
regulate the process. In this way it was claimed 
superheated steam could be used without risk, and 
had been so used in the Navy with considerable 
success. He could bear personal testimony to the 
fact that Mr. Thornycroft’s brewer’s dray was quite 
comfortable to ride in, for the author called for him 
one morning before breakfast, and had given him 
some pleasant carriage exercise down Piccadilly. He 
would ask the author whether he used diagonal 
pieces on the tyre of the wheels to give grip, as was 
customary on traction engines. 

Mr. Beaumont said that the law as to self-pro- 
pelled road vehicles required modification in regard 
to the questions of speed, width of tyres, and weight 
carried, and the manner in which they bore on each 
other. He thought it would be well that it should 
be known to the authorities that this was the 
opinion of the Mechanical Section of the British 
Association. As to the width of wheels, it 
was a question upon which the makers of the 
vehicles were the best authorities, and speed was 
as much a matter for the opinion of the users of 
vehicles as for the general public. It was a great 
thing to know, from Mr. Thorneycroft, that 10 tons 
was not too great a load tu be carried on four 
wheels ; and after what had been heard, he was 
sure the meeting would be convinced that Mr. 
Thornycroft had reason for what he said. Damage 
to roadway was a question of sufficient width of 
wheels, and rubber tyres did less injury than ordi- 
nary tig Motor vehicles damaged the roadway 
much less than horse-drawn vehicles. In regard to 
the road question, he would point out that a well- 
made road was cheaper to keep up than a badly- 
made road. Reference had been made to the use 
of trailers. He was of opinion that a self-contained 
vehicle must, for many reasons, be a better machine 
than one which had to draw a supplementary 
vehicle ; and he, therefore, pe scvcaiecet the author 
on being able to design a van that would carry 
such heavy loads on four wheels. For light and 
fast carriages the supply of water was a serious 
objection, and he had known vehicles in all other 
respects satisfactory, which were defective in this 
this respect. On the other hand, the condenser, 
by which water could be saved and used over again, 
was a considerable source of trouble, especially as 
the oil used in lubricating cylinders was brought 
over and formed an incrustation on the interior of the 
condenser tubes, and thus reduced their efficiency. 
His judgment in the case of steam versus oil was that 
steam would survive owing to its great flexibility. 
This was in regard to goods traffic, but conditions 


h| were not quite the same with lighter vehicles. The 


petrol engine had been the subject of rapid im- 
provement, and possibly the difficulties attending 
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its use would disappear. — He would warn those in- 
tending to use motor vehicles against putting them 
in the charge of untrained men, and he had known 
several costly carriages ruined in this way. Mr. 
Beaumont, continuing, said that the present Pre- 
sident had given him the opportunity of bringing 
before the meeting some examples of cast iron of 
remarkable toughness. He exhibited thin plates 
which had been punched, the punchings being re- 
markably clean and without cracks ; neither did the 
plate round the hole appear to have suffered. So 
far as we understood, the process consisted simply 
of blowing dry steam into the cupola. Mr. Beau- 
mont, however, with a laudable desire not to take 
up too much time of the section by the introduction 
of extraneous matter, was somewhat brief on this 
oint. He stated also that the castings will bend 
rather more than is ordinarily the case, and without 
being fractured. The matter is interesting, and is 
certainly worth attention on the part of cast- 
iron users, it being taken for granted, of course, 
that no expensive alloy is introduced into the 
mixture to produce the desirable results stated by 
Mr. Beaumont, and which appeared in the samples 
he showed. 

Mr. Mark Robinson said that, as all would be 
sure who knew Mr. Thornycroft’s work, that the 
author had produced something very beautiful and 
suggestive from an engineering point of view. He 
noticed that a compound engine was used, in which 
steam would be expanded until it was brought 
down to low pressure ; but they were told that the 
escaping steam was quite invisible—such combina- 
tion of results would hardly be expected. He 
thought Mr. Thornycroft was wise in taking up 
the question of goods traffic first ; and was of opinion 
that if the inventors of fifty years ago had turned 
their attention in this direction, in preference to 
trying to solve the problem of swift passenger 
traftic, they would have met with a considerable 
measure of success, even in spite of the competition 
of the railways, to which reference had been made 
by Sir Frederick Bramwell. 

Sir A. Binney said, that when he was consulted 
before the Act of 1896 was passed, he was of 
opinion that any reasonable weight should be 
allowed on the roads, and this was still true so far 
as London was concerned; but when he had heard 
the evidence of authorities from rural districts, he 
had altered his opinion, owing to what he had learnt 
as to the state of bridges and culverts of the country 
roads, these being too weak to bear very heavy 
loads. He was of opinion that on well-constructed 
roads no damagé would be done to the surface by 
motor vehicles. 

Mr. Howard Unwin asked if the author could 
give any statistics as to the life of rubber tyres of 
motor vehicles, and was the application of them 
commercially successful ? 

Professor Hudson Beare asked if the coal used 
in getting up steam was taken into account in the 
Table attached to the paper. The result stated 
was a very low figure of economy. 

Professor Fitzgerald wished to emphasise the 
immense importance of the road question. In 
Ireland they had some of the very worst roads in 
the world: indeed, they were only comparable to 
the Thames Embankment. They were steam- 
rolled ; but the fact of their never being properly 
made, prevented them lasting more than a very 
short time. The adhesion of the tyres differed 
materially on these roads, compared to well-made 
surfaces. Professor Dunkerley said it would have 
been of interest if the author could have given 
temperatures of superheating. If they had been 
only slight, would he expect any considerable effect 
in regard to economy, seeing that the engines were 
runat such a speed. He would ask Mr. Beaumont 
if there was advanced tensile strength with the 
cast iron of which he had exhibited specimens. 

Mr. Thornycroft, in replying to the discussion, 
said that, in reference to the remarks of Mr. Mark 
Robinson, steam was rendered invisible by being 
well mixed with the hot gases from the furnace in 
the chimney. This question had also a bearing 
on economy. If the products of combustion were 
reduced sufficiently in temperature to give a low 
fuel efliciency, then the steam might not always 
be invisible. The result depended on the weather. 
In the summer, when the air was warm and dry, 
the small quantity of exhaust steam would be 
readily taken up by the atmosphere. In the 
winter, however, the chimney gases would have to 


be hotter ; although, if the weather were at all 
foggy, a 


small quantity of escaping steam would 


blend with the surrounding mist and not be 


noticed. In regard to the question of Mr. Unwin, 
rubber tyres were very desirable, and they could 
be used with advantage for heavy traftic, were it 
not that they are so costly. For this reason, 
moderate speeds would be doubtless preferred ; 
but for high-speed vehicles, rubber tyres were 
no doubt generally worth their cost, and for 
passenger traflic they must be used. The most 
desirable thing would be for the chemists to 
find out how to make an artificial rubber having 
the properties of the natural gum ; perhaps 
they could make it from wood, or some other 
cheap substance. In regard to Sir Frederick 
Bramwell’s last remark, it was true that they 
put diagonal bands on the periphery of the 
wheel; but the spaces between were so small 
that it really made no difference. A continuous 
tyre, under the stress of work, was apt to get 
too large for the wheels, and, therefore, would not 
stop on, as was found by sad experience more than 
once at Liverpool. They had got over that diffi- 
culty, however, in the way described, and he was, 
thefefore, less disinclined to talk about it. If a 
road were not well made, the cost of repair would 
be great; there was no doubt as to that point. He 
had not been able to ascertain the amount of super- 
heat in the steam ; there were considerable diffi- 
culties in finding this out, on account of the irregu- 
larity of the work and changes of the amount of 
steam used. They had made an exceedingly rough 
estimate by observing the colour of the brass boiler- 
fittings, and had got a notion that at any rate the 
steam was excessively hot. In regard to distance 
between the wheels, they took the utmost that the 
law allowed, which was 6 ft. 6 in. 


DymcHuRCcH WALL. 


Mr. KE. Case, late senior partner of Messrs. Case 
and Gray, Westminster, whose unexpected death 
we announced last week, had prepared a paper 
entitled ‘‘ Dymchurch Wall, and the Reclamation 
of Romney Marsh.” In Mr. Case’s absence this 
paper was read by Mr. R. G. Allanson-Winn. 

Commencing from the time of the Romans, the 
author traced the history of the reclamation and 
protection of Romney Marsh down to the reign of 
Henry III., when the charter was first granted, 
and thence to the year 1562, during which period 
the charter was repeatedly confirmed. Originally, 
the sea was retained within its limits by a shingle 
beach ; but in course of time this natural means of 
protection failed, and the breaches, which occurred 
in places, had to be closed up by earth banks. As 
the shores gradually wasted, these artificial banks 
had to be extended, until at last they became the 
one continuous embankment ‘known as the Dym- 
church Wall. Romney Marsh lies from 4 ft. to 10 ft. 
below the level of ordinary spring tides. Including 
the adjoining marshes, it consists of some 60,000 
acres of very valuable arable and pasture land. The 
problem of sea defence, thus presented, is, the 
author said, doubtless the most important one that 
has ever arisen in the British Isles. 

The Dymchurch Wall, as it now stands, is about 
4 miles in length. Its top, 20 ft. wide, stands 
10 ft. to 13 ft. above ordinary spring tides. On its 
inland side is an earth slope of 14 to1; on the 
seaward side a curved stone parapet, 6 ft. deep, and 
thence down to the shore level an apron, graded 
5 tol and 7 tol, and comprising about 40 acres 
of stone pitching. Since the early part of the 
eighteenth century it has been persistently 
threatened by the sea ; and on numerous occasions 
it has been subjected to damage, entailing the ex- 
penditure of vast sums of money on restoration. 
The encroachment of the sea was attributed by the 
author to the denudation of the shore near high- 
water mark, due to the growth of Dungeness Point, 
which caused the silting up of the bay and de- 
stroyed the uniform inclination of the foreshore. 
The commonly received opinion, that the travel 
of shore material is arrested by promontories, was 
not accepted by him. He further showed that this 
denudation was hastened by the form of the pitched 
apron, and by the existence of high groynes. The 
author had arrived at the conclusion, from numerous 
sections, that the natural contour of a foreshore 
is elliptical, and maintained that this should be 
kept in view in designing and constructing sea 
defence works. The author’s low groynes at Dym- 
church, which have been in course of erection dur- 
ing the past five years, are based on this principle. 
Unlike high groynes, they have no scouring effect 





on the shore, but on the contrary are the instru- 





ments by which the destructive forces of the sea 
have been utilised for the accumulation of material. 
The foot of the apron is now protected by a cover- 
ing of sand, a natural inclination of repose exists in 
the shore, and both erosion and encroachment have 
ceased. The author illustrated his paper by a map 
of the coast line and cross-sections of the shore. 

The discussion on this paper was opened by Mr. 
W. H. Wheeler, of Boston, who said that the 
thanks of the section were due to the author for 
the most interesting paper just read, by which 
the great object-lesson in coast defence of the 
Dymchurch Wall was brought forward. He 
thoroughly agreed as to the great good that had 
been done by the low groynes which the author 
had put in position. If anyone wished an object- 
lesson in the opposite direction—that is to say, in 
the way not to do it—he should go to Eastbourne, 
Harwich, and Brighton. The groins erected at 
these places were utterly wrong in principle ; they 
were costly to make, and expensive to maintain ; 
and they seemed to be expressly erected to make 
the waves cut away the beach. Instead of pre- 
serving the sea wall, they gave no support unless 
it was in the way of being buttresses. He would 
repeat they were utterly wrong in principle, and 
the plan followed by Mr. Case was the right one 
for the conditions. He concluded that the author 
did not claim that the low groyne was entirely 
original ; but he would point out such sea works 
should be tentative, and following this principle 
they would begin with the low groyne, and follow the 
work up as needed, as the author had done. At 
Hastings, on the other hand, they had in places a 
20 ft. drop of beach, so that it was denuded to the 
bare rock. Mr. Case’splan of putting the piles in with 
blocks of concrete was, however, quite original. 
It was excellent, cheap, and not more liable to 
accidents than the ordinary method of driving piles. 
He had, however, some criticisms to offer on the 
author’s work. He did not approve of starting at 
mean sea level on a sandy bende that was a 
mistake. At high water the waves would cut 
the beach out, and there would not be time 
for the material to fill in again ; a channel would 
thus be excavated parallel to the shore, and there- 
fore would be inconvenient. The author, how- 
ever, had a hobby, and had been successful in 
work he had carried out. He therefore looked 
on his system as a sort of Beecham pill panacea 
which would cure all ills. He had spoken as 
to the travel of beach, but Mr. Wheeler was 
of opinion that there was no travel of shingle 
round harbour works. His reason for thinking 
this was, that in some places shingle would collect 
round the harbour works, whilst other places would 
be denuded of shingle. As against the theory of 
the travel of shingle, he would point out that in 
deep bays on the coast, each has its own character 
of stones ; and he gave many instances from his own 
knowledge on the south-west coast, where in some 
bays the shingle would be always quartz, whilst in 
other cases it might be flints; the character being 
utterly different in the different bays, but remaining 
constant for each bay respectively. It was evidence 
that the shingle did not travel round points. The 
author had said that shingle is always found where 
deep water is close in shore ; this was contrary to 
Mr. Wheeler’s experience. 

Mr. Eastman bore testimony to the great success 
of the author’s work at Dymchurch. For three or 
four miles the work had been most succesfully 
carried out, and nearly the whole of the wall was 
now protected in a most complete manner. He 
largely agreed both with Mr. Case and with Mr. 
Wheeler, but it was nevertheless his opinion that 
shingle does travel past the end of the Admiralty 
Pier, where there was a current which ran very 
strong from 44 to 5 knots, for a period of four or 
five hours in spring tides. This had carried huge 
blocks of masonry 2 ft. or 3 ft. cube. He believed 
that shingle does travel and goes along the bottom. 
It was true it had not gone into St. Margaret’s Bay, 
but he thought the piers which had been constructed 
acted as groynes, so that it travelled round Hope 
Point and up the coast. The method of erecting 
groynes in concrete blocks, as described by the 
author, was extremely valuable: he had seen 
250 ft. of it put in in one tide, and he understood 
that far more of this has been done; the great 
advantage was the ease with which they put in the 
uprights. No apparatus or fixed work of any kind 
was needed, only ordinary hand-tools, so that the 
work could be commenced immediately and carried 
on up to the last moment. This was not the case 
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where pile-drivers and other apparatus of like 
nature had to be erected. In St. Margaret’s Bay 
advantage had been taken of this, and work had 
been done which it would have been impossible to 
have carried out in the ordinary way of erecting 
groynes, for here the seas beat against the cliff, even 
at high-water neap tides. Another advantage was, 
the simplicity of the work ; he had carried it out 
with six Dover boatmen, who had put in 150 ft. in 
a tide. 

Sir Frederick Bramwell gave his experience at 
Portsmouth, where he had built a large sewage tank 
at the entrance to Langston Harbour, and close to 
the shore, He thonght he would protect this by 
high groynes, and had been not a little disgusted to 
find that instead of encouraging the deposit, he had 
created a cavity. He had cut the groynes off close 
at the surface, and after that beach had accumu- 
lated in a satisfactory manner. 

Mr. Dowker said there is an example of old- 
fashioned groynes opposite Sandown Castle. The 
travel of the beach continued for many years, and at 
that point the erosion had carried away the founda- 
tion of the groynes. He quite agreed that with the 
high groyne there might be a collection of beach on 
the one side, but the wave would pitch over the high 
beach thus formed and cut away the shingle on the 
other side. At Birchington there was a work similar 
to that at Dymchurch ; and at Deal a considerable 
improvement had been effected where groynes had 
been put in on Mr. Case’s principle. It was his 
opinion that the travel of the beach was not due to 
the prevailing direction of the wind, but to the cur- 
rents inthe sea. In support of this, he would point 
out that on the coast of Kent between Dover and 
Ramsgate the travel was northerly, whilst from 
Whitstable to Margate the opposite direction was fol- 
lowed by the drift of shingle. The action of the wave 
on the shore was illustrated by what occurred at 
Ramsgate. At one point the wall was perpendicular, 
the wave striking it was driven up high into the air, 
and falling back again carried away the beach in its 
retreat, so that the wall acted more to wash away 
the shore than in the guise of a protection. He did 
not agree that projecting coast lines stopped the 
travel of beach; and in regard to Romney, he 
thought that the Rother River sending a current 
into the sea obstructed the travel of the shingle. 
The Admiralty Pier had an accumulation on its west 
side, and it might be doubted how the shingle would 
pass round the points of the pier ; the Break shoal 
off Ramsgate was a description of beach, and had 
remained constant in position. The great storm of 
1897 did much damage to the shore, but did not 
affect the Break shoal. 

Mr. Walmsley said that the Case system was 
excellent for Dymchurch, and he pointed out 
the necessity of retaining the beach at high- 
water mark. As engineer to the Dover Har- 
bour Board, he would express his opinion that 
no beach travels round the end of the Admiralty 
Pier. 

Mr. Cecil Case, speaking on behalf of his father, 
the author of the paper, said that it was his father’s 
opinion that the beach did travel round the end of 
the Admiralty Pier ; and in support of this view, 
he instanced the wave formation on the windward 
and leeward sides of the pier, the waves on one 
side being steep and short, and on the other side 
long and regular. 

Mr. Gray, the author's partner, said that similar 
results had been obtained by the method described 
in the paper elsewhere, and Mr. Case’s theory was 
not based on insuflicient experiment under all 
conditions. 

Mr. R. G. Allanson-Winn, in replying for the 
author, wished to impress upon the meeting the 
desirability of there being a special Department of 
State to look after the subject of shore erosion. 
The matter was one of national interest and im- 
portance, and such a department could be affiliated 
to, or be under the contol of, the Admiralty, or 
the Board of Trade. Mr. Winn summarised the 
principal duties of such a department as follows : 
(1) Systematic and repeated taking of sections, 
over the same lines, on all doubtful shores, as well 
as contours of high water, low water, and mean 
sea-level lines. (2) The taking of soundings. (3) 
Calculations based on observations respecting the 
varying rates and directions of currents at high 
water, low water, and mean sea-level. (4) Obser- 
vations as to the velocity and vis viva of waves. 
(5) Observations on the travel of beach, sand, and 
other material, especially round headlands, piers, 
breakwaters, and across bays and the estuaries 


SNOQUALMIE FALLS ELECTRIC POWER PLANT. 
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What was desired was to find out the| erosion. Mr. Winn offered the suggestion that the 
British Association should show the way, and 
ng a sum of 


of rivers. 
causes of erosion, and then to decide upon the 





best means of preventing the continuance of such! should encourage the movement by voti 
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money for the purpose of purchasing a steam|AN InstRUMENT FOR GaUoInc Borer Furnaces. 
trawler, or other vessel, which should be engaged in 
ascertaining various matters such as travel of beach,|an instrument for gauging the circularity of 
boiler furnaces, and producing a diagram. The 


Mr. T. Messenger next read a paper describing 


Soundings, sections, &c, 





author stated that hitherto furnaces have generally 
been gauged by a diameter gauge. This is not so 
satisfactory as gauging radially from a fixed point. 
Having this object in view, the author designed 
an instrument for fixing a pin as nearly in the 
centre of furnace as =. by arranging three 
telescopic legs at equal angles apart, viz., 120 deg. 
The points of these legs are caused to radiate out- 
wards or inwards simultaneously from the centre 
pin ; so that when the points of these three legs 
rest on the inner surface, and are locked there, 
the centre pin will always be in the centre of these 
points. To do this in a suitable frame, a centre 
wheel is mounted on the pin, which gears into three 
other wheels, or segments of wheels, and similar 
segments on the spindles of these, gear into racks 
on the three telescopic legs, thus compelling them 
to radiate outwards or inwards simultaneously. 
The centre pin is arranged to receive a small draw- 
ing board to attach a sheet of paper to. The centre 
pin also forms a pivot on which to mount a tele- 
scopic pencil arm, having a roller at its outer end, 
the pencil being near its inner end. This arm 
being moved round on the pivot, the roller will 
move inwards or outwards if the furnace be de- 
formed ; and the pencil, following the movements 
of the roller, and describing a small circle, will 
also move inwards or outwards, thus delineating on 
the paper the deformities full size ; but, as these 
deformities are shown on the small circle, they 
will be greatly magnified, and so may easily be read. 
If the roundness of a furnace is once desintgel, 
the defect accentuates itself under ordinary work- 
ing conditions. The diagram completely delineates 
the actual shape.of the furnace around the whole 
of its circumference, and so enables the boilermaker, 
when setting a furnace into truth, to know exactly 
where to deal with these defects. 

The instrument itself was shown at the meeting, 
and its action was explained by the author. 
A brief discussion followed the reading of this 
paper: Mr. Charles Hawkesley pointed out that 
the true axis of the flue was not shown by the 
instrument ; but as the President pointed out, what 
was needed in practice was to find whether the 
furnace. was actually circular, and not to discover its 
axis. .The true deformation was shown on the 
diagram in a manner that could not be depended 
upon with the usual telescopic gauge. Another 
speaker stated that he had used it with advantage 
in his own practice. Sir William White said 
that the apparatus had been brought before him at 
the Admiralty, and that he had passed it on to the 
engineering chief, Sir John Durston, who was much 
struck with its ingenuity and usefulness. 


Arr PROPELLERS. 


> Mr. W. G. Walker next read in abstract (which 
we publish on another page), a paper on ‘‘ Experi- 
ments on the Thrusting Power of our Propellers.” 
These experiments are not yet complete, and we 
shall have more to say respecting them on a 
future occasion. A very brief discussion followed, 
in which the chief circumstance referred to was 
the fact noticed by the President, that the build- 
ing-in which the experiments were made was of not 
much greater cross-sectional area than that covered 
by the fan in its revolution, and therefore the flow 
of air would be obstructed. 

The business of the section was brought to a 
close by a vote of thanks being propo to the 
President by Sir A. Binney, and seconded by Sir 
Frederick Bramwell. 

Sir William White replied, and, in the course 
of his reply, referred to the admirable way in 
which the Recorder, Professor T. Hudson Beare, 
had carried out the duties of his position. 


(To be continued.) 





THE SNOQUALMIE FALLS ELECTRIC 
POWER PLANT. 
ANOTHER gigantic waterfall has been harnessed 
to man’s use. The Snoqualmie Falls Power Com- 
pany, in the State of Washington, have completed 
a central power station, which already utilises 
10,000 horse-power, out of a possible 100,000 
developed by the falls. The electric current is 
transmitted to Seattle in one direction, 31 miles, 
and to Tacoma, in another direction, 45 miles, be- 
sides being used at local sub-stations. Snoqualmie 
Falls is a rough and rugged spot, but beautiful 
withal. The height of the fall is 270 ft., the 
river passing into a deep chasm. Back from the 
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odge of the falls, about 200 ft., in the river bed, 
the intake for the water has been constructed. 
A vertical shaft, measuring 10 ft. by 25 ft., has 
been sunk to a depth of 260 ft. through the 
solid rock. The walis of the intake are concrete, 
6 ft. in thickness. On the river side is an immense 
grating of logs, 30 ft. wide, to keep off drift wood ; 
on the diagonal braces within this grating is a 2-in. 
mesh of steel netting to remove smaller floating 
obstructions. The concrete walls, pier, and floor 
form a forebay to the mouth of the pipe in the 
vertical shaft. A hydraulic passenger elevator has 
been constructed to pass through the shaft for 
ingress and egressto the power-house. At the foot 
of the shaft, in the direction of the falls, the power- 
house has been hewn out of the solid rock. This 
chamber contains the water wheels and electrical 
apparatus ; it measures 200 ft. by 40 ft., with a 
height of 30 ft. The pipe carrying the water 
down the shaft is 74 ft. in diameter, joining at 
the foot a 10-ft. wrought -steel receiver, 1 in. 
thick, csr.ied horizontally 80 ft. along a bench 
in the chamber, 19 ft. above the floor and con- 
tinued 80 ft. further with a diameter of 74 ft. 
The receiver has to withstand a hydraulic pressure 
of 120 1b.: to the square inch. From the hori- 
zontal pipes there are five outlets, one to each 
main water- wheel, and one for the exciters. 
After passing through the wheels the water enters 
the tail race below the floor of the chamber, and 
runs out through a tunnel, with exit at the foot of 
the falls. The gates of the outlet into the water- 
wheels weigh 22,000 lb. each. Fig. 1, page 420, 
gives a general view of Snoqualmie Falls, with a 
sectional diagram of the vertical shaft and power- 
house. 

The complete electrical equipment of the Sno- 
qualmie Falls Power Company was supplied by the 
Westinghouse Electric and Manufacturing Com- 
pany. Connected with the water-wheels are four 
1500-kilowatt Westinghouse three-phase alternat- 
ing current generators, with rotary armatures, as 
shown in Fig. 2. These generators give 7200 
alternations, and deliver current at 1000 volts at a 
speed of 300 revolutions per minute. The arma- 
ture winding consists of 266 bars, with one bar 
per slot, and has closed circuit windings. The 
armatures are 96 in. in diameter, and weigh 
approximately 23,000 lb. each. Massive collector 
rings of the ventilated type deliver current to 
the circuits. Three brushes bear on each ring, 
to insure equal division of current between them 
in cases of variable contact resistances, separate 
cable leads of considerable length connect the 
brushes to the outside circuits, in order that the 
fixed resistance with each brush may be large com- 
pared with the possible variable resistance. The 
field frames of the generators are divided verti- 
cally, resting on the bedplates which support the 
armature bearings, and may be withdrawn for in- 
spection of field or armature without any hoisting 
or other auxiliary apparatus. The poles are lami- 
nated and cast into the field frames. The field 
windings are of one layer of copper strap, bent 
cold, and afterwards insulated. At each end 
of the coils are brass brackets, which rigidly 
hold it on pole-pieces, exposing both inside and 
outside surfaces to circulation of air. This method 
of construction provides a coil which is very 
easily insulated, and furnishes a large surface 
for ventilation. With no load these generators 
require a field circuit of 95 amperes at about 90 
volts, and with full non-conductive load, 100 
amperes to maintain the same electromotive force. 
Two direct-current exciters, 75 kilowatts each, at 
125 volts, 300 revolutions per minute, are direct 
connected to smaller water-wheels, and are used 
for exciting the large generatcrs. A view of one of 
these exciters is shown in Fig. 3. 

On the bank of the river, near the head of the 
vertical shaft, is the transformer house. It is a 
brick building 40 ft. by 50 ft,, with floors of con- 
crete and roof of iron, making the whole practically 
fireproof. The electric current at 1000 volts is 
conducted upwards through the shaft to the trans- 
former house, and is there passed through twelve 
Westinghouse self-cooling, oil-insulated raising 
transformers, each having a capacity of 500 kilo- 
watts. The current is raised to 29,000 volts, and 
delivered to the transmission lines. Each trans- 


former is supplied with two high-tension fuse cir- 
cuit breakers, by which it may be disconnected 
either by hand or automatically, in case of exces- 
sive current load. The fused circuit breakers con- 
sist of two hinged rods by which the fuse terminals 





are widely separated, breaking the arc when the 
fuse is ruptured by the current. Protecting each 
incoming wire is a Wurts lightning arrester of 
improved construction. On the front of the ver- 
tical marble slab, 24 in. wide and 65 in. high, are 
mounted the spark-gap cylinders in units of seven 
in separate porcelain cases; while on the back of the 
same panel are six choke coils mounted on three 
marble wings, each effectually supporting the coils, 
and insulating them while they are brought into 
close inductive action with each other. The whole 
is small, self-contained, and fireproof. 

The transmission circuits are led from the trans- 
former house to the sub-station at Issaquah, 
10 miles distant, the lines parallel to each other 
at a distance of 40 ft. At this sub-station a plug 
switchboard provides for interchanging by switch- 
ing one circuit into the other in case of any trouble 
on one or the other circuit. These parallel lines 
continue to Renton, a further 9 miles, where cur- 
rent is used locally, and from that point, branch to 
the north-west and south-west, to Seattle and 
Tacoma. Aluminium wires have been used on 
these long-distance transmission circuits of No. 1 
and 2 B. and S. gauge. Line concuctors are spliced 
with the McIntyre joint, consisting of flattened 
aluminium tube 9 in. long, with walls 7, in. thick, 
large enough to enclose two wires. The latter are 
given three complete twists by special clamping 
tools to complete the joint. The Seattle lines 
contain about 67,000 lb. of aluminum, and the 
Tacoma lines 72,000 lb. The conductors are 
carried on triple petticoat porcelain insulators 
43 in. high, 64 in. in diameter, and weighing 4b. 
each. Paraffined locust pins are used to support the 
lowest part of the insulator 4in. above the cross- 
arms. The circuits are on pole lines, one on each 
side, with a triangular space of 30 in. between wires. 
Four wires on the lower cross-arms are spaced on 
either side 25 in. and 75 in. from the centre of the 
pole ; 254in. above on another cross-arm are two 
wires, 40 in. on either side of the pole. The 
length of span on the Seattle line varies from 90 ft. 
to 150 ft., with an average of 110 ft. On the 
Tacoma line the average span is 150 ft. At the 
Renton sub-station a high-tension switchboard 
allows any combination of the incoming and out- 
going circuits to be made. Each wire is provided 
with a high-tension fuse switch. All high-tension 
apparatus at this station is contained in a brick 
building, 40 ft. by 40 ft., designed and erected for 
this purpose. 

In the Snoqualmie Falls power station is the 
main switchboard, which consists of two exciter 
panels, four generator panels, and twelve feeder 
panels. The exciter panels contain the usual 
instruments for this class of work, ammeter, cir- 
cuit breakers, main switches with the governing 
rheostats, voltmeter plugs, and ground detectors. 
The generator panels have circuit breakers on two 
of the three conductors, pilot lamps, field ammeter, 
main ammeter on each of the three conductors, 
indicating wattmeters, triple-pole double-throw 
switch, together with rheostats, field plugs, volt- 
meter plugs, and ground detector plugs, as usual in 
Westinghouse practice. 

Each of the 12-feeder panels carries circuit 
breaker, a.c. ammeter, and double-pole two-throw 
switches. All these are in sets of three, and each 
set controls a bank of three transformers. The 
middle one of each set carries a multiphase record- 
ing watt-meter. 

‘The back of the board carries two sets of main 
bus-bars connected with the upper and lower jaws 
of the switch, so that a difference in potential may 
be used for generating and transmitting. All the 
circuit breakers are titted with hand-trip devices 
which enable the operator to throw out all the lines 
of bank transformers, or two of the three lines of 
each generator. 

Attached to the end of the switchboard, and 
visible from any point along its front, are three 
alternating voltmeters on swinging brackets, two 
of which are attached to sets of bus-bars, and the 
third to a pair of voltmeter bus-bars connected 
to the voltmeter receptacle on each generator, by 
which the voltage on any phase of any generator 
may be measured. The generators are connected 
to the switchboard by means of lead-covered cables 
running from the generator to the wall through 
a conduit laid in the concrete, and thence to the 
aluminium bus-bars on arms and glass insulators, 
and on these bars to a point above the switch- 
board, where they are connected by rubber- 
covered cables to switches. On these aluminium 





bars are placed the series transformers. which con- 
trol the various wattmeters on the switchboard. The 
aluminium conductors are three bars 3 in. by } in., 
to which are attached the brass terminals of the 
cables from the generators to the switchboard. 
From the switchboard, 24 conductora, each of eight 
aluminium wires, pass along the wall of the cavity 
and up the shaft to the raising transformer plant 
where they are connected to the banks of the trans- 
formers, and from these transformers the con- 
ductors pass upwards to the plug switchboard on 
the transmission lines. 

The raising transformers are in delta connection 
for both primary and secondary circuits. Separate 
primary feeder panels are provided for each trans- 
former, so that any transformer may be controlled 
at the switchboard. One of the remarkable 
features about these transformers is their low self- 
induction. With one of the windings short- 
circuited, less than 3 per cent. of the normal electro- 
motive force, at 7200 alternations per minute will 
send full-load current through the other coil. 
High-tension coils have many layers, and but a few 
turns per layer, each layer being wound in the same 
direction to reduce the difference in potential 
between successive layers. At the end of each 
layer the wire is carried across the face of the coil 
to the starting side. Low-tension coils are of bars 
or straps wound on edge and afterwards insulated. 
Coils are spread at the ends outside of the iron core 
to facilitate ventilation, and to increase the distance 
between coils where it is difficult to apply solid in- 
sulation. 

The generators and feeders leading to the rais- 
ing transformers may be operated in multiple from 
either of two sets of bus-bars. The transmission 
lines for the first 10 miles to the sub-station at 
Issaquah, and to Renton 19 miles distant, are in 
delta connection, and may be connected in any 
combination, separate or in multiple. 

The sub-station at Seattle is a substantial stone 
building in the business district of the city. A 
tower on the third-floor receives theincoming wires, 
which are thence led through a terra-cotta en- 
closure to the Wurts lightning arresters on the 
second floor. Below, on the ground floor, are high- 
tension fuse switches, by which the station may be 
controlled with regard to the incoming circuits. 
All the load may be placed on either transmission 
circuit, or may be divided so that the steady load 
is on one circuit, and the fluctuating load on the 
other, or both circuits may be connected in 
multiple. A characteristic feature of the whole 
plant is the extreme flexibility of the switching 
apparatus. This station contains a number of 
Westinghouse _ self-cooling oil-insulated trans- 
formers, reducing the current to a low voltage for 
the rotary converters. Three 500 kilowatts 
Westinghouse rotary converters are contracted for, 
and two are already installed, one of which is 
shown in Fig. 4. These machines receive a.c. 
current from the transformers at 330 to 350 volts, 
and deliver direct-current at a potential of 550 to 
600 volts, for-use by the street railway company. 
There are also six Westinghouse lowering trans- 
formers of 300 kilowatts capacity each, with 2000 
volts, thus making: the:total station transformer 
capacity about 4000 kilowatts. 

ower is also supplied to operate two 2000 horse- 
power Westinghouse type ‘‘C” induction motors, 
installed in the Centennial Flour Mills. .These 
motors work at 200 volts, 500 revolutions per 
minute, having supplanted steam engines. The 
motors are belted to a jack shaft, and operate the 
whole of the flour mill machinery, including grind- 
ing, cleaning, ventilating, receiving, and delivering 
by elevators, and all the other operations of the 
mill. It is estimated that the substitution of 
electrical power for steam will effect a saving of 
25 to 30 per cent. in the cost of motive power. 
Other Westinghouse transformers and rotary con- 
verters are contracted for, and will be delivered in 
due course. a ee 

The switchboard of the Seattle station is similar 
in construction to that at the Snoqualmie station 
which controls the rotary converters and trans- 
formers, for both alternating and direct-current 
circuits. 

_ The sub-station at Tacoma is not yet completed, 
nor is the transmission line to the same place, 
but it is being rapidly pushed forward. Electrical 
apparatus has been provided for this station for 
driving arc generators, type ‘‘C” motors, and for 
making the necessary transformation in the 
current. 
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Eastwards, where the contour of the surroundings | main line platforms and 12 main lines through the 
THE WAVERLEY STATION, falls away, there was a large and thickly papabned station, five dock platforms, and 17 dock roads and 


EDINBURGH. 


Tue enlargement of the Waverley Station in 
Edinburgh, now practically completed at a cost 
of nearly a million and a half sterling, really 
forms a part of the great undertaking which has 
the Forth Bridge as its dominant feature. The 
three cantilevered arches which span the estuary 
were constructed to shorten the railway journey 
from the south by the Waverley and East Coast 
routes to the North of Scotland, and this, again, 
demanded not only the straightening of the lines 
beyond the Forth—to Perth and to the Tay Bridge, 
and the doubling of the lines east and west of 
Waverley Station ; but necessitated also a larger and 
more convenient station for dividing the London 
trains and marshalling the separate sections for 
Perth and the Highlands, Dundee and Aberdeen, 
and for Glasgow and the West. This work of 
enlargement was very much needed, for the station 
up till a year or two ago embodied all the incon- 
yeniences due to its steady growth. Originally, 
ere yet the great amalgamating era had set in, there 
were many stations on this well-adapted site ; and it 
may not be uninteresting to glance at the changes 
made. The original Edinburgh, Perth, and Dundee 
line terminated, in 1865, at a station on the site of 
the Waverley Market, shown in Fig. 1, on page 424. 
The railway extended at right angles to Princes- 
street in tunnel, northwards under St. Andrew- 
street, one of the thoroughfares indicated on the 
top of the plan, to Scotland-street Station, and 
thence on to Granton. The gradient in the 
tunnel was 1 in 30, and the trains were worked 
on the wire-rope system, then common at many 
termini—Euston being a casein point. At Granton 
Harbour there was a ferry which took the train 
across the Forth. The tunnel referred to was 
abandoned early in the seventies, and is now 
famous for its mushroom-growing beds. There 
was a separate station for the Edinburgh and 
Glasgow line; it was originally at Haymarket, 
but subsequently tunnels were made through to 
West Princess Gardens and under the Mound, and 
the line extended to the Waverley Bridge, near 
Market-street. These two lines, however, were 
never connected, for when the old North British 
Railway, working the traffic south of Edinburgh, 
with its station between the Waverley and North 
Bridges, amalgamated or absorbed the other two 
companies, a new route was found to the Firth of 
Forth by way of the Calton Tunnel, to the right 
of Fig. 1, and the North British Railway Station 


was continued through the Waverley Bridge to the |} 


Edinburgh and Glasgow line, so that the one 
passenger station extended from the Waverley 
Bridge to the North Bridge. The goods stations 
of the several companies, situated away to the east 
near New Market-street, were also amalgamated. 
The old stations thus joined up continued in use 
until 1870, when a new structure was arranged and 
built, but early in the eighties it became inade- 
quate for the needs of the company, and, although 
lines and platforms were added, there was the 
serious objection of a simple double line of ingress 
and egress at both ends. e platform for the main 
up traffic was, indeed, long a reproach. It was 
under a little arch, as shown to the right of Fig. 3, 
page 425, and resembled a rabbit warren rather 
than the principal station of a great trunk line. 

But all that is changed. The North Bridge was 
the great obstacle to a satisfactory arrangement, 
because of its many arches upon arches, and after 
much negotiation an understanding was come 
to with the City Corporation for its reconstruc- 
tion. Instead of the series of irregular and 
small arches, three great steel segmental spans 
of 175 ft. have been put up, so that only the two 
Piers stand as possible obstacles to a well-planned 
station, and even these piers have not involved 
any difficulty. An idea of the change and the 
advantage the new bridge confers is suggested by 
the section, Fig. 3, which shows both old and new 
structures with the old platforms and rails. This 
North Bridge is the main line of communication 
across the valley which separates the new town, 
with its incomparable Princes-street, and the old 
pote of Edinburgh. The roadway is about 70 ft. 
above the railway a the valley. There 
3 another bridge—the averley. It was originally 
- " sany2 spans at a lower level than the North 

ndge, but it had to be reconstructed owing to the 
necessity for a greater width of railway under it. 


area, as shown on plan, Fig. 1, but the razing 
of these buildings, although costly, was yet pos- 
sible. Westwards, however, of Waverley Bridge, the 
ublic gardens commence, and if there is one thing 
inburgh cherishes as its dearest possession it is 


those beautiful gardens, which make such a charm- 
ing — to Princes-street and a fit setting for 
the rugged slopes of the historic castle. Thus it 


came that the citizens would brook no interference 
with the gardens, not even when the railway com- 
pany offered to roof in such parts as they might re- 
quire, and lay out such roofs in parterres of flowers. 
The levels were suitable, the money compensation 
reasonable, but Edinburgh regarded the scheme as 
impossible. Thus the width of the station at the 
west end was limited, and the Calton Hill at the east 
end, and the ‘‘ Mound” at the west end, limit the 
length. The only solution for future congestion 
will probably be to arrange for a junction outside 
of Edinburgh, where the trains for the north and 
west may be made —— only the Edinburgh por- 
tion sent into the Waverley Station. This, too, 
would be an economical arrangement, as the loop 
lines round the city admit of such a slight detour. 

As it is, the Waverley Station is now reputed 
the largest in the kingdom, and its admirable 
arrangement reflects the extensive experience of 
Messrs. Blyth and Westland, who have already 
carried out several of the important large stations 
in Scotland. In the accompanying Table many 


sidings. At Liverpool-street the main line platforms 
average only 250 yards in length, and the docks 
220 yards. The total length of platforms is 3720 
yards, and the total area of platforms 24,560 yards. 
The Waverley accordingly has 940 yards in length 
more of platform, and 7960 more square yards of 
latform than the largest station in London. 
The total length of the platforms at New-street, 
Birmingham, is 2470 yards, or 2190 yards (about 
1} mile), less than the Waverley, while in area the 
platforms at New-street measure 21,400 square 
yards, or 11,120 square yards less than Edinburgh. 
In other words, 130 carriages could stand alongside 
latforms at Waverley, 103 at Liverpool-street 
Btation, and 69 at New-street Station, Birmingham. 
In the Waverley Station the lines are worked from 
four signal cabins by 228 — and 290 signals. 
In all, there are 565 signal and point levers. The 
signal cabin at the east end of the station is be- 
lieved to be the largest yet constructed, containing 
as it does 260 levers. Liverpool-street Station has 
three signal cabins, containing in all 424 signal and 
int levers, which work 153 points and 211 signals. 
ew-street, Birmingham, has six signal cabins, 
containing in all 584 signal and point levers, which 
work 142 points and 197 signals. In respect of the 
number of pointsand levers the Waverley is thus also 
an easy first, though the New-street Station, Birm- 
ingham, has more levers for working its points 
and signals. 





Somz Dimensions, &c., oF THE THREE LARGEST British Rartway StTaTIons, 

















London and North-Western Great Eastern Railway, | North British Railway 
Railway, New-street Liverpool-street Station, Waverley Station, 
Station, Birmingham. ndon. Edinburgh. 
1. Date built .. New portion in 1886 1874 and 1894 1892-9 
2. Engineers .. Francis Stephenson John Wilson Blyth and Westland 
4, Area covered x acres a acres it acres 
5. ,, uncovered .. 9s 163 ,, ll, y, 
5a. Width of station.. £80 ft. 505 ft. 870 ft. 
6. Type of roof Crescent-shaped girders Crescent-shaped pe in Parallel girders carrying 
main roofs triangular principals. 
7. Material of roof.. Iron, steel, and glass Wrought-iron and glass, Steel and glass. 
wooden astragals 
8. Greatest height of roof oa <a 79 ft. above rails 42 ft. above rails. 
9. —_ of roof girders .. am 60 ft. to 210 ft. 42 ft. 3 in. to 109 ft. 50 ft. to 80 ft. 
10. Number of spans in width of roof Nine at widest part Eight spans Six spane. 
11. Span of bays... os ‘i 13 ft., 24 ft., and 60 ft. 30 ft. 37 ft. 6 in. 
12. Number of bays in length of roof 12 bays in south portion ; 22 bays 33 bays 
42in north 
13. Number of platforms, main .. 8 2 2 
14, dock . 5 16 17, including two through 
suburban 
15. Length of platforms, main... 230 yards, average 250 yards, average 560 yards each 
16. suburban None None 400 yards each, average 
17. a dock 123 yards, average 220 yards, average “ ce 
18. Total lengths of platforms 2470 yards 3720 yards 4660 yards 
9. Width of platforms .. Pr $i 22 ft., average 24 ft., average 80 ft., average 
20. Area of platforms (total) 5 z 21,400 square yards 24,560 square yards 32,520 square yards 
21. Number of lines of rails: Through 
J dl eas eS ne 5 12 2 7 
22. f Number of lines of rails: Plat- 
23... form roads and sidings } W ad 5 
24, Number of points ; ae 142 158 228 
25. as signals Se or a3 197 211 290 
26. Me signs] cabin el ee 6 3 4 
27. signal and point levers .. 584 424 565* 











particulars are given as to the areas, length 
of platforms, &c., of the new North British 
Railway Station, as compared with the Great 
Eastern Railway Station at Liverpool - street, 
London, and the London and North-Western 
Railway Station at New-street, Birmingham. 
These three are assumed to be the largest in 
the kingdom. The Waverley Station covers 23 
acres of ground, one-half of which is under roof. 
Liverpool-street Station covers 224 acres, or half 
an acre less than the Waverley. It has 6} acres 
under roof, or 5} acres less than the Waverley. 
New-street, Birmingham, covers 10? acres, or 
12} acres less than Edinburgh. It has 8? acres 
under roof, or 2? acres less than the Waverley. In 
the Waverley Station now, as shown on the plan, 
Fig. 2, there are two main through line platforms, 
two through platforms for suburban trains, and 
fifteen dock platforms. The main line platforms 
are each 560 yards in length. The suburban 
platforms average 400 yards, and the docks 180 
yards in length. The total length of all the 
platforms is 4660 yards, or about 2? miles, and 
their area is 32,520 square yards. There are 
seven main lines of railway through the station, with 
suitable points and crossings for rearranging trains 
and fifty-six dock roads and sidings. At Liver- 

l-street Station there are two main line plat- 
orms, two main lines through the station, sixteen 





dock platforms, and 33 dock roads and sidings ; 





his question of width was the great difficulty. 


while at New-street, Birmingham, there are eight 


* The east cabin at the Waverley Station has the largest signal frame yet constructed ; it contains 260 levers. 


Owing to ‘ servitudes ”—a Scotch equivalent for 
the rights of ‘‘ ancient lights”—and other restric- 
tions, the extreme height of the Waverley Station 
roof could only be 42 ft. above the level of the 
rails. The spans of the main girders of the roof 
vary from 20 ft. to 80 ft., and these are placed at a 
uniform distance apart of 37 ft.6in. There are 
33 spans of this width in the length of the station. 
It may be added that 44 acres have been added 
to the area covered by the old station, and 6} acres 
to the area under roof. The old station, however, 
had only two main through lines, while the new 
station has seven; two suburban platforms, as 
in the new station ; and nine dock —— as 
compared with fifteen. Even then the lengths of 
the respective platforms were much shorter, the 
main line platforms being 440 yards, as com 
with 560 yards. The total length of all the 
platforms was 2550 yards, or rather less than 1} 
mile, so that the platform accommodation has been 
nearly doubled, or to be exact, has been increased 
by 2110 yards, or about 1}-mile. 

The station is approached from east and from west 
through tunnels, the east one being under the 
Calton Hill, which forms such an effective back- 
ground to the vista along Princes-street, surmounted 
as it is with the Athenian-like colonnade of the un- 
completed, national monument. The west tunnel 
is through the Mound—an artificial elevation which 
stretches across the valley, dividing the east and 
west gardens, and forming a site for the art galleries 
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and museums. Beyond the west gardens, again, 
there is another tunnel to the Haymarket Station 
in the west of Edinburgh, which has also been 
enlarged and improved. In all these cases, new 
tunnels parallel to the old were driven to widen 
the approaches to the station, the new work ex- 
tending from Abbeyhill Station, about a mile east 
of Waverley Station, to Corstorphine, about 
3} miles to the west of the enlarged station. This 
widening work was first undertaken and has been 
completed for some time. The contractors were 
Messrs. G. Talbot, G. Lawson, Jas. Young and 
Sons, and G. and R. Cousin. That to the westward 
of the station was done under the direction of the 


chief engineer of the North British Railway—Mr. ! 








trench was next excavated on the other side of 
the new line, a wall built, a brick arching thrown 
between, the bank filled in on the top, and the 
dumpling excavated from below, all in the usual 
way. ‘The walls were 2 ft. 3 in. thick, and the 
arching of brickwork. The height is 18 ft., the 
radius 13 ft. 6 in., and the width 4 ft. 6 in. above 
rail level is 26 ft. The Calton Tunnel is a con- 
tinuation of this cut-and-cover formation, and is 
practically of the same section; and here also it 
may be said that the Haymarket Tunnel already 
referred to is of similar dimensions. The Calton 
Tunnel extends for a length of 420 yards, and is 
at a distance from the old tunnel of 52 ft. centre 
tocentre. The material excavated was mostly whin- 





be seen that the new tunnel is slightly longer than 
the old one. 

Across Canongate the railway passes at an acute 
angle, and both old and new lines are accommo- 
dated on a new bridge. Although the width of 
the thoroughfare is only 40 ft., the main girders 
are 92 ft. long. They are of the plate type, 10 ft. 
deep, with 24-in. flanges, 2-in. and }-in. webs, 
stiffened at 5 ft. 7} in. centres. Cross-girders are 

laced at 5 ft. 6 in. centres, and the flooring is of 
buckled lating. Even before the railway passes 
oyer the Teitee the lines begin to diverge—there are 
seven pairs of metals over the tan, xe-vo: beyond 
it, the system of radiation is further ae under 
control from a centrally-situated signal cabin, 
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James Bell—who also carried out the work in con- 
nection with the permanent way, platforms, and 
signalling at Waverley Station. Owing to the fact 
that the Mound was made-up ground, one single- 
line tunnel was made on either side of the old 
tunnel, as shown to the left of Fig. 2, and these 
were driven under compressed air with the usual 
shield, the section of 17 ft. diameter being made 
up of the usual segments of cast iron. The diffi- 
culties due to soft material were thus easily sur- 
mounted. These two tunnels through the Mound 
are each about 120 yards long ; that at Haymarket 
is 1000 yards long. This latter is built of brick- 
work of ordinary section, and though some soft 
stuff was met with the work did not involve any 
departure from the usual procedure. 

The Calton Tunnel and widening to Abbeyhill 
was carried out by Messrs. Blyth and Westland, 
the contractors being Messrs. Watt and Wilson, 
Glasgow, and the first point of interest is eco- 
nomic rather than technical. A large number of 
houses were demolished to allow the new line 
near Abbeyhill to be carried on arches; but 
prodigal as railway companies have to be in 
compensating house proprietors, it seems impos- 
sible in Scotland to meet the demands of the 
cwners of licensed houses. The crusade of the 
teetotal party in effecting a reduction in the 
number of licenses has resulted in creating 
such monopolies as to enormously enhance the 
value of remaining licensed premises. Not long 
ago we illustrated the device to support, above 
the Glasgow Central Railway a public house at 
Partick, thus raised to ‘‘ prohibitive ” value ; and 
near Abbeymount similar artifice was called for to 
carry the new line over a house at a street corner. 
A series of groined arches, supported on cast-iron 
columns bearing on concrete foundations, makes an 
effective show. The walls dividing the interior 
into separate rooms have no connection with the 
groined arches, although almost abutting on them; 
and thus, and by other means, the vibration caused 
by passing trains is largely overcome. The railway 
crosses Abbeyhill and Abbeymount at a point 
where these thoroughfares converge, and as it is on 
a heavy skew a bridge 200ft. long was required ; 
but intermediate support for the main girders was 
— by a row of cast-iron columns in the street. 
Both the old and the new double line of railway 
1s accommodated on the new bridge, which is built 
up of plate girders 9 ft. deep with 2-ft. flanges at 
the top and bottom. They are carried on roller 
bearers, and are at 26 ft. 9 in. centres. The floor- 
ing is of the ridge and furrow type, 1 ft. 6 in. deep, 
built of angles and plates, with gin. and }in. side 
plates, " 

For 450 ft. beyond the Calton Tunnel there is a 

cep cutting with retaining walls, which at some 
Points attain a height of 40 ft. They are built of 
masonry, and are in some parts 12 ft. in thickness. 


For the first fifty yards or so of the tunnel, a cut- 
i adopted. The old line 
portion being in the open, the 
undertaken was the building of a 
between the old and new lines. 


and-cover formation was 
alongside this 
first operation 


retaining wall A 
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Fics. 7 to 10. ABUTMENTS AND PIERS OF THE 
New Norts Brince. 


stone rock, necessitating blasting operations ; work 
was commenced from the Waverley end, with a 
10-ft. by 10-ft. heading, on the completion of which 
break-outs at various points were commenced, and 
the work completed within eighteen months with- 
out accident. No invert was required ; but all in- 
equalities in the excavation were filled up solid 
with brickwork. The line emerged into the open, 
as shown in Fig. 2, near the Canongate, and it will 











THe OLD AND THE New NortH BRIDGE OVER THE WAVERLEY Station, EpINBURGH. 


The main up lines are on the north side of the 
station—that next Princes-street ; and the main 
down lines are on the south side of the main 
down platform ; while the suburban station is at 
the extreme south side, even outside of the main 
wall carrying the roof; and as separate entrances 
and exits are ato; by footbridges, which only 
connect with the main platform for the accommo- 
dation of through passengers, suburban traffic need 
not congest the main line business. The thick 
black line north of the suburban platform on 
Fig. 2 marks the roof wall of the main station. 
All the dock platforms shown on the plan (Fig. 2) 
are, like the main lines, under cover, the main 
roof extending from the Waverley Bridge to well 
beyond the footbridge at the east end, the length 
under roof being about 1200 ft. and the maximum 
width 370 ft. The main booking office, waiting 
rooms, &c., are situated in a block of buildings in 
the centre of the station under the North Bridge, 
There are also two small offices between the ca 
accesses, one being used for booking passengers 
going north or westwards. The western docks— 
those to the left of the plan—will be used for 
trains for the north and west, the eastern docks 
for trains for the east and south. 

The cab accesses to the station are from the 
Waverley Bridge, and are continued into the 
station to form cabstands—contiguous to up and 
down main line trains—one of them being made 
specially long to suit not only the down line but 
the east dock platforms. Under the cab ramps 
are rooms for heating footwarmere, lamp rooms, 
workers’ w.c.’s, &c. Foot passengers may leave by 
the cabways to the Waverley Bridge, or by the 
footbridge extending right across the station and 
communicating with Market-street on the south 
side and with the new Station Hotel, or with the 
well-known Waverley steps leading up to Princes- 
street. There is an additional e by footbridge 
from the east end of the main up platform into the 
Calton district. Hydraulic hoists for luggage and 
parcels have been provided from the suburban and 
main lines to the footbridge and the Waverley 
Bridge levels. The parcel office is situated, as 
shown in Fig. 2, on a recess built on the level- of 
the Waverley Bridge, and forms of its struc- 
ture. The parcels department is-thus distinct from 
the station offices. The footbridge further east than 
the North Bridge, as shown on the plan (Fig. 2), 
like the North Bridge is a public thoroughfare. 

The arrangement of the goods sheds, &c., to the 
east of the station is shown on the plan, Fig. 2. 
The buildings are of brickwork, and areexceptionally 
well equipped with hydraulic cranes on the four 
platforms ; while stores have been arranged under 
the buildings and yard, which are supported on a 
series of groined arches. In addition to the load- 
ing bank in the south-eastern part of the area, 
there is one on the north side in a central position, 
with an access through the south main station wall. 
This was accomplished by carrying the upper part 
on a heavy lattice girder spanning an opening 
145 ft. wide. 

The water supply of the station is from a 9-in. 
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main from the town supply, discharging into a 
cast-iron tank 100 ft. long, with a cape for 
75,000 gallons. This tank is built on the top of 
the southern station wall immediately south of 
the North Bridge. It is shown on the plan, 
Fig. 2, its foundation plan—an oblong triangle, 
conforming with the site available. The hydraulic 
station is at Abbeyhill, and was equipped by 
Messrs. Armstrong, Whitworth, and Co., Limited, 
to givea pressure of 700 lb. per square inch. There 
are 12 hoists in the station and 10 hoists and 18 
cranes in the goods department. 

The drainage has also been entirely reconstructed. 
A new three-ring brick egg-shaped sewer, 6 ft. by 
4 ft., was laid from end to end of the station—for 
a distance of 1200 ft.—and it intercepts all the 
sewers crossing the station. This proved a difficult 
and expensive piece of work. Four pits or shafts 
had to be sunk, in some cases to a depth of 26 ft., 
and headings driven. Soft material was encoun- 
tered, heavy timbering had to be resorted to, and 
only 30 ft. was driven in one month, although the 
squads were working continuously. In two cases 
junction headings had to be made to intercept old 
sewers from adjoining streets, and these being at 
a higher level had to be stepped downwards to the 
new intercepting sewer; and thus the whole 
sewerage has been put on a satisfactory system. 

Having thus described the widening works and 
the general arrangement and plan of the station, 
we now turn to some of the outstanding structural 
features of this important undertaking ; and first 
we take the North Bridge, which passes across the 
station almost at the centre of its length. It has 
no connection with the station, resembling in this 
respect the footbridge further east. It is on a 
much higher level than the Waverley Bridge and 
the station footbridge, which serve for ingress and 
egress for cabs and passengers respectively. On our 
two-page plate we give an elevation, section, and 
plan of this new bridge, and on page 425 sections 
and plans of the piers and abutments. We hope in 
a future issue to illustrate in detail the steel struc- 
ture, and thus shall confine ourselves here to one 
or two of the principal features. On the elevation 
(Fig. 3) and on the plans (Figs. 1 and 2) a compari- 
son of the old and new bridge is given. It will be 
seen that the old structure was more modern at the 
Market-street end. The three main semicircular 
arches in the centre were of 71-ft. span, with piers 
13 ft. 6 in. wide, and at each side there was a 
similar arch 20 ft. wide. Then there were three 
still smaller arches on the north side, and in one of 
these, of 17 ft. 6 in. width and 22 ft. height above 
rail level, the London train and its platform had to 
be accommodated ; whereas now the span over the 
up line and its platform is 55 ft. high and 175 ft. 
wide. It will, therefore, be recognised that by 
clearing away this series of little arches, and sub- 
stituting the three great openings of 175-ft. span, 
much more room became available for platforms 
and for marshalling trains. The width of the old 
bridge was 54 ft. 6 in., and the new structure is 
75 ft. Again, at the south end there is a raising 
of street level of 6 ft. 6in., which greatly improves 
the gradient ; it is now 1 in 27, instead of 1 in 18 
as in the old bridge. The spans consist of six 
built-up segmental arches of plate type, bearin 
on cast-iron springers. The roadway is carri 
on rolled beams supported on longitudinal web 

irders over the arches. With our next article, 
owever, we shall give fuller details of the structural 
work, and we will conclude now with the remark 
that the piers are of ashlar, and these with the 
ornamental panelling give the bridge an effective 


appearance. 
(To be continued.) 





JAPANESE Brinces.—The Pencoyd Iron Works, Phila- 
delphia, have secured an order\for a very large bridge 
for the Japanese Imperial G>vernment Railways. The 
bridge will be 6913 ft. in length, and it will absorb 
between 7000 and 7500 tons of material. 





Barrow.—At a meeting of the Barrow Town Council 
on Monday, the Mayor presiding, the gas and water com- 
mittee reported on the necessity for an increased water 
supply for the town. A third reservoir has been 
recently inaugurated, and at present the water supply is 
fairly adequate; but the consumption is increasing so 
rapidly and the demands of local works are becom- 


ing so important that it is absolutely necessary to add to 

the oeanes. The council did not decide to take an 

action in the matter, but it is expected that a scheme wi 
proposed for stopping the Duddon, from which a prac- 

tically unlimited supply of water can be 

any injury to the riparian owners, 


obtained without 





NOTES FROM THE NORTH. 

G ascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was very steady 
and moderately active on Thursday forenoon, and about 
20,000 tons were sold at rather better iy Scotch 
warrants, after being 2d. up at 693. 84d. per ton cash, 
left off at 69s. 74d. per ton buyers, and Cumberland 
hematite iron, after being 1d. per ton up at 74s. 8d. per 
ton cash, left off at 74s. 74d. per ton. buyers. Cleveland 
also improved 14d. per ton. Business in. the after- 
noon was restric to about 12,000 tons, and the 
tone was a shade off, the final quotations being the 
turn easier than in the ring. A small amount of 
business was done in the market on- Friday forenoon, 
and in sympathy with the prevailing depression in all 
markets, prices were easier. About 12,000 tons were 
dealt in, and Scotch fell 3d. per ton, Cleveland 2d. and 
hematite 2} per ton. A large amount of realising took 
place in the afternoon, some 30,000 tons changing hands, 
and Scotch gave way another ld. and hematite I4d. per 
ton. Cleveland, however, rallied 1d. per ton. A small 
business was done on Monday forenoon, but the political 
outlook and the expectation of dearer money, caused some 
realisations, and prices had a sharp drop. About 15,000 
tons were dealt in, and Scotch fell 114d. per ton, Cleve- 
land -, and hematite iron 1ld. per ton. Other 20,000 
tons sold in the afternoon, and prices were easier. On 
the day Scotch closed 1s. 04d. per ton down, Cleveland 
114d., and hematite iron 1s. 04d. per tondown. Thesettle- 
ment prices were: Scotch iron, 68s. 2d. per ton ; Cleve- 
land, 663. 103d.; Cumberland and Middlesbrough hematite 
iron, 73s. 1$d., and 74s. per ton respectively. At the 
forenoon session of the market on Tuesday some. 25,000 
tons were dealt in. The tone was flat, owing to the ad- 
vance in the Bank rate, which increased the current 
charges. The drop ranged from 3d. to 7d. per ton, In 
the afternoon the market was very flat on further realising, 
and some bear selling, and on the day Scotch closed 1s. 04d. 
per ton down, Cleveland 5d., and hematite iron 1s. 34d. per 
ton. The sales amounted to other 30,000 tons, and the 
settlement prices were: 67s. 14d., 663. 6d., 71s. 104d., 
and 74s. per ton. At the forenoon meeting of the 
“ring” to-day a large business was done, several pro- 
minent members being free buyers. Probably 40,000 
tons changed hands, and prices were better, the advance 
amounting to 3d., 44d., and 8d. per ton. In the after- 
noon about 15,000 tons were bought, and the close was 
very firm, Scotch leaving off 4d. per ton up on the day. 
The following are the current quotations for No. 1 
makers’ iron: Clyde, 78s. 6d.; Gartsherrie and Calder, 
793.; Summerlee, 83s.; Coltness, 86s.—the foregoing all 
shipped at Glasgow; Glengarnock (shipped at Ardros- 
san), 78s. 6d.; Shotts (ship at Leit eo Carron 
(shipped at Grangemouth), 81s. per ton. There are still 
81 blast-furnaces in active operation, as compared with 77 
at this time last year. Four are making basic iron, 
39 are making ordinary iron, and 38 are using ordinary 
hematite ironstone. The political situation has had a 
marked influence on the market during the past week. 
Strange to say, Cleveland iron has not moved in sym- 
pathy with the other sorts, the large shipments and the 
reduction in the warrant stores having caused prices to re- 
main firm. American reports show nosigns of abating acti- 
vity. Surprise is expressed at warrants having maintained 
their prices so well during the week. The shipments of 
pig iron from Scotch ports last week were 5037 tons, 
— 5980 tons in the corresponding week of last year. 
ey included 350 tons for the United States, 500 tons 
for Canada, 327 tons for India, 125 tons for Australia. 
160 tons for France, 985 tons for Germany, 430 tons for 
Holland, 190 tons for China and Japan, smaller quanti- 

ties for other countries, and 166 tons coastwise. 


Finished Iron and Steel.—Finished iron and steel are 


firm with a good inquiry, all the works being very busy, 
and the prices well maintained. The srealweckcens are i 


have their wages raised 2} per cent. in accordance with | x 


the results of the examination of the makers’ books for 
the past quarter as to the prices at which steel has been 
sent out. The workers are quite overjoyed at their 
fate, for they are getting, it is said, 35 per cent. more 
wages than they wefe last January. 


Langloan Iron Works.—The Langloan Iron Works, 
Coatbridge, formerly owned by Messrs. Robert Addie 
and Sons, after having been closed for a number of years, 
are about to be re-started. The works have been pur- 
chased by Messrs. R. and J. Dempster, gas engineers, 
Newton Heath, Manchester, who have also in operation 
large ammonia plants at Carnbroe and Shotts Iron Works. 
It is the intention of Messrs. Dempster to put down an 
extensive plant for ammonia and the other by-products 
on the most as ten principle, and also gene: Ny, to re- 
model the blast-furnaces. The new proprietors confidently 
expect that in a twelvemonth from now they will be able 
to put pig iron on the Glasgow market. 


Sulphate of Ammonia.—The shipments of sulphate of 
ammonia repo last week amounted to 2272 tons, 
bringing up the total for this year up to 101,548 tons, or 
an increase over the shipments at the corresponding 

riod of last year of about 8900 tons. The price at 

ith is 112. 12s. 6d. to 11/. 15s. per ton, f.o.b. 


. Glasgow Copper Market.—No business was done on 
Thursday forenoon, but the price was quoted 2s. 6d. per 
ton up at 76/. 2s, 6d. per ton cash. In the afternoon one 
lot of 25 tons changed hands at 76/. cash per ton, the 
closing quotation being 75/. 18s. 9d. per ton, or 1s. 3d. 
per ton under that of the previous night. Copper was idle 
the following day, and prices were marked down 3s. 9d. 
per ton. The market was still idle in the afternoon, and 
prices fell other 2s. 6d. per ton. On Monday the only 
change of any importance was the fact that the price was 
marked down 10s. per ton. There were no dealings, nor 





were there any yesterday, when the price was marked 


‘|down in the forenoon 7s. 6d. per ton, followed in the 


afternoon by a recovery of 5s. per ton. Copper was neg. 

lected to-day, but the price was advanced fe. 94. per i, 

= other 33. 9d. in the afterncon, but no business was 
one. 

Hyde Park Locomotive Works.—Messrs. Reid, Neilson, 
and Co., of Hyde Park Locomotive Works, have just 
secured a contract for locomotive engines for the Midland 
Railway Soeeay. Rese: for the ies ~ Railways for 
twenty engines en placed with a Franco-Belgi 
firm. Seventeen firms tendered for the contract. . 


Clyde Shipbuilding Orders.—It is calculated that the 
Clyde shipbuilders have booked during the past month 
orders for something like 40,000 tons of new shipping. 


Clyde Shipbuiling Trade.— The output for the past 
month of the Clyde shipbuilding yards, more expecially 
on the lower reaches, has been so great as almost to con- 
stitute a record ; for, notwithstanding that nearly all the 
shipbuilding and marine engineering establishments 
are filled with work, fresh erders still continue to 
pour in despite the fact that material of all kinds 
1B ually increasing in prices, and the wages 
of the workmen engaged in producing the finished 
articles are increasing at a rapid rate. No fewer 
than 25 yessels were launched in the month of Sep. 
tember, making upwards of 46,000 tons, or a few tons 
short of the output in the corresponding month of last 
aa The following are some of the month’s launches : 

he Urlana, a steel screw steamer 6f 5500 tons, built for 
the British India Steam Navigation Company by Messrs, 
A. and J. logis 3; the Rance, 6000 tons, built by Messrs, 
Connell and Co., Whiteinch, for the Asiatic Steam Navi- 

tion Company of Liverpool ; the Claverdon, 4500 tons, 

uilt for Messrs. Hazelhurst and Co., London, by Messrs, 
William Hamilton and Co., Port Glasgow; the Hyles, 
4200 tons, built by Messrs. A. McMillan anid Sons, 
Dumbarton, for Messrs. R. P. Houston -and Co., Liver- 
pool; the Trent, 5500 tons, built by Messrs. R. Napier 
and Sons, for the Royal Mail Steam Packet Company; 
the Frederica, 4000 tons, built by Messrs. Russell 
and Co., Port Glasgow, for Messrs. Fratelle Cosulisle, 
of Trieste. There were also a number of steéamers 
between 3500 and 1500 tons. Not a single sailing vessel 
was included in the month’s output, and for nine months 
of the year the total in the output was upwards of 344,000 
tons. 


Shipbuilding Contracts : Rumoured Purchase by Messss, 
Harland and Wolf.—A rumour has been floating about 
for some days to the effect that M . Harland and 
Wolff, Belfast, have been looking at the Seafield Docks, 
Kirkcaldy, with the view of transferring a portion of 
their business to Scotland. It is certain that they 
have had intercourse with the North British Railway 
Company with reference to Kirkcaldy, but the matter has 
not gone much further. It may be guessed that no obstacle 
will be putin the way of Messrs. Harland and Wolff acquir- 
ing Seafield Docks and the adjoining land, by any persons 
who are interested in the prosperity of Kirkcaldy. 








BRAZILIAN CoaL.— An engineer, despatched by a syndi- 
cate to examine the Araguary deposits, is stated tohave 
been well satisfied with his preliminary investigations. 





New Swepisu Ironciaps.—In answer to an invita- 
tion for tenders the Swedish Naval Department has re- 
ceived a number of replies, both from home and foreign 
makers. The first comprised the ter portion of 
parts for one, two, or three ironclads, the parts not includ- 
ing the vertical armour and the armament. This invita- 
tion was in the first instance sent to 17 firms or shipyards, 
and afterwards also to Messrs. Schneider and Co. 
Creusot, at the request of this firm. Of these 18 firms, 
four were Swedish, (Motala, Lindholmen, Bergsund, and 
ockum); eight were English, three German, two 
French, and one Danish, Of the replies, ten have con- 
veyed tenders, three Swedish (Kockum, Bergsund, and 
Motala, for one ironclad each), and seven foreign. 
All the foreign offers are for three ironelads; five 
are from English firms, Sir W. G. Armstrong, Whit- 
worth, and Co., Limited, Newcastle; the Clydebank 
Shipbuilding and Engineering Company, Limited; 
Messrs. Vickers, Sons, and Maxim, Limited; Earle’s 
Shipbuilding and ee Seeeer, Lanes, and 
the Thames Iron Works and Shipbuilding Company, 
Limited; one tender was German, from Schiff un 
Maschinenbau Gesellschaft Germania, Kiel ; and one was 
French, from the Société Anonyme des Forges et Chan- 
tiers de la Mediterranée. The second tender comprised 
the vertical armour, and was sent to nineteen firms, 
seven of which have sent in tenders (Messrs. Armstrong, 
Whitworth, and Co. ; Messrs. Vickers, Sons, and Maxim ; 
Messrs. Schneider and Co., Creusot; Compagnie des 
Hautes Forneaux, Saint Chamond 5 Componente Anonyme 
des Forges de Chatillon et Commenry; Messrs. ohn 
Brown and Co., Sheffield ; and Messrs. Charles Cammel 
and Co., Limited, Sheffield). The Bofors - Guelspang 
Company, Sweden, has sent in a tender for six 
fixed turrets for 15-centimetre guns for three iron- 
clads. The third tender refers to two 21-centimetre, 
&c., six 15 - centimetre _ rapid - firing guns, &, and 
ten 57-millimetre rapid-firing = _with shields, &c. 
These tenders were, in the first instance, only in- 
vited from three firms: Messrs. Vickers, Sons, and 
Maxim ; Messrs. Armstrong, Whitworth, and Co. ; and 
Germania, Kiel. At the request of the firms of Messrs. 
Schneider and Co., Creusot; and. the Thames Iron 
Works, letters have also been sent to these two firms, 
but tenders have only been received from Messrs. Arm- 
strong, Whitworth, and Co., and Messrs. Vickers, Sons, 
and Maxim. 
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NOTES FROM SOUTH. YORKSHIRE. 
we a br ne A 

ed Test Markings.—The magistrates at Ww 
PE them on Monday a case in which the Barrow 
Hematite Steel Company were the defendants, and the 
Sheffield Corporation the complainants; the case was 
brought under the Merchandise Marks Act. Mr. T. E. 
Ellison (who appeared for the Corporation) said there 
were two informations, one charging the com with 
having in February, 1899, applied a false trade descrip- 
tion to three pieces of tramway rails, and the other 


ith having in their session for the purposes of 
ae re pieces of tramway rails to which a 
false trade description had been applied. The penalty 
was not to exceed 20/. for each offence. The facts were 
that in September, 1897, the defendants contracted to 
supply the Corporation with 7000 tons of tram rails for 
their tramway undertaking. Messrs. P. Nash and Son, 
Sheffield, were appointed to test the rails, and they sent 
Mr. Finney to superintend the work. As the rails were 
completed he cut off a piece 9 ft. long and applied to it 
the drop test, and if the rail withstood that, a smailer 
piece, 6 in. or. 8 in. long, was submitted to the tensile 
test. On February 8 last he marked three. pieces for 
tensile test, and two days later, when it was applied the 
metal stood extremely well—better than the specification 
required. Mr. im! observed, however, that the three 
ieces were not those he had marked, but that they were 
marked with a manifestly forged stamp. The rails were 
of sufficiently good quality to satisfy the Corporation ; 
but on account of the light way in which the de- 
fendants treated the whole matter, legal in 
were taken. Mr. Mellor, for the defence, 
submitted that the ompes had been guilty of 
nothing but a technical offence. The Corporation 
had obtained their rails strictly in accordance with 
contract, and nobody had been deceived in the least. 
The company pleaded guilty under the circumstances, 
but had they fonght the case, they would have been able 
to satisfy the Bench that they had taken every possible 
means they could to find out who had put the false mark 
on the rails. It was thought that everything had been 
settled, and a practically new contract entered into, 
when the case was revived yo Bn ag se more or less 
interested in the trade. The Bench imposed a fine of 
40s, and 67. 5s. costs in each case. 


The Steel and Iron Trades.—In the iron trade business 
continues very good, and prices are extremely firm. 
Makers are now .booking orders for delivery next 
year, and to secure large contracts will not concede 
even 6d. per ton. There is still considerable delay in 
obtaining material, causing in some cases a good deal of 
inconvenience. For delivery in Sheffield the following 
are the quotations: West coast hematites, 85s. to 86s. ; 
east coast ditto, 83s. to 84s. ; Lincolnshire No. 3 foundry, 
72s. to 733. 6d. ; forge ditto, 693. 6d. to 70s. 6d. ; Derby- 
shire No. 3 foundry, 73s. 6d. to 74s. 6d.; forge ditto, 
683. 6d. to 693. 6d.; bars, 97. to 9. 10s.; sheets, 
10/. to 10. 10s. The steel trade all round continues good, 
with no extraordinary feature about it. There are not 
as many pressing orders in the market as there were a 
short while ago, and no heavy inquiries, but there is still 
plenty doing. Swedish material generally is scarce, and 
especially pig iron of the best brands, and high prices are 
asked for it. Consumers on the Continent and in America 
are buying freely. Stocks of Swedish material in Shef- 
field are running low, and makers are hesitating to buy 
at present rates, 


Coal and Coke Trades.—Owing to the improving de- 
mand for almost all classes of , there has been a com- 
plete revision of prices this week. The quotations at the 
pit are now ; Mortomley, 14s. per ton ; Silkstone branch, 
13s, ; Wallsend, 12s. 6a. ; hand-picked Silkstone, 11s. ; 
High Hazles, hand-picked, 10s.; screened High Hazles 
and Silkstones, 93. ; Barnsley house, 9s. to 103. 6d. per 
ton; ditto seconds, 8s. 6d.; Barnsley hards, 10s. 6d. ; 
ditto unscreened, 9s.; Parkgate hards, 93. to 93. 6d.; 
steam nuts, 7s. 6d, to 83. ; best Barnsley slack, 6s. 6d.; pit 
slack, 4s. perton. The coke trade is very brisk, and although 
the output has been increased, the demand is beyond the 
supply. For foundry coke 20s: to 21s. per ton is asked, 
steel melting coke 183. to 20s., and blast-furnace 18s. to 
193, per ton. : 








Tue New Frencn .TRANSATLANTIC STEAMERS.—AS8 we 
briefly announced’ recently, the first of the new French 
Transatlantic steamers has been launched, and is now 
being hurried towards completion. 
580 ft. 8 in.; beam, 60 ft. 24 in.; moulded depth, 
39 ft. 4 in.; draught, 25 ft. 3 in.; and displacement, 
15,200 tons. They will have five decks, with a bridge 
deck 340 ft. long, and’ poop and forecastle, Like all 
modern steamers, they will Save special cabins de luxe 
for 59 passengers. Then the ordinary first-class passen- 
gers number 378, the second-class 118, and the third- 
class 953, with a crew of 372. The veseel will have sixteen 
watertight compartments, and:the double bottom will 
have capacity for 1100 tons.’ There will be sixteen boilers 
of the cylindrical type, each 17 ft. in diameter and 
10 ft, 10in. long, with four furnaces of 3ft. 8in. diameter, 
making 64 furnaces in all. The boilers will bé placed in 
four stokeholda, and there will be bunkers for 3000 tons of 
fuel. The — steam pressure will be only 165 Ib, 
per square inch. The engines are of the triple-expansion 
type, with four cylinders, twin screws, of course, being 
adopted. The machinery space, including bunkers, occu- 
pies 58 per cent. of the length of the ship. The power is 
expected to work out to 22,000 indicated horse-power for 
the 22-knot speed. The vessels will be used as armed 
cruisers, and mountings. are provided for nine 5} in. 
quick. firing guns, and eight 1.47-in. quick-firers. 


The length is|¥ 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrIpp.LEssroucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, but the tone of the 
market was not over-cheerful, the state of affairs in Africa 
apparently having to some extent influenced matters, 
and the amount of business transacted was but small. 
Genuine traders, however, were dis to attach little 
importance to the Transvaal difli w and opined that 
even war in Africa would have very little effect on the 
consumption of iron, but admitted that such an occurrence 
would influence prices by —— with speculation. 
Producers of pig iron reported that they were well sold, 
and they were in no hurry to enter into further contracts, 
believing that quotations are more likely to advance 
than otherwise in the early future. Merchants had not 
much pig to dispose of, and consequently there was not 
much iron on the market. There were buyers who re- 
ported that they had purchased small odd lots of No. 3 
g.m.b. Cleveland pig iron at 67s. for prompt f.o.b. deli: 
very ; butsellers, as a rule, asked rather more, and a ied 
few of the makers would not quote below 67s. 6d. The 
lower qualities showed little change in price. No. 4 
foundry was put at 66s., and grey forge at 64s. 6d. 
Middlesbrough warrants opened at 66s. 8d. and fell 
by the close to 66s. 5d. cash buyers. The recent 
easing in west coast hematite pig had no effect on 

rices for east coast brands. As a matter of fact] 

ematite was practically unobtainable, and nominally 
75s. was the figure for early delivery of mixed numbers. 


g8| There was nothing doing in Middlesbrough hematite 


warrants. Spanish ore was strong. Rubio was put at 
18s. ex-ship Tees, and ap ge ape ET REE RE were 
firm at 7s. 44d. To-day the only alteration in the market 
was in Middlesbrough warrants, which stiffened to 
67s. 04d. cash buyers. 


Manufactured Iron and Steel. — The great activity 
which has for so long characterised these two important 
branches of the staple industry still prevails, and is likely 
to continue to do so, for producers are chock full of orde 
some of them, indeed, having sufficient work on han 
to keep them going over the first half of next year. 
Demand continues good, and bars and sheets have been 
advanced another 5s. per ton. Prices for other descrip- 
tions are very im he g not quotably altered. Common 
iron bars are 8. ; t bara, 82. 10s.; and steel sheets 
(singles), 10/.—all less the customary 24 per cent. dis- 
count for cash. 


Weardale Steel, Coal, and Coke Company.—The pro- 
spectus of the Weardale Steel, Coal, and Coke ne 

imited, has just been issued. The company has been 
a with a share capital of 900,000/., divided 
into 500,000, cumulative 6 per cent. preferred ordi 
shares of 1/. each (with a further interest in the profits), 
and 400,000 deferred ordinary shares of 1/. each, of 
which 175,000 are reserved for further issue. There is 
also 4 per cent. re debenture stock to the 
extent of 400,000/ , of which 100,000/. is reserved for future 
issue. The whole of the preferred ordinary shares, 
225,000 of the deferred ordinary shares, and 300,000/. of 
the debenture stock have been offered for subscription 
at par. 

Coai and Coke.—Coal keeps steady. Coke is not so 
very abundant as it was, and average blast-furnace quali- 
ties delivered here are quite 21s. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been a good demand for coal, and a 
general healthy tone has prevailed. The best descriptions 
of steam coal have made 133. 6d. to 13s. 9d. per ton, 
while secondary qualities have brought 12s. 9d. to 13s. 

r ton. Household has also been in good demand. 

o. 3 Rhondda large has made 13s. 6d. to 13s. 9d. per 
ton. Foundry coke has been making 27s. to 28s. per 
ton ; and furnace ditto 24s. to 25s. per ton. As regards 
iron ore, the best rubio has made 16s. 3d. to 16s. 9d. 
per ton. 


Drainage at. Bristol.—The Bristol Town Council has 
nee drainage schemes for the Somerset Ward, and 
t a estimated to cost 45,0007. ; they will 
probably be embodied in a Bill for a 500,000/. scheme of 
sewage disposal which it is intended to promote. 


Cost of Electricity.—The Torquay Gas Company’s half- 

early meeting was held on Monday, Mr. W. H. Kitson 
in the chair. The chairman said the report for the past 
half-year was satisfactory, better, indeed, than that for 
the corresponding period of 1898. The half-yearly divi- 
dends required 3396/., after payment of which there was 
a surplus of 515/., or 400/. more than in the correspond- 
ing period. From the sale of gas the company had re- 
ceived 2307. more than in the corresponding half-year, 
and for public lighting 1507. leas. That, of course, was 
anticipated from the introduction of electric light into 
Torquay. He moved that the usual dividends of 10 per 
cent. and 7 per cent. bé paid. The notion was carried. 
In proposing a vote of thanks to the chairman, Mr. 
Iredale called attention to the fact that the lighting of 
the Torquay ‘streets by electricity was costing the rate- 
payers much more than when they were lit by gas. 


The Forest of Dean.—The Associated Steam Coal- 
owners of the Forest of Dean have notified customers of 
an immediate advance in the various classes of coal of 6d. 
per ton. This does not affect the rate, as colliers’ 
wages are calculated on house coal prices ; but as a rise in 
house coal mage | be expected shortly, this will make little 
difference to the men. The condition of the coal trade of 





the district aves nothing to be desired. 





Bynea.—A contract for a new station on the Great 
Western Railway at Bynea, near Llanelly, has been 
secured by Mr. G. Mercer, Llanelly. The work includes 
a fine new building, and a covered footbridge as well as 
other improvements. ; 


The ‘‘ Hermes.” —The Hermes, cruiser, is about to take 
the place of the Talbot on the North American and West 
Indian station. The Hermes is of the same displacement 
as the Talbot, viz., 5600 tons, but she is sapere in horse- 
power, and carries eleven 6-in. quick-firing guns, as 

ainst five and six 4.7-in. guns, which are the armament 
of the Talbot. The Hermes has eighteen Belleville boilers, 
with feed-water heaters in the uptakes, and she is ex- 
pected to steam at the rate of knots with natural 
draught. 

Devonport.—Active preparations are being made at 
Devonport for commencing a new line-of-battle ship of 
the Duncan class, which is to be laid down on the sli 
from which the Bulwark will be launched on October 20. 
The new vessel is being laid off on the scriveboard, and 
the name to be given her is expected to be communicated 
in a few days. 


_ Swansea Tramways.—The Light Railway Commission 
is about to sit at Swansea to inquire into the iy ames 
of granting an application from the Swansea Improve- 
ments and Tramways a for an order authorising 
the construction of the Swansea light railways. The com- 
pany proposes extending its present tramways in three 
directions, viz., to Clydach, Bryn-road, and Sketty. The 
Swansea Town Council opposes the obtaining of powers 
under the Light Railways Act, and contends that the 
powers should be under the ordinary Tramways Act. 





Tue Late Mr. Joun Donapson.—It is with very 
+ regret that we record the death, on Wednesday 
ast, the 4th inst., of Mr. John Donaldson, of the firm of 
Messrs. Jobn I. Thornycroft and Co., of Chiswick. Mr. 
Donaldson had been suffering from severe illness for 
some time past, but the news of his death will neverthe- 
less come as a shock to the wide circle of his friends, both 
in this country and abroad. We must postpone until 
next week our account of Mr. Donaldson’s career. 





ARGENTINE RarLways.—One of the principal events in 
the railway world during the last few days has been the 
announcement of a dividend at the rate of 7 per cent. per 
annum for 1898-9 by the Buenos Ayres Great Southern 
Railway Company, Limited. The dividend for 1897-8 
was only at the rate of 6 per cent. per annum, £0 that 
snbstantial benefit will accrue to the proprietors from the 
increased traffic which has been passing over the line. 
Their good fortune, however, does not altogether end 
here, as the directors pro’ to carry 75,0007. to the 
general reserve fund, and 20,0007. to the special perma- 
nent way renewal fund, to say nothing of 10,0007. added 
to the staff pension fund. Finally, the gocd balance of 
12,8097. is carried forward to the credit of 1899-1900. 
The reserve fund of the Buenos ge Great Southern 
Railway has now attained such a large amount 
that the revenue which it produces naturally helps 
up the ae net income, and so insures stability to 
future dividends. The Buenos Ayres Great Southern 
Railway has gradually become the leading railway under- 
taking of South America. It has had to contend with 
the manifold troubles which have checked the pears 
of Argentina, and it has still to deal with locust difficul- 
ties ; nevertheless, perseverance, skill, and prudence 
have landed the undertaking in a decidedly satisfactory 
position. This result is largely attributable to the valu- 
able grain traffic which has developed over the 
system. If it should be added that if Argentina has 
been, upon the whole, a good friend to the Buenos Ayres 
Great Southern Railway, the Buenos Ayres Great 
Southern Railway has been a still better friend to Argen- 
tina, as it has opened up the country for settlement, and 
rendered immigration possible and desirable. 





PgRSONAL AND TRADE.—The Willesden Paper and 
Canvas Works, of Willesden Junction, have received a 
silver medal and jewel from the West Australi tion 
of the Greater Britain Exhibition.—Messrs. John Holroyd 
und Co., uf the Perseverance Works, Milnrow, Man- 
chester, inform us that they have taken over the goodwill 
drawings, patterns, &c., of Messrs. Shepherd, Hill, an 
Co., Limited, Leeds.—Messrs. P. R. Bjorling and J. W. 
Turner have opened offices at 49, Essex street, Strand, 
W.C., where they intend to practice as consulting engi- 
neers. —Messrs. Kaston, Anderson, and Goolden, Limited, 
Erith, have just secured an Admiralty order for a dupli- 
cate set of air compressing engines for Portsmouth 
Dockyard.—Messrs. Charles Churchill and Co, Ltd., 
9-15, mard-street, E.C., the well-known im rs of 
American machinery, have now opened large showrooms 
and warehouses at 2, Charlotte-street, Mosley-street, 
Manchester, where they will keep a full line of machine 
tools and workshop accessories. This new establishment 
will doub' prove a great convenience to Messrs. 
Churchill’s numerous northern customers.—Mr. W. H. 
Twelvetrees, F.C.S., has recently been appointed to the 
— of geologist to the Government of Tasmania. 

me years ago, when engaged in geological work on the 
borders of Asiatic Russia, Mr. Twelvetrees encountered 
a fossil of which no other specimen had been discovered, 
and which completely confirmed an intellectual concep- 
tion of the Thertodont reptilian order, as propounded by 
Sir Richard Owen. During recent. years Mr. Twelve- 
trees has devoted considerable attention to the geologi 
formation of Tasmania, with special reference to mining 
operations, and has been a frequent contributor of papers 
to the Australian Institute of Mining Engineers ard to 
the Royal Society of Tasmania, 
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TECHNICAL DISCUSSIONS. 


WE have just passed through a flood of speech on 
technical subjects, as our columns have shown. 
Since the beginning of June we have had the Con- 
ference of the Institution of Civil Engineers, the 
meeting of the Institution of Naval Architects at 
Newcastle, the meeting of the Institution of 
Mechanical Engineers at Plymouth, the meet- 
ing of the Iron and Steel Institute at Man- 
chester, and last, but not least, the gathering 
of the British Association at Dover. In addi- 
tion to these, smaller and less important societies 
have been in session, the aggregate result being 
a volume of talk of marvellous amount. In 
it there have been many good speeches, full of 
information or of pointed criticism, ard the various 
professions represented are the richer for the ex- 
perience and knowledge laid before them. In 
some cases the papers have elicited more than they 
gave ; at the Civil Engineers’ Conference the domi- 
nant idea was to subordinate the papers to the 
discussion. The readers were asked to confine 
themselves to a thousand words, which could be 
read in seven or eight minutes, so the bulk of the 
time was left for the discussion. They were not 
expected to give instructive details of practice or 
experiment, but rather to state general propositions 
on debatable subjects, and so to draw the opinions 
of the audience. In certain cases the design proved 
eminently successful, and the leading features of 
some branch of engineering science sprang into 
clear relief under the illuminating words of its 
leading exponents. In other societies it has some- 
times happened that an apparently colourless 
paper, devoted in the main to matter-of-fact descrip- 
tion, has set on foot a topic which has led tw keen 
controversy, while, on the contrary, an elaborate 
paper dealing in great detail with matters on which 
strong and widely opposed opinions are held, has 
elicited little or no comment. 

In spite of all the good speeches which are 
made, it must be confessed that the average of 
oratory at technical meetings is low. There is, in 
general, no lack of speakers, and neither is there 
lack of knowledge, but it often happens that the 
men who speak do not know, and the men. who 
know do not speak. In addition, we have the 
man who both knows and speaks, but cannot 
express himself to any purpose. It is often a 
wearisome business to sit while one member after 
another struggles with his idéas, or his want of 
ideas, and one thinks what an advantage it would 
have been if the speakers had taken the trouble 
to commit to paper beforehand what they wanted 


to utter. It would be well if the saying of the 
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— at technical societies give one the idea 
that they have laboured much over the preparation 
of the information they impart. Not a few of them 
convey the impression that they had come empty- 





handed, and then, feeling ashamed of their position, 
had hastily searched their wallet to find some trifle 
which would redeem them from the reproach of 
ni liness. Very often it demonstrates alike 
their poverty and their meanness. There are, of 
course, some men so rich that they can at any time 
bring forth from their stores things new and old 
which are a delight to all, and, to drop our metaphor, 
their interposition to save a languishing debate in 
which they had not intended to take » Some- 
times leads to the most instructive and interesting 
speech of the occasion, as the difficulty of the 
moment forces them to an effort which otherwise 
they might not make. Such circumstances are, 
however, exceptional, and the fact remains that 
there are many speechés to which it is a penance to 
"One of th ils of f 

ne of the great evils of want of preparation on 
the part of speakers is seen in debates which turn 
entirely on some side issue, the main question 
being ignored. Some member takes up a point of 
quite subsidiary importance, and others follow him 
like a flock of sheep. The subject of the paper is 
ignored, and what is practically a new question is 
introduced and is debated with ardour, while the 
author looks on wondering what it all means, and 
feeling that his labour has been spent in vain. If 
half a dozen men had come with their minds full 
made up on that part of the subject with whic 
they were best acquainted, such a thing could 
not happen, for each would raise a definite issue 
of importance, and there would be some real and 
valuable criticism. Trifling matters would be 
swamped, and the discussion would be guided along 
lines parallel to those laid down by the author, 
although possibly opposed in direction to his, In 
relation to this poimt, presidents might, if they 
would, do much to enhance the value of debates. 
A few well-chosen words calling attention to the 
fact that the matter before the meeting was not 
that towards which the last two speeches had been 
directed, but was so-and-so, would often be the 
means of lifting a discussion on to.a higher plane, 
and ought not to offend any one. There is ample 
warrant for such a course in the assembly which 
furnishes precedents to debating societies all over 
the world, viz,, of the House of Commons. There, 
a strict line is drawn between the style of speech 
permissible on the second reading of a Bill, and 
ore allowed in committee, and members who 
wander into petty detail when principles are under 
consideration are liable to be sharply pulled up. 
In a technical discussion the line between principle 
and detail cannot be drawn so definitely, for some 
papers refer in a large measure to detail ; but, 
nevertheless, the exercise of a little tact on the part 
of the chairman would often help speakers to resist 
the temptation to criticise each other to the exclu- 
sion of the author. 

The preparation of a speech obliges a man to 
concentrate his attention on two or three points 
at most, and to bring his ideas on them to a focus, 
so that there is reasonable prospect that their pre- 
sentment will carry conviction. It gives him the 
opportunity of looking up his authorities, getting 
together his figures, and marshalling his facts in 
logical order. Often he finds that a single point 
cannot be dealt with in less than the ten minutes 
which.he may fairly claim, and, therefore, confines 
himself ‘to that, the result being a really valuable 
contribution which sheds light on — a —— 

r, and brings reputation to the s er, bot 
He who rae ae also as an orator. The 
antithesis is the case of the man who commences by 
saying that he had not seen the paper before he en- 
tered the room, and had not heard the whole of it 
read, but that on Page 4 was a statement with which 
he did not agree ; that on page 6 the Table seemed 
imperfect, and so on through a dozen different 
criticisms, none of which is supported by reason- 
ing, and mostof which are seen by the audience to 
be futile. It is really marvellous that such men 
get the patient hearing which they do. We sup- 

it arises from the hope that they will acci- 
entally stumble on some object on which they can 
throw a little light. 

In all technical societies there are men who are 
certain to speak at every opportunity, and yet who 
never say anything worth listening to. When they 
get into the room the desire to put themselves in 
evidence forces them on to their legs, but their am- 
bition never seems to take possession of them 
during the week preceding the meeting, when 
by the study of an advance copy of the paper, 
supplemented by reading, they might obtvin the 
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material for an instructive, if not a telling, speech. 
We all recognise that the technical society offers 
an honourable field in which a man may legiti- 
mately strive for reputation ; but it is curious to 
see how miserably many fail in attaining this 
object. They seem to think that it is sufficient to 
show themselves, as royal personages do, without 
saying anything beyond the merest commonplaces. 
The result is that they become looked upon as 
bores ; and, although they generally get a patient 
hearing, they altogether miss the end they set 
before themselves. Of course, it must be so; 
the man who brings no goods to market cannot 
expect to return home with his pockets full of 
money. 

We would not have it supposed that anyone can 
become a good speaker by aid of patient prepara- 
tion alone. There are speakers who come armed 
with sheaves of notes, and yet drive their audience 
to despair by piling platitude on platitude. Such 
men are past praying for; they can only be en- 
dured with what patience we can summon to our 
aid. As the Greek sage said, the secret of success- 
ful oratory lies in manner, and the shortest cut to 
a good manner is earnest conviction. The prac- 
tised orator can assume a conviction which he does 
not feel, but this is the result of a finished art. 
The surest card of the advocate is to make the jury 
feel that he has a thorough belief in the innocence 
of his client, and that he will be deeply pained if 
they find an adverse verdict. It is only years of 
practice that can give this power, and for most 
men it is best to keep within the limits of their 
enthusiasms. The man who is incapable of enthu- 
siasm is never likely to sway an audience. An 
abstract, however careful, of a ten years’ old text- 
book must fall flat before scientific men ; for- who 
can take an overpowering interest in matters 
which afford no scope for individual opinions? 
The successful speaker at technical societies is 
he who comes with experience or theories which he 
has put to the test, and which he is anxious to get 
others to accept. He must believe in them in the 
first place, and, then, be anxious to make other 
weal believe in them. Personal experience is, of 
course, always valuable, but it loses much of its 
charm if it be related in a take-it-or-leave-it style, 
as if the speaker had no interest in its acceptance. 
This might serve well enough in a company of dis- 
embodied intellects, but so long as mankind have 
feelings and passions their hearts will always go out 
to the orator whose words glow with the ardour 
of deep feeling. 

We should be exceedingly sorry if anything we 
said added to the reluctance that many members 
of engineering societies feel in addressing the 
meetings. The good speeches which are never 
uttered exceed in number those which are heard. 
How often one feels, in looking round the benches, 
that there are several silent members who have a 
knowledge of the subject in hand far beyond that 
of the speakers! Diffidence holds them back ; 
their very familarity with the subject leads them 
to take a depreciatory view of their knowledge, 
and, besides, they are not prepared. If they had 
only taken the trouble to put their ideas in order, 
to search their stores of recorded information, and 
t> crystallise the theories which—perhaps un- 
known to them—dominate their practice, they 
might have taken a most useful part in the debate, 
adding credit to the society and gaining reputation 
for themselves. Technical societies would enter on 
a new career if the members would carefully scan 
the programmes of forthcoming meetings, and 
would procure copies in advance, of papers dealing 
with subjects which they understand, with the in- 
tention of confirming, or controverting, to the 
best of their ability the statements which they 
contain. It is no slight labour to write a good 
paper, and such an effort deserves far more recog- 
nition than a perfunctory vote, of thanks. The 
writer lays his stores of knowledge before his 
associates—often before his rivals—and it is a 
poor spirit which is content to make no return 
when the opportunity arises. 








BRITISH INFLUENCE IN CHINA. 

For some time past critics have not been wanting 
who affirmed that British influence in China was 
diminishing on account of the Government not 
having a definite line of policy which they carried 
out with intelligence and firmness. Our statesmen 
and diplomatists haye been said to have neither the 
ability nor the knowledge of their competitors in 


the game which was being carried on in the Far 
East. It is not our province to enter into either 

rsonal or political questions, except so far as they 
Loe a direct bearing on trade and industry ; but 
we have, from time to time, shown that taking all 
the circumstances into account, the British Govern- 
ment and its representatives in China had not done 
so badly for British interests. 

The chief actor in the game, so far as Britain is 
concerned with affairs in China, evidently shares 
this opinion, as he took occasion to tell a repre- 
sentative audience in London, last week. Sir 
Claude MacDonald, whose appointment to the 
position of British Minister in Peking, has fully 
justified the action of Lord Salisbury, and has 
more than once given clear proof that much of the 
criticism which was uttered had no solid found- 
ation. He repeated the opinion to the members 
of the China Association, that, in regard to British 
affairs and interests in China during the past 
three or four years, there was no necessity 
for the pessimistic tone which was sometimes 
adopted. Of course his position asa diplomatist 
prevented him from disclosing all he knew, 
and revealing all he thought; but he was 
able to make out a strong case for himself and the 
British Government. He even reminded his 
hearers that a good many critics thought that Great 
Britain had decidedly more than held her own. 
Among the results which have been achieved 
largely through Sir Claude’s skilful management has 
been the opening of the West River, of several 
new treaty ports and of inland waters for steam 
navigation, each of which offers great opportunities 
for the development of trade, as well as the grant- 
ing of many important railways and mining rights 
to British subjects. When Lord Charles Beres- 
ford was visiting China he gave him a long list of 
concessions which had been made, and he believed 
that no well-considered scheme had been put 
aside without adequate reasons. These results 
should not be called concessions, as they usually 
are, because they will, if properly executed, be of 
immense benefits to China herself, as well as to 
the civilised world. Our policy, he said, should 
now be to develop them and be on the vigilant out- 
look for more. 

He admitted that there was a certain amount 
of truth in the criticism that the Chinese Govern- 
ment took away with one hand what they gave 
with another, or at any rate whittled down a 
measure so as to render it about valueless. There 
was, however, a good deal to be said on the 
other side, and he believed that China was 
now becoming alive, in her own interests, to 
help those who were prepared to help her. The 
regulations for steam navigation in inland 
waters, he thought, should be given a fair trial. It 
has been stated that the concession as to inland 
navigation is practically worthless so long as the 
provincial officials are allowed to make the regu- 
lations, but as Sir Robert Hart has pointed out, 
the agreement to open inland navigation to steam 
was never intended to abolish provincial taxation, 
which is what the provincial authorities are afraid 
of. The foreign traders, on the other hand, are 
afraid that the provincial restrictions will thwart 
development, but both were alarmed before the 
event, and reasoned from fears—not from facts. It 
is to be hoped that both parties will consult 
their own interests and make arrangements 
which will hasten the development of trade. 
Much had been said about lack of security for 
life and property in China, which thwarted all 
development and paralysed trade; and while he 
admitted to a certain extent that the charge 
was true, experience seemed to show that the 
people, if treated with tact and kindness, were 
amicable and friendly. Nevertheless, the history 
of China had, he was sorry to say, been disgraced 
by many scenes of lawlessness and cruelty, but he 
was convinced that the Chinese Foreign Office 
were willing to put down these outrages and crimes 
with a firm hand. During the three years that he 
had dealings with that Office, he had received at 
their hands the greatest consideration and courtesy, 
a statement which should be remembered when we 
read some of the ridiculous reports which some- 
times appear in the newspapers. He emphasised a 
remark recently made by Lord Rosebery, to the 
effect that the State was constantly being appealed 
to to do everything for us from the cradle to the 
grave, but that Parliament and the Government 
had already quite as much to do as they could well 





undertake, and that when the self-reliant and inde- 


pendent character of our people failed, the Empire 
would not be worth a minute’s purchase, and what 
was true of the particular enterprise to which Lord 
Rosebery alluded was equally true with regard to 
British enterprise in China. At the same time he 
fully recognised that it was his duty to do all in his 
power to advance British interests. 





THE PROJECTED ZINC TRUST. 

Durinc the past few weeks zinc has sympathised, 
as to price, with most of the other metals, and 
efforts have also been made to create a corner in it 
by the formation of a trust composed of the leading 
producers, especially those of Silesia and Belgium, 
who account for considerably more than one-half of 
the world’s annual output. So far no combination 
has actually been perfected, the mineowners of the 
Continent not having succeeded in inducing the 
American producers to join their scheme, or 
rather to accept the terms which they offer. 
The miners of South-Western Missouri and 
South - Eastern Kansas are quite willing to 
become members of any corporation which shall 
keep up the price, but their country, and 
more particularly their own district, is making 
such progress in the production of spelter as will 
insure it being of considerable importance before 
long in relation to the general situation, and 
therefore they are standing aloof, anxious enough 
to be taken in, but wishful, as we have said, to 
secure better terms. The position, as regards 
present prices and the immediate future of the 
industry, is decidedly interesting. Conditions are 
not unfavourable to the suggested trust because of 
the concentration of an overwhelming proportion 
of the world’s output in a few localities ; and if 
the proposals are ultimately carried to a success- 
ful issue, we may look for a range of prices much 
higher than that ruling down to the beginning of 
the negotiations. Moreover, there is every likeli- 
hood of this higher range being maintained with 
judicious support of the market similar to that 
afforded in the case of copper by the American 
company which has got the strings in its own 
hands. Indeed, given this judicious support, 
the success should be all the more marked be- 
cause a combination of Continental and Ameri- 
can producers would be able to control a much 
larger share of the annual yield of zinc than the 
Amalgamated Copper Company is able to control 
of copper. This, of course, is regarding the 
matter from the point of view of the producer. 
The attitude of the consumer is different. It is no 
pleasure to him to see the price of his raw ma- 
terial going up to 50 per cent. more than a couple 
of years ago, but he is dependent upon the pro- 
ducer, and unless he becomes both producer 
and consumer, we suppose he will have to take 
his chances with the market, thanking his stars 
when circumstances conspire to send quotations 
down to the average of 14/1. 12s. 6d., which 
marked 1895, and doing exactly the reverse when 
other circumstances induce a rise to the 28I. 
of a few months back. What caused values to go 
to this abnormal figure were the rumours of amal- 
gamation, the heavy trade demand, and the firm- 
ness of the metal market generally. Prices have 
not been kept at the 28/. level. Consumers natu- 
rally began to restrict their purchases, as in the 
case of copper and tin, and preferred to use up 
their stocks. The fear of war and the tightness of 
the money market, haveof late been notwithout their 
effect in frightening the speculators ; and as result of 
one influence and another, quotations have receded 
toabout 22I. perton. But values are susceptible of 
a sharp reaction. Stocks are very low ; dealers on 
this side are picking up all the available odd lots of 
metal; the Americans are endeavouring to re- 
purchase spelter previously sold ; and the reports 
as to the progress of the negotiations for a com- 
bination are not without effect in steadying the 
market. 

The production of spelter last year throughout 
the world has been estimated by Messrs. Henry 
R. Merton and Co., Limited, at 460,895 tons. 
This compares with 436,202 tons for the previous 
year ; with 417,460 tons for 1896 ; with 371,059 
tons for 1893 ; and with 342,616 tons for 1890. In 
the eight years the output has gone up by about 30 
per cent. ; since 1888 it has increased << per cent. 
The chief contributors are the Rhine, Belgium, and 
Holland, which are credited with 188,115 tons for 
1898, against 137,630 tons for 1890 ; the United 





States, 102,395 tons, against 59,371 tons; and 
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Silesia, 97,670 tons, against 87,475 tons. It is 
the producers in these parts who propose to form 
a combination, and as they are responsible for 
388,880 tons out of the 460,895 tons produced in 
all the world, it is clear that their ‘* pull” over 
both the minor producer and the consumer, must 
be a very strong one. It is quite probable 
that the minor producers will welcome any 
agreement, that would strengthen their position, 
and enable them to secure all the benefits, 
with or without, expressed adhesion to the trust. 
By themselves, with their 72,000 tons a year, 
they would be a negligible quantity if opposed 
to the trust, and could not do much to main- 
tain the position. Chief among the smaller zinc- 
mining countries is the United Kingdom, which 
is not making any progress worth speaking of, 
its 27,190 tons for last year comparing with 
32,065 tons for 1894, and 29,145 tons for 1890. 
France and Spain between them produced 32,135 
tons in 1898, but they are advancing, their 
combined aggregate for 1894 being 21,245 tons 
and for 1890, 18,240 tons. Austria with 7115 
tons for last year and Poland with 8575 tons, 
bring up the rear of the countries which mine 
zinc on anything like a fair scale. It would ap- 
pear from all indications that reliance for a 
maintenance of the bulk of supplies in the near 
future, must be upon the districts which now stand 
first. The German total, including the Rhine 
provinces, is about 140,000 tons ; that of Belgium 
about 110,000 tons, and that of Holland about 
36,000 tons. In Upper Silesia, which is the 
largest individual centre of production in the 
world, the metal is made from calamine, and also 
more and more from zine blende by distillation. 
About 70 per cent. comes from this province ; 18 
per cent. from Arnsburg, and the balance from the 
Government districts of Dusseldorf and Aachen and 
the kingdom of Saxony. The ore in the western 
pirts of the country is said to be in the main, 
zinc blende. Smelting was at one time difli- 
cult by reason of the presence of other metals 
in the ore; but this has now, in a large 
degree, been obviated, the cost of production has 
been considerably reduced and loss of the metal 
prevented. In all probability the United States 
will soon become the largest producer, by virtue 
of the deposits in Illinois, Missouri, and Kansas. 
Men and money are being attracted to Joplin and 
the neighbouring counties, where there are vast 
quantities of ore absolutely untapped. It is only 
in the last four or five years that anything like 
scientific mining has been practised in this 
district, and to scientific mining is due the 
steady expansion of the American total, year by 
year, since then. In his bulletin on the produc- 
tion of zinc in the United States, prepared for the 
Geological Survey, Mr. Chas. Kirschoff adds in- 
teresting details regarding the activity of last 
year. ‘‘ The consumption,” he writes, ‘‘ has been 
large and prices have been above the average 
of recent years. To a considerable extent this 
has been counterbalanced, from the smelter’s 
point of view, by the rapid rise in prices of 
ore, which has brought unusual activity and 
great prosperity to the miners of South-West 
Missouri and South-East Kansas. The year has 
witnessed an interesting struggle, becoming more 
and more acute, between the older smelting plant 
of Illinois, Missouri, and Kansas, using coal as fuel, 
and the new works in the Kansas natural gas belt, 
of which Iola is the productive centre. The advan- 
tage of free gas in the direct lessening of cost, and 
in the indirect economies in the metallurgical 
operation”, is causing a transfer of the industry to 
the favoured locality. An interesting change during 
the year was the transfer in location of a number 
of the smelters from the vicinity of the mines to 
the gas belts, and the change from coal to gas-fired 
furnaces, As was expected, a number of new works 
have been built, while the old ones have been 
enlarged or remodelled to meet the new conditions 
and to provide for the increased demands. The 
old mines are being pushed to their limit, and zinc 
in a small way has almost as great an interest for 
the ore speculator as has copper. The centre of 
the zinc fever is in the Joplin district, but the in- 
terest has extended wherever the zinc mines exist, 
and the old Friendensville mines even are being 
examined with a view to again working them.” It 
is these men whom it is sought to interest pacu- 
niarily in the trust which has been proposed, and 
there is no question of their willingness to enter 
the combination on terms, ‘What these terms 


are the projectors only know, but they are likely 
to be accepted, and we may look then for the 
steadily maintained higher range of value to 
which we have already referred. The stimulus 
to production which high prices inevitably fur- 
nish, may be expected to redress the balance in 
the long run, there being plenty of ore in ex- 
istenee, waiting to be mined; but, in the mean- 
time, consumers will be made to suffer. 





THE SCIENCE AND ART DEPARTMENT 
EXAMINATIONS. 

AttHouGH the good work which was being done 
by, and under the superintendence of, the Science 
and Art Department has been fully recognised by 
all who took an intelligent interest in educational 
progress, it has also been felt that examinations 
took too important a place in the system which 
was carried out. There can be little doubt that 
for many years a large proportion of the students 
who came under the influence of that system were 
for the most part simply crammed with facts and 
figures, and such general information as seemed to 
be directly useful in the passing of the examina- 
tions. In many cases the salaries of the teachers 
depended largely on the amount of the Government 
grant which was paid on the results of the exami- 
nations, and when men’s pecuniary interests are 
directly opposed to their higher duties, the latter 
are very certain to be neglected. The consequence 
was, it was found, that students who held bundles 
of certificates from the Science and Art Department 
were of little use when they were placed in engi- 
neering and other industrial establishments. Their 
information seemed to be so much deadweight on 
their brains, and they were unable to apply it ex- 
cept to exactly similar conditions as existed, or 
were supposed to exist, at the time they were col- 
lecting it in their classes. 

For some years past, however, there has been a 
very great improvement both in the style of the 
examinations which were held, and in the teaching 
which was given to prepare for them, and in the 
great majority of cases, real educational work of 
great value was done, and the teachers were able 
to develop the mental powers of their students and 
to cultivate their powers for original work, and 
independent thinking and investigation. To Pro- 
fessor Huxley was largely due the improvement 
which took place in the examinations connected 
with natural science, for he insisted on the know- 
ledge of the students being real and practical. 
Mere lecture and bookwork took a secondary posi- 
tion, and every encouragement was given to labora- 
tory investigations and to field work. This influence 
has been felt in the subjects connected with physical 
and engineering science, and now, notwithstanding 
the complaints which are sometimes heard, it is ad- 
mitted by all fair critics, that the examinations of 
the Science and Art Department are of a very high 
oharacter. 

Still the amount of work which the system in- 
volves makes it both troublesome and expensive, 
and it has been felt for some time that it was 
certain to break down through sheer weight of ex- 
amination papers. This has at last been recognised 
by the authorities of the department, and in the 
new edition of the directory which was recently 
issued, it was intimated that the Lords of the Com- 
mittee of Council of Education have under considera- 
tion the assessment of the efficiency of instruction 
in the elementary stage of science and art subjects 
by inspection only, and that it was proposed to 
discontinue examinations as a test for the purpose 
of assessing the grant in that stage, after the year 
1900. It is, however, proposed that papers shall 
continue to be set in that stage for students who 
may desire to be examined, and to possess a certi- 
ficate of having passed the examination, but that 
in those cases a fee would be charged to cover the 
cost of examination. 

As only a very small number of students are 
likely to enter these examinations simply for the 
purpose of obtaining the certificates, it is probable 
that the work connected with the examination of 
the elementary stage will be reduced to a very 
small amount, and attention can thus be concen- 
trated on the advanced and honours stages. As a 
matter of fact, it is probable that the somewhat 
pretentious certificates which were given in the 
elementary stages, tended to prevent students from 
proceeding further, for when they had obtained a 
sufficient number to cover a great part of a wall 





in their rooms, they became so impressed with the 





amount of their knowledge and wisdom that they 
considered it unnecessary to continue their studies 
further. Under a system of inspection more valuable 
educational work can be done than when the atten- 
tion of the teachers and of the students, is constantly 
directed to the questions likely to be set at the 
final examination. Those who have the time and 
ability to proceed to the advanced and honours 
stages, will do so better prepared than they would 
have been under the old system, and with minds 
trained to accurate observation and correct reason- 
ing, which will enable them to render useful service 
when they apply the results of their studies to 
practical work. 

A glance at the syllabuses for the various science 
subjects and of the examination papers, which have 
been recently set, shows the great improvement 
which has taken "speery This is especially true of 
the subjects which are directly connected with en- 
gineering. Machine construction and drawing, 
building construction and naval architecture, are 
thoroughly up to date. The questions set in theo- 
retical mechanics have been more rational in their 
nature, while Professor Perry has revolutionised 
the examinations in applied mechanics and steam. 
The syllabus in steam is marked by the strong 
individuality of the examiner, and the ques- 
tions which are set in the examinations, de- 
mand from the students the ability of indepen- 
dent thought. We hope, however, that care will 
be taken that they are not made so difficult as to 
discourage all but first-class mathematicians. We 
would like to see another section added to the 
syllabus on steam, which could be taken after the 
students had gone through the more theoretical 
side of the subject; they could then be examined 
on the practical design of the prime movers in 
which they were chiefly interested in their prac- 
tical work. The attempt to cover a very wide field 
must result in many cases in superficiality. These 
and other similar examinations can only serve a 
useful purpose when they help to train men who 
turn out good practical engineers, and it is desir- 
able that the methods on which they are conducted 
should be vigilantly watched, and, if need be, criti- 
cised by the most intelligent members of the pro- 
fession. 





EFFICIENCY OF WATER-TUBE 
BOILERS. 

THE discussions which have taken place in Par- 
liament and in the daily press on the subject of 
water-tube boilers, have been chiefly instrumental 
in demonstrating the ignorance of novel conditions 
of those who opposed the new system. Many, if 
not most of them, have written as if the subject of 
debate were the relative merits of the Scotch and 
the water-tube boilers. Now, on that matter, we 
imagine, there is no doubt. From the point of 
view of the seagoing engineer, the Scotch boiler is 
far away the better of the two, so long as it is not 
forced. But it is just this last condition which cannot 
be secured. The naval tactician demands speed, 
while the naval architect can only allow the engi- 
neer a very moderate portion of the displacement 
for his engines and boilers. Hence each ton of 
boilers must be made to furnish more steam than 
it does on board a merchant ship. If our ocean 
liners had one-third of their boilers taken out, and 
were still required to make their usual speed, they 
would be pretty much in the position of Her 
Majesty’s fleet when it is ordered to go at full 
speed. The relative conditions of naval and mer- 
cantile vessels are well shown in a Parliamenta: 
return issued some little time ago by the Admi- 
ralty. In this, ships fitted with water.tube boilers 
are compared with similar vessels having cylindrical 
boilers. In a Table referring to battleships we 
find that the average of vessels containing cylin- 
drical boilers, built after the Naval Defence Act, 
gives 7.8 indicated horse-power per ton of machi- 
nery, complete with boilers, for natural-draught 
trials, whilst each ton of weight of boilers complete 
(exclusive of engines) gives 14.4 indicated horse- 
power. In other words, the weight for each indi- 
cated horse-power developed is 132 Ib. for engines 
and 156 lb. for boilers, giving a total of 288 Ib. 
weight of machinery to produce each unit of power. 
If we compare this with the average with that of six 
ships of the Canopus class, fitted with Belleville 
boilers with economisers, we find that when deve- 
loping the natural-draught power that 10.5 indicated 
horse-power per ton of machinery complete was de- 





veloped, whilst for each ton of boilers complete 21.7 
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indicated horse-power were developed. Taking the 
figures in the other way to correspond with those 
already quoted, we find the weight for each unit of 
power developed was 111 lb. for the engines and 
103 lb. for the boilers, giving a total of 214 Ib. of 
total weight of machinery for each indicated horse- 
power. The comparison is not, of course, complete; 
the sizes of the engines were different and the 
pressures also were not the same. In the case of 
the cylindrical boilers the total power exerted by 
the machinery in the instance quoted, was a little 
over 6000 indicated horse-power with a power 
similar to that exerted in the case of the Belleville 
boilers the figures as to weight come closer together, 
but the cylindrical boilers then had a pressure of 
0.27 in. of air for urging the fires. Of course com- 
parisons such as these may easily lead to erroneous 
conclusions, but we take it that the Admiralty 
engineers design machinery most suitable for the 
ship, and, if we allow this, the comparison is 
strongly in favour of the water-tube boiler, sup- 
posing the assumptions are borne out as they 
doubtless will be. 

In the case of the battleships the coal consump- 
tion of the vessels of the Canopus class is naturally 
not given ; but in a second Table, in which first- 
class cruisers are dealt with, we have a column 
** Coal per Indicated Horse - Power per Hour.” 
It is, of course, in coal consumption that the 
water-tube boiler is most open to attack by 
its opponents. The Admiralty return, how- 
ever, hardly supports the contention. Running 
down the Table of coal consumption of first- 
class cruisers, we find that with the cylindrical 
boiler the best consumption quoted is 1.70 lb. of 
coal per indicated horse-power per hour. This is 
practivally equalled by the Terrible’s record of 
1.71 lb., and several other ships fitted with Belle- 
ville boilers show almost the same figure. It is, 
however, exceeded in value by that of the 
Diadem, which burnt only 1.61 Ib. of coal per indi- 
cated horse-power per hour. The Niobe gave even 
a better figure; her best record being 1.55 Ib., 
whilst the Amphitrite heads the list with 1.43 lb. 
of coal per indicated horse-power per hour. The 
latter, we think, is the best record that has been 
obtained with any vessel in Her Majesty’s Navy. 
At any rate, it is the best in the return under 
consideration. 

There is another point to which we would make 
reference in touching in a cursory manner on this 
question of Navy boilers. It is the fashion of some 
who pretend to instruct the public in these matters 
to write as if no accident ever happened to a cylin- 
drical boiler, and there were no defects in its design 
and economy. It is needless to remind our engi- 
neering readers of the difficulties that arise with cy- 
lindrical boilers with the admission of salt water. 
But one would think, to read what has been written 
lately, that ordinary shell boilers were fed with 
nothing but salt water. We would refer those who 
hold that the smallest drop of salt water will imme- 
diately destroy a water-tube boiler, to the speech of 
Mr. Wingfield, made at the summer meeting at 
Newcastle of the Institution of Naval Architects. 
This gentleman, who is certainly a good authority 
on the subject, told us that not only may water- 
tube boilers have a certain proportion of salt water 
mixed with the feed, but that one vessel made a 
large part of the voyage to South America wholly 
with salt water feed, and it should be remembered 
that these boilers were of the Express type, havin 
small and bent tubes, a form which is conside 
by some eminently unsuitable for evaporating salt 
water. Of course it is needless to tell engineers 
that no one puts salt water in his boiler, in these 
modern days of high pressures, if he can help it. 
No matter whether it is a cylindrical boiler or a 
water-tube boiler, there are tubes in each, the 
surfaces of which it is eminently undesirable to 
deteriorate with a coating of scale. But in the 
cylindrical boiler there are furnace crowns to come 
down, a matter so far more serious than the burst- 
ing of a tube, that it is more incumbent on the 
engineer in charge of shell boilers to avoid scaling 
than it is for the attendant on a water-tube boiler ; 
that is, so far as safety is concerned. 

We need not, however, labour this point. It is 
highly improbable that the old cylindrical boiler 
will again find its way into warships, unless under 
exceptional circumstances. We cannot expect that 
there will be no further boiler accidents, even 
unha pily there may be some of a fatal nature. 
D ul as it is to contemplate loss of life and 


mutilation to human beings, yet that cannot stand 





in the way of the development of our Navy, which 
is the guarantee of our existence as a nation. Not 
long ago we had in rapid succession, two serious 
accidents in the engines of war vessels; one of these 

roved of a terribly fatal nature, and though no 
life was sacrificed through the first mishap, that 
was owing to good fortune, if such can be said in 
the case of men so terribly injured as those were 
through the first accident. No one, however, will 
suggest, certainly not the men of the Royal Navy, 
who are most liable to these accidents, that on this 
account we should abstain from building an undeni- 
ably delicate and intricate, yet most effective class of 
vessels ; we refer, of course, to the torpedo-boat 
destroyer. 





NOTES. 
Tue Year's Work oF A LOCOMOTIVE. 

THERE are 19,914 locomotives at work on the 
railways of the United Kingdom, and each of these 
on an average runs 19,096 miles in a year, and 
earns for this 4573/., so that each mile the locomo- 
tive runs, its gross receipts are about 4s. 9d. Out 
of this the working expenses of stations, the upkeep 
of permanent way, and the cost of signalling, &c., 
as well as the drivers’ wages and the coal burned, 
amounting in all to nearly 3s., have to be paid. 
Like the human factor in all industries, the loco- 
motive to-day is doing less than that of ten years 
ago, for the 15,924 locomotives then on the railways 
each ran 19,035 miles, but unlike the human 
factor, the engines are now earning less—or 4629. 
per annum. If, therefore, we take the cost of 
an average locomotive at 2700/., it is found that 
it earns in gross receipts her total cost in seven 
months ; but net receipts are quite another matter, 
for, not only the expenses of the locomotive, but 
of the railway and all the extensive organisation, 
have to be met, and are payable from the receipts 

ot directly from the sonore work, The 
Scotch locomotive seems to do the most work ; that 
is only consistent with the chief characteristic of 
the hardy northern. There they have one loco- 
motive for every 1 mile 6 furlongs of railway open, 
whereas in England and Wales there is an engine 
for every 7 furlongs or so; and although in the 
latter case there is 51361. worth of traffic to be dealt 
with, against 30101. in Scotland per mile of railway 
open, the number of locomotives is relatively less 
for the volume of traffic. Thus, a Scotch locomotive 
in a year travels 23,361 miles, against 18,594 miles 
in the case of the English locomotive ; while the 
Scotch engine takes in gross receipts 4855/., and 
the English engine 4544). In Ireland there is 
only one locomotive for every 4 miles of railway, 
the amount of traffic being 1112/. per mile of rail- 
way open, and thus the engines work more leisurely 
than the Scotch, running 20,911 miles and earning 
44161. 


CaRBON ELECTRODES. 


The Zeitschrift fur LHlektrochemie publishes a 
very interesting paper by Dr. J. Zellner on 
‘** Carbon Electrodes,” which brings out one point 
at least, to which attention has hardly been 
drawn before. The density of carbon electrodes 
is not a perfect criterion of their suitability. The 
density increases on the whole with the tempera- 
ture at which the electrodes are baked. But elec- 
trodes heated in the electric arc have proved less 
durable in electrolytic baths than other electrodes, 
supplied by the same firm. Dr. Zellner believes 
more in the porosity test which he applies, by 
weighing first the powdered carbon, and then a 
block of solid carbon whose pores have been filled 
with water, by dipping the heated carbon in water. 
The porosity should be low, of course. The electric 
resistance is generally high and not easily deter- 
mined. So far as possible, the resistance of the 
carbon electrode and of the electrolyte should be 
equal. This is the novel point. If the carbon is 
& very poor conductor the current seems to attack 
it principally near the surface of the liquid ; if a 
better conductor than the electrolyte, the electrode 
soon begins to taper. Only when there is a fair 
ratio in the resistances, do the electrodes wear away 
evenly all over their surface. In general, the con- 
sumption of carbon increases with the tension and 
current density ; but the nature of the electrolyte, 
temperature and circulation have distinct influences. 
Experimenting with nitric and sulphuric acids, 
alkali salts and caustic alkalies, Zellner found the 
wear and disintegration of the carbons most rapid 
in nitric acid, and more rapid in acid than in neutral 





or alkaline solutions. Electrolytes, such as sodium 
chloride and sulphuric acid, corrode the carbons 
least, when in the concentration of maximum con- 
ductivity. In dilute salt solution, superior carbons 
deteriorate more quickly than even common car- 
bons do in more concentrated solutions, probably 
because the tension and temperature rise with the 
increasing resistance. On the whole, the experi- 
menter liked a Swedish glass-hard carbon and a 
French carbon best, finding them preferable to re- 
tort carbon which some electricians regard as unsur- 
passable. But it is hardly possible to speak of a 
general order of merit, and for this reason we refrain 
from mentioning the names of the respective firms 
which are stated in the paper. 


THE SHIPBUILDING Boom. 


It is a remarkable fact that notwithstanding the 
enormous production of new shipping the work 
on hand shows only a comparative diminution as 
compared with the sotal. these months ago. 
During the past nine months of the year the ton- 
nage launched makes up 1,034,766 tons, which 
takes no note of warship work; and this latter 
also is unprecedentedly large, alike from the 
royal and in private works, so that the total pro- 
duction for the year will undoubtedly be far 
above the highest yet reached. Notwithstanding 
this, we find that the merchant work in hand, which 
totalled 1,401,087 tons at the beginning of the year, 
has only dropped to 1,347,549 tons. According to 
Lloyd’s returns, however, while 393,288 tons were 
launched during the past quarter only 307,386 tons 
were commenced. This is the first quarter for 
some time during which the tonnage ffoated has 
exceeded the orders. It is a heavy excess, 
too, and the result is that the amount of work 
on hand is 38,000 tons less than in the two pre- 
vious quarters, and 53,000 tons less than at the 
beginning of the year. The decrease, too, is 
entirely due to shipowners in the United Kingdom. 
It is possible that they have come forward with 
their orders earlier in the boom, thus securing the 
advantage of lower contract prices, and the pro- 
spective benefit of earlier delivery during the 
continuance of high freights; and from this 
point of view it is satisfactory to note that 
whereas three months ago -123,000 tons _build- 
ing were not owned in the United Kingdom, 
252,000 tons come within this category now. 
Germany owns’ 67,870 tons ;' Holland, 34,600 
tons ; Austria, 27,290 tons; Norway, 17,452 tons ; 
and France, 16,601 tons. But the growth of 
foreign fleets has its disadvantages in greater 
competition in the future. The sailing ship is 
still the exception on the list of ships building, 
and there is little diminution in the number 
of large steamers. There are sixteen of more 
than 10,000 tons still on the stocks. As to 
the distribution of the work, Glasgow occupies a 
fairly satisfactory position, with 113 vessels of 
279,599 tons, the decrease from the highest point— 
in January last—being less than 10 per cent. 
Greenock has a slightly larger falling off, although 
the position is still satisfactory with 64 vessels of 
187,057 tons. Belfast has felt the pinch most. 
Three months ago there were 24 vessels of 
215,069 tons in course of construction. To- 
day there are only 22 vessels, of 186,367 tons— 
a decrease of about 29,000 ton from the highest 
figure reached. The ports in the north-east of 
England seem not to have experienced the same de- 
crease, the totals being almost, if not quite, as high 
as throughout the year. The Tyne builders have 
74 merchant vessels, of 242,613 tons, on the stocks; 
the Sunderland firms 46 vessels, of 166,905 tons ; 
the Tees yards 34 vessels, of 110,690 tons ; and the 
Hartlepool and Whitby establishments 27 vessels, 
of 96,294 tons, These figures take no cognisance 
of warship work, and if this be included we have 
the following remarkable state of affairs : 





T 
Merchant ships 558 of 1,347,549 
British warships 62,, 331, 
Foreign ,, aeeet Peat 3. 
Total in United Kingdom 640 ,, 1,760,529 


This is undoubtedly a satisfactory record, although 
it is not the highest. 


RusstaN AND British TRADE IN PERSIA. 
We have more than once directed attention to 
British interests in Persia, and to the effects which 
the ate tag of Russian railways was likely to 
have on them. It is exceedingly difficult, as we 





have frequently pointed out, to follow the in- 
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tricacies of Russian diplomacy or to foretell its 
probable results. According to a correspondent 
of the Times, Russia has succeeded in driving British 
trade out of Persia, in which her political influence 
has been allowed to supplant our own. Twenty 
years ago Transcaspia was a desert in possession 
of wild Turcomans, who had for ten years success- 
fully held the Russians at bay, and no English- 
man then dreamed that a Russian railway would 
span it, and connect the Caspian with Merv, 
Bokhara, and Samarkand. In this, as in other 
parts of the world, the engineer has proved the 
real revolutionist. The first 700 miles of the rail- 
way, which were laid across a howling wilderness 
with but four small oases on it, were commenced 
in 1880, were completed to Samarkand in 1888, and 
were paying expenses in 1890. Since then, 
trade has developed rapidly, traffic has increased 
in proportion, communication with Russia proper 
has been perfected, and a traveller from Moscow, 
the heart of Russia, can now reach the Afghan 
frontier, within 60 miles of Herat, in five, days. 
Such an arrangement must have great effects both 
on political and commercial conditions. The Russians 
soon brought pressure to bear on the Persian Govern- 
ment to construct roads, and one of the first was 
that connecting Meshed and Ashkabad, the capital 
of Transcaspia. This province is barren and un- 
healthy, but Khorasan, on the Persian table land, 
is a very fruitful province, capable of extensive 
development and blessed with a salubrious climate. 
The Times correspondent says that the whole of 
that province is already completely under Russian 
influence, and British trade, once supreme there, 
has received its death blow. A few years ago the 
bazaars of Khorasan were stocked with British 
goods, and hardly a Russian article was to be seen 
in them, but after the railway had been constructed 
and joined to Meshed by a cart road, and a Russian 
Consul-General had been appointed to the town, 
the Russian traders flocked in and commenced to 
compete with our own. The Russians established 
Consuls all over the province, who set themselves 
to protect the interests of their trades with admir- 
able vigour. They also granted handsome subsidies 
to all their subjects importing cotton goods, sugar, 
&c., into Khorasan. They erected a number of 
new cotton mills in Russia, where patterns of our 
chintzes were copied and sent to Meshed to be 
sold ata cheaper rate. These cotton mills proved 
a great success, and in 1894, according to our 
Consul at St. Petersburg, were paying ‘‘ extra- 
ordinary high dividends,” while in England 92 
companies, with a capital of 6,450,000/., were divid- 
ing a net profit of not quite 1 percent. British trade 
might have held its own if the competition had been 
fair, but after the construction of the railway a 
tariff was instituted which practically excluded 
trade with British India, and the consequence is 
that the Meshed trade report for 1897 (the latest 
published) states that Russian imports showed an 
improvement of 56 per cent. over those of 1895, 
while British imports exhibited a decline of 71 per 
cent. The Times correspondent thinks that the 
Indian Government has neglected its duty in this 
matter, but at last, althoufh late in the day, it is 
beginning to realise the folly of its past lethargy, 
and is now trying to.open up an overland trade 
route from Quetta ‘to Meshed vid Nushki, Sisten, 
Neh, and Birjand, the distance from Quetta to 
Meshed being 1090 miles. The Russians, however, 
have noted the move, and are taking active steps to 
counteract it. The Times correspondent insists 
that it is absolutely essential that capable British 
Consular officers should reside at all the chief towns, 
and that the Persian Government should be urged 
to keep their portion of the roads in order. Finally, 
our Government should insist on the strict obser- 
vance of our treaty rights, and should support our 
traders in all their legitimate business enterprises. 
We mention the above facts not only because they 
are important in themselves, but also because they 
show the important part which politicians and en- 
gineers may take in the development of trade, 








BRIDLINGTON.—At a meeting of the Bridlington Urban 
uncil on Monday evening, Mr. Townsend, as chairman 
of the electric lighting committee, explained the advan- 
tages of the council making an application for a Provisional 
er for power to introduce the electric light for public 
or Private purposes in the town. It was decided to make 
© application, and the matter was referred to a com- 
mittee. Mr. Townsend disputed a statement made in a 
circular received by the clerk that the Board of 


would no longer allow the insertion of a transfer clause to 
& Company, 
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MR. PERCY 8S. PILCHER. 


In this “‘ wondrous wondrous age” we are ever 
ready to fully report each successful step advancing 
the powers and the enjoyments of the human race. 
It is — our duty to place on honourable record 
the bafiled efforts, the years of skilful painstaking ex- 
periment, and continuous devoted study of heroic 
pioneers who have failed to attain the one step higher 
at which they aimed, and have sacrificed their lives in 
the segs 8 Such is the story we have to tell to-day 
of the ending of the flying experiments of Mr. 
Percy 8. Pilcher, an enthusiastic engineer known to 
many of our readers, who was killed by falling with 
his soaring machine last Saturday at Rugby. 

Mr. Percy 8S. Pilcher, after two years’ training in 
H.M.S, Britannia, was about four years a midship- 
man in the Royal Navy. Impelled by an ardent taste 
for engineering and naval architecture, he left the 
Navy and entered the Fairfield Works at Govan. 
After four years at his new calling he attended 
the classes at Glasgow University, and he subse- 
quently became assistant to Professor Biles, princi- 
pally in engineering subjects. He was afterwards 
chief assistant to Mr. Hiram S. Maxim at Baldwin’s 
Park throughout the experiments for, and the con- 
struction of, his great flying machine. Under the 
experience he had gained there, and influenced by the 
magnetism of association with this prolific inventor, 
there was created in him an ardent enthusiasm to 
carry on improvements in methods of soaring, to be 
ultimately perfected by oil-engine propulsion. The 
engine for this is made, and has been separately tried. 
To arrive at the best proportions and the most efficient 
form of soarer, Mr. Pilcher has been experimenting 
for the last six years, in that time having tried five 
different soarers, all of man-lifting power, and having 
a sixth made but not yet tried. is most successful 
machine was the No. 5 soarer, with which, however, 
he came to his sad end on Saturday. 

In the soaring experiments the propulsion of the 
machine was effected by a line dragged by a running 
horse, with a losing purchase to gain velocity. The 
experimenter at first ran, carrying the soarer, and, as 
the velocity increased he was elevated along with 
the soarer. He had command of a life rope which 
he could slip if necessary and then soar down to 
the ground. The soarer consists of two strong 
wing-like concave membranes of spinnaker silk, 
called Oe stretched on cane frames. The 
fore edge of these is slightly raised, to insure lifting 
force when advancing. In addition there is a smaller 
tail plane, also framed on cane, with a contrary slope 
to be really a rudder, but acting in the vertical plane. 
There were six cordage guys from the upper edge of the 
tailpiece to the heads di two masts, which rose from 
the framed body of the soarer. When in flight the 
legs and body of the aeronaut were quite free, and 
his weight was supported on his elbows only. The 
peaper engths of the guys for the tailpiece were 
etermined, and fixed unalterably before leaving the 

ound, and any modification of slope required during 
ight was effected by the aeronaut muscularly alter- 
ing the position of his centre of gravity in relation 
to the soarer. The weight of the man and the 
vertical pressures on the aeroplane, and on the 
upward tail, formed a continuously balanced, 
but also continuously varying set of forces, and 
all the time there was the horizontal pull of 
the propelling rope. On Saturday two attempts 
to start failed through the towing rope breaking. 
In the third attempt the machine had traversed 260 
sor and attained an altitude of between 40 ft. and 

ft., and was —<s to descend when a derange- 
he le ngs was precipitated to 
the ground, the fore edge striking and entering the 
soil and turning over. © poor aeronaut, entangled 
amongst the cordage, the framing, and the silk, 
both legs fractured and his skull contused, so that he 
never recovered consciousness and died on Monday 
morning. 

What really occurred is rs to be that, de- 
siring to descend, Mr. Pilcher shifted himself forward 
to depress the fore edge of the aeroplanes, and a 
greater surface of the tail was thus suddenly ex- 
posed more directly to the force of the air. The 
soarer being still under propulsion, the increased 
pressure on the tail broke the tail guy cords, and 
there being now no force to elevate the fore end, 
which supported the weight of the man, it suddenl: 
pointed earthward and fell without resistance throug 
about 30 ft. There are other hypotheses put forward 
to explain the accident in detail; after considerin 
them all, we think what is here stated is what di 
really occur. 

Mr. Pilcher’s death, at the early age of thirty 
years, will be much regretted by many ow readers 
to whom he was personally known, he having been for 
some years a very constant attendant at the meetings 
of the Institution of Naval Architects and other engi- 
neering societies. 

Since 1897, Mr. Pilcher has been a member of the 


ment occurred, 





firm of Messrs. Wilson and Pilcher, Great Peter- 
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street, London, engineers. He was unmarried, and 
was the brother of Lieutenant-Colonel Pilcher, lately 
commanding in the L Hinterland, and now of the 
Bedfordshire Light Infantry stationed at Dublin, who 
was immediately wired for and got to Rugby on Sun- 
day morning. Mr. Pilcher, in all he undertook, 
manifested indefatigable energy, with indomitable 


courage and preromeny. To his. versatile know- 
ledge and hig 





character was added great charm of 
manner. The funeral was on Wednesday at West 
Brompton. Several engineering friends and workmen 
of the firm attended, as well as the Hor. Verity Cave, 
son of Lord Bray, on whose grounds the accident 
occurred, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 27. 

Tux upward tendency in iron and steel continue, 
despite the fact of the export trade, which is estimated 
at 1,000,000 tons, has been cutroff, and uirements 
for months to come have been covered. uctive 
capacity is still being increased, but other influences 
and conditions are arising to make the future of the 
iron trade very uncertain. For the coming year the 
price of Lake ore will be advanced 6s. per ton ; coke 
will be advanced also, and bituminous coal will likely 
cost 10 cents per ton more. There are other elements 
of cost being considered, which will go to further in- 
crease the price of crude steel and iron. A quarter 
million tons of rails have been sold for next year’s 
delivery. Prices are still advancing. Another quarter 
million tons will be contracted for before the end of 
the year. Bessemer pig is advancing, and is now 
quoted at 23 dols. at ferviiee, Steel billets are going 
up, and plates, structural material, and merchant 
steel are all higher ; 3000 new coke ovens are to be 
built in time for the season of 1900, and the increase 
in capacity of soft-coal production cannot be estimated 
for some months tocome. All Alabama pig irons have 
been advanced in price. Finished material is all frac- 
tionally higher than a week ago. The rush for next 
year’s delivery seems to be increasi Eastern pig- 
iron consumers are oe along with the advance, 
making prises of work pay for increased material. It 
is impossible to make any predictions, because the 
history of the iron trade for the past six months has 
been one series of surprises. The markets are stronger 
now than they have ever been, and to all appearances 
the multiplication of new enterprises will continue, 
and the experience of this year will be repeated next. 
In order to properly rt market conditions, it 
should be stated, however, that there are those who 
predict that the turning-point in the market will come 
next spring. This re, ly would be true if we had 
reached the end of new enterprises, 





Go.tp.—During the ten years ending with 1898 inclu- 
sive, gold was imported into the United Kingdom to the 
aggregate extent of 280,758,741/. This total was made 
up as follows: 1889, 17,914,039/. ; 1890, 23,568,049/. ; 
1491, 30,275,620/. ; 1892, 21,583,1322. ; 1893, 24,834,7272. ; 
1894, 27,572,3477.; 1895, 36,009,329/. ; 1896, 24,468,580/. ; 
1897, 30,808,8587.; and 1898, 43,722,960/. The great in- 
crease observable in the imports is y opitaet by 
the of gold-mining in South Africa, the receipts 
of gold from that quarter having advanced from 
1,441,7872. in 1889 to 16,768,907. in 1898. Much more 
attention has also been given of late to gold-mining in 
Australasia, and the imports from that quarter expanded 
from 4,168,729/. in 1889 to 7,566,249/. in 1898. More gold 
is also being raised in British India which sent us 
302, 5527. in 1389, and 1,515,316/, in 1898.. The exports 
of gold from the United Kingdom in the,ten years ending 
1898 inclusive were 221,803,746/., the total ve | made 
- as follows: 1889, 14,455,3187.; 1890, 14,306,6887. ; 
1 


1894, 15,647,5512. ; 1895, 21,369,323/. ; 1896, 30,123, 925/. ; 
1897, 30,808,571/. ; and i898, 36,590,050. It 
that the imports exceeded the exports by 58,954,995/. 


InpIAN Towns.—Some surprise may be excited by the 
fact that there are 2035 towns in British India with an 
aggregate population of 27,251,176. Of the 2035 towns, 

ave tions of 100,000 and upwards ; 13, popula- 
tions of from 75,000 to 100,000 each ; 35, populations of 
from 50,000 to 75,000 each ; 40, populations of 35,000 to 
50,000 each ; 109, populations of 20,000 to 356,000 each ; 
407, populations of 10,000 to 20,000 each ; ,. popu- 
lations of 5000 to 10,000 each; 301, populations of 
3000 ig each; and 26 eens ee _— 
each. ‘The aggregate population e group 0: 
towns is returned at 6,175,123; of the second group at 
1,077,374 ; of the third group at 2,177,801 ; of the fourth 
group at 1,673,562; of the fifth p at 2,818,531; of 
the sixth group at 5,487,983; the en oar at 
6,164,704 ; of the eighth group at 1,204,767 ; of the 
ninth group at 437,259. Indian town populations would 
appear to be growing rapidly. The number of inhabi- 
tants of Bombay has increased in ten years to the extent 
of 48,568 ; by Fae —, = b- py _— 56,486 ; 
in Mad: 670; in Hyderaba ,077 ; in Cawnpore, 
37,268; in’Poona, 31,639; and in’ Karachi, 31,639, ‘The 
following Indian towns have ee of 200,000 and 
upwards: Bombay, 821,764 ; cutta, 741,144 ; Madras, 

2,518 ; = boy , 415,039; Lucknow, 273,028; a 
Benares, 219,467. 
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FOREIGN COMPETITION. 
To THE EpIToR OF ENGINEERING. , 

S1r,—During the last few months much has been said, 
and more written on the subject of foreign competition, 
while the soul of not a few has been stirred to its depths 
by the mere hint that we cannot produce engines at least 
egual to our rivals. Abroad, the impression seems to 
gaining ground that if not quite beaten we are pretty 
nearly so, 

True to the most natural instincts of our nature, we 
look around for something on which to place the blame. 
Technical education gets a share, so also do methods of 
workshop organisation. We have even in many cases 
weeded out our antiquated machine tools under-the im- 
pression that we would thereby find salvation. f 

Whether or not it has occurred to us that by blaming 
any or all of the foregoing we have saddled the right 
horse or horses, remains to be seen. I venture to suggest, 
however, that we might look a little nearer home and see 
whether in the attempt to remove the mote from our 
brother’s eye, we altogether neglect the beam in our own. 

During the last few months the writer has noticed 
many cases in which the British manufacturer has given 
his foreign rivals a pretty good advertisement at the ex- 

nse of his own countrymen. Not so very long ago a 
irm of tool makers received an inquiry for some electro- 
motor-driven machine tools. In order to give the Anglo- 
American alliance a hitch along, and to show our Ameri- 
can friends that there was really no ill-feeling, they asked 
a leading New York firm to quote for the motors and 
made up their estimates on that basis. On receiving the 
order they placed the electrical equipment with the Ameri- 
can firm, entirely ignoring the existence of the British 
manufacturer. 

On another occasion a firm of engine-builders wanted a 
dynamo and some motors for their workshops. Did they 
ask a number of firms to quote on equal terms? Oh, no! 
In order that they might prove their allegiance to the 
great and glorious gospel of free and unfair trading, as 
preached by such apostles as Smith and Cobden ; they 
gave the oie for part of the plant to a Continental firm, 
and after asking several British firms to quote for the 
remainder, they give the Continental firm the rest of the 
order, not use they were cheapest, but in order to 
keep all the work in the hands of one contractor. 
Within the last few months another firm entered the 
market for an electrical plant. What did they do? In 
order that our absolute inability to make a decent engine 
might be emphasised, they were specified to be of 
American manufacture. The dynamos were also to be 
the product of certain American firms, while the motors 
were so rigidly specified that instead of a sixteen-page 
specification, a six-line specification of the name plate 
would have secured the same apparatus. Under condi- 
tions such as these, can it be wondered that our foreign 
rivals make such substantial progress? It may be urged 
that we cannot deliver quick enough. That may be true 
in many cases, but it does not apply in all cases, certainly 
not in the instances already cited ; while quality cannot 
be urged as the determining factor, for certainly British 
engines, dynamos, and motors can hold their own any- 
where. I say this after some experience with the running 
of foreign-made machinery. 

We, of course, do not feel the effects of such com- 

tition meanwhile, we are too busy, but what of the 
uture? We shall not always be busy, and what then? 
After our own manufacturers have proclaimed to the 
world that in order to get certain classes of machinery 
we must go to certain countries, are we to expect foreign 
and colonial customers to come to us? I think not; they 
will follow the lead we have given them. I often hear 
heads uf firms heaping ridicule on the local authorities 
who insert impossible labour clauses in their contracts, 
and then give the orders to foreign firms where these 
clauses cannot be applied. Yet are some of our manufac- 
turers any better than these tub-thumping orators who 
represent the ratepayers in provincial towns? Do they 
act with any more wisdom than these butchers, bakers, 

rocers, &c., whom they generally consider beneath them 
in the scale of general intelligence ? 

Those who have given their orders to foreign firms on 
other than fair business lines, will one day find that they 
have contributed much to the diversion m | our trade into 
other channels, while the business acumen of our rivals 
has enabled them to ae by the advertisement we have 
gratuitously given them. Then we shall find the true 
meaning of the relentless law of the survival of the fittest, 
when it operates to an extent never before realised. 

: I an, Sir, yours truly, 

Glasgow, October 2, 1899. A. 8. 








COOPER’S HILL. 
To THE EprTor oF ENGINEERING. 

Srr,—I have read with interest the letter of Colonel 
Pennycuick in last week’s issue. At the outset, permit 
me to state that I am not the writer of the article which 
has apparently given Colonel Peanycuick much offence; 
neither have I the remotest connection with Cooper’s 
Hill, and consequently I disclaim all knowledge of its 
internal history. Neither do I personally know, nor have 
I corresponded with, nor have I ever seen, so far as I can 
remember, the gentleman who has recently m ap- 
pointed to the professorship of engineering at the college, 
and to whom Colonel 55 ieee refers, in his letter, in 
the following terms: ‘‘ When, at the end of the session 
just completed, after more than a year’s delay, the Secre- 
tary of State appointed as professor of enqeeerng and 
surveying a gentleman who, although of undoubted 


ability, did not the practical experience necessa: 


for the post, I declined to be a party to a measure whic 
I consider inimical to the interests of the college, and of 





the department for whose benefit it exists... .” My 
object in writing to you is to quote, from the Official 
Register of the Victoria tcp lle pega the following 
in reference to the gentleman referred to: 


“ Brightmore, Arthur William (Owens), B.Sc., (First 
Engineering), 1883; M.Sc., 1886; Bisho 
Berkeley Fellowship, Owens College, 1883 ; Civil 
Engineer, Resident Engineer on Construction of 
Vyrnwy Aqueduct, Liverpool Water Works, 1888 ; 
Resident Engineer on Construction of Elan Aque- 
duct, Birmingham Water Works, 1894; M. Inst. 
C.E., 1897; Joint Author of the ‘Principles of 
Water Works Engineering,’ 1892.” 


Allowing two years for the fellowship (during which 
Mr. Brightmore carried out, in conjunction with Professor 
Reynolds, an important investigation on the errors of the 
indicator), Professor Brightmore has been engaged con- 
tinuously in civil engineering works for the last fourteen 
years, and surely, therefore, may be said to have had 
sufficient ‘‘ practical experience” to qualify him for his 
present post ? 

In conclusion, is it not a fact that the Secretary of 
State for India was assisted in coming to a decision by a 
tolerably large and influential committee, the members of 
which, it may be presumed, went to the trouble of read- 
ing the credentials of the gentlemen who presented them- 
selves for the pest. 


London, October 2, 1899. 


Iam, &c., 
Farr CHANCE. 





S1r,—The letter of Colonel Pennycuicx, in your issue 
of September 29, may lead those not connected with 
Cooper’s Hill College, and who are not conversant with 
the real facts, to believe that a capable engineer and 
president had been forced by improper treatment on the 
part of the India Office authorities to resign his i space 
ment ; and, therefore, to infer that a college in which such 
treatment is meted out to its officers runs great risks of 
being unsuccessful. 

It is for the pe of removing such an erroneous im- 

ression that I ask you, in the interests of the college, to 
good enough to publish this letter. 

The fundamental fact is that Colonel Pennycuick, as 
you clearly stated in your article of September 1, under- 
took, as Professor of Engineering Construction, to teach 
applied mechanics. 

_ In his long letter of September 29 he evades this all- 
important point, and does not mention the subject of 
applied mechanics; but he magnifies the dozen or so 
lectures he gave on what he was pleased to call practical 
ee into taking ‘‘ an active share in the teaching.” 
t is well known that, until Colonel Pennycuick 
accepted the appointment, the energies of the Professor 
of Constructive Engineering were chiefly devoted to the 
teaching of applied mechanics; and I, with many others, 
believe that the excellent reputation which has been won 
by those who have passed through the college has been 
largely due to the thoroughness of that instruction. 

For those who are unacquainted with what constitutes 
the generally recognised course of education of the 
modern scientific engineer, it may be sufficient to state 
that the Institution of Civil Engineers has, within the 
last two years, insisted on a knowledge of applied me- 
chanics, to be proved by the passing of an examination, 
as a condition of admission to the rank of Associate 
Member of the Institution. 

Now Colonel Pennycuick will, I think, not insist that 
he wa; well adapted to teach this important subject ; 
or that, ange | his three years’ tenure of the office, he 
made serious efforts to prepare himself for the work. 

That, under these circumstances, the recommendations 
of Colonel Pennycuick were mistrusted by the authorities 
of the India Office is a happy augury that they, through 
their advisers, have recognised the high importance of 
the subject ; and that the new president, when eelected, 
will be found to regard it in the same light. 

These facts, in my opinion, sufficiently explain why 
Colonel Pennycuick’s position at the college was made 
an untenable one; and will, I hope and believe, also 
cause no weight to be attached to his condemnation of 


the newly appointed professor, who isa Doctor of Science 


and a distinguished member of the Institution of Civil 
Engineers. 
I am, Sir, yours truly, 
OnE wHOo Knows. 


To THE EprTor OF ENGINEERING. 

Sir,—I do not wish to enter into a controversy with 
your correspondent, John Pennycuick, with regard to 
“*the presidency of Cooper’s Hill er but I wish to 
take strong exception to one portion of his letter in your 
issue of the 29th ult., where he says that ‘‘ the Secretary 
of State appointed as professor of engineering and sur- 
Ho fp a gentlemen who, although of undoubted ability, 
did not possess the practical experience necessary for the 
eee 
Now I happen to know that, in addition to his “‘ un- 
doubted ability,” he does possess practical experience, 
having been engaged in such for at least 15 years. 

I venture to say that the ascertaining of actual facts is 
also required on your correspondent’s part. 

Yours faithfully, 
E. Percy Farrpairn. 
‘To THE Eprror or ENGINEERING. 

Sir,—With regard to your remarks on the Presidency 
of the Royal Indian Engineering College, with some 
of which Colonel Pennycuick appears to be dissatis- 
fied, I may point out that Colonel Pennycuick was 
expected to discharge the duties of the post in the 
college connected with the professorship of engineer- 
ing construction. Almost (if not quite) the whole 








P| sible, was un 





of. Professor Reilly’s work consisted in the teaching 
of applied mechanics. It is not neces to specify 
the character of this subject. Now, when Cvlonel 
Pennycuick speaks of ‘“‘two years’ experience” as 
showing ‘‘that the combination of those duties with 
those of the a though not in any way impos- 

E esirable in the interests of the college,” 
he is likely to be understood as implying that he 
had a ok pom! trial of Professor Reilly’s work (teach- 
ing applied mechanics). Such was not at all the case. 
After a very short time the work was handed over toa 
member of the staff, Colonel Pennycuick retaining one 
lecture a week on another subject. Surely this cannot 
be construed as a very serious trial of the combination 
of the presidency with a position on the teaching staff. 

My contention is that such a combination is ible, 
and instead of being ‘‘undesirable” (as Colonel Penny- 
— says), is very desirable ‘‘in the interests of the 
college.” 

Into Colonel Pennycuick’s complaints against the 
Secretary of State for India I cannot enter further than 
to say that, in my opinion, the Secretary of State was 
right in his attempt to obtain a president who, as a 
member of the teaching staff, would be intimately 

uainted with the educational work of the college; 
and, moreover, that the desire of the India Office to place 
surveying on a different basis, was perfectly sound. 

For the rest, Colonel Pennycuick must not construe 
these contentions as having special reference to him. 
They are not so intended. They are directed against the 
a of the director of the college which a restriction of 
selection to retired military officers, is calculated to pro- 
duce. That Colonel Pennycuick himself could have 
lectured well on branches of hydraulic engineering (had 
there been a vacancy in the subject), there is no doubt. 
Colonel ggg, > has nothing whatever of the martinet 
about him. is policy at the college was bold, and in 
several ways beneficial. 

The other topics treated of in Colonel Pennycuick’s 
letter are, as he admits, only matters of opinion ; and, as 
such, they may be left for individual judgment. 

Yours i, " 








GLIDING BOATS. 
To THE Eprror oF ENGINEERING. 
Srr,—Although Sir William White, in his address 
before the British Association, did not actually mention 
gliding boats, he evidently referred to them when using 
the following words: ‘‘ Other pro rest upon the 
idea that resistance may be largely reduced by adopting 
novel forms departing widely from ordinary ship 
shapes,” and for further information reference was made 
to a series of experiments carried out by the late Mr. 
William Froude. These experiments were known as the 
Raymus experiments, and merely proved that when the 
flat bottom of a vessel was formed into two inclined 
lanes, its resistance to motion was greater than if it had 
m of the —— form. Had Mr. Froude provided 
his model with two or more long narrow blades placed 
transversely to the line of motion, and at a slight upward 
angle, he would have obtained very different results. 
Tnstead of the boat ploughing out a groove of its own 
width and > great commotion, there would have 
been nothing touching the water except the underside of 
the blades, and the higher the speed, the more perfect 
~ action - _ — —— —_ been. . 
roperly design iding boat acts upon the same 
principle as a bird gitling through the air with out- 
stretched wings; that is to say, that the greater the 
weight of fluid acted upon in a given time the greater 
the efficiency, and water when acted — in this way at 
very high speeds, approaches very closely the stability of 
a railroad. 2 
The mpg experiments were tantamount to trying 
to make a bird yer without its wings. I have had some- 
thing to do with gliding boata, and can endorse Sir Wil- 
liam White’s opinion that for ordinary sea work they are 
utterly useless; but when exceedingly high speeds are 
required with light weight on smooth water, the gliding 
boat is far superior to anything known in the ship-shape 


orm. 

Those who saw Count Lambert’s boat gliding on the 
Thames at a speed of 20 miles per hour (see ENGINEERING, 
October 1, 1897), could not help but notice the very slight 
disturbance of the water caused by its passage. This boat 
was afterwards tested with the supporting blades re- 
moved, the speed was not accurately measured, but it 
certainly did not exceed 10 miles per hour, a large pro- 
portion of the engine power being expended in wave 
making. 

I aoe contend that the sliding boat will ever be a 
commercial su but the fact remains that Count 
Lambert succeeded in accomplishing that which the late 
Mr. William Froude, the prince of experimentalists, said 


was im ible. 
nies Yours faithfully, 
Horatio PHILLIPS. 


Roedean, Brighton, October 3, 1899, 





WESTINGHOUSE GAS ENGINE. 

To THE EprTor or ENGINEERING. 2 

S1r,—I do believe your dent ‘‘Onlooker” was 
annoyed when he wrote that I ‘‘should not imitate the 
showman’s ostrich,” or he would have seen that such an 
expression betrays ‘‘an utter lack of courtesy, and can- 
dour.” Anyhow, it was very rude of him, was it not? I 
wonder what annoyed him? Gas engines sometimes are 
a source of annoyance, and, do you know, they sometimes 
will not conform to the sisaple rele of That is 
rather unkind of them, isit not? They cannot even dis- 
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criminate between .01 and 1 per cent. It’s shocking! 
There is something about gas engines that engineers 
call thermal efficiency, and do you know, try all you can, 
it will not follow the rule of three. I did orgronn § any- 
thing else for some years but test gas engines, and they 
would not conform nohow. Somehow or other I scarcely 
ever expected them to. A gentleman who writes books 
on gas engines, Mr. Dugald Clark, tested some of the 
same engines, and would you believe it, he could not get 
them to conform either. e says: ‘‘The increase in the 
efficiency of the larger engines, as compared with the 
smaller using the same proportion of compression space, 
is due to the diminished proportional loss of heat from the 

‘ases of the explosion to the enclosing walls.” Yea, 
verily, it is ‘‘Onlooker” must seek a friend and get an 
explanation, likewise consolation. The time for answer- 
ing ridiculous questions has _ The engines answer 
for themselves. Opinions have nothing to do with it. 

About thermal efficiency. This may be any (or all) of 
three different - according to the purposes for which 
they are required : ; : : 

1. It may be the theoretical efficiency of a particular 
cycle obtained by calculation and chiefly of use to the de- 


signer. 
as It may be the indicated efficiency obtained from the 
indicator diagram, and chiefly of use to the manufacturer. 
3. It may be the actual efficiency determined by the 
brake, and of use to the designer, manufacturer, and user 
alike. 
This last I term the thermal efficiency, and is the figure 
I gave in your issue of August 25. 

When ‘‘Onlooker” has had some experience of gas 
engines he will be able to appreciate thermal efficiency at 
its true value. In the meantime may ‘‘I unhesitatingly 
affirm that I am justified in drawing the inference and 
still believe in its correctness” that until now he has not 
had such, and that no one is likely to make the mistake of 
classing him as one of the ‘‘ scientific men.” 

Yours truly, 
JAMES DUNLOP. 
206, Gorton-lane, Gorton, Manchester, 
October.1, 1899. 








PASSENGER TRAFFIC. 
To THE EpIToR OF ENGINEERING. é 

Sir,—As to the increase of second-class passengers, is 
not each return ticket counted as two age a Now 
I believe many persohs take return tickets, as there is so 
little difference between a second-class return ticket and 
the third-class return. For example, the fare between 
Bristol and Plymouth is second-class return 23s. 4d., and 
the third-class return 21s. 4d. ; 

There is no advantage in a third-class passenger taking 
a return tickets. 

I should like to know what proportion of third-class 
passengers travelled by excursion trains or used market 
tickets. 

Is not a large proportion of the Great Eastern Railway 
third-class passengers made up of those who use work- 
man’s tickets into London every working day ? 

Iam, yours a 





Dersy.—The Electric Lighting Committee of the Derby 
Town Council has fixed the charge for current as follows : 
3d. per unit for the first 12 hours per week, 2d. per unit 
for the next 18 hours per week, and 1d. per unit for all 
quantities after. 





HARTMANN AND Braun Patent Hot-WirRE AMMETERS 
AND VOLTMETERS.—In these instruments the heating 
effect of the electric current in a wire of suitable resist- 
ance is made to indicate current or potential in the 
measuring apparatus. The quantity of heat developed 
by unit current in unit time is the same for every kind 
of current, continuous or alternating (of any periodicity). 
These instruments are unaffected by magnetic fields, and 
not having a solenoid are, of course, free from self-induc- 
tion. The measuring, or hot, wire is of platinum silver, 
160 millimetres long, stretched between two terminals. 
In the centre of this wire, another wire of phosphor- 
bronze is attached at right angles, and held taut by a 
third terminal. Near the centre of this phosphor-bronze 
wire, a cocoon fibre is fixed by one end at right angles, 
the other end passing round a specially-grooved metal 
roller fixed on a pivoted steel spindle mounted in jewels, 
and finally terminating in a small eyelet attachment toa 
flat steel spring. The whole arrangement of the fibre 
and wires is thus subjected to tension, and any slacken- 
ing or ‘‘sag” of the measuring wire is immediately taken 
up by the steel spring, and is transmitted by the phosphor- 
bronze wire and fibre to the ved roller which carries 
the pointer. By this method the smallest extension of 
the wire is greatly magnified and conveyed to the 
ee, thus rendering the deflections easily perceptible, 

0 deflect the pointer of the voltmeter over the full scale, 
a current of 0.2 ampere is required. For ranges up to 
400 volts, a series resistance of constantin is placed in the 
backs of the instruments. For higher ranges than 400 
volts, the resistance is placed in a separate case. In the 
ammeters the hot wire 1s divided into equal parallel parts 
of two or four, by thin silver-foil strips. By this means 
4 or 5 amperes may be sent through the wire with a drop 
of potential not exceeding .25 volt. The ammeters and 
voltmeters are exactly similar, except that a thicker hot 
wire is used in the ammeter than the voltmeter, and a 
shunt substituted in the former for the resistance in the 

tter. A magnetic damping arrangement is provided, 
thus rendering the instrument d beat. It is bein 
manufactured by Messrs, Johnson and Phillips, o 
Charlton, Kent, 








MISCELLANEA. 


Tar Swedish Government are at present adding to 
their Navy two-20-knot cruisers, the Clas Uggla and 
the Psilander.. These are being built at the Bergsund 
Works, Stockholm, the machinery being constructed at 
Motala. Also the battleship Dristigheten is being con- 
structed at Lindhlomen, Gothenburg, The Swedish 
Board of Admiralty have selected the Yarrow type of 
water-tube boiler for these vessels. 

Large quantities of foreign cement are now being im- 
ported into the United Kingdom, tearing the name of 
‘* Portland,” often without any indication that it is made 
abroad. Some of the English makers have asked that 
the authorities should forbid the importation of this 
foreign cement, until the bags bear a title or mark that 
will enable the consumer to know that the cement is 
made abroad. 


There is every prospect of Sweden establishing a direct 
steam ferry connection with Germany, and endeavours 
are being made at Malmé to secure the line from Malmé 
to Warnemunde. A direct line between the two places 
will be materially shorter than even the shortest con- 
nection with Germany vid Denmark, and it is being 
urged that it might even be ible to secure some of 
the German-Danish traffic vid Malmo. 


Preparations are being made for beginning the con- 
struction of a light railway through the Isle of Sheppey. 
The starting point will be at eer on the 
London, Chatham, and Dover Railway, and the terminal 
station at Leysdown, with intermediate stations at 
Fowler’s-corner (near the Halfway Houses), Minster, and 
Eastchurch. The new line will, it is expected, be com- 
pleted in 12 months. 


In consequence of the recent unreasonable strikes of 
their workmen, Messrs. Schneider and Co. have, it is 
stated, seriously considered the question of closing some 
departments of their works at Creusot, and opening a 
new establishment near the sea. The inland situation of 
the firm’s works has long handicapped them in competin 
with rival firms in England and Germany, The site o 
the now blast-furnaces and steel works will probably be 
at Cette, a commercial port on the Gulf of Lyons. 


At a meeting of the Society of Engineers, held in the 
Royal United Service Institution, Whitehall, on Monday, 
October 2, Mr. J. Bridges, Sec., M.A., read a paper on 
= pb pan ro ae Surveying.” After referring to the histo 
of the su ject, and doing full justice to the splendid wor 
accomplished on this method of working by Mr. E. 
Deville, the Surveyor-General of Canada, the lecturer 
described his own type of photo-theodolite, which was 
illustrated in ENGINEERING, vol. lxiv., page 312. 


The French submarine boat Morse is undergoing trials 
at Cherbourg. She has been navigated in the harbour 
with success, sometimes on the surface, or showing only 
her dome, and sometimes plunging for short periods. The 
boat belongs Laren d to the harbour defence class. Two 
sister boats are in hand at Cherbourg, the Frangais and 
the Algérien, which are being built out of the public 
subscription raised by the Matin. At the same port the 
Narval is well advanced—a submersible boat propelled b 
steam on the surface and by electricity when submerged. 
She is the pattern boat of a class. ie Goubet, No. 2, 
a submarine boat built by private enterprise, has been 
sent to Toulon by rail, and is to be tried officially. 


A practical test of the efficiency of an armoured door 
in preventing the — of fire was effected by an acci- 
dental fire which broke out at the works of Messrs. 
J. and G. Clayton, cotton manufacturers, Whitefield, 
near Manchester. The fire started in a shed adjoining 
the mill, and containing at the time quantities of wool, 
cotton, and jute. The shed was completely destroyed, 
together with its contents; but the armoured doors 
succeeded in preventing the fire reaching the mill. The 
doors were supplied by Messrs. Dowson, Taylor, and Co., 
of 14, Victoria-street, S.W., and consisted of timber 
plated with metal. An examination of the doors after 
the fire showed that the plating had bulged on the fire 
side, and that the wood below was charred to the depth 
of 4 in. ; but the doors were not buckled or twisted. 


Writing to the Times from Cairo, Mr. W. Wilcocks states 
that the present og wager vi f state of the Nile, in Egypt, 
Egypt, is due to the ‘‘Sudd,” which has blocked that 
branch of the river which flows from the ee equatorial 
lakes. The volume of water leaving these lakes is thought 
to be never less than 18,000 cubic feet per second, yet twice 
within recent years has the discharge at Assouan fallen 
below 7000 cubic feet per second. e@ immense body of 
water leaving the lakes breaks up at Lado into numerous 
branches, which being obstructed by the Sudd lose 
themselves in immense swam By closing some of 
these branches, and thus increasing the flow in the others, 
Mr. Wilcocks holds that the Nile would be quite capable 
of clearing itself from the sudd without further assistance 
save in the matter of protecting the banks of the channels 
left by planting willows. 

Practical paint tests have been for some time in progress 
under the direction of the Bureau of sag of the De- 
partment of Public Works of the City of Philadelphia. 
In his last annual report, Mr. G. 8. Webster. M.A. Soc. 
C.E., chief engineer to the Bureau, says that fifty-four 
12 in. by 24 in. sample steel plates have been covered 
with different paints for iron or steel work, some of 
which were manufactured expressly to protect the metal 
from locomotive fumes. These plates were suspended on 
timber frames from a bridge crossing a railroad, at points 
16 ft. above the rail level.. Periodical observations have 
been made, and a complete record obtained of the 
behaviour of the different samples. For several years the 
bureau has painted metal with red lead mixed with pure 








linseed oil, to which lamp black was sometimes added. 
The. results of the experiments referred to have not 
been sufficiently conclusive to warrant any substantial 
change in this —— though the method of application 
is to. be modified and precautions specified to prevent 
rusting before the paint is applied. 


In his presidential address before the City of London 
College Science Society last Wednesday, Professor Henr: 
Adams, M. Inst. C.E , said that the young marine engl- 
neer of the present day has larger problems to face than 
his forefathers had ; but he has also larger opportunities 
of arming himself for the fray. The last generation had 
chiefly to rely upon common sense, and the results of its 
own personal experience, which made it observant of 
facts and distrustful of theory ; the present generation 
finds nearly everything reduced to rules and formule, and 
is apt to look upon a college course as containing all that 
it is necessary to know. In his opinion the practical side 
of engineering can only be learnt in manufacturers’ work- 
shops under bread-and-butter conditions, and the colleges 
should confine themselves to theory which can be im- 

rted in evening lectures and class work. The working 

ours may need some further modification to produce the 
best result; but where overtime is not required, there 
ought to be no difficulty in a healthy lad giving three or 
four evenings per week to study, and yet make full time 
at the shops under the present régime. 


Experiments made by the Roadmasters’ Association of 
America go to show that heavy rails contract and expand 
with variations of temperature, less than lighter ones. This 
conclusion is remarkable and-needs confirmation, since if 
the rails were really all at the same temperature, it is ex- 
ceedingly difficult to see any reason why the rate of ex- 
pansion should have varied with the weight. The experi- 
ments were made by constructing a timber platform (wood 
being used because little affected by extremes of heat and 
cold), and on this platform, when the temperature of the 
air registered 5 deg. above zero, were laid one 30-ft. 56-lb. 
rail, one 30-ft. 75-lb. rail, and one 30-ft. 85-lb. rail, the 
length of each rail at that temperature being registered. 
At the temperature of 20 he below zero the lengths 
were again carefully taken, when it was found that the 
56-lb. rail had contracted ,', in.; the 75-lb. rail had con- 
tracted 7, in., and the 85-lb. rail 3,in. Ata temperature 
of 70 deg. above zero these rails were again measured, 
and it was found that between the temperatures of 5 deg. 
above and 70 deg. above zero the 56 lb. rail had expanded 
1,in., the 75-Ib. rail j,in., and the 85-1b. rail ., in. 
From this the committee concluded that heavy rails are 
less affected by the extremes of heat and cold than light 
rails, and in this they are said to be borne out by the 
experience of practical trackmen. 


The first meeting of the winter session of the Leeds 
Association of Engineers was held on September 28, when 
the President (Mr. Joe A. Tempest) delivered an address, 
in the course of which he alluded to the latest engineerin 
industry introduced into by Messrs. Greenw 
and Batley, Limited, namely, the manufacture of the 
De Laval steam turbines, turbine dynamos, turbine 
pumps. turbine fans, &c., and said that special works 
were being erected, having an area of nearly an acre, en- 
tirely under cover. The motive power was obtained from 
a 100 horse-power steam turbine dynamo (to be afterwards 
supplemented by two more) steam being supplied by a 
10 ft. 6 ic. by 10 ft, 6 in. marine type boiler with induced 
draught (Ellis and Eave’s patent). A surface condenser, 
of very large capacity, is provided, so that all the steam 
turbine motors may be submitted to an exhaustive test 
under working conditions before being sent out of the 
works. The shops will be equipped with machine tools 
specially designed for the economic machining of the 
various parts, and the larger tools will have separate 
electric motors to each machine, whilst the lighter tools 
will be driven in pom from an electrically driven 
countershaft. The larger overhead cranes will also be 
electrically driven, and a light railway will run through- 
out the works to facilitate transmission of the material and 
finished machines. The De Laval steam turbine, he sai 
was of the impulse type, a number of nozzles, so construc 
that the steam is expanded to the terminal pressure in 
passing through them, and conducted toa large number 
of vanes fixed on the periphery of the turbine wheel. 
This wheel in a 100 horse-power turbine is about 20 in. in 
diameter, and runs about 13,000 revolutions per minute, 
which is afterwards reduced by gearing to 1300 revolutions 
oy minute. The normal steam consumption is about 

Ib. per electrical horse-power per hour. 





CaTALoGuEs.—Messrs. Alldays and Onions, Limited, of 
the Great Western Works, Birmingham, have sent us a 
copy of hype omesaggg ms e of fans ae 

ting and other p’ very large variety is listed, 
and very complate Tables are given of the —— and 
power expended when the fans are worked at different 
water gauges. Some useful notes on the physical constants 
of air are tabulated at the end of the volume.—A fine 
catalogue of astronomical instruments and accessories 
has been issued by Messrs. T. Cooke and Sons, of 8, 
Victoria-street, Westminster.—The Buckingham Works 
at York has long been famous for the production of tele- 
scopes of the highest class. A sqeaalap of the firm is 
the photo-visual objective, computed by Mr. H. Dennis 
Taylor, which is apochromatic, the same lens serving 
indifferently for visual or photographic observations. 
large portion of the catalogue is devoted to observatories 
and mounts for telescopes. One of these mounts is repre- 
sented by an engraving of its general arrangement, each 

t being lettered and indexed, thus enabling ready re- 
erence to be made to any particular — th transit 
and equatorial instruments are listed, whilst the acces- 
sories included in the catalogue comprise micromete 
chronographs, spectroscopes, heliostats, &c. 
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Tue illustrations we give on this and the opposite 
es of the windlass and capstan gear of the Oceanic 
will be studied with interest, for, like the great 
steamer herself, og not only embody the results of 
long experience in design and corre: Ardy but are 
the most powerful yet constructed, being proportioned 
to work cables of iron 3} in. in diameter. The com- 
lete gear, both forward and aft, was supplied by 
fessrs, Napier Brothers, Limited, of Glasgow, who 
have been closely identified with the evolution of this 
important plant for naval and merchant ships, and in 
view of the size attained it may not be without in- 
terest to glance briefly at the progressive steps of 
such gear. Although not the oldest makers, Messrs. 
Napier were one of the pioneers, who, with the 
advent of iron shipbuilding, began to develop the 
windlass from its earliest form into such a mechanical 
contrivance as would enable it to keep pace with the 
increasing size and efticiency of ship’s machinery. 

The first of the Napier patents was taken out in 
1861, and was for a eelf-acting brake suitable for rais- 
ing and lowering heavy: weights. This was followed 
by other patents in 1866 and 1867, embodying improve- 
ments specially associated with the application of 
the brake to the old sailing ship hand windlasses. 
Since that date, patents wawey Foe each other from 
time to time, as new improvements were invented. 
The first windlasses were supplied by the firm to such 
— ships as the P. and O. Company’s steamer Aus- 
tralia, the once famous Inman liner City of Chester, 
the Dominion liner Egypt, the Norddeutscher Lloyd 
steamships Rhein, Frankfurt, and Hanover, the Cunard 
liners Abyssinia and Algeria, the Castle liner Caris- 
brook Castle, &c. The size of cables for these ships 
ranged from 2 in, to 2} in. This continued to te the 
largest size of windlasses and cables for some years, 
until the end of the seventies, when the period of 
Atlantic record competition began with the Arizona, 
Servia, and Alaska, causing a rapid advance in the 
dimensions of steamships. mmnenced in the Atlantic 
service, it soon followed, so far as size at least was 
concerned, in the African and Pacific trades. The 
windlass for the Alaska was made by Napiers in 1881, 
and was for 2;%-in. cable. The Castle liner Rosslyn 
Castle, built in 1882, had a windlass for 23-in. cables, 
and was followed shortly after by the Hawarden 
Castle and Norham Castle. 

Again, in 1885 the Norddeutscher Lloyd followed 
the lead of this country with the Aller, Trave, and 
Saale. These also sx Napier’s windlass for 28-in. 
cables, and were followed by the Lahn in 1887. A 
number of windlasses for cables 23 in. to 24 in. were 
made, and these continued to be the largest sizes sup- 





plied until the year 1892, when the Cunard a 
splendid vessels Campania and Lucania advanced the 
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requirements of the anchor gear at a bound to 3-in. 
cables. The Napier’s windlass gear for these vessels 
was described in ENGINEERING in the issue of April 21, 
1893. A number of windlasses and capstans for cables 
from 2} in. to 3 in. have been made since by this firm 
for such ships as the Norddeutscher Lloyd Kaiser 
Wilhelm der Grosse, the Castle mail steamers 
Braemar Castle, Kinfauns Castle, and Bavarian and 
Tunisian for the Allan Line, and a number of others. 
In 1898 the size was again advanced to 3}-in. cables 
in the Oceanic, but the end of such progressive move- 
ment has not yet been reached. At present the com- 
pany have under construction a similar gear for 33-in. 
cables for the White Star steamer building by Messrs. 
Harland and Wolff, and also one for 3,°;-in. cables for 
the Deutschland, for the Hamburg-American Com- 
pany, building at the Vulcan Company’s works at 
Stettin. 

The gear in the Oceanic, as we have already hinted, 
represents the most experienced practice in the mer- 
chant service, and here it may be said that the 
gear, supplied by Messrs. Napier Brothers for the 
many warships fitted by them for the British Ad- 
miralty and foreign navies, differs only slightly from 
that illustrated. The engines and gearing in warships 
must be placed under the protective deck to be safe 
from damage by shot or shell. The shafts are coupled 
and led to the upper deck for taking the cable wheels 
and capstan drums, and are controlled by rods led to 
convenient pedestals, so that the officers in charge can 
manipulate the various motions of these gears from 
the navigating deck. But to return to the Oceanic’s 
gear. The general arrangement aft is shown by Figs. 1 
and 2, and forward by a 3 to 5, while the details 
of the capstan engine and gear will readily be appre- 
ciated by reference to the cross-sections, Figs. 6 and 7 
applying to the after and Fig. 8 to the forward system. 
The windlass gear, again, is illustrated in detail by 
Figs. 9 to 11. 

The engines and gears, as shown in Figs. 3 to 5, are 
placed on the upper deck forward, one pair of engines 
being used for working the port windlass and capstan, 
and another to work the starboard, but the engines can 
also be coupled to work conjointly, if necessary. All 
dimensions of importance are given on the illustra- 
tions. The gearing is of cast steel with the teeth 
machine cut, the bevel gears being cut by a slotter 
working to the centre, which the firm considers the 
only method by which a bevel gear can bs machined 
to an absolute mathematical accuracy. The worm- 
wheels have centres of cast steel and gun-metal rims, 
the teeth being cut by a wormwheel-cutting machine, 
to make a perfect fit in the worm. These gears work 
almost noiselessly, and without any trace of heating 
when they are lifting the anchors, the largest of 
which in the Oceanic are stockless and weigh 
7 tons each, while with 120 fathoms of cable the 
weight is 40 tons. Heavy thrust bearings with 
white metal faces are fitted for each worm, and a 
water service is provided for each thrust bearing and 
worm, but in practice these are practically never 
used, all the bearings running perfectly cool under 
the heaviest load. 

The engines (Figs. 6 to 8) have two cylinders 18 in. 
in diameter by 14 in. stroke, and are of the usual in- 
verted type for this class of gear. The slide and 
reversing valves are of the piston type, and all are 
made self-draining ; that is to say, all the ports and 

assages for steam are horizontal or with a downward 
inclination, the exhaust branch being thus placed at 
the lowest part so that all water travels to the ex- 
haust by gravitation. This plan is now universally 
adopted by makers to the Admiralty of this class of 
gear. The lubricating arrangement has been very 
carefully considered, each engine being lubricated 
from an oil-box, with tubes led to each bearing and 
gland as necessary. The deck bearings and step bear- 
ings of the vertical capstan spindles, Figs. 7 and 8, 
are lubricated through a ho'e bored along the centre 
of the spindle. 

Vertical spindles are carried from the gearing to the 
forecastle deck, to the two cable wheels, port and star- 
board, and to the two warping capstans. The cable 
wheels run Joose on the spindles, which are 14 in. in 
diameter, and can be coupled to them by means of the 
maker’s type of connecting gear. This consists 
of a heavy cast-steel boss keyed on to the shaft, 
and carrying two horizontal sliding bolts, which can 
be slid into suitable recesses in the cable wheels. Each 
bolt has a cross-section of 3} in. by 5 in, equal to 
18.75 square inches. A ‘‘ Napier’s ” self-holding brake 
is fitted to each cable wheel for the purpose of veering 
and stopping the outrunning cable when dropping 
anchor, and also for allowing the ship to ride at 
anchor. I will be readily understood that it requires 
very powerful appliances to control anchors and cables 
of such a size when running out in deep water, yet 
the ‘‘ Napier” brake gives such perfect control that 
a man at the small wheel can pay out the cables link 
by link, or stop, or veer with ease. 

Twocapstans are placed forward of the windlasses 
for heavy warping purposes, and the usual Admi- 
ralty type of bow stoppers are fitted at the hawse 








pipes. There is also a quick-speed warping capstan 
placed on the upper deck for light warp. 

On the poop deck two capstans are fitted (Fig. 2). 
They are of the same size as those forward, and each is 
driven by a pair of engines of the same pattern as 
the windlass engines, a quick-speed warping capstan 
being also fitted on the upper deck, port, and star- 
board. Handwheels and pedestals are fitted on the 
forecastle and poop, one for each engine, so that the 
officer in charge has complete control to heave and 
veer, or-walk back each windlass and capstan as re- 
quired. 








INDUSTRIAL NOTES. 

Tue dispute in the shipping trade drags its slow 
length along, but there are indications of a possible 
solution. The shipowners met on Monday last in 
London to consult about some fixed rate of wages, so 
that there shall be an approximate uniformity in the 
rates, no such arrangement having before been 
attempted in any formal way. Some such action has 
been rendered necessary by the seamen and firemen’s 
strike, inasmuch as some shipowners were forced to 
concede the demands of the men in order to tide over 
present difficulties as to times of departure. Those 
concessions rendered the opposition of the great body 
of the shipowners more difticult. If the conference 
could only see its way to institute a Board of Con- 
ciliation, starting from the principle of fixed rates, 
then it would not be difficult to arrange rates on some 
permanent basis. The strike so far has not been of an 
exciting character, no such scenes as those a few 
years ago having been enacted. The men’s officials 
assert that a large proportion of the principal ship- 
owners have conceded the men’s demands, ranging 
from 5s. to as much as 153. per month in some cases. 
In some instances the advance has been conceded in 
the shape of a bonus, but in whatever shape the result 
is the same, except that in the latter case the battle 
may have to be fought over again when the voyage is 
over. On the Tyne it is stated that the men on some 
200 ‘‘colliers” have secured advances in wages of 
ls. 2d. per week, with a six months’ agreement. At 
Liverpool two men, officials of the Seamen’s Union, 
were fined heavily for illegal picketing. At the same 
port was heard the case against the Cunard Steamship 
Company of shipping two labourers as seamen. The 
case was dismissed on the curious ground that not 
being seamen they were outside the Act. It is 
reported that some 200 men, non-unionists, were sent 
from Hull to Liverpool to take the places of those 
who refused to sign on. Hull, in the struggle of a 
year or two ago, was the centre of a fierce contest, 
it being then one of the strongholds of the union. It 
is to be hoped that, in the interests of all parties, 
some peaceful solution of the dispute will take place 
at an early date to prevent further disorganisation of 
trade. 

The report of the Ironmoulders for October states 
that the state of trade continues to be good, the 
number of members in employment being quite equal 
to that in any previous month of the year. It further 
states that at no period were the prospects brighter 
than at the date of the report. Attention is then 
drawn to the fact that no fewer than 233 were on idle 
benefit, and the men are told that there ‘‘are men 
deliberately losing time that should not.” The 
members are then told that ‘‘employers are in want 
of men and cannot get them.” One employer in Glas- 
gow even went so far as to suggest that the union 
should compel the men to work, ‘‘ and,” the secretary 
~~ in the report, ‘‘he is about right.” Then heaske, 
‘* Where is the power?” Yes, that is the difficulty. 
But if the men sponge upon the union funds, it is 
equivalent tofraud. In further support of this com- 
plaint of want of men, one employer at Coatbridge 
asked the union officers to send six men; they tried 
to do so, but the men hesitated on the ground that the 
works were not quite within the burgh! The same 
cry—want of men—came to the office from Dumbarton 
and Edinburgh. These tales of idle men refraining 
from work when it is to be had at high wages is most 
sad, for those idle men who linger on the funds are 
just the men to stir up strife in the workshop if at 
work, or in the lodge if they are not. The quiet plod- 
ding worker dreads a dispute, and is the heaviest loser 
when it takes place, for he is the last to yield. But 
he is often overpowered and out-voted by the ma- 
lingerer whose faculty for work is, at best, but 
spasmodic. The income of the union continues above 
the expenditure, so that the balance in hand is rapidly 
increasing. At the date of the report the total balance 
was 57,291/. 18s. 8d., and the prospects point to a still 
larger amount. Closing the report, the secretary 
pleads with the men to keep better time. He lets 
them down easily by referring to the holidays and hot 
weather as an excuse, but he urges them, for their own 
sakes and those of their families, and in the interest of 
the union, and also as due to the employers, to keep 
better time in the foundries, especially as the con- 
ditions are more favourable for work than they were 
in the hot days of July and of August. 








The Jronworkers’ Journal for October reports that, 
under the sliding-scale arrangement of the Board of 
Conciliation and Arbitration for the Manufactured 
Iron and Steel Trade of the North of England, there 
is to be an advance of 3d. per ton on puddling, and 
24 per cent. on forge and mill wages from October 2. 
The total weight invoiced was 23,630 tons and over, 
the average net price being 6/. 7s. 0.04d. per ton. 
The advance in the Midlands dates from October 9, as 
shown in another paragragh. The General Council of 
the Ironworkers’ Association, at their recent meeting 
in Sheffield, resolved to endeavour to secure the eight- 
hours shift by mutual arrangement with the employers 
in the iron trade. It was also decided to again obtain 
the votes of the members on the legal eight-hours 
day, at the instance of the Workington branch of the 
Association. The question of Parliamentary repre- 
sentation was discussed, but it was deemed advisable 
to defer the question to the next conference. On the 
question as to the working of the Compensation Act, 
the secretary stated that he had not heard of a single 
case in which compensation for injuries received had 
been refused. No complaint whatever had been sent 
to the general office. It was reported to the council 
that advances in wages had been conceded of 5 per 
cent. at Ickles, Rotherham, Derwent, Moss Bay, and 
Workington at firms not governed by the sliding- 
scale arrangements. There were disputes at one or 
two places, but these were left to be dealt with by the 
officers of the union. The votes on the question of 
trades federation were: For joining, 1436 ; and for not 
joining, 1640; therefore this association does not 
belong to the Federation of Trades. The votes for a 
legal eight-hours day were: In favour, 1291 ; against, 
1868 ; this, therefore, was lost. On the three-shift 
system the voting was: In favour, 1018; against, 
485, but the action to be taken was to secure the 
system by mutual arrangement wherever possible. 
The men are not likely to endanger their Conciliation 
Board by any untoward action on their part. Under 
it they make peaceful progress in wages and better 
conditions of work. 

The report of the National Union of Boot and Shoe 
Operatives states that though the trade in some few 
centres has indicated some slackening off, there are no 
serious complaints of any dearth of employment. 
After a run of full employment for eight months, 
some slowing down was to be expected, but up to the 
present that has not been the case toanyextent. The 
report goes on to say that disputes are not so frequent 
as they usually are at this time of the year, which 
shows that the employers and the operatives favour a 
peaceful solution of any difficulties that may arise. 
There was one serious exception at Northampton, 
where the finishers came out on strike without the 
sanction of the council, on the ground that a foreman 
had constantly and unnecessarily found fault with the 
work. The men called a meeting, and requested the 
branch officials to attend. The president ot the union 
met the men and interviewed the head of the firm, but 
no satisfactory arrangement was arrived at, although 
the employer admitted that some of the grievances of 
the men should be attended to. But the men wanted 
the foreman to be discharged, and the firm would not 
submit to that, nor would it reinstate two men out on 
strike. The president of the Employers’ Federation 
thereupon sailed upon the general secretary of the 
union to take action. The latter ordered the men to 
return to work and submit to arbitration, or to resign 
membership or be expelled. The men resigned, and 
continued the strike. But better counsels prevailed, 
and the matter was referred to arbitration. The 
award was, on the whole, favourable to the men, and 
it expresses the opinion that all trouble would have 
been averted if the men had placed the matter in the 
hands of the officials of the union, and left it to be 
dealt with by negotiation. This is borne out by the 
secretary’s report of an interview with the employer, 
who admitted some of the complaints to be just. ‘The 
result is a distinct gain to the cause of conciliation, for 
right has been done. Three other disputes are men- 
tioned, though neither of them is serious, like that at 
Northampton. The report calls attention to the diffi- 
culties of the office when members refuse to obey 
instructions. 





The position of the engineering trades throughout 
Lancashire has improved as regards new work coming 
forward. In some sections there had been complaints 
of slackening off for a time ; now, in those branches, 
work is coming forward more freely. Activity is well 
maintained in all branches. Boilermakers have been 
receiving a considerable accession of orders, and it is 
reported that there are several important develop- 
ments afoot which will involve a large weight of new 
work being given out shortly. The improvement in 
the locomotive-building department recently reported 
is progressing steadily. In addition to a number of 
new orders settled upon a week or two ago, more 
Lancashire firms are now tendering for about sixty 
engines for home and colonial railways. Stationary- 
engine builders are well supplied with work, there 
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being now no complaints of slackness ; indeed, they 
are said to be in a better position than they were a 
month or two ago. Machine-tool makers are full of 
work for some time forward, and new work is coming 
forward generally in ample quantities to replace the 
old orders running out. Electrical and hydraulic 
engineers continue to be exceedingly pressed with 
work, and even among the textile-machine making 
industry, where some slackening off had been felt, 
there has been a revival, and there is a prospect of an 
increasing weight of new orders coming forward. 
All round, in all branches, the position is good, and 
the outlook generally is most favourable. In the iron 
trade business has been reported slow. For pig iron 
inquiries have been few, consumers being content to 
cover pressing requirements for forward delivery. 
Local makers are firm in their quotations, and are not 
inclined to sell forward, except at enhanced rates. 
A very strong tone has been maintained in the finished 
iron branches, the market being influenced by the 
further advanced price in the Staffordshire centres. 
One curious feature is that at present prices steel bars 
compete with iron bars, which will possibly have a 
disturbing effect in one direction or another. The 
steel trade is exceedingly active, and prices are firm, 
prices tending upwards. Locally, all descriptions of 
material command full rates. 


The position of the iron and steel trades in the 
Wolverhampton district continues tobe good. In the 
finished branches of the iron trade the tone was re- 
garded as healthy at the close of September, numerous 
inquiries being received for future supplies. In view, 
however, of the expected rise in the ironworkers’ 
wages, and the increased cost of fuel, makers evinced 
no anxiety to accept large contracts at the then 
going rates. Their reluctance was justified by the 
accountant’s certificate to hand subsequently. The 
home demand has been active, especially for bars, 
hoops, sheets, and constructive iron generally, the 
whole representing a large amount of material. 
Commcn bar-:ron manufacturers are represented as 
being in an exceptionally favourable position, and 
best bars and hoops have been in request in heavy 
lots. Export agents have orders on hand for bars, 
angles, hoops, rods, &c., chiefly on behalf of the 
Australian markets, but also for elsewhere. Galvanised 
corrugated roofing sheets have also been in good re- 
quest for export. Black sheet makers are now fairly 
active, and are able to demand higher values for 
galvanisers’ doubles and working-up sheets. Steel is 
still in active demand, order books are well filled, and 
prices have an upward tendency. There are heavy 
demands for material for shipbuilding and for con- 
struction purposes, for the Admiralty and otherwise. 
Pig iron is in great request. 


In the Birmingham district the tone of the iron 
market was healthy and firm at the close of the month. 
The expected advance in ironworkers’ wages was 
warranted by the figures given by the accountant to 
the Midland Wages Board, which showed that the 
wages of puddlers will be advanced 3d. per ton, and 
of millmen and others in proportion from October 9. 
The price for puddling will then be 8s. 9d. per ton, 
other wages being in proportion. The accountant’s 
figures show that the output of bars in the two months 
was 15,504 tons; of angles, &c., 1567 tons; of plates, 
&c., 1033 tons; miscellaneous, 5590 tons; total, 
23,294 tons, less by 4000 tons than in the two previous 
months. But in prices the advantage was with the 
producers, for the average net price was equal to 
il. 38. 7d. per ton, as compared with 6/. 17s. 10d. per 
ton in the preceding two months. The falling off in 
production was due to the very hot weather and not 
to any decrease in the demand. The increase in 
ironworkers’ wages has caused a further advance of 
10s. per ton in unmarked bars, making common bars 
%. perton. This is a higher figure than had been 
reached for over ten years. There is still a strong 
demand for this class of iron by engineers and makers 
of railway rolling stock, and for other purposes. 
The marked bar houses are expected to advance their 
rates from 9/. 10s., the standard at the close of Sep- 
tember to 10/. during the present week. Arrange- 
ments are being made for the absorption of the 
Welsh black sheet makers in the Midland Wages 
Board, but several makers are ineligible to be so 
incorporated on local grounds. Pig iron is in great 
Tequest, some heavy orders having been placed re- 
cently. The engineering trades are busy, but some 
29 men were on donation benefit in the seven branches 
at the date of the last report, and also four iron- 
founders. But there may have been local reasons for 
those being idle, apart from the state of trade. 


As anticipated in last week’s ‘‘ Notes” the settle- 
~ of the engineers’ dispute in Mid-Lancashire had 
: e effect of helping the smiths’ strikers in that dis- 
tict. The men had beem out on strike for several 
Weeks, but at the close of last week it was agreed to 
Tesume work at an advance of 6d. per week, with a 





compromise has ended the dispute to the satisfaction 
of all parties concerned. 





The threatened great strike of stokers and engine- 
men employed at the Monmouthshire, Dowlais, and 
Merthyr Collieries, involving about 20,000 men, has 
been averted. They had given in their notices to cease 
work, which notices expired on Saturday last, but 
they were withdrawn on the coalowners agreeing to 
an advance in wages varying from 4d. to 6d. per day, 
according to grade and circumstances. Had the 
strike taken place a large number of other men would 
have been thrown idle as a necessary consequence. 





At a private meeting of the Scotch ironmasters, held 
in Glasgow last week, the claim of the blast-furnace- 
men for a 10 per cent. advance in wages was con- 
sidered. The decision arrived at was that as the 
prices ruling for pig iron were the same as on July 9, 
when an advance of 10 per cent. was conceded, a 
further rise at present was not warranted. But the 
meeting further wisely decided to express the willing- 
ness of the employers to meet the men and discuss a 
scheme for the regulation of wages. It is to be hoped 
that some such scheme will be formulated and ad- 
justed. 





The a ree for ending the strike at the great 
works at Le Creusot appear to have failed, and a pro- 
longed struggle is expected. It is said that the inter- 
view with M. Schneider rather exasperated than molli- 
fied the representatives of the men. But in France, 
when a big strike is threatened, there is always great 
pressure put on by the Government and by Deputies, 
so that it may yet be possible to formulate terms that 
may end the dispute. In the present case the points 
at issue are not wholly industrial, some are political 
or social, and these may involve political demonstra- 
tions of a kind which the Government would rather 
were not raised. Several of the Paris newspapers sup- 
port the men, and a subscription list has been opened 
on behalf of the strikers. In Britain we avoid politics 
in industrial disputes. 





On Friday in last week the first ‘‘ Joint Congress’ 
of Postal and Telegraph Officials was opened at Derby, 
there being present no fewer than 180 delegates from 
all parts of the United Kingdom. This uniform action 
is intended to embrace and cover all grades of the 
postal service. The most important resolution carried 


be put right if a fair inquiry were held at which 
them as public servants to whom much is entrusted. 

The wages of coal miners under the settlement 
arranged by the Conciliation Board have been the sub- 
ject of much discussion in the Lancashire districts. 
Under that settlement they receive an addition of 24 per 
cent. this week, but the men seek a further advance on 


advance. The scheme of settlement placed the maxi- 


that prices of coal warrant them in asking for the full 
declare trade is now as good as ever it can be expected 


Federation districts in favour of such a demand. 





Cardinal Vaughan has received a deputation of 
labour leaders on the subject of old-age pensions. His 


but he could not see his way clear to support that 
of Mr. Charles Booth. It was too vast. ‘ihe thing 
had to be done by easy stages. A reform of the Poor 


conducted old worn-out workman might apply for and 
relief if yu please. The very vastness of the schemes 


proposed, and their costliness, frightens people other- 
wise favourable. 








showing a net increase of 2219 miles. New lines were 
opened in 1898, to the extent of 3199 miles ; on the other 
hand, previously existing lines were abandoned during 


WATER AND SEWAGE EXAMINATION. 


Water and Sewage Examination Results.—Report of the 
Committee, consisting of Professor W. Ramsay (Chair- 
man), Dr. 8. Riprat (Secretary), Sir W. Crooxss, 
Professor F. Crowes, Professor P. F. FRANKLAND, and 
Professor R. Boycr, appointed by the British Associa- 
tion for the Advancement of Science to establish a Uni- 
Sorm System of Recording the Results of the Chemical and 
Bacterial Examination of Water and Sewage. 

THE Committee beg to report as follows: That it is 

desirable that results of analysis should be expressed in 

parts per 100,000, except in the case of dissolved gases, 
when these should be stated as cubic centimetres of gas at 

0 deg. Cent. and 760 millimetres in 1 litre of water. This 

method of recording results is in accordance with that 

pi eg by the Committee appointed in 1887 to confer 
with the Committee of the American Association for the 

Advancement of Science, with a view to forming a uni- 

form system of recording the results of water analysis.* 

2. The Committee suggest that in the case of all nitro- 
gen compounds the results be expressed as parts of 
nitrogen over 100,000, including the ammonia expelled on 
boiling with alkaline permanganate, which should be 
termed albuminoid nitrogen. The nitrogen will, there- 
fore, be returned as: : 

(1) Ammoniacal nitrogen from free and saline am- 
monia. 

(2) Nitrous nitrogen from nitrites. 

(3) Nitric nitrogen from nitrates. 

(4) Organic nitrogen (either 7 Kjeldahl or by combus- 
tion, but the process used should be stated).. 

(5) Albuminoid nitrogen. 

The total nitrogen of all kinds will be the sum of the 
first four determinations. 

The committee are of opinion that the percentage of 
nitrogen oxidised, that is, the ratio of. (2) and (3) to (1) 
and (4) gives sometimes a useful measure of the stage of 
purification of a particular sample. The purification 
effected by a process will be measured by the amount of 
oxidised nitrogen as compared with the total amount of 
nitrogen existing in the crude sewage. 

In raw sewage and in effluents containing suspended 
matter it is also desirable to determine how much of the 
organic nitrogen is present in the suspended matter. 

In sampling, the Committee suggest that the bottles 
should be filled nearly completely with the liquid, only a 
small air bubble being allowed to remain in the neck of 
the bottle. The time at which a sampleis drawn, as well 
as the time at which its analysis is begun, should 
noted. An effluent should be drawn to correspond as 
nearly as possible with original sewage, and both it and 
sewage should be taken in quantities proportional to the 
rate of flow when that varies (e.g., in the emptying of a 
filter bed). 

In order to avoid the multiplication of analyses the 


was one calling upon the Government to institute a 
. : os ia : attendant at a sewage works (or any other person who 
ae eo ~*~ prin 2008 ation of the draws the sam ial aight be provided with sets of 12 or 
ost Office. e public regard the administration as | 94 stoppered } Winchester bottles, one of which should be 
almost perfect, by reason of its facilities, cheapness | fiJJeq every hour or every two hours, and on the label of 
of transit, and general punctuality. But there may | cach bottle the rate of flow at the time should be written. 
still be some matters which require re-urrangement. | When the bottles reach the laboratory quantities would 
It is too great and too good a department to be allowed | be taken from each proportional to these rates of flow and 
to be torn asunder internally by grievances on the | mixed together, by which means a fair average sample for 
part of the workers, all of which could, doubtless, | the 24 hours would be obtained. 


The Committee at present are unable to suggest a 


: P method of reporting bacterial results, including in- 
the employés could speak without fear. It is due to cubator testa, which is likely to be acceptable to all 


workers. 





THE LIFTING POWER OF AIR 
PROPELLERS. 


Experiments on the Thrust and Lifting Power of 
Air Propellers.+ 


the ground that the high price of coal warrants such By Wiuuiam Grorcr Watker, M.I.M.E,, A.M.LC.E. 


Tuer author’s previous experiments on air propellers, 


mum at 45 per cent. above the standard rates of 1888. : : : Prat 

. published in the Proceedings of the Institution of Me- 
AA pecan the rate 78 ate Ct saniar’, 04) Chania nginears of 18, dealt principally with ai 
b d a Th a 4 *| propeller ventilating fans used for general ventilating 
above that standard. e men contend, however, | purposes. 


The present paper treats of the thrust or lifting power 


5 per cent., so as to reach the maximum, as they | of air propellers, and relates to experiments which have 

been carried out during the past few months in his la- 

to be. A strong feeling is said to exist in most of the | boratory at 47, Victoria-street, Westminster, and at the 
Experimental Works, Bath. 


Experiments were made with propellers of 2 ft., 3 ft., 


4ft., and 5ft. in diameter, and tried at progressive 
speeds up to a tip speed of 20,000 ft. per minute. 


The following laws were proved for tip speeds up to 


Eminence declared himself in favour of some scheme, | 15 p99 ¢¢. per minute : 


1. The thrust varies at the square of the speed. 
2. The thrust varies as the disc area of the propeller. 
3. The horse-power varies as the cube of the speed, and 


Law plan of relief was sadly needed, so that a well- | for small angles as the square of the pitch angle. 


A convenient way of comparing the performance of the 


get a pension of, say, 103. per week, or call it out-door | air propellers is in the term of thrust of lift in pounds 


r horse-power; this factor, ¢.¢., the thrust divided by the 
orse-power, was found to vary inversely as the tip speed 
In the case of the particular propeller tried, a thrust of 


about 15 lb. per horse-power was obtained at a tip speed 
of 15,000 ft. per minute, which would be equivalent to a 
thrust of 30 hb. 

American RarLroaps.—At the close of last year there | per minute. T 
were 186,810 miles of steam railroad in the United States, | angles varying from 5 deg. to 36 d 


r horse-power at tip speed of 7500 ft. 
i blades were also tried at different pitch 


eg. 
t was found that at a tip speed of about 15,000 ft. per 


minute the efficiency of the propellers commenced to 
break down, and that the thrust or lifting power fell off 





the year to the extent of 980 miles. In the course of 
last year, 225 miles of additional line were built in 
Arkansas, 180 miles in Texas, 159 miles in New Mexico, 


* British Association Report, 1889. 
+ Paper read before the British Association for the Ad- 


vaneement of Science, Section G; Dover Meeting. 








er advance of 6d. per week next month. This 


132 miles in Missouri, and 120 miles in Oklahoma. 
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rapidly in on to the power. This phenomenon 
appears to be somewhat similar to that noticed by Mr. 
Parsons on the Turbinia, where the small screw propellers 
broke away from the water at high speeds; this is 
known as “‘ cavitation.” 

The author is now carrying out an extended series of 
experiments on an air propeller 30 ft. in diameter. The 
experiments are ae ae out in a large shed situated 
on the Thames Embankment, Westminster. The pro- 
peller has been made as light as possible, and for reasons 
of strength and lightness a ‘‘ Mangin type ” of ller 
was adapted, of four blades, the blades being fixed one 
behind the other and connected together by diagonal 
struts and ties ; the blades are 3 ft. apart and 90 square 
feet of area each, or a total area of 360 square feet. A 
pair of blades are thus from a structural point of view 
similar to a ‘* warren or lattice” girder supported at one 
end, the respective blades ef one pair constituting the 
upper and lower flanges of the girder, therefore when 
the propeller is exerting a thrust the members of one 
blade will be in compression and the other in tension. 
The structure of the blades is made of solid-drawn steel 
tubes of best quality and of different diameters and gauges, 
the tubes are joined together by brazed sockets. The four- 
bladed propeller of 360 square feet of surface is remarkably 
light, only weighing complete about 140 lb., and is strong 
enough to maintain a thrust of 1000 lb. The shed is about 
200 ft. long by 70 ft. high and 70 ft. wide; the propeller 
is mounted on a horizontal shaft 4 in. in diameter and 
driven by a portable engine of 35 indicated horse-power 
by means of a belt; the thrust is registered by means of 
a Salter’s balance reading up to a 1000-lb. pull. The 
brake horse-power absorbed by the propeller is obtained 
by removing the propeller from the shaft, and substitut- 
ing a dynamometer and running the engine under similar 
conditions. 

The surface of the blades is of canvas. The propellers 
are being tried at progressive spzeds and with different 
amounts and arrangement of area ef the blades, also at 
varying angles. 

A report on these tests will be communicated at a 
later date. The experimental data regarding the action 
of large air propellers is very small, and in view of the 
problem of aerial navigation it was felt that reliable ex- 
periments regarding the lifting power of large air pro- 

yellers would be valuable, and the author was reques 
“ a friend to carry out and record the experiments. 








AMERICAN STEAM NAVIGATION.—A commencement has 
been made at Newport News with two 18,500-ton 
senger and freight steamers for the Pacific Mail line. 
These ships will be 550 ft. in length, will have a speed 
of 18 knots, and will cost 400,000/. each. They are to be 
completed in 15 months. 





THE Wortv’s Rattways.—The length of line in opera- 
tion in Europe at the close of 1897 was estimated at 
164,4658 miles, as compared with 149,048} miles at the 
close of 1893. The length of line in operation in North 
and South America at the close of 1897 was 237,740 miles, 
as compared with 225,526} miles at the close of 1893. The 
length of line in operation in Asia at the close of 1897 was 
31,1024 miles, as compared with 23,8098 miles at the close 
of 1893. The length of line in operation in Africa at the 
close of 1897 was 99674 miles, as compared with 7736 
miles at the close of 1893. The length of line in operation 
in Australasia at the close of 1897 was 14,383? miles, as 
compared with 13,2493 miles at the close of 1893. The 
length of line in operation throughout the world at the 
close of 1897 was, accordingly, 457,659 miles, as com- 
pared with 419,933) miles at the close fof 1893. The 
total of 164,4668 miles representing the extent of 
line in operation in Europe at the close of 1897, 
was made up as follows: Germany, 30,0724 miles; 
Austria and Hungary, 21,0425 miles; Great Britain, 
21,5281 miles; France, 25,8387 miles; Russia, 25,1632 
miles ; Italy, 97763 miles ; Belgium, 3690 miles ; the Low 
Countries, 19558 miles ; Switzerland, 22784 miles ; Spain, 
68224 miles; Portugal, 1473? miles; Denmark, 15893 
miles; Norway, 1211} miles; Sweden, 63558 miles ; 
Servia, 356} miles; Roumania, 1800 miles; Greece, 595 
miles ; Turkey, 1596} miles; Malta, Jersey, and the Isle 
of Man, 69} miles. The 237,740 miles representing the 
extent of line in operation in North and South America 
was made up thus: United States, 185,4658 miles; 
Canada, 16,791} miles; Newfoundland, 5693 miles; 
Mexico, 7431} miles; Central America, 648} mlles; 
Colombia, 3484 miles; Cuba, 1111} miles; Venezuela, 
6374 miles; San Domingo, 1174 miles; Brazil, 87133 
miles; Argentina, 94824 miles; Paraguay, 1584 miles; 
Uruguay, 1125 miles; Chili, 2678? miles; Peru, 1041{ 
miles ; Bolivia, 625 miles; Ecuador, 1874 miles; British 
Guiana, 21{ miles ; and the West Indies, 5858 miles. The 
31,1024 miles of line in operation in Asia at the close of 1897 
were distributed as follow : British India, 21,1374 miles ; 
Ceylon, 2983 miles; Turkey in Asia, 15684 miles; Russia 
in Asia, 3321} miles ; Persia, 33} miles ; the Dutch Indies, 
13013 miles; Japan, 2520 miles; Portuguese India, 
514 miles; Malay Archipelago, 161{ miles; China, 
301} miles; Siam, 1684 miles; and Cochin China, 2393 
miles. The 99674 miles of line in operation in Africa at 
the close of 1897 were made up thus: Egypt, 1776} 
miles; Algeria and Tunis, 2721{ miles; Cape Colony 
and Natal, 2271} miles; Transvaal, 461{ miles; O 
Free State, 713? miles; Mauritius, the Congo, the 
Soudan, and other States, 2033} miles. The 14,383 
miles of line in Australasia at the close of 1897 were 
made up thus: New Zealand, 2205 miles; Victoria, 
31463 miles; New South Wales, 27392 miles; South 


Australia, 1898} miles; Queensland, 2458} miles; Tas- 
mania, 477} miles ; Western Australia, 1368} miles ; and 
Oceania, 88} miles, 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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Norg.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 1i. in all other cases. The price of _ agen is 
r bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are per ton. 


eavy steel rails are to Middlesbrough quotations. 
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HOLDING POWER OF WOOD SCREWS.* 


_M. Macpualt, B.A.Sc., Stud. Can. Soc. C.E., and 
” Wa. Irvine, B.A.Sc., Stud. Can. Soc. C.E. 


ENGINEERING records, as far asthe authors can ascertain, 
contain only two accounts of yee care having any re- 
ference to this subject. In 1874-7 the United States military 
engineers made experiments on drift bolts, and inciden- 
tally compared them with wood screws (Engineering News, 
February, 1891); and in 1897 Professor Martens, of Ger- 
many, experimented on the variation of the strength of 
wood screws, in order to find out the most efficient shape 
of thread and depth of cutting. No effort in either case 
was made to enteblish any relation between the strength 
developed and the size of the screw when driven in dif- 
ferent-sized holes in different woods, both parallel to and 
across the grain of the wood. This it is the object of 
these tests to determine in some small degree. } 

Screws.—317 tests were made. The screws were Zin., 
din, 2 in., and jin., and may be taken as representative 
types of each size ordinarily used in practice. 

Woods.—The woods on which the experiments were 
made were red pine and white oak, representative re- 
spectively of the soft and hard woods. Both were care- 
fully selected, well-seasoned, free from knots and shakes, 
and of homogeneous a structure as could be obtained. In 
order to obtain results that could be legitimately com- 

ared, the pieces used were in each case cut out of one 
foes stick, and were about 6in. by 6 in. by 8 in. long. 
They were so dressed that the grain of the wood was 
parallel and at right angles to the faces. 

Boring.—The boring was accomplished by means of a 
feed drill driven by an electric motor. The holes were 
bored first on one face parallel to the grain, the screws 
driven and immediately drawn. Zhen intermediate to 
these holes on one of the contiguous faces the same 
screws were driven, that is at right angles to the grain 
of the wood. The holes were spaced 34-in. centres for the 
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small 3-in. screws, and as much as 7-in. centres for the 
= screws, and staggered 2 in. in all cases. In case the 

rawing of one screw would develop cracks along the 
wood, this arrangement of the holes would eliminate any 
danger of injury to the next screw drawn, as it gave a 
distance of 7 in. in the one case, and 14 in. in the other, 
along the line of least resistance between the consecu- 
tive screws. This gave ample space between, as only in a 
few cases did any indication of splitting occur. hen 
driven across the grain the layers of wood at the surface 
were lifted up a tly, but only after the maximum load 
had been reached, and consequently did not affect the 
final result and the conclusions deduced therefrom. 

The sizes of holes into which the screws were driven 
were as given in the following Table: 











Size of Screw | Minimum Dia- | Size of Holes | Number of 
in Inches. (meter in Inches. | in Inches, Threads per Inch 
§ vi 4 and | 8 
5 | #3 ¥ and y, 6 
§ a 4 and ,; 6 
i a #5 and § 4 





The smallest holes were of the same diameter as the 
Minimum diameter of the screw, and the others were 
yr in, larger or ys in. smaller than the stem of the screw. 
These were the only sizes of holes used. It yet remains 
to determine what is the best size of hole to use to give 
the greatest strength with the least amount of work done 
in driving the screw. 

h Driving.—At first a few of the screws were driven by 
and, but it was difficult te apply just enough pressure 
to prevent the fibres of the w from lifting caused by 
= resistance to entrance of the screw. This method 
: erefore was abandoned, and all the rest were machine 
riven, applying just sufficient pressure to maintain on 
entrance a uniform feed as determined by the pitch of the 
read of the screw. For the smaller sizes, viz., #-in. and 
i wre, the same feed drill was used for driving as 

- ring the holes, a special clutch having been designed 
os constructed to receive and hold the heads ; but the 
<1 sizes, 8 in. and # in., offered too great a resistance 

entrance to be driven in this way. A torsion machine 


.” Paper read before the Canadian Society of Civil En- 





was, therefore, fitted up with higher speed pulleys, and 
though somewhat slower, served the purpose very well. 

Drawing the Screws.—The Emery hydraulic testing ma- 
chine = used to bet the — t was — — 
sary to design a speci ip for the purpose. e desi; 
was based on the strength required to withstand a tensile 
stress equal to that wagons to break the largest size of 
screw tested, viz., #in., and the bending moments set up 
in the jaws due to this strain, and also to be easily 
adjustable to the different sizes tested. 

Allowing 50,000 Ib. as the tensile strength of wrought 
iron, there would be required in the jaws a strength suffi- 
cient to withstand a strain of 22,000 lb. absolute, the 
minimum diameter of the ?-in. screw being ,’, in. 

The jaws were designed to have a factor of safety of 
5, and consisted of a hollow cylindrical head of machi- 
nery steel cut internally with Whitworth thread (six to 
the inch), and 3 in. deep, with a solid base slotted at 
right angles to receive the heads of the four jaws. The 
jaws, 10 in. in length and 8 square inch smallest sectional 
area, were tight-fitting, and hung on }-in. turned pins, 
and had case-hardened blocks, fastened by a screw, to 
resist abrasion. The clamp that held the jaws firmly in 
the head of the screw was of the same material, machine 
steel. They, with four set screws, with case-hardened 
tips resting in cup-shaped depressions in the jaws, as 
near as may be in the plane of the — of application 
of the force exerted on the screw head. This was to 
eliminate, as far as possible, the effect of bending in the 
jaws that would otherwise be great. 

In applying the force necessary to draw the screw, care 
was taken to observe a uniform rate of loading, so that 
each screw would be drawn in as nearly as possible the 
same length of time. This was done by attaching to the 
valve of the machine a pointer, so that the fluid was 
allowed to flow uniformly in all cases. But, owing to the 
want of perfect uniformity in the structure of the wood, 








it was impossible to so regulate the feed that each screw 


So 
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TABLE I.—Comparison of Strength Developed by a 8-In. 
Screw Driven to Different Depths, viz., 1 In., 2 In., and 3 In. 











Mean of z| Size of Depth | Kind of | Direction | Maximum 
Tests. Hole. Driven. | Wood. | of Grain.| Load. 
in, in. | 
5 } 1 red pine | parallel | 600 
5 vr 1 ” ” | 740 
6 Ys 1 oh across | 940 
6 + 1 ” ” 960 
5 Ys 2 + parallel | 1870 
5 FY 2 ” ” 2010 
8 2 » | across 1970 
8 vs 2 ” ” 1760 
8 } 3 ” parallel 2870 
8 vs 3 a i 2744 
8 } 3 2 across 2940 
8 rs 3 ” ” 2845 











Throughout the tests the rate of loading did not vary 
more than 10 to 25 seconds, and the above shows that a 
variation of as great as 109 seconds did not appreciably 
affect the maximum loads. So that within the limits pos- 
sible, which are small, the time does not at all affect the 
results given. 

Table III.—1. In pine, screws in the smaller hole 
gave from 2 per cent. to 14 per cent. greater maximum 
strength than the same screws in the larger-sized hole. 

2. In oak, screws in the larger hole gave from 4 per cent. 
to 15 per cent. greater maximum strength than the same 
screws in the smaller-sized holes. 

3. In pine, screws driven parallel to the grain deve- 
loped 3 per cent. to 28 per cent. greater strength than 
those driven across the grain. 

4. In oak, screws driven across the grain developed 
3 per cent. to 16 per cent. greater strength than when 
driven parallel to the grain. 
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SECTION C. 


would be drawn in the same time. To determine what 
effect, if any, this difference of time had upon the maxi- 
mum load, experiments were made, the results of which 
are given in Table IT. 


TaBLE I.—SumMARY AND REMARKS. 


1, When driven across the grain the strength developed 
varied as the depth driven, i.c., depth of thread in wood. 
In no case were the screws driven deeper than the length 
of thread ; otherwise the friction between the stem of 
the screw and the wood would affect the maximum load, 
and the effect of a drift bolt would be added to the effect 
of the thread of the screw. 

Thus, taking 960 as the unit theoretical load : 


Ratio .. as st ea = } 2 3 
Theoretical load = 960 1920 2880 
Actual load .. = 960 1970 2940 
Difference .. a = 0 50 60 
Per cent. of difference = 0 2.5 2 


The first two results given—600 and 740—are the results 
of hand-driven screws where insufficient pressure had been 
applied to prevent the wood from lifting, thus reducing 
the strength from a theoretieal maximum of 930 lb. to an 
actual load of 740 lb., a difference of 190 lb., or a loss of 
24 per cent. 

hus, taking 930 as the unit theoretical load : 


Ratio .. Pe a *s = Jj 2 3 
Theoretical load .. is = 930 1860 2790 
Actual load .. os ee = 740 1870 2742 
Difference .. oe ne = 190 10 46 
Per cent. of difference .. = 24loss .6gain 1.7 loss 


This serves to show the extreme importance of the 
exercise of care in driving the screws, especially where 
the depth is not great. 

Table II.—In_ the first division of the Table the rate of 
loading varied between 21 seconds and 130 seconds, and 
the greatest deviations from the mean load were : 

— 350 and + 200 
and the least were : 
— 2and+ 10 

In the second division of the Table, with a practically 
uniform rate of loading varying between 15 and 18 seconds, 
the greatest deviations from the mean load were: 


— 246 and + 354 
and the least were: 





— l6and+ 54 











Taste II.—Comparison of Strength Developed with 
Rate of Loading. 

















1 | | 1 
Size | Size Time to |Mean of Deviation 
of of |Maximum ——_ | Twelve |Maximum |""tom 
Screw. | Hole.| Load. *| Tests. Load. Mean. 
in. in. | min. sec.! in. 
4 vw | 0 2@ 3 8850 3810 - 40 
0 28 3860 + 10 
| O° 98 3500 - 350 
;} 0 81 3700 —- 150 
0 40 4000 + 150 
| 0 55 3900 | + 50 
| 1 05 4050 + 200 
} 1 14 3980 + 130 
ere, 3760 - 9 
a ee 3960 + 110 
2 00 3830 — 2 
| 2 10 3900 + 60 
| 
sin{@ & 3 | 4546 | 4600 + Bh 
| 0 #417 | 4600 + 654 
0 15 | 46530 - 16 
0.37 | 4600 + 54 
0 15 4490 - 66 
| 0 16 4900 + 254 
0 414 4300 — 246 
0 18 | 4820 | + 274 
bh: 4420 — 126 
| 9 17 | 4200 — 346 











5. The strength developed varies as the circumferences 
of the screws and hence as the diameters, the length of 
thread being the same. Thus, taking 2688 as the unit 
theoretical load : 


Size of screw .. 8 4 
3 4 


Ratio of diameters = é 5 6 
Loads .. res = 2688 3890 4520 6430 
Theoretical loads = 2683 3584 4480 5376 
Error .. ae - ba 00 806 40 54 
Percent. oferror .. ne 0 8 a) 9 


This ratio is a simple one, and agrees well with the 
results of our tests. The strength developed appears to 
be independent of the number of threads perinch. The 
finer the pitch of the thread of the screw the more bear- 
ing area will it have; but there is then the danger of 
injuring the fibres of the wood to such an extent as to 
vitiate the benefits of the larger bearing area. 

6. All but two of the #-in. screws driven in oak failed 
in a at an average load of 56,000 lb. per square 
inch, 
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TasiLe III.—General Comparison of Strength Developed 
by Screws % In., 4 In, & In., and # In. in Diameter 
in Different-Sized Holes Driven 3 In. 


| Size of Maximum 
Screw. Load. 


Direction of 
Grain. 


Mean of] Size of | Kind of 
x Tests.| Hole. | Wood. 
Serre | 
Red pine Parallel 
| ” ” 
” 
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* Screw failed. 
TABLE IV.—Absolute Maximum Strength Developed. 











o | we te | | ; 
Ss i* 1 iss | S | we § oak 
slos| Eis#ss| 3 | 32 | Bs | BSE 
|e), 2| #e BE a) rae es SoH 
R=\S 2 8 3\SGA4 és Se aS 5 ae 
ee = feel Pe beam iz Aa° sr Bre 
in. | in. | Ib. Ib 
4|/ 4] 4 3 | White oak | Parallel | 4,800 
vs 4 & | 3 ” | ” 4,750 | . 
ys | 1 é 3 ~ a 4,960 1653t 
B) 4) 3) 8 ” ” 7,180 t 
v| 4) 4] 38 ” ” 7,263 t 
et eS eae ee 7,460 | 2480t 
4) 4] &@] 44 Me = 9,320 | 2070 
Ye} 4] 8] 4 nx <. 9,845 | 2180 
4s} 4 &| 4) im Across 9,6U5 2110 
Yo) 4) 8] 48 ” ” 9,815 
vw | 4] 2] 4 i | Parallel | 9,870 | 2460 
5 4 {| 4 | ”» os 9,720 2430 
Ye | 4) #] 4 ss | Across | 9,820 | 2455 
g 4 } 4 o. a 10,736 2684 
4/10; @/] 38 Red pine | Parallel 2,820 940§ 
fw | 9] #] 8 ” |.» 2,688 | 968 
$] 8] #] 8 ee | Acr ss 2,865 O55 
A1 41691 8 a a 2,678 893 
| } | 
# | 12 De ope 7 | Parallel 4,500 | 15008 
oC te oe si | a #,850 1283 
£118] 3 ee ae Across 3,590 1296 
ve} 12) 4]. nt 8,830 | 1176 
} | - oor j . 
4] 4] 8] 43 vs | Parallel | 7,387 | 1640 
fs | 4] 8 4} a } ae 6,710 | 1490 
Aaa) 4d) a ta | Across | 7,087 | 1564 
Ys | 4] 8 4} rf aR 6,222 | 1382 
Ye | 4]--] 4 Parallel | 7,250 | 1810 
@| 4 4 | 6 | i 7,360 | 1840 
Ye] 4]..] 4 | -s | Across | 6,237 | 1559 
a Ne | 4 “ 7,107 | 1799 
* Screws all failed. t Screw drew. } All failed. 


§ Hand-driven. 


Table IV. gives in compact form the absolute maximum 
loads borne by each size of screw: (a) driven in oak, (b) 
driven in pine, both parallel and across the grain. 

The last column gives the absolute load per inch of 
thread. 

Curves.—A sheet of curves is also given showing the 
work done on a #-in. screw driven 3 in. parallel to the 
grain in red pine. The area of the average curve com- 
puted by the method of average ordinates given: 

Work done 1400 ft.-lb. 


When driven across the grain the work done would be 
much greater, because the maximum load was, in almost 
all cases, maintained for quite an appreciable distance of 
travel of the screw, although, as was the case with pine, 
the maximum load was not as great as when driven 
parallel to the grain. This is doubtless due to the greater 
elasticity and lesser rigidity of the fibres transversely 
than when edgewise to the action of the load. The curve 
would then at the maximum load show an almost hori- 
zontal line somewhat similar to that shown in dotted 
black, only more marked, and would, moreover, fall away 
less abruptly than those shown on the sheet, thus enclosing 
: much greater area and hence a greater amount of work 

one, 





Tuer Suez Canat.—The transit revenue of the Suez 
Canal Company in August amounted to 213,600, 
as compared with 264,400/. in August, 1898, and 
266,8007. in August, 1897. The aggregate collec- 
tion in the first eight months of this year was 
2,520,721/., as compared with 2,335,481/. in the corres- 
ponding period of 1898, and 1,950,690/. in the corres- 
ponding period of 1897. The number of ships which 
passed through the canal in the first eight months of this 
year was 2512. as compared with 2426 in the corresponding 
— of 1898, and 2009 in the corresponding period of 

de 


-| at Lorient on the 20th ult. 





LAUNCHES AND TRIAL TRIPS. 

Tue French cruiser Amiral Gueydon was launched 
Her length is 139.90 metres, 
beam 19.40 metres, displacement 9516 tons. She has 
three engines, served by Niclausse boilers, developing 
19,600 horse-power, and giving her a speed of 21 knots. 
She will be armed with two guns of 19.4 centimetres, 
eight of 16.47 centimetres, four of 10 centimetres, sixteen 
of 47 centimetres, and six of 3.7 centimetres, also with 
two submerged torpedo tubes. The vessel will cost 
20,215,000 francs. 





The steamer Lorraine, intended for the service between 
Havre and New York, was launched at ‘‘St. Nazaire” 
on the 20th ult. at the Canhoet yard of the Com- 
pagnie Générale Transatlantique. The Lorraine is the 
first of the two vessels which the rea cm A is build- 
ing for the express mail service with the United States. 
She is a little more than 500 ft. long, and her beam is 
63ft. The Lorraine, which has a great tonnage of 10,500, 
is the biggest liner ever built in France. 


The Caledon Shipbuilding and Engineering Company, 
Limited, Dundee, launched, on the 20th ult., a hand- 
some steel screw steamer of 1250 tons gross, built 


to the order of the Clyde Shipping Company, Limited, 
for the company’s passenger and cargo traffic between 
Glasgow and London. Her dimensions are as follow: 
Length, 260 ft.; breadth, 35 ft.; depth, 17 ft. 34 in. 
Accommodation is provided for 90 first-class pas- 
sengers amidships, while there is ample accommoda- 
tion for steerage passengers forward. In view of the 
large cattle trade carried on by the company, stalls 
have been fitted on the main deck and upper and lower 
holds. Her engines are of the triple-expansion type, 
having cylinders of 25 in., 40 in., and 60 in. in diameter 
respectively, with a piston stroke of 48 in. There are 
two single-ended cylindrical boilers, with a working 
pressure of 160 1b. per square inch. A separate boiler 
supplies steam for the cranes and winches. 


Messrs. Murdoch and Murray, Port Glasgow, launched 
oa the 20th ult., a steel screw steamer of the following 
dimensions: Length, 230 ft.; breadth, 33 ft.; depth, 
moulded to main deck, 17 ft. 3in. She has been built to 
the order of Messrs. Wasa Nordsjo Anbats Aktiebolag, 
Finland, and is the fifth steamer the firm has built for the 
company. The vessel was named Bothnia. Triple-ex- 

ansion engines and two boilers will be supplied by 

essrs. Kincaid and Co, Greenock. 

Messrs. Charles Connell and Co., Scotstoun, launched 
on the 20th ult. the second of two large steamers they 
have built for the Asiatic Steam Navigation Company, of 
Liverpool. The vessel, named Ranee, has accommoda- 
tion for a limited number of first-class passengers. The 
dimensions are: Length, 420 ft. ; breadth, 51 ft.; depth 
moulded, 32 ft. 6 in.; the deadweight capacity being 
8200 tons. The engines have cylinders 26 in., 43 in., 
and 71 in. in diameter by 48 in. stroke, and are being sup- 
pled by Messrs. Dunsmuir and Jackson, Govan. 


Messrs. William Gray and Co., Limited, West Hartle- 
pool, launched on September 23 the large side-ballast 
tank steamer Wearside, built for Messrs. J. and E. 
Kish, of Sunderland. The Wearside is of the following 
dimensions: Length over all, 350 ft.; breadth, 51 ft.; 
depth, 27 ft.; deadweight capacity, 6200 tons ; with large 
measurement capacity and area on deck for carrying 
cattle or timber, &c. An after-peak tank may contain 
1140 tons of water ballast, while the side tanks contain 
720 tons more, or a total of 1860 tons. The side tanks 
(McGlashan’s) extend through the main and after holds 
and engine-room for a length of 191 ft., in way of which 
the ship has double sides, adding greatly to her strength 
and also to her safety. The machinery consists of a set 
of triple-expansion engines of over 1400 horse-power, 
having cylinders 254 in., 404 in., and 67 in. in diameter 
and a 45-in. piston stroke, with three main boilers to 
work at a pressure of 160 lb. per square inch, all by the 
Central Marine Engine Works of the builders. 


Messrs. Furness, Withy, and Co., Limited, West 
Hartlepool, launched, on the 23rd ult., from their 
Middleton shipyard, a large steel screw steamer built to 
the order of Sir Christopher Furness. She is over 382 ft. 
in length and has a deadweight capacity of about 7425 
tons and a cubic capacity of 409,734 cubic feet. The 
sar will be supplied by Messrs. Sir Christopher 
Furness, Westgarth, and Co., Limited, fag srry a 
having cylinders 20 in , 40 in., and 68 in. in diameter by 
48 in. stroke, steam being supplied by three single-ended 
boilers 13 ft. 6 in. in diameter by 10 ft. 3 in. long and 
180 lb. pressure. The vessel was named Verona. 








The results of the three hours’ full-power trial of the 
Cheerful, torpedo boat destroyer on Thursday, the 28th 
ult., were officially reported as follow: Steam in boilers, 
218 1b., revolutions, 383.9 per minute; vacuum in con- 
densers, 23.6 in.; mean indicated horse-power, 5912 ; mean 
speed 30.152 knots. 





The Spiteful, torpedo-boat destroyer, built and en- 

ned by Palmer’s Shipbuilding Company, Jarrow-on- 
yne, had a three hours’ coal consumption trial at Ports- 
mouth on the 29th ult. With 6568 indicated horse-power, 
the engines made 406 revolutions starboard and 397.3 
ort, producing a speed over the measured mile of 29.9 
<nots, and the coal consumption was 2 33 lb., which is 
within the 24 lb. limit specified. 








The Japanese torpedo-boat destroyer Kagerou, the fifth 





vessel built and engined by Messrs, John I. Thornycroft 
and Co., of Chiswick, for the Japanese Government, 
underwent on the 29th ult. a satisfactory full-speed trial 
at the Maplin Sands. The contractors guaranteed 9 
speed of 30 knots when carrying a load of 35 tons 
and the result obtained on the trial was 30.54 knots on 
~ measured mile, and 30.24 on a run of three hours’ 
uration. 


Eight ships that have for some years been in the Re- 
serve Fleet at Portsmouth have been ordered to carry out 
their triennial full authorised natural-draught power 
trials. The Iris, cruiser, which was placed first in the 
list, had her trial in stormy weather on the 29th ult. 
She drew 17 ft. 9 in. forward, and 21 ft. 3 in. aft, and 
had 52 lb. of steam in boilers, which produced 81.1 revo- 
lutions per minute. The mean horse-power was 4949, 
and the speed by patent log 15.43 knots. 


The Goliath, battleship, completed on the 30th ult, 
her thirty hours’ steam trial at one-fifth power, and the 
following were the results: Steam in boilers, 236 lb.; 
vacuum—starboard, 27.3 in.; port 26.3 in.; revolutions— 
starboard, 65.8 ; port, 65.6 ; indicated horse-power—star- 
board, 1467 ; port, 1340 ; total, 2807 ; speed, 11.7 knots; 
= eee per indicated horse-power per hour, 





The London and Glasgow Engineering and Ship- 
building Company, Limited, Govan, launched on Octo. 
ber 2 the first of two paddle tugs, which they are con. 
structing for the British Admiralty. The principal 
dimensions are as follows: Length, 144 ft.; breadth, 
27 ft. 3 in. ; and 700 tons displacement. The engines and 
boilers, which are also supplied by the builders, are to 
develop 1250 indicated horse-power. The vessel is fitted 
with ‘all the latest and strongest appliances for towage 
gp and she has been constructed so that she may 

of great service in shallow water. The vessel was 
named Advice. 





A successful trial trip was run recently by the twin- 
screw steamer Tangaroa, built for the New Zealand pas- 
senger trade. After a pleasure cruise, the boat made 
two runs on the measu mile, covering the distance in 
5 minutes 40 seconds and 5 minutes 30 seconds respec- 
= ig thus —- average speed of about 10? knots. 
The Tangaroa is built of New South Wales hard wood 
with deckhouse and engine-room of iron. She has two 
sets of compound engines by Messrs. M’Kie and Baxter, of 
Glasgow, with cylinders 11 in. and 22 in. in diameter, and 
a stroke of 16 in., giving 400 horse-power. She has one of 
Thom’s patent water-tube boilers, of the diagonal close- 
ended straight tube class, the first put into any Sydney- 
built vessel. The fan engine is one of the Challenge type 
made by the engineers. The vessel’s dimensions are: 
Length, 108 ft.; beam, 22 ft. 10 in.; and depth, 9 ft. 8 in. 

The Laxev. Engineering and Shipbuilding Com- 
pany, Bergen, Norway, launched a steel cargo steamer of 
the following dimensions: Length over all, 235 ft.; 
breadth, 32 ft. ; depth, 15 ft. 8in. The vessel has been 
built to the order of Mr. I. W. Ellerhusen, Bergen, 
Norway. Triple engines are being supplied by the 
builders. The cylinders are 157 in., 254 in., and 42 in. in 
diameter respectively, and of 30 in. stroke. The boiler 
is 13 ft. 6 in. in diameter and 10 ft. 6 in. long, and is con- 
structed for a working pressure of 160 lb. 





The battleship Canopus, built at Portsmouth Dockyard, 
and supplied with her machinery by Messrs. Scott and 
Co., Greenock, has finished her trials with an eight hours’ 
run at full power. The weather was fine. The mean 
speed was found to be 18.5 knots, while in the design 18} 
knots was anticipated. The summation of the records 
taken showed the following mean results: Steam pres- 
sure at boiler, 250 lb.; at engines, 240 lb.; vacuum —star- 

rd, 26 in.; port, 25.9 in.; air pressure in stokehold, 
.19 in. The starboard engine made 108.5 revolutions, and 
indicated 6873 horse-power, of which 2122 was contributed 
by the high-pressure cylinder, 2318 horse-power by the 
intermediate, and 2433 horse-power by the low-pressure 
cylinder. The port engine made an average of 108.5 
revolutions, and the power totalled 6290 horse-power, 
made up of 2188 horse-power from the high-pressure 
cylinder, 2297 from the intermediate, and 2045 horse- 
power from the low-pressure cylinder. The collective 
power was thus 13,763 horse-power. 


The s.s. Neto, which has just had her engines changed 
to the high. ressure compound system, and been fitted 
with new boilers, went on her trial trip on the Mersey with 
satisfactory results. The weather was very stormy, and 
her performance of passing the measured mile at a speed 
of just under 10 knots was considered to be very good, 
and a distinct improvement on previous performances. 
She had been in the hands of Messrs. D. Rollo and Son, 
Fulton Engine Works, Liverpool, for some time back. 
The new boilers work at 2601b. ——-. under Howden’s 
system of forced draught, and have a heating surface of 
1720 square feet. The new engines have cylinders of 
20 in. and 50 in. in diameter, with a stroke of 36 in. The 
old Sone were two in number, carrying a pressure 
90 Ib. 





American Coat.—The output of coal in the United 
States last year was 219,974,667 tons, or about 20,000,000 
tons more than the corresponding production in 1897. 
The value of last year’s output at the mines was com- 
puted at 41,600,170/. The United States now produce 
30 per cent. of the annual coal sas 9 of the world. Coal 
was worked last year in 30 States of the American Union, 
Pennsy! vania leading the list. 
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‘sENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComrrteD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
a UBDER THE ACTS 1883-1888, 
mber of views given in the Specification Drawings is stated 
ae ibe ews none are mentioned, the ‘Specwflcation ts 
t illustrated. : 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
branch, 25, ae Buildings, Chancery-lane, W.C., at 
0 


the uniform d. 
The date of the advertisement of the mee of @ complete 
Specification is, in each case, given after the abstract, unless the 


Patent has been sealed, when the date of sealing is given, 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete Specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


17,974. Siemens Brothers and Co., Limited, Lon- 
don. (Siemens and Halske, Berlin, Germany.) Cooling 
Dynamo-Electric Machines. [3 Figs.) August 20, 1898. 
—This invention relates to appliances whereby the air, during its 
passage through a dynamo-electric machine, is utilised as much 
as possible to cool the machine, for which purpose it is brought 
into contact with the surfaces to be cooled and passes over them 
at a high speed and with an eddying motion. The air passes in 
thin layers over the largest possible surface of the magnets and 
armature, being moved by a fan constructed as a part of the 
dynamo, or by a separate fan or a chimney shaft communicating 
with a casing on the dynamo. One end of the dynamo may form 
the casing of a suction fan mounted on the shaft, and into this 




















casing there open passages which are formed around the bobbins 
of the field magnets, around the armature, and through the same. 
For forming these passages, filling pieces of sheet metal or 
other material are inserted in the spaces between the bobbins of 
the field magnets, these filling pe being made to surround the 
periphery of the bobbins and also the exposed parts of the 
armature periphery between the pole-pieces of the maguets, so 
as to leave only narrow spaces between the filling pieces and 
these parts, which spaces communicate at the one end with the 
outer air and at the other end with the suction fan. Contributory 
devices and additional means for extending the (and for providing 
other) surfaces to be cooled are described. (Accepted September 6, 


21,716. Baron Kelvin, Glasgow. Electric Measur- 
ing Instruments. [1 Fig.] October 15, 1898.—This inven- 
tion relates to improvements in electric measuring instruments, 
and the object is to annul the errcr due to variation in tempera- 
ture of coils wound with copper and other wire whose resist- 
ance increases with increase of temperature. Incandescence 
lamps are used, the filaments of which are in circuit with the 
coils conveying electric current which should be less in amount 
than that requisite to produce brilliant incandescence. The 
lamps are preferably fixed in a case with the coils. As the re- 
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sistance of the copper increases with rise of temperature the re- 
sistance of the filaments diminishes, so that by regulating the 
proportion of copper resistance to filament resistance the error 
due to alteration in temperature is compensated. The drawing 
is a diagrammatic representation of an electric measuring instru- 
ment having fixed coils A, B, and movable ceils O, D. T,, T, 
are the terminals and L, Lo are two lamps in circuit with the 
coils of the instrument. The current passes from one terminal T: 
through the lamps Ly, L,, and then through the fixed coils A and 
B and movable coils C, D, back to the other terminal. (Accepted 
September 6, 1899.) 


17,597. E. Passburg, Berlin, Germany. Drying 
Electric Coils. [4 Figs.) August 15, 1898,—This invention 
as reference to drying the F. M. or armature coils of dynamos 
“og motors, or other coils of electric conduction which are apt to 
injured by the application of sufficient heat to dry them at 
atmospheric pressure. By this invention the articles are dried in 
& vacuum chamber, which consists of a cylindrical part closed at 
a end by a cover or wall and at the other end by a door, or 
— on both sides by doors. The doors can be of different 
wien” Constructions. For example, the cylinder may be pro- 
pe with a door case, against which the door closes airtight by 
ee of india-rubber king. This door is, as shown in the 
on salle’ connected by links to a traveller suspended and movable 
Pa i s. It hangs so that on loosening the nuts K it falls auto- 
a -roeer back from the door case, and can then be slid aside 
is py dameging the tightening material. When the apparatus 
closed the door is slid in front of the opening and is driven 





against the packing by means of the nuts. For small apparatus it 
is not requisite that the door should hang on rails, but in that case 
may be held by a frame hinged to a door frame and to the outside 
face of the dcor. Heating tubes or hollow heating plates are 








arranged in the interior of the cylinder, or it may be heated 
externally. The objects to be dried may be introduced on small 
wagons. When the articles are drying a vacuum is maintained in 
the cylinder. (Accepted September 6, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


13,807. A. Bachmeyer, London. Incandescence 
Mantle Support. [2 ee July 4, 1899.—This invention 
relates to the construction of the rod usually made cf magnesia 
or like material, which rises from the centre of an incandescence 
burner to support the mantle, the object being to secure a steady 
fitting of the rod to holes that may be of different sizes,and to 
facilitate in case of fracture of the rod, the removal of the broken 
end from the hole. For this purpose the support has its lower 
endenlarged and made a litt!e taper so that it can fit a larger or 


Fig.1. Fig.2. 
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smaller hole by entering it to a greater or less depth. Fracture 
of the rod when it occurs must take place at the weakest part 
or where most leverage acts, thatis to say, justabove the shoulder 
of the enlargement, so that with this form of support there is no 
difficulty in taking hold of the broken end and removing it from 
the hole. Instead of tapering the magnesia itself, its end may 
te inserted in a tapered metal thimble or ferrule. In case of 
fracture of the rod, the broken end can be punched out of the 
8. 1900) which can be used for a fresh rod. (Accepted September 
6, 1899. 


GUNS AND EXPLOSIVES. 


14,219. H. Theis, Chiles. Germany. Armour. 
[3 Figs.] July 10, 1899.—The object of this invention is to pro- 
vide an armour which will cut up and distribute projectiles of 
soft metal, so diminishing their penetrating power and distri- 
buting the energy of their momentum over a greater surface. 
An example of bullet-proof subst 4 ding to this inven- 
tion, is illustrated in the drawing in magnified section, a denotes 
fine steel blades about 0.6 millimetre thick and 30 millimetres 








wide. The strips ) are of-woven material which are soaked in 
rubber solution and firmly joined to the steel blades under hy- 
draulic pressure. The steel blades do not extend through the 
whole section of the substance, but only as far as the centre of 
the material. By this arrangement the blades and strips of 
material so follow on each other that at least three steel blades 
occupy a space which corresponds to the thickness of a projec- 
tile. The illustrated crrangement is calculated to withstand 
small arm bullets. (Accepted August 30, 1899.) 





22,438. A. T. Dawson, Lond and J. 
Crayford, Kent. losive Caarges for 


October 25, 1898.—It has been found that when the explosive 
charge of a gun is of such a character that the projectile as it is 
leaving the bore is subjected to a more powerful impulse, a 
greater velocity and range are obtained. is invention relates 
to constructing the explosive charge in such manner as to 
attain this result. For this purpose the charge is made up of a 
number of se te eae preferably in the form of discs of 
diameter nearly equal to that of the bore of the charge chamber. 
Each of these discs consists of two , an inner disc of less 
diameter and thickness being entirely enclosed within an outer 
part. é sinaller inner part is made of explosive of a powerful 
kind, while the portion in which it is enclosed consists of a less 
rapidly burning explosive. When the charge is ignited the ex- 
ternal portions of the discs are first consumed, and then the 
more powerful internal explosive burns, giving a final impulse to 
the projectile as it is leaving the bore. There is one claim as 
follows : An explosive charge for a gun consisting of anumber of 
separate discs or like pieces, each piece having an internal por- 
tion powerfully explosive enclosed within an external envelope of 
less explosive power, substantially as and for the purpose set 
forth. (Accepted September 6, 1899.) 


22,528. A. Reichwald, London. (Fried. Krupp, Essen 
Germany.) Horizontal Wedge Breech Mechanism. 
[6 Figs.] October 26, 1898.—In consequence of the introduction 
of quick: firing guns of large calibre, it is stated that it has been 
found necessary to construct the horizontal breech-closing mecha- 
nisms in such manner as to render them ——s of being operated 
as easily as possible, for the purpose of facilitating the handling of 
the gun, and also of insuring that the cartridge-case shall be 
ejected on opening the breech. These objects are effected accord- 
ing to this invention, by mounting the breech-closing wedge on 
rollers, 80 that rolling friction is substituted for the sliding of the 





breech-closing wedge. The rollers are arranged between the up- 
wardly directed cheeks of roller housings or casings which are 
let into the lower fuce of the breech-closing wedge. The rollers 
are arranged to rotate about an axle which is mounted (in bear- 
ings) in the cheeks. The recesses provided in the breech wedge 
for the roller housings have a ag such that the lower face of 
the roller housings is flush with the lower face of the breech 
wedge, but the rollers are mounted in the roller bearings in such 
manner that they project to a slight extent beyond the lower face 
of the breech wedge, whereby the breech wedge is compelled to 
run on the rollers. (Accepted September 6, 1899.) 


25,864. A. T. Dawson, London, and J. Horne, 
Barrow, Lancs. Gun Mountings and Recoil Gear. 
[13 Figs.} December 7, 1898.—This invention relates to the 
— and recoil gear of guns which are arranged to recoil 
in a cradle, and are provided with means for returning them to 
the firing positi A ding to this invention, the cradle is 
formed of two — or hoops which envelop the body of the gun, 
and are connected together by two side bars. The front hoop 
has trunnions projecting on each side, and the rear et 
formed in or attached to its underside the hydraulic recoil brake 
cylinder or _— of cylinders, and the spring boxes or air recupe- 
rator cylinders for running the gun out to the firing position. 
Instead of two rings or hoops connected by side bars, the mount- 
ing may be in the form of a box girder, the front part of which 
carries a ring or hoop in which the gun is fitted to slide, and on 
the hinder part of the girder is formed a bed on which also the 
gun slides. Within the girder are arranged springs on the air 
recuperator by which the gun is run out to the firing position, 












































and on the sides of the girder are fixed hydraulic recoil cylinders 
the piscon-rods of which are attached to lugs on a ban formed 
on or attached to the gun. The run-out apparatus is usually 
made of sufficient power to run the gun out at considerable 
angles of elevation, and therefore, unless it were controlled, it 
would, when the gun is horizontal or nearly so, run it out with 
objectionable violence. In order to provide against this there is 
attached to the piston of the hydraulic recoil cylinder a rod pro- 
jecting in front, of about the same diameter as the rear rod, this 
projecting rod working in a forward extension of the recoil 
cylinder, and having through it a passage from the rear side of 
the recoil piston furnished with a small check valve, having a 
small passage therethrough, and terminating in several ports 
opening into the front extension of the recoil cylinder. The 
recoil apparatus operates as follows: When the gun recoils 


, 
water can from behind the recoil piston t the check 
valve into the extension of the recoil cylinder. en the gun is 
run out to firing position by the action of the or air 
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(Oct. 6, 1899. 








recuperator, water can flow from the extension of the recoil 
cylinder only through the small passage of the valve, and this 
throttling prevents the recoil piston and the gun to which it is 
attached, from rushing violently forward. Modifications are pro- 
vided. (Accepted September 6, 1899.) 


HYDRAULIC MACHINERY. 


20,383. G. Levitt, Goole, Yorks. Balance Hoist. 
[1 Fig.] September 27, 1898.—This invention comprises chiefly 
an hydraulic balance, and is applicable to the lowering of goods 
into cellars, and the lifting of empties or goods of smaller 
weight to the surface, or for the transfer of loads from a higher to 
a lower storey A platform or stage, fitting the opening in the 
upper floor or pavement, is b porte es to carry the load, and this is 
supported by a plunger, and guided by runners at the sides or 
corners. The plunger works through a stuffing box into a ram 
connected by a pipe with a cistern placed in the roof, on which 
pipe a step-cock is placed. When the load is in position on the 
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platform and the cock opened, the weight descends, driving the 
column of water up through the pipe to the cistern, and the speed 
may therefore be regulated by the distance to which the cock is 
opened. When at the bottom, or in any other position desired, 
the cock or valve is closed and motion arrested. The goods can 
then be removed, empties puton, and by liberating the flow in 
the pipe, the stage rises to its original level. The arrangement 
requires no renewed sup ly of water, as none escapes. Where it 
is inconvenient to provide a head of water by an elevated cistern, 
the water from the ram may work on a piston within a cylinder 
at any level, the — carrying a counterbalance of suitable 
weight. (Accepted September 6, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 


18,604. G. Wolfram, Rodelheim, Germany. Pro- 
duction of Potassium, &c,. August 30, 1898.—The in- 
ventor is stated to have discovered that on introducing a carbide 
into a molten hydrate of an alkali there is produced a decompo- 
sition the products of which are carbonic oxide, hydrogen gas, aud 
the vapour or the metal of the alkali. Incarrying out this reac- 
tion there are present at the same time in the reaction vessel the 
molten hydrate of the alkali and the corresponding light metal in 
the form of vapour. Starting from this stage it is stated that 
several commercially important results can be obtained, namely, 
the vapour of the potassium or sodium can be carried off and the 
metal obtained ; or the vapour can be condensed and the metal 
allowed to drip back into the vessel to produce the anhydrous 
oxides ; and by passing air or pure oxygen through the said anhy- 
drous oxides the peroxides can be produced. Cyanides may be 
produced by introducing nitrogen or nitrogen compounds into 
the vessel, this latter reaction taking place on the introduction of 
pure nitrogen, dry ammonia gas, or air the oxygen of which has 
been converted into carbonic oxide. The conversion of the oxy- 
gen into carbonic oxide is necessary in order to prevent the in- 
jurious effect which free oxygen or carbonic acid would exert upon 
the reaction. In order to obtain completely anhydrous oxides it 
is necessary to heat the mixture to a temperature between its 
melting point and red heat, the reaction taking place more readily 
with alkaline carbides than with calcium carbide. It is stated 
that the readiness with which metallic sodium can be obtained by 
means of the above-described process permits of the latter being 
eee employed in connection with many of the 
chemical reactions requiring the presence of pure metallic sodium ; 
thus, for example, in the production of potassium cyanide from 
yellow prussiate of potash, in which process pure metallic sodium 
independently produced has hitherto been used, the necessary so- 
dium may be obtained in the form of vapour and as uired, by 
adding calcium carbide to molten sodic hydrate as already de- 
scribed ; if now into the sodium vapour (which is prevented from 
escaping) anhydrous — prussiate of potash be introduced, po- 
tassium cyanide of high percentage strength is obtained, along with 
cyanide of sodium. The potassium cyanide can be separated by 
well-known meavs from the precipitated iron and from the cal- 
Soon) oxide resulting from the reaction. (Accepted August 2, 
1899. 


17,204. G. Zschocke, Kaiserlautern, Germany. 
Blast-Furnace Apparatus. (2 Figs.) August 10, 1899.— 
This invention relates to apparatus by means of which water 
used to precipitate and collect the solid particles of the exit gases 
from blast-furnaces can be drawn off from the particles, filtered, 
and used over again. In these drawings A represents the wash 
tower for the top gases, B a collecting tank at the base thereof 
into which the wash water falls wher the cover is closed. The 
wash water passes normally into the sloping cylindrical sediment 
chamber } where the slime deposited collects. This sediment 
chamber has a cylindrical upper part in order to increase its 
capacity, which upper part can be closed by turning a handle 
causing the cover to close it whenever desirable for ing pur- 





poses. In order that this cleansing may be undertaken during 
the operation oi the apparatus, there is provided above the clos- 
ing device sufficient space in the cylindrical tank B in order to 
allow the solid and fluid parts, collecting during the period of the 
cleansing of the filter, to accumulate. The water and slime pass 


down into } where the solids are deposited. Rising through the 
filter H the water collecting in the water chamber fills it and rises 
through pipes into the run-off channel. When the slime com- 
partment or sediment chamber ? is filled the handle is turned 


opened, and the liquid discharged into the lowerchannel. The 
door ¢ is swung open, and the lower door g can then also be 
opened so that the slime accumulated can be discharged automati- 
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cally into the channel. The parts are then restored to the posi- 
tion shown in the drawing, and filtration resumed. The filter H 
may be constructed of a sheet of felt between two perforated 
plates. (Accepted September 6, 1899.) 


21,306. S. Pitt, Sutton, Surrey. (Pharmaceutisches 
Institut, L. W. Gans, Frankfort, Germany.) Manufacture 
of Metal Leaf. October 10, 1898.—The object of this inven- 
tion is the production of gold leaf, silver leaf, leaf of metals of 
the platinum group, and of mixtures or alloys. For the produc- 
tion of leaf metal the so-called ceramic lustrous preparations and 
the ceramic lustrous preparations of the noble metals are em- 
ployed in the following manner: For the production of leaf gold, 
a flat piece of porcelain is painted with magnesium lustre, which 
is burned in the ordinary way, and upon this surface the lustrous 
gold ceramic preparation is laid, and the whole is again fired. If 
it is desired to toughen the metal sheet to facilitate handling, a 
collodion varnish is applied. The plate, with its adherent mate- 
rial, is then cmasent in warm diluted sulphuric acid, when after 
afew minutes the sheet-gold skin can easily be removed. The 
collodion can thereafter be dissolved, it can be burned off, or, if 
desired, may be left to protect and strengthen the metal. Silver, 
iridium, and rhodium foil or leaf are produced in the same way. 
For the production of osmium leaf a piece of sheet platinum of 
about } millimetre thickness is covered with thorium-oxide 
lustre, in the condition in which it is applied for ceramic decora- 
tion, and burned in; upon this a lustrous osmium ceramic prepa- 
ration is laid and the whole again fired, and a gutta-percha solu- 
tion applied and dried upon the same ; the whole is then dipped 
in dilute hydrochloric acid, which dissolves the thorium-oxide 
lustre bed, so that the osmium sheet or leaf may be re- 
moved. The gutta-percha may be then dissolved off. (Accepted 
September 6, 1899.) 


SHIPS AND NAUTICAL APPLIANCES. 


21,981. R. Risk, Cambuslang, Lanark. Stee 
Pulleys. (4 Figs.)| October 19, 1898.—This soar red 
which is applicable to pulleys, is designed to render such 
pulleys more frictionless in use, and less liable to become dis- 
arranged. As hitherto constructed each pulley turns on a boss 
or central pillar made in a piece with or fixed to a cast-iron sole- 
plate which is fixed to the deck or in some other position. Accord- 
ing to this invention the eye of the pulley is made large enough to 
permit of the insertion of a number of antifriction rollers between 
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the inner bearing surface of the eye and the outer bearing surface 
of the central pillar. A cover-plate, fixed by a bolt screwed into 
the central pillar, retains the pulley in place, and is formed with 
a guard which extends beyond the rim of the pulley and down to 
the sole-plate to which it is secured, thus preventing the “ riding” 
or displacement of the chain or the rising of the pulley when in 
use. Annular bearing pieces may be fixed to the sole-plate and 
the underside of the pulley to reduce friction; or ball bearings 
may beused if preferred. (Accepted September 6, 1899.) 


RAILWAYS AND TRAMWAYS. 


13,526. A. J. Boult, London. (7. H. Daniels, Worcester 
City and County, Mass., U.S.A.) Rail Bonds. [2 Figs.] 
June 29, 1899.—This invention relates to electric railway 
“bonds,” and more particularly applies to the class of bond 





described in Specification of Patent 4824, 1897, the object being 
rails from injurious! 


midway in its length) is spread apart and loosened in the stra: 
thus chee it a bulged formation and enlarged diameter at on 
int. The local enlargement of the wire-cable section, and the 
oosening and spreading apart of the strands consequent thereon 
can be effected in various ways—as, for example, by upsetting it, 


Fig. 2. 











which is the way in which it is preferred to obtain the result. 
The wire section may be upset at more than one point between 
a fey ay = — —— s and for ordinary uses it is 
8 © be sufficient to upset it at one point only. (4 

August 30, 1899.) it " —— 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


21,574. W. Joy, London. Steam Engine Valv 

- (6 Figs.) tober 13, 1898.—This invention relates we 
steam engines, wherein the valve gear is provided with what is 
known as an assistant cylinder. Such a gear is described in the 
Specification of Patent 17,168, 1887, the mageem in the assistant 
cylinder of such gear acting as the valve for both admitting and 
exhausting steam to and from under and above the piston. Ac- 
cording to this invention it is intended to render the arrange- 
ment more simple and correct by employing the piston-rod in 
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conjunction with the gland through which it passes to form the 
required ports to pass the steam alternately to the top and 
bottom of the piston, which can be done by reducing the rod at 
the right point, or by drilling it, or by surrounding it with a 
shell. The steam is exhausted as in the previous arrangement by 
ports in the sides of the cylinder over which ports the piston 
passes, or having admitted steam to one end of the cylinder, a 
part of it, before it passes to the exhaust, may be sent over to 
the opposite end of the cylinder by ports in the sides thereof or 
by a bar or post furnished with ports and fixed therein, over 
which bar or post the piston slides. (Accepted September 6, 1899.) 


MISCELLANEOUS. 


9236. E. T. Bunje, Hong Kong. Buoy Mooring. 
(2 Figs.) May 2, 1899. v eine cae of the invention is to provide 
an improved construction of mooring or ground tackle for buoys, 
and according thereto the mooring consists of a cubical cast-iron 
block into which are cast so as to — from the underface 
thereof a series of pointed iron or steel prongs of railway rails cut 
to the desired length and pointed at one end ; these prongs pro- 
ject from the block a distance about equal to the length of one of 





Fig.1.() Fig.2. 
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its sides. Into the said block are aiso cast fan provided or 
formed on the mooring ring or shackle which projects from me 
upper face of the block. Both the fangs and the prongs shoul 
for security enter the block to about the middle thereof. The 
moorings are made of various weights and dimensions according 
to the stresses to which they are liable. In laying the moorings 
they are dropped on to the bottom from such a height as will cause 
the prongs to enter the ground vertically a sufficient depth to get 
a firm ae. (Accepted ember 6, 1899.) 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 
ions with illustrations of inventions patented in the 


t time, and 
reports of trials of patent law cases in the U: be 





to prevent expansion and contraction of the ously 
aff the said A section of r-wire rope or cable 





and the chamber closed from use, the valve on the run-off pipe is 


is cut to length, and at a point between its end (preferably about 





consulted, gratis, at the offices of ENGINEERING, 85 and 36 ‘ord- 
street, Strand. 
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WELLS’ INDUSTRIAL OIL LAMPS. 








y Brilliant Steady Light from Ordinary Petroleum or Kerosene. 
P FOR OFFICES, WAREHOUSES, FACTORIES, WORKSHOPS, RAILWAYS, DOeKS, STEAMSHIPS, &e. 








Mm... Lamp is constructed on the 


Wo. 1 (100-Candle Power, 8 Hours’ Brass Container, holds " -_ 26/- 
No. 2 (12 Hours’ Strong Stamped Steel Container) .. 283)/- 
No. 3 (12 Hours’ Brass Centainer, 150 Candle Power) . 23'7/ea 
No, 4 (Same as No. 1, but handsomely enamelled, white with blue linings. Nickel- -plated parte) . SB/= 
No, 5 (Same as No. 4, but with ornamental hand-painted Floral Design. Nickel-plated parts) 3'7/a 


Nos. 1 and 2 supplied with polished Brass Chimneys nel Es @/- each. 
NO GLASS CHIMNEY TO BREAK. 


MICA WINDOWS ROUND BURNER. 





= OVER 10,000 SOLD. i 


= Renenosstive Principle, with Central 
' tal Frame indows or Panes, which are practically , 
SIMPLE W CONSTRUCTION. pene ooh as they simply spring into theframe. The Reflectorsare 18 in. diameter, of Enamelled Sheet Iron, for Nos. 1 and 2 ; 22 in. diameter for No. s. SAFE, STRONG & DURABLE 


work carries three Mica 





ht. The usual Glass Chimney er Cylinder is done away with, ae 
estructible. Should new Panes be required, they are fixed in 





meet the 
powerful, 
moderate 


No. df LANTERN, 


. UNBREAKABLE " CHIMNEY, 


We have introduced this Lantern to 


shops, Wareheuses, Sheds, Stables, 





long-felt want for a strong, 
and handy closed lamp at a 
price, for use in Work- 


No. 7. 


HURRICANE 
LANTERN. 


No Glass. Mica Panes. 
Steel Container. 





This isa new and valuable Lamp, 
suitable for a variety of purposes; 
arranged to either stand or hang. 
It has a single wick, and gives a light 
of 20 to 30 candles, burning over 
20 hours. 


Fitted with a Mica Ohimney, 








NO. 6 “INDUSTRIAL” LAMP. 








Cellars, and on board ship, &e. 
It is arranged to either stand or 
hang. 

The Ohimney is constructed of cast 
metal, and fitted with Mica Panes back 
and front, which are unaffected by the 
heat—a great improvement over Glass 











each. 


Invaluable for Export. 
Burns 20 Hours. 


This Lamp is fitted with Mica Panes similar to 
our other Vell: known “ Industrials,” re seg | 
entirely with the use of Glass, the Shipp 





removable 








Price 9/- 


enamelled Sheet - iron 
Reflector, 12 in. diameter. 










each, 









Cisterns as illustrated, hand- 


Price 8/- each; Chimneys, which are constantly breaking. Price 3 freight charges of which are serious items, 
OIL. CIsTERNS. WE LL 9 PATENT FI LTERS 
In mpipig Tine our Stoel Cis “Waste Oil” Filter, we “WASTE OIL” 


are supplying 


perf japann lack bands, and fitted with 
best brass fittings, aor having a capacity gauge inside. 
PRICES. 
Size. in. in. Each. 

8 Gall. A x1 10/9 
4 ” x1 11/6 
6 10 x 22 14/6 
8 12 x 20 16/9 
10%: ss 12 x 25 18/- 
12 15} x 18 20/6 
1 ,, 153 x 26 23/- 


Special Quotations for Larger Sizes, 


These Cisterns can be lettered as required at an extra cost of 2d. 
per letter. 








Thousands sold. Tang is held 
by Wooden Plug driven into an 
“Unbreakable” Handle. Split 
Handles, Broken Ferrules, and 
constant expense saved. Wooden 
Plug removable when worn out, 


in, No. 1 (small 4} in. long), 30/- per gross ; No. 2 (5} in. long), 36/-. 


WELLS “woktiia” FILE HANDLE. 





OVER SOOO SOLD. 





recently receiv 


their work satisfacterily. Nearly all 


Filters, and use the same oil as cler ines 
oil from every gallon of dirty oil 


ot the 


half a gallon (nearly three-quarters, 


dirty oil was always thrown away before we had your Filter, you can j saving.” 


away, can be filtered and used again and again. 


Ee. 2. Two top chambers hold about 8 gallons oil, 22 in. 

0. 3, Two top chambers hold about 6 gallons oil, 27 in. 

Ne 4. For treating large quantities of oil. 
oil, 36 in. by 16 in. 

No. 5. Powerful Filter, two top chambers hold about 24 gallons oil, 48 in. 





The three following Testimonials are out of a large quantity we have 


“We have pleasure in stating we = pene with the Oil Filters, which are well finished and perform 
Gas Engines es and Dynamo "Plants we have put down | have your 


“ Weare very well pleased with your Waste Oil Filter. Our engineer says that he obtains more than 
of into the filter, and as this 


MONEY SAVERS TO ANY USERS OF MACHINERY. 
Pay first cost in a short time, as Dirtied Oil, which has hitherto been threwn 


Warrs ror List OF TESTIMONIALS AND SAMPLES OF WORK DONE BY THE Fiurur, 
No. 1. For users having only a small quantity of oil es + ge atari 3: 


Two top 8 by ia hold about 12 gallons 





























70/- 








10/- 
by 28 in. 189/- 








WrLLs’ 
OVER 
HORIZONTAL OIL FEEDERS. 


2,000,000 SOLD. 





Spouts are made of solid Brass, and 
sorewed in. — be easily replaced 
when 











= ‘ pint, with valve 27/- doz. For —, od mee or other 
mal, h6tlCUS acim Fitted with anoilSave-all, 
se pt New Improved Pattern, - No. 6 }pint .. 24/- per doz. | Hook, Pricker and Chain, 
pnts, 64/-pat don. ‘Alo made withe a Mi jesch He Shy. 90» [sad Mathie Thom 
@; also made with tent b bo’ No, 68 1 - 36/- lor stamp owne: Burns 12 hours. 
filler, A few shades only gives have. ng * be ° wits whe. scans fag . ; Dame or number on. Holds half-a-pint. 


SINGLE TORCH LAMPS. 





Nos. 5, 6A, and 5B. 


“UONBREAEHKABI.E” LAMPS AND OXKL FRBIDARS. 
Orr. GAS 


No. 29 Miners’ Lamp. 


A Handy, Reliable 
Lamp, burning 
Colza and other 
heavy Oils for use 
in Mines, &e. 





PRICE 3/- EAOH. 


















LAIYPsSs. 
Smokeless Flame from Kerosene without wick. 
Nos. 12A, 18A, 14A, 
No. 12. Burnsthree hours, -j 
No. With Tripod 
No. 18. five hours, 
No. a” With Tripod, 
Ne. 14. Burns seven, 16/« 
No. 144. With 
19/- each. 
































<>" “WELLS LIGHT” 





WELLS terrae 





(WALLWORK & WELLS’ PATENTS). 


| 


to BOOO Candle Power. 








POWERFUL PORTABLE LIGHT FROM OIL. 


FOR ENGINEERS, CONTRACTORS, 


and COLOUR WASHER. 


WALLWORK AND WELLS’ PATENTS. 
PAINTING BY MACHINE. 














SHIPY. RAILWAYS, COLLIERIES, 
QUARRIES, MINES 


Over 13,000 Sold. 













“eee Supplied to 400 British and Foreign Railways. 
, Adopted by 26 Governments, and all leading Firms. 


S00 en Memativaton Baty Canal. eo 





Painting Speed up to 3 sq. yds. per minute 
with each Nozzle. 
Lime Wash Speed 12 sq. yds. per minute. 





&e, 


L. &N.W., G.W., L. & Y., G.C., G.N., N.E., | 


LIVERPOOL OVERHEAD & OTHER RAIL- — 


WAYS, ENG BOILER 








Mo. lamp, 500 or 1500 Candle- Hand Oa. 

» 2 1600 oF 2500 Candles. Useful and Portebhe sectors’ fis BRIDGE BUILDERS, SHIPYARDS, No.1 — bo 280 8 | compre = 

ek pattern £15 10s. No. 2 710 
—= 4 toner 500 Gandlon._A moet powertil Camp £6 ts. | GASWORKS, and LEADING FIRMS, 0.3 *, scat at 


PAINTER & LIME 










0 
GREAT SAVING IN TIME, PAINT, and LABOUR. 307 


SUPPLIED TO € GOVERNMENTS, The 7 (a 
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AMERICAN COMPETITION.—No. IV.* 


Ir may be of interest to examine shortly some 
of the causes which enable American manufacturers 
to compete in the British market in lines of engi- 
neering goods which we have always considered to 
be our own speciality. ‘ 

The low cost of raw material, and the enormous 
production of iron and steel under more favourable 
conditions than exist in any other part of the 
world, give the American manufacturers a great 
advantage. Other important factors contribute 
not a little in cheapening and increasing the 
rapidity of output in the United States. In 
most cases the American manufacturer devotes 
himself to the production of a given line of 
standard articles, and no trouble or expense is 
considered too great, to simplify or improve the 
manufacture of the speciality, by designing machi- 
nery which may do away with skilled labour. The 
human factor is eliminated as much as possible, 
thus lessening the chance of error, while giving to 
the workman facilities, which are rendered impos- 
sible here by trades union laws, to earn maximum 
wages with a maximum output, to the mutual 
benefit of employers and employed. An approved 
design once decided on, is reproduced by the thou- 
sand, and deviation therefrom avoided ; but the 
maker is quite sure in the first place that the 
design is the best that can be obtained. 

Large British shops follow a contrary practice, 
and are often prepared to make, and do make, 
a variety of things while possessing but few 
special machines ; thus the advantages of constant 
reproduction are lost, much unnecessary labour is 
involved, and the finished product is at once more 
costly, and less perfect, than if it had been manu- 
factured automatically. Unconsciously the con- 
sulting engineer is largely in fault for the existing 
state of affairs. In too many cases the desire 
to father a new design preponderates over the 
advantage of keeping close to recognised standards. 
On the other hand, the American believes that the 
manufacturer is a higher authority as to his own 
speciality than any consultant can possibly be. 
The maker is therefore put upon his mettle, and 
the goods produced are sold on his guarantee of 
their fitness, not on the basis that they comply 
with a given specification. 

English engineering shops no doubt possess 
admirable mechanical appliances for doing certain 
work, but there is with us an unfortunate tendency 
to be content with them because the work they 
do is good. In America the owner or manager of 
a shop does not rest satisfied, but is always on the 
look-out for improved methods whereby the work 
can be done more quickly, and of course as well. 
The result of this constant striving to do better 
things, mechanically speaking, is that machine tools 
are regarded as temporary, not permanent, means 
to an end. In no first-class American works is 
obsolete machinery to be found. It is often the 
rule to regard eight years as the full life of a 
machine ; at the end of that time it is expected to 
be out of date, and must be replaced by another 
more efficient ; depreciation charges in shop ac- 
counts are charged on this basis. The result of 
this constant striving after better things is to 
stimulate master and man alike, keeping the former 
keenly on the look out for improved processes, and 
encouraging the latter to devise new methods for 
increasing and bettering output. Constant changes 
are thus in progress, and probably experience has 
taught the American manufacturer seldom to make 
a mistake when he makes a change. 

The United States has a far greater home market 
than Great Britain; its customers have become 
accustomed to certain fixed lines of products. 
American manufacturers can therefore standardise 
and reproduce in great quantities more easily than 
we. In foreign markets America is, at least, in 
one respect, on a far better footing than ourselves. 

‘he very low through freight rates that it is pos- 
sible to obtain in America, owing to the combination 
of railway, dock, and shipping interests, greatly 
affect the question. Rates per ton are cheaper 
between, say, Chicago or St. Louis, and any English 
or Continental town, 4000 to 5000 miles away, than 

tween English or Continental towns, separated 
by but a few hundred miles. British railway 

f ° 
reights are ruinous, 
e English manufacturer is generally reluctant 


* See pages 347, 379, and 413 ante. The author of this 





article, a well-kn Engli : : 
pame thould now ane engineer, prefers that his 


toexpand. In but very exceptional instances is he 
willing to risk enlarging his shops to accommodate 
prospective orders. In America the reverse is the 
case. Manufacturers are always ready to enlarge. 
The American may pride himself on being ahead of 
any other nation, but this does not prevent his adopt- 
ing advantageous methods which he sees abroad. 
The Englishman is too conservative to willingly try 
foreign methods. Until recently the average 
Englishman was profoundly ignorant of what was 
being done abroad, and was unwilling to believe 
any statement which he had not verified with his 
own eyes. During the disastrous times that fol- 
lowed the great panic of 1893, many of the Ameri- 
can manufacturers spent great sums in extending 
and equipping their works, to have them in readi- 
ness for the busy times which they foresaw that 
reaction would bring to their home trade, but 
without realising that these extensions would prove 
inadequate to fill the demands of foreign markets. 
In this country it is too often the rule for manu- 
facturers to complacently turn away work during 
busy periods, resting content with the means at 
their disposal to work at full capacity, and shrinking 
from the cost of expansion in the time of enforced 
inactivity. Thus, when the next series of bad 
years come, they will find their American com- 
petitors in a far better position than themselves to 
get such work as foreign markets will offer. 

Nearly all large English concerns are managed 
and controlled by elderly men—men doubtless of 
great capacity, but who naturally are unwilling to 
try new methods with which they are unacquainted. 
In America the reverse is usually the case. 

A vital point in which we are far inferior to 
America is in our technical colleges. These are 
certainly better than they were, but they still 
leave much to be desired. The narrow-minded 
policy of trade unions existing in this country is 
also a fertile source of trouble. It is a fact that 
a very large number of the skilled foremen in 
those American workshops which are inundating 
the world with their products, were originally 
British subjects. In America the harder a man 
works the better he is paid, and there is little 
time or inclination for loafing. Great encourage- 
ment is also given to the inventiveness of the 
men. We find English, Scotch, Irish, Welsh- 
men, Danes, Norwegians, Swedes, Germans, and 
Swiss throughout America occupying high posi- 
tions. They have become naturalised, and in 
many casesare more American than the Americans. 
They bring to bear upon the conditions that exist, 
the special knowledge which they have brought 
with them from their former homes. 

The American and British manufacturer exhibit 
a marked difference as to their willingness to im- 
part information to outsiders. The American, as a 
rule, will, without hesitation, take anyone through 
his works, show any novel methods which he may 
have adopted, and Se any informa- 
tion which his visitor may be anxious to acquire. 
English and Continental manufacturers do not 
throw open their works to the public, and are not 
anxious to supply information. The American, 
unlike his English competitor, is always anxious 
to learn from abroad what may be useful to him 
at home. This spirit, it is true, was more evident 
twenty years ago than it is now, and it was at that 
relatively remote time when Americans looked 
most earnestly to England as the great source of 
useful information, that we as a nation derided the 
idea that any mechanical good could come from 
across the Atlantic. 

American engineers and managers may now be 
found the world over, studying the requirements of 
different countries. They try to impress foreign 
customers with the superiority of their goods, and 
send home most elaborate and valuable reports. 
They will manufacture exactly such goods as the 
special market may require, instead of forcing 
standard lines of products on those markets. 

There is one field particularly in England which, 
owing to unfavourable circumstances as regards 
home competition, is —— in the hands 
of America. This is the field of electric trac- 
tion and power transmission, including its steam, 
electric, and other accessories. 

The backwardness of this industry in England 
may be accounted for in great part by the stringent 
laws regarding electrical enterprise, laid down in the 
early eighties and the Tramways Act in 1871. These 
laws prevented the investment of English capital 
in such undertakings at home, and statistics prove 





that far more British capital is invested in foreign, 


than in domestic, electrical enterprise. America, 
unhampered by such laws and owing to nai 
conditions and requirements, is now far ahead of 
us in this class of work. One of the large electrical 
concerns in America has now in hand nearly fifty 
1500-kilowatt machines for railway and tramway 
work alone, and one manufacturer of steam engines 
is constructing eleven 10,000 horse-power and eleven 
6000 horse-power steam engines, not counting 
numberless engines of 3000 horse-power and under, 
for traction work only, at the present moment. It 
is evident that such shops can afford to lay down 
new machinery and spend large sums on experi- 
ments which result in the production of the 
cheapest and best machinery. 

The phenomenal rapidity with whieh the re- 
sources of the United States have been developed, 
both of raw material ‘and’ manufactured products ; 
the high standard of excellence in design, and 
promptness in execution, that lias been reached, 
and which makes America a dangerous competitor 
not only to this country, but to our other dreaded 
commercial enemy, Germany, has been accom- 
panied with certain disadvantages, which, belong- 
ing as they do to the ethical and social aspect of 
the question, do not fall. to me for consideration. 
Devotion to business, to the almost entire exclu- 
sion of everything else, is one of the causes of 
American success ; it has brought its triumphs, but 
not without cost. The American engineer, or busi- 
ness man, becomes perforce so engrossed in his 
work that there exists nothing else in the world for 
him. He has no choice but’ to become a slave to 
his business, and to maintain the pace that has 
been set in the race for success. Internal com- 
petition is so .keen, to say nothing of the 
competition in the wider field he is now 
ambitious to occupy, that he cannot have 
a choice, or turn aside for rest, to the 
many other occupations and relaxations that 
make life worth living, as we know it. It 
may well be that we err too much on the other 
side, treating leisure as the important business 
of life, and work as its unfortunate necessity. For 
the typical American work is the sole occupa- 
tion of life. Educated, capable, and energetic 
young men enter on their business career with a 
solemn earnestness of which we know little, and 
becoming absolutely absorbed therein, find no 
leisure or inclination (except on brief occasions) to 
devote any part of their time to national or local 
politics. It matters little to them if misgovern- 
ment or abuses exist, so long as it does not affect 
their success. As a natural consequence, too, this 
concentration on business affects family and social 
life to a very large extent. Where these peculiar 
conditions will lead is a problem which, as I have 
said, does not fall into this brief discussion, but that 
it will play an important part in the nation’s history 
is as certain as that the characteristic laissez faire of 
the Englishman has set its imprint on the present 
generation of Britons. 

Nearly all the American products which have 
inundated foreign markets are those in the manu- 
facture of which little skilled labour is required. 
These goods, when once properly designed, are 
turned out with astounding rapidity, and the 
American has little patience with any product 
which cannot be reproduced in this fashion. 
Manufactures which require skilled and careful 
artisans throughout the process of production, do 
not, and probably never will, come from America. 
In this fact there is much food for thought. 

There is another matter which, in considering 

ssible and probable American progress, must not 
o lost sight of. I refer to the trusts and com- 
binations, and to the one-man control which is 
such a large factor in American business, and 
which appears steadily and surely to bring the 
national wealth ‘into a few hands. I could 
easily name a dozen men whose power and 
rule is as autocratic in their own lines as that of 
the Czar. So far most of these men have acted 
wisely in the main, and as long as this be the case 
there is nothing to fear. But should they, or 
what is more probable, should their successors, 
abuse the vast power vested in them, the conse- 
quences would be a social convulsion so far-reach- 
ing that the disastrous result to American industry 
is difficult to conceive, and would reduce, if not 
remove, the dangers of American competition, 
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THE BRITISH ASSOCIATION. 
(Continued from page 421.) 
Tue PuysicaL aNp CHEMICAL SECTIONS. 

Tove Dover will not rank with the great 
ineetings, it was certainly a successful and instruc- 
tive gathering, as far as Section A—Mathematical 
and Physical Science, and Section B—Chemistry— 
are concerned. Dover had been selected with the 
object of enabling the members of the British 
Association to meet their French confréres, sitting 
at the same time at Boulogne. That object was 
attained. Great numbers had, however, not been 
expected at Dover, and it would have been diffi- 
cult to accommodate them. The 300 French mem- 
bers who crossed over from Boulogne on the Satur- 
day, and the 75 delega‘es who proceeded to Canter- 
bury on the Wednesday, together with their hosts, 
came for the day only, or had, at any rate, not 
intended to stay, though wind and sea willed other- 
wise. We must say a word on the exchange of 
international courtesies. Although the President 
of the British Association, Sir Michael Foster, and 
the Mayor of Dover had received and welcomed 
the visitors from France on the Pier and in the 
Town Hall on Saturday, and although everybody 
knew that the complimentary lunch was to follow, 
Professor Poynting, F.R.S., President of Section 
A, would not let the opportunity pass without 
greeting the French physicists, and Sir George 
G. Stokes and Professor Riicker heartily en- 
dorsed his words of welcome. Professor Riicker 
rose in his official capacity as Secretary of the 
Association. He had attended one international 
conference, which aims at cataloguing scientific 
—— for the benefit of all nationalities, and 

e was going to attend another at Wiesbaden, 
which hopes to pave the way for an international 
union of all scientific academies and institutes, and 
strives after what has not been reached yet in 
politics—an international court of appeal, through 
which the various Governments could be approached 
on questions of universal interest. Professor 
Barker, of Philadelphia, also wished to join in the 
expression of international goodwill. It was now, 
he said, the case of friends across the Channel ; he 
wished to remind the Section that the Atlantic 
would some day be a channel, and the members of 
the American Association were.ready to extend to 
British and French colleagues all the hospitality of 
their Continent. Other speakers pleaded the 
cause of international science, and it is to be hoped 
that all the noble words so freely scattered will 
not entirely be lost. 

Among the 27 foreigners whose names appear in 
the list of 1403 members, we notice, as connected 
with Sections A and B: Professors Barker, of the 
University of Pennsylvania; Barus, of Brown 
University, Rhode Island; Bauer, of the United 
States Geodetic Survey; Chappuis, of Paris ; 
Fittig, of Strassburg; Ladenburg, of Breslau ; 
Lemvine, of Paris ; E. P. Lewis, California Uni- 
versity ; Van Rijckevorsel, of Rotterdam ; Rotch, 
of the Blue Hill Observatory, Mass. ; Dr. Schott, 
of the Deutsche Seewarte, Hamburg; and Pro- 
fessor Thurston, of Cornell University. We see 
that the United States was well represented. 
The sections were not overburdened with papers, 
and, beginning at 10 or 10.30, could finish by 1.30 
without afternoon sittings. But the winding up in 
Section A, in spite of the customary subdivision 
into a mathematical and a physical department on 
one day, required an effort and the sacrifice of Pro- 
fessor Poynting’s paper on a ‘‘ Method of Making 
a Half-Shadowed Field in a Polarimeter by Two 
Inclined Glass Plates,” which he had generously 
caused to be placed last on the list. Many very 
good papers were read, and the discussions were 
to the point. The rule that readers of papers or 
leaders of discussions shculd be limited to 20 or 
15 minutes, and other speakers to five, was not 
rigorously enforced, because the necessity did not 
often arise. The secretaries of Section A were: 
Dr. J. L. Howard, Dr. Lees, Professor Watson 
(Recorder), and Mr. E. T. Whittaker; in Sec- 
tion B: Mr. A. D. Hall, Dr. Kohn (Recorder), 
Dr. T. K. Rose, and Dr. W. P. Wynne. 


Proressor Poyntine’s ADDRESS. 

The presidential address which Professor J. H. 
Poynting, F.R.S., delivered before Section A, is a 
beautiful philosophical discourse, distinguished by a 
lofty eloquence, of which it will be difficult to convey 
a true idea in a brief s We will follow his 
line of argument as closely as possible. While each 








new discovery is a positive addition to our know- 
ledge never again to be lost, Professor Poynting 
said, the range of the investigation and the nature 
of the knowledge gained form the theme of endless 
discussions. Nevertheless, physicists tend towards 
a general agreement as to the nature of the laws on 
which they base their discoveries. The address 
proceeded to consider the terms of the agreement, 
and the form in which they should be drawn up. 
The range of the physicist’s study consists in the 
visible motions and other sensible changes and 
conditions of matter; his method consists in 
finding out all resemblances and in classing 
together similar phenomena, and he ventnred 
to predict on the assumption that the like- 
nesses of the future will be the likenesses 
of the past. This account of Nature, then, is 
a descriptive account. . Were there no simi- 
larities in events, our account of them could 
not rise above a mere directory, with each 
individual event entered up separately with its 
address. But the similarities observed enable us 
to make, instead of a directory, a readable book 
of science, with laws, or at least probabilities, 
as the headings of chapters. These laws are 
brief descriptions of observed similarities. The 
law of gravitation states that to each portion 
of matter we can assign a constant—its mass 
—and that there is an acceleration towards 
it of other matter, proportional to that mass 
divided by the square of the distance ; and all bodies 
resemble each other in having this acceleration 
towards each other. When a law is expressed by 
an equation, that equation is a statement that two 
different sets of measurements are made, repre- 
sented by the terms on the two sides of the equa- 
tion, and that all the different cases resemble each 
other in that the two sets have the constant rela- 
tion expressed by the equation. 

If this is the true nature of physical laws, Pro- 
fessor Poynting proceeds, they have greatly fallen 
in dignity. Not long ago they were described as 
the ‘Fixed Laws of Nature,” supposed to be 
sufficient in themselves to govern the universe. 
Now we can only assign to them the humble rank 
of mere descriptions, often tentative, often erro- 
neous, of similarities, which, we believe, we have 
observed. This conception of the laws of nature 
was a survival of a much older conception of the 
scope of physical science : an anthropomorphic or 
physical view, when man, seeing that his purpose 
and will were followed by motions and changes in the 
matter about him, considered the laws as expres- 
sions of fixed purpose. It is the only method 
which we attempt to follow when describing the 
motions of our fellow-creatures. But as the study 
of Nature progressed, it was found to be quite 
futile to bring in the ideas of purpose and will when 
merely describing and classifying. Survivals of the 
ascription of moral qualities to matter, can be traced 
in our language. Thus, gases are said to obey or 
to disobey Boyle’s law, as if it were set forth as an 
ideal for imitation. From that point of view 
hydrogen is nearest to perfection, almost a sort of 
Pharisee among the gases; oxygen and nitrogen 
are good enough ; carbon dioxide and chlorine poor 
sinners, which yield to temptation and liquefy when- 
ever circumstances press at all hardly. 

Wespeak of good or bad radiators and insulators, 
as if it were their duty to radiate and to insulate. 
In deprecating this practice, Professor Poynting is 
aware of risking the accusation of pedantry. 
‘*But the reaction of language on thought is so 
subtle and far-reaching ; there is no such thing as 
a failure to obey a physical Jaw. A broken law. is 
merely a false description.” Further, on the 
purely physical or descriptive view, the idea 
of cause is quite out of place. We explain an 
event not when we know ‘‘why” it happened, 
but when we show ‘‘how” it is like some- 
thing else. . Newton explained the falling of a 
stone, when he showed that its acceleration was 
similar to, and could be expressed by, the same 
law as the acceleration of the moon towards the 
earth. It would be a great assistance to clear 
thinking if we could entirely abolish the word 
‘*cause,” and be content to own that our laws are 
but expressions of ‘‘how” things occur. To use 
an old but never-worn-out metaphor, the physicist 
is examining the garment of Nature ; learning of 
how many—or, rather, of how few—different kinds 
of th it is woven, and how each thread 
enters into the pattern. How many different 
kinds of thread does Nature use? So far we 
have recognised some eight or nine, the number 








of different kinds of energy which we still count as 
distinct, though we cannot believe the distinction 
to be real. ile we watch Nature’s loom and a 
particular thread, that thread disappears and a 
thread of another colour takes its place. Is it 
really a new thread? We do not know. But we 
are not content with discontinuous descriptions 
and we form a mental picture of what may be 
going on. To form that picture, we naturally 
choose the sense which makes such pictures most 
definite, the sense of sight; and we think of a 
constitution of matter which enables us to explain 
the various changes in terms of visible motions, 
Thus we imagine a mechanical universe, and wo 
have examples of mechanical systems of astonish- 
ing accuracy. The planet keeps to the astrono- 
mer’s time-table ; but the wind still bloweth where 
it listeth. 

The only foundation as yet imagined for this 
mechanical explanation is the molecular and atomic 
hypothesis. If we could trace that hypothesis 
back, we should probably find that it arose in an 
attempt to explain expansion and contraction, 
solution and evaporation. Were matter con- 
tinuous, we should have to admit these phenomena 
as simple facts. But if matter consists of a crowd 
of separate particles, then solution is merely the 
mingling of two crowds, and evaporation a dispersal 
from the outskirts. Forages, the molecular hypo- 
thesis hardly went any further. The first step 
forward was the ascription of vibratory motion to 
the atoms, to explain heat. While light was re- 
garded as corpuscular, and while direct action at a 
distance presented no difficulty, the molecular 
hypothesis served as the one foundation for the 
mechanical representation of phenomena. But 
when we learned that light would best be explained 
on the assumption that it consisted of waves, we 
wanted something to wave, as Lord Salisbury has 
said ; and after Faraday’s researches on dielectrics, 
and the abandonment of direct action at a distance, 
the ether was called in to aid matter in the explana- 
tion of electric and magnetic phenomena. 

But the mechanical hypothesis has not always 
taken the dualistic form of material molecules 
floating in ether. Boscovich’s theory of point- 
centres surrounded by infinitely extending atmo- 
spheres of force, was an attempt to get rid of this 
dualism. Faraday gave the theory another form. 
Lord Kelvin’s vortex theory is simpler. All space 
is filled with a continuous fluid, and the atoms are 
mere loci of a particular type of motion of this 
frictionless fluid. Where there are whirls, we call 
the fluid matter; where no whirls, ether. All 
energy is energy of motion. Dr. Larmor similarly 
fills all space with a continuous substance of one 
kind, this time solid rather than fluid. The atoms 
are loci of strains instead of whirls, and the ether 
is that which is strained. 

How are we to understand this constitution of 
matter and of the connecting ether? We see the 
threads of the garments of Nature spangled with 
beads of matter. We look closer, and the beads of 
matter vanish; they are mere knots and loops in 
the threads of ether. The special molecular and 
ethereal machinery has been developed because the 
sense of sight is our most developed sense. Had 
we a more delicate sense, we might have con- 
structed different hypotheses. Imagine a very 1n- 
tellectual and very hypothetical dog. He finds that 
his sense of smell is excited by surface exhala- 
tions; would he not be content with a corpus- 
cular theory of light, and think of the different 
colours as different kinds of smell ? 

While the building of Nature is going on from 
within, the model which we seek to construct in our 
descriptive science, can only be constructed by means 
of a scaffolding from without—a scaffolding of hy- 
potheses. Yet granting the temporary value of 
our molecular and ethereal imaginings, they have 
their value. Abroad, indeed, a party has been 
formed which totally abstains from molecules as 4 
protest against immoderate indulgence in their use. 
This protest may go too far. People who think 
they can build without ladders and scaffolding, are 
perhaps only attempting to build from balloons. 
But such a protest may prevent us from supposing 
that we have no firm basis for facts of observation, 
until we have given a molecular account of them. 
Most of the phenomena of capillarity may be ex- 
plained simply on the assumption of a liquid sur- 
face tension. From that point of view, however, 
they stand quite alone; we want a molecular 
superstructure to connect —— with other 
phenomera. But, objects essor Poynting, 
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here the molecular hypothesis should stop ; 
and phenomena that canbe explained by 
means of surface tension without reference to 
molecules, should so be explained. There is more 
serious danger of a confusion of hypothesis 
with fact in the use of the ether. We should 
teach the phenomena of light, leaving the question, 
What waves? open until we see what properties we 
must assign to the ether. We should then realise 
that it is the constitution of matter which we have 
presumed, the hypothesis of discrete particles, 
which obliges us to assume an intervening medium. 
But Lord Kelvin and Dr. Larmor’s theories both 
indicate that we are moving in the direction of 
abolishing the distinction between matter and ether. 
We may come to think of matter no longer as con- 
sisting of separated granules, but as a continuum 
with properties grouped around centres which we 
regard as atoms or molecules. Another illustration. 
Electro-magnetic waves are commonly described as 
ether waves ; but, so far as we know, these waves 
start from matter; their energy was energy of 
matter, and as they travel on, their electric energy 
can probably be expressed in terms of the mole- 
cules of air in their path, because they effect atomic 
reparations. If so, then the air is quite as much 
concerned in their propagation as the ether. 

We also run risk in supposing that we have 
something more real in mechanical than in other 
measurements. Professor Poynting illustrated this 
argument by referring to heat energy, and the idea 
that mass-acceleration alone can measure a force. 
Finally, he passed to limitations of the range of 
physical methods and descriptive laws. That 
method was developed in the study of the non-living. 
We can give a fair account of the motion of a 
steamer, but we. have no laws for the movements of 
a passenger on board. Here we cannot predict from 
one set of measurements. But the persistent 
physicist assumes that if he only knew all about 
molecular positions and motions on living matter, 
then the ordinary physical laws could be applied. 
He would say, that it is absurd to begin with so 
complicated a mechanism as that of a Channel 
passenger, and would study some lower form of 
life. But Professor Poynting considers that the 
assumption that physical methods do apply, and 
that purely physical explanations will suffice 
to predict motions and changes, voluntary and 
involuntary, is at present simply a theory which 
we should unhesitatingly reject in physical inves- 
tigation. That sounds inassailable. But does 
Professor Poynting not go too far in the other 
direction, when he concludes: ‘‘It appears to 
me that, while in non-living matter we can 
always find similarities, in a living being there 
are always dissimilarities. Taking the psychical 
view—the only view which we really do at pre- 
sent take—in the living being, there is always 
some individuality, something different from any 
other living being, and full prediction in the 
physical sense and by physical methods is im- 
possible. If this be true, the loom of Nature 
is weaving a pattern with no mere geometrical 
design.” With the last sentences everyone will 
agree. But could the fundamental question not 
have been left entirely unprejudiced ? 

In proposing a vote of Kank, which Sir Norman 
Lockyer afterwards seconded, Sir George Stokes 
emphasised, how very important it is to start with 
clear conceptions. There can be no doubt as to 
which paper we ought to notice first after this 
address. It is a most important and not less 
fascinating communication, by Professor J. J. 
Thomson, F.R.S., on 


THe ExisteNcE or MassES SMALLER THAN 
THE ATOMS. 


Professor Thomson guided the Section step by 
step. We can easily trace the path of kathode 
rays, since they produce luminous effects on the 
bodies on which they fall. They are deflected by a 
magnetic field. The deflection of the stream de- 
pends upon the mass of each particle and the 
electric charge it carries, that is, upon their ratio, 
m/e. This ratio Professor Thomson finds to be 
very small: it is only one-thousandth of the corre- 
= Sere. value for the hydrogen ion in ordinary 
electrolysis. Is the mass of the kathode stream 
particle smaller than that of the electrolytic ion ; 
or is its charge greater? To settle this ques- 
tion we must have other observations. A nega- 
tively electrified surface is discharged by ultra- 
violet light ; here the e can be determined, but the 
ratio m/e is not easily ascertained, as we have no 





luminous e fects to help us. But Professor Thom- 
son devised the following arrangement : A metallic 
plate is charged negatively. At a variable distance 
from it and parallel to it, is placed another very 
large plate, perforated, through whose perforations 
the ultra-violet light falls upon the metal. The 
discharged particles move in straight lines across 
the space over to the screen, and the rate of dis- 
charge can be measured. The whole device is 
placed in a vacuum of about 0.01 millimetre of 
mercury, and between the poles of anelectro-magnet. 
When the field is excited, the particles are deflected 
and begin to move in cycloids. Whether or not 
those cycloids will cut the screen on which 
the particles can give off their charges, depends 
upon the distance between plate and screen. When 
the distance was small, the discharge proceeded as 
before; when large, the rate of discharge was 
diminished. In this way the m/e was determined ; 
the value agreed with that for the kathode rays. This 
ratio was confirmed in a third way. When acarbon 
filament is raised to incandescence in a hydrogen 
atmosphere, the hydrogen becomes negatively 
charged, and those particles are again deflected by 
a magnetic field. 

The experiment with ultra-violet light further 
allows us to calculate the e, electric charge. The 
rate of flow between the two plates is determined 
by the product new, number of particles, their 
charge, and their velocity. The velocity u has been 
measured by Rutherford and J. J. Thomson. The 
number 7 can be derived from C, T. R. Wilson’s 
researches on the condensation consequent upon 
sudden expansion of moist air exposed to Rontgen 
rays, ultra-violet light, &c. In dust-free air, the 
electrified particles seem under such circum- 
stances to act as nuclei for condensation. A de- 
finite amount of water is deposited in each cubic 
centimetre ; the total quantity of water is, there- 
fore, known. From Sir G. Stokes’ formule for 
the rate of fall of drops of certain sizes, we further 
derive the size of the drops in Wilson’s clouds. 
The quotient gives the number of the nuclei. 
We thus know new and n and wu; hence also e. 
J. J. Thomson and Townsend have ascertained that 
the electric charge e is the same for Rontgen rays, 
ultra-violet light, and a hydrogen ion. The m/e is 
independent of the nature of the gas. But, as we 
mentioned, the m/e of the hydrogen ion is 1000 
times greater than in the case of kathode stream 
particles. Hence the m, the smallest mass whose 
existence Professor Thomson has proved, can only 
be a small fraction of the hydrogen ion. This 
mass may be more electrical than chemical. Its 
energy might possibly be inquired into with the 
help of a substance which is transparent to Ront- 
gen rays. Such a screen would allow that energy 
to pass, but stop the material particles and their 
mechanical energy, which would be converted into 
heat. 

All this refers to negative electrification. As to 
positive charges, Wien and Ebers have found that 
the m/e agrees with the electrolytic value, but that 
it is not constant and depends upon the nature of 
the electrodes and the amount of gas, contrary to 
the behaviour of negative particles. Professor J. 
J. Thomson appears to accept these observations ; 
but we may have misunderstood his final infer- 
ences, which he put with diffidence. The positive 
electrification of an atom would be removal of one 
of these minute negatively-charged corpuscles ; the 
negative electrification, the addition of one of these 
corpuscles to the mass of theatom. Thus the mass 
of the atom would not be constant ; and in hydro- 
chloric acid, for instance, with which Professor 
Thomson has long experimented on somewhat 
similar lines, the mass of hydrogen would be slightly 
less, and that of chlorine slightly more, than 
half the total mass. We should thus come back to 
Prout’s hypothesis (1815), that the atoms of so-called 
elements are conglomerates of a primordial mass, 
a view which spectroscopical evidence seems to 
support, and which Lockyer advocates in his own 
manner. 


Vacuum DiscHarces. 


In opening the discussion on this paper, Pro- 
fessor Broca, one of the visitors from France— 
Professor J. J. Thomson spoke on the Saturday 
morning—communicated a note on a new kind of 
vacuum discharge. He connected two fine pla- 
tinum point electrodes, 4 millimetre apart, with a 
powerful induction coil, giving outside a spark of 
16in. A spark passed in the vacuum, and the 
anode (positive) platinum was deposited on the 








walls of the tube, and the stream of the particles 
deflected by a magnet in the direction opposite to 
the deflection of the (negative) kathode stream. 
The spectroscopic examination showed that the 
arc contained different molecules in different 8, 
and the less refrangible rays of platinum (produced 
by the most minute particles?) could alone be 
detected. 

Professor Riicker mentioned that Professor A. 
Schuster had observed spectral lines of bodies not 
present in the electrodes, which seemed to sprin 
into being in the arc; and that all they had hea 
tends to convince us, more and more, that all ele- 
ments are built up of one elementary substance. 

On the invitation of the President, Sir Norman 
Lockyer briefly expressed his views on the order 
in which the metals made their appearance in 
stars and on excessively fine forms of matter. 
So early as 1873 he noticed that the silver spec- 
trum was not the same in the diiferent parts of 
the sun. Recently he has studied the tempera- 
ture conditions of various kinds of stars, and 
come to the conclusion that helium appeared 
first in hot stars, then hydrogen; possibly a 
modified form of hydrogen would precede the 
helium. Afterwards come magnesium and cal- 
cium, then oxygen and nitrogen, carbon and 
silicon, finally iron and copper and other metals. 
The stars show the proto-metallic lines, visible 
only at the highest temperatures we can produce 
in our laboratories. This order is not the order of 
the atomic weights. But we may regard mag- 
nesium and calcium, as we know them, as proto- 
metallic modifications which dissociate at higher 
temperatures into atoms of smaller mass, of exces- 
sively small masses, in fact. In kathodic rays, he 
could not discover any traces of definite lines, 
even after exposures of eight hours. Sir Norman 
also referred to the grouping of spectra into series 
of lines, effected by Rydberg and by Runge and 
Paschen. 

When Professor 0. Lodge was called upon to 
open the discussion on 


Tue Seat or Vorta’s Contact Force, 


he remarked that he was still under the spell of 
Professor Thomson’s discourse. It looked almost 
as if electricity, and not matter, were the atomic 
thing ; Johnstone Stoney would call the corpuscles 
of Thomson, electrons. The Zeemann effect would 
offer another means of determining the ratio m/e; 
and the new phenomenon, observed by Phillips, 
had a direct bearing upon the question. As to 
Volta’s contact force, he had very little time at his 
disposal. We celebrate the centenary of Volta’s 
observations, but are not agreed yet about the ex- 
planation. The controversy has been raised again 
last year by Lord Kelvin, who, on this question, 
occupies an almost isolated position. The majority 
of physicists regard all the three facts discovered 
by Volta—the difference of potential between two 
metals, copper and zinc, soldered together; the 
absence of potential difference when the two plates 
dip into an electrolyte, as long as the circuit is not 
closed ; and the flow of current in the closed cir- 
cuit—as due to chemical action of the medium, gene- 
rally air, on the metals ; and Mr. Lodge himself has 
found that the Voltaic series agree with calculations 
of the heat of oxidation. Lead andiron behave ex- 
ceptionally, however. Lord Kelvin believes, from 
experiments with condensers consisting of a copper 
and zinc plate, &c., in a chemical affinity between 
the surface layers of the two metals, and he centres 
the force in the junction, whilst others spread it 
over the plates ; and, according to him, the effect is 
much the same in different gases and in a vacuum 
at various pressures. If this view were correct, an 
alloy, a brass, should be formed at the junction, 
and what is measured as contact force would be the 
energy of combination of zinc and copper. Pro- 
fessor Lodge went further into the question ; but 
Lord Kelvin was not present, and there was ‘no 
time for any discussion. 


Luminous Rines Rotatine apout MaGnetic 
Lines oF Force. 


This remarkable paper, by Mr. C. E. 8. Phillips, 
is all the more interesting after Mr. J. J. Thom- 
son’s communication. Into the ends of an approxi- 
mately spherical glass bulb, 24 in. in diameter, are 
inserted two soft iron electrodes, 0.5 in. thick, 
almost meeting at the centre of the bulb, and 
projecting a little above their glass flanges out- 
side. The irons were made the electrodes of a 





secondary coil, and could be magnetised by 
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powerful electro-magnets. The pressure of the 
gas inside was reduced to 0.008 millimetre of mer- 
cury, which just allowed the glow discharge to pass. 
When the magnet is excited, and the induction 
current simultaneously interrupted, a luminous 
ring appears in the bulb rotating about the mag- 
netic axis in a plane vertical to it. Under certain 
conditions several rings are seen; they may last a 
minute, but their speed rapidly dies down. Their 
appearance and brightness is much influenced by 
the electrostatic condition of the outer surface of 
the glass bulb and the approach of electrically- 
charged bodies ; further by the shape of the mag- 
netic field. The gas in the bulb seems to contain 
negatively-charged free ions, which are being dis- 
charged. The preponderance of negative ions 
would, in Professor J. J. Thomson’s opinion, pos- 
sibly be explained by the circumstance that the 
motions of the positive ions are smaller than those 
of the negative ions. Mr. Phillips is continuing 
these researches; in June last he brought a cog- 
nate paper on ‘“‘ Dielectrification Produced by 
Magnetism ” before the Royal Society. 


RapiaTion FRoM A Source oF Ligut IN A 
Maenetic Frep. 

The preliminary report of this committee was 
read by Professor O. ge. The work has been 
done by Professor Preston, and is a continuation of 
Preston’s investigation of the Zeemann effect, and 
of Righi’s Zeemann effect observation. The matter 
was brought before the British Association last year 
by Professor 8. P. Thompson.* Light seems to 
be absorbed in a magnetic field, and not only when 
it travels along the magnetic lines of force (Righi), 
but also when travelling across the field. The 
absorption characterises itself as an extinction of 
certain lines, by the appearance of complementary 
colours, and by the further ~esolution of lines. 
The report now states that the different lines are 
not affected in the same manner, but that the first 
lines of all the triplets, ¢e.g., will undergo the same 
change, the seconds a different change which, how- 
ever, is the same for all of them, &. The magni- 
tude of the effect is inversely as the wave-length, 
and chemically related elements are affected in a 
similar way. 


Spectra, SENSITIVENESS OF Mercury Vapour IN 
HypROGEN. 
This paper, by Professor. E. P. Lewis, of Cali- 





* See ENGINEERING, vol. Ixvi., page 518. 
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fornia University, involves a vast amount of patient 
work for which there is apparently little to show. 
But the subject is of high importance, and the 
President, therefore, gave the author full latitude, 
although the time for adjournment had already 
passed, and there were other papers to follow. 
Quite apart from the physiological troubles 
in spectroscopic work, to which the following 

per refers, we are disturbed by impurities 
which affect the spectra to a yet unknown extent. 
The work has boas carried on in Warburg’s 
laboratory in Berlin. A {-shaped vacuum tube is 
filled with hydrogen, elaborately dried and purified ; 
the open end of the tube is closed by a seal of sul- 








huric acid. The intensities of the red and blue 
finies are measured photometrically. The induction 
coil electrodes: are applied externally to keep all 
foreign substances away. With this arrangement 
it is unfortunately impossible to measure the cur- 
rent strength. There is always a faint compound 
spectrum in addition to the gas spectrum. The 
red hydrogen line has its maximum intensity at 
3 millimetres pressure. The apparatus 1s con- 
nected with a Gebek in which mercury can be 
heated ; the pressure of the mercury vapour 1n the 
tube is calculated after Hertz. When the vapour 
tension of mercury corresponds to a temperature 
of —5 deg. Cent., the mercury lines can be identi- 
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fied ; but they do not materially affect the in- 
tensity of the hydrogen lines. When the vapour 
density comes up to the + 7 deg, value, the in- 
tensity of the hydrogen line drops visibly ; at 
21 deg. Cent., it has gone down to 0.5 its value ; 
that mixture would correspond to the addition 
of 1 molecule of Hg to 25 of H. When the 
reservoir tube is cooled again, the original 
intensity is restored. The intensity of the mer- 
cury spectrum seems to be proportional to the 
quantity of mercury present. But the weakening 
of the hydrogen lines can hardly be due to any 
greater conductivity of mercury vapour, for that 
vapour is, according to J. J. Thomson, an insulator. 
It looks more as if hydrogen in these cases acted 
the part of a metalloid, for we know that in salts 
the metal spectrum almost hides the spectrum of 
the metalloids. Professor Lewis was not aware 
that Professor Dewar, as we shall see, regards hy- 
drogen as a metalloid, contrary to the opinion as 
yet held. Dr. Lewis further observed that it is 
impossible to get rid of all the merc vapour if 
once introduced, as Cornu and others believe, and 
he had hence always to start with pure hydrogen. 


Spectroscopic EXaMINATION OF CONTRAST 
PHENOMENA. 


Dr. Burch gave an account of highly instructive 
and unfortunately dangerous experiments, most of 
which he had conducted on himself. He exposes 
the eye to the glare of bright sunlight, behind a 
screen composed of ruby glass in conjunction with 
a gelatine film stained with magenta, and renders 
himself red-blind in this way. Scarlet geraniums 
look black, red roses blue—a colour-blind person 
called the spectrum blue rose colour ; the spectrum 
begins with orange, shows the yellow D-line an 
intense green, and is unaltered otherwise, even the 
shades in blue and violet remaining distinct. Ex- 
posure to green extinguished all green and yellow, 
left the length of the spectrum unchanged, but 
there remained a green fog over the whole. 

The exposure to yellow is particularly interest- 
ing, as the blindness can be confined to certain 
— of the retina, whilst others are blinded 

y white light. Then the yellow blindness will 
extinguish red, green, and yellow, so that yellow 
would appear to be a erent § colour, consisting of 
green and red. Exposure to G-line blue cuts 
out all blue and violet; red and green ap 
fogged purplish or whitish. Successive blinding 
to indigo, violet, and red, leaves only a long strip 
of green visible, extending into the real red and 
blue. The exposures lasted sometimes eight 
minutes. Aitken, Hunt, Hess and others, have 
made ‘milar experiments with. shorter exposures 
and somewhat different results; but Dr. Burch 
has varied his tests so much that.the Section was 
unanimous in its high appreciation of his work. 
He has, moreover, arrived at some important 
results. 

Young regarded blue as a mixture of green 
and violet. But green-blindness does not affect 
the overlapping of blue into violet. Some people 
call violet a mixture of blue and red. ut 
the red-blindness never lasts longer than 10 
minutes, whilst the violet blindness continues 
for a day and more. Young admitted the possi- 
bility of separate sensations for blue and violet ; 
Dr. Burch demonstrated from his reproductions 
of spectra, as seen by blinded eyes, that there 
must be a separate sensation for blue ; and he has 
confirmed this by experimenting with natural] 
colour-blind people. On Young’s hypothesis, all 
complementary colours and contrast effects may 
be represented as coming under the same cate- 
gory as absorption spectra, in that they are 
due to the subtraction of something from the 
normal sensations. In this t, Dr. Burch 
sides with Young-Helmholtz against Hering. In 
the discussion, several speakers, Dr. Trouton 
among them, stood up for the three sensations, 
because the photography by three-colour gratings 
seems to be capable of reproducing all tints. Dr. 
Glazebrook remarked that the three-colour sensa- 
tion hypothesis rested chiefly on matching and 
mixing tests, which could hardly compare in reli- 
ability with Dr. Burch’s method. Dr. O. Lodge 
thought that the violet sensation of some people 
may be too weak for matching tests ; he himself 
saw the whole spectrum when making himself red- 
blind. Other speakers supported Dr. Burch en- 
tirely. In reply, Dr. Burch remarked that the 
ordinary green and blue were by no means 
pure, and that he could not match three colours ; 
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if one blinded oneself partially, all matches were 
upset. There were two classes of colour-blind 
people ; some see the whole spectrum, but the 
intensity of their sensations requires to be in- 
vestigated ; for others, the spectrum begins, for 
instance, with green. 


ELECTROLYSIS AND ELEcTRO-CHEMISTRY. 


The report of this committee was presented by 
Mr. W. C. D. Whetham, who has done the one 
rt of the work, the other part falling to Mr. E. 

. Griffiths, F.R.S. Mr. Whetham has determined 
the conductivity of very dilute aqueous salt solu- 
tions, the concentration varying between 0.05 and 
0.00001 of a gramme-equivalent per 1000 grammes 
of solution. He starts from pure water, distilled 
successively from glass over alkali permanganate, a 
copper still, into a silver vessel, from Jena glass, 
and, finally, from platinum into platinum, the last 
distillation being with acid potassium sulphate. 
The water was not quite so good as Kohlrausch’s, 
its conductivity heing 1.1 x 10-15 c.g.s. units, 
against 0.2 x 10-15, both at 18 deg. Cent. The 
cell is a platinum cage with a platinum bell as the 
other electrode ; the thermometer is placed within 
the screw stirrer, but Mr. Whetham regards the 
temperature determination as the least satisfactory 
part of the work. The telephone method of resist- 
ance determination having been found troublesome, 
an insulating drum driven by a handwheel was used 
for reversing the D’Arsonval galvanometer connec- 
tions. Great care was taken always to keep the 
same level in the cell, and the charging of the 
cell was effected with the help of a syphon. In 
spite of all precautions, however, a little air seems 
to leak in, and the apparent effect of gases on con- 
ductivity is but little studied. At extreme dilu- 
tions all conductivity curves fall off, probably be- 
cause then the inherent impurities of the water 
begin to prevail. Experiments have been made 
with sulphuric acid, the chlorides of potassium, 
sodium, barium, copper sulphate, and the bichro- 
mate, permanganate and ferri-cyanide of potassium. 
The results, so far, differ from those described last 
year only for extreme dilutions, but are concordant 
in themselves. Theoretical calculations have not 
yet been made. 

In determining the depressions of the freezing 
point, Mr. Griffiths has to measure or estimate 
temperature differences of 1/100,000 deg. Cent., 
and had trouble chiefly with dissolved gases. All 
rubber balloons and rubber tubing must be avoided, 
which might have been foreseen. To characterise 
the difficulties of the work, we need only mention 
that the 244 determinations made require 1? hours 
each. Mr. Griffiths is convinced that, when all 
sources of error have been removed, the freezing 
= values will be in agreement with the electro- 
ytic resistance values. 


(To be continued.) 





THE DESIGN OF ROTARY 
CONVERTERS, 


By H. F. Parswatt, M. Inst. C.E., and 
H. M. Hosart, 8.B. 
(Continued from page 391.) 
SrncLe-PHasE Rotary ConvERTERS. 

Tue winding is connected up to the commutator 
segments exactly as for an ordinary continuous- 
current dynamo. For the alternating-current con- 
nections the winding is tapped for a two-circuit 
winding at some one point to one cullector ring. 
Then after tracing through one-half of the armature 
conductors a tap is carried to the other collector ring. 
This case of a two-circuit single winding connected 
up as a single-phase rotary converter is illustrated 
in the winding diagram of Fig. 5, page 448, which 
relates to a six-pole armature with 64 conductors. 

In Fig. 6 is given a diagram for a six-pole single- 
phase rotary converter, with « two-circuit singly 
re-entrant triple winding. This winding has 72 
conductors. 

In Fig. 7 @ six-circuit single winding, also with 
72 conductors, is connected up as a single-phase 
rotary converter. For such a winding there are 
two taps per pair of poles, hence six taps in all, 
the winding being divided up into six equal sec- 
tions of 12 conductors each. 

In single-phase rotary converters the overlapping 
of the commutator and collector-ring currents is so 
much less complete than for multiphase, as shown 
already on page 391, Tables I. and II., Septem- 


economical because of the reduced output in a 
given machine. There is the further disadvantage 
that a single-phase rotary cannot be run up to 
synchronise from the alternating-current side. In 
general, the operation of single-phase rotary con- 
verters is distinctly unsatisfactory, and they are 
rarely used except for small output. An examina- 
tion of the windings shows that, due to the distribu- 
tion of the conductors over the entire peripheral 
surface, the turns in series between collector rings 
are never simultaneously linked with the entire 
magnetic flux ; in fact, such a winding used as a pure 
alternating current single-phase generator, gives 
but 71 per cent. as great a voltage at the collector 
rings as the same machine used as a continuous- 
current dynamo would give at the commutator.* 
The ratio of the outputs under such conditions, is 
for equal loads in the armature conductors, 71 : 100. 
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It will be seen in the following that this is largely 
avoided when the winding is subdivided for poly- 
phase connections, and the relative advantages of 
these different polyphase systems is largely depen- 
dent upon the extent to which they are free from 
this objection. 


THREE-PHaseE Rotary CoNVERTERS. 


The earlier rotaries were generally operated as 
three-phasers, the output for a given C?R loss in 
the armature winding being 38 per cent. greater 
than for the same armature as used in a continuous- 
current generator. To-day, however, most rotaries 
are being arranged to be operated either as four or 
six-phasers, with the still further advantages of 67 
per cent. and 98 per cent. increased output respec- 
tively, for a given heating of the armature con- 
ductors. 

For three-phase rotary converters there are 
three sections per pair of poles in multiple- 
circuit single windings, and three sections per 
pair of poles per winding in multiple - circuit 
multiple windings. There are three sections 
per winding, regardless of the number of pairs 





* A discussion of the ratio of commutator and col- 
lector - ring voltages in rotary converters has already 





ber 29, 1899, as to render their use very un- 
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of poles, in two-circuit windings. Thus a six- 
pole machine, with a six-circuit triple winding, 
would have § x 3 = 9 sections. - At equal ninths 
through the winding from beginning to end, leads 
would be carried to collector rings, three leads to 
each of the three collector rings. But if the arma- 
ture had had a two-circuit double winding, there 
would have been but three sections per winding, 
regardless of the number of poles; hence, for this 
two-circuit double winding there would be 2 x 3=6 
sections, and six leads to the three collector rings. 
In Figs. 8, 9, and 10 are given diagrams of three- 
phase rotary converter windings, from a study of 
which familiarity with the inherent characteristics 
of such windings may be obtained. The most dis- 
tinctive characteristic is the overlapping distribu- 
tion of the conductors of the three phases, in con- 
sequence of which any one portion of the periphery 
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of the armature carries conductors belonging to two 
phases. At one portion the conductors will belong 
alternately to phases 1 and 2, then to 2 and 3, 
then to 3 and 1, then again to 1 and 2, the repeti- 
tion occuring once per pair of poles. As a conse- 
quence of this property, the conductors of any one 
phase are distributed over two-thirds of the entire 
periphery, and when the width of the magnetic 
flux exceeds one-third of the polar pitch — 
and it is generally, when spreading 1s con- 
sidered, at least three - quarters of the polar 
pitch—all the turns of one phase will not be simul- 
taneously linked with the entire flux, and the conse- 
quence is a lower alternating-current voltage per 
phase than if simultaneous linkage of all the turns 
of one phase with the entire flux occurred. Hence 
for a given heating the output is limited, although 
already, because of more effective linkage of turns 
and flux, 56 per cent. higher than for single-phase 


rotaries. 
(To be continued.) 





MESSRS. LOEWE’S MACHINE-TOOL 
WORKS, BERLIN.—No. III. _ 
Erecting Floors.—Our next illustration, Fig. 19, 
on page 452, shows the erecting floor of the 





been given in “‘Klectric Generators,” in ENGINEERING 
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machine hall for light tools. The two long rows 
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of machines shown in the course of erection 
are fifty automatic machines, which were being 
made simultaneously at the time of our visit. 
These machines were not being constructed 
for any special order, but for stock, and the fact 
that so many were being made at once will give 
a good idea of the reason that firms who 
have the courage or the connection to proceed 
n this wholesale manner are able to manufacture 
so cheaply and so well. In these side bays the 
lightest work not requiring a travelling crane is 
put together. The especial construction of floor 
which has been adopted, and which we shall 
refer to more particularly presently, enables 
parts to be slid about easily. In the centre bay 
of the machine hall there are one 5-ton and one 
15-ton electric travelling cranes, as may be seen 
by reference to our illustration, Fig. 9, on page 
428 ante. Atthe end of the hall there is a wing 
where heavier pieces are erected, and the fitting 
together of slide rests, headstocks, &c., is done. 
The component parts, as finished, are brought here 
and put together, the finished machine being erected 
elsewhere. It is here that the effect of jig tem- 
plate and gauge work can be appreciated. For 
instance, in a plain milling machine the spindle 
head has to be bolted to the bed by four { in. bolts. 
The former method was to drill holes in the bosses 
cast for the purpose, and then place the head on 
the bed, scribing where the corresponding holes in 
the latter should be drilled. . With this system 
work that is now done in one hour would for- 
merly take ten hours to do ; that is to say, twelve 
machines can now be erected in the day of ten hours 
in place of one. It is stated that by the introduc- 
tion of systematic methods such as these, and other 
improvements, a saving of 25 per cent. has been 
made on the cost of production, taking into con- 
sideration also the less skilled labour required 
when the interchangeable system is properly carried 
out. The instance of these machines we have 
given is probably an extreme one; still it fairly 
represents what may be hoped for. under favourable 
conditions by better organisation and improved ap- 
pliances. 

The Store Room of this department for finished 
parts is on the ground floor of the building adjoin- 
ing the machine hall. The system upon which the 
department is worked is to get a stock of finished 
parts of machines, such as handwheels, cone pulleys, 
handles, change gear, countershaft parts, &c. 
Knough specimens of each article are made to last 
a considerable time, so that the operator and 
machine tool are occupied with a job that is con- 
tinuous, and changing work on the machine is 
obviated. There is, of course, a limit to this stock- 
ing of parts, as too much capital can easily be sunk, 
but within reasonable limits the saving in labour 
effected by a lasting job more than compensates for 
interest on capital. Assembled parts of machines, 
such as headstocks, slide rests, &c., will be duly 
stocked, so that when orders are received it will 
only remain for erectors to draw from store the 
assembled parts, to execute the order. As an in- 
stance of this, it may be stated that at the time of 
our visit an order had that morning come in to the 
machine shop for 25 lathes of a similar description, 
except that the length of bed varied. At that date 
the system was not quite in complete working 
order, but, had it been, it would only have been 
necessary to have made the beds and draw the 
remaining parts from store in order to complete the 
machines. Messrs. Loewe say that they can execute 
an order in three weeks for any usual form of lathe, 
whatevee may be the length of bed. This, of 
course, is apart from the stocking of standard 
tools, such as the 50 milling machines before men- 
tioned, these being held ready for immediate de- 
livery, the principle acted upon being to make for 
stock, and to trust to doing a brisk trade in order to 
keep capital turning over. It has been found that 
quick sales are insured by prompt delivery, in the 
case of the standard tools made by this firm, and 
the stock-rooms are looked en as important features 
in these works, as they afford an assurance to pur- 
chasers that they can be promptly served. One of 
the great elements of success in the American 
machine-tool trade is prompt delivery, a charac- 
teristic which is maintained in spite of the 3000 
miles of sea passage which has to be covered before 
an American tool gets to work in an English fac- 
tory. As we have before said, Messrs. Loewe take 
the American system as their model. 

Chucking Department.—We now proceed upstairs 
to the first floor of the building adjoining the 


machine hall. The further wing of this building is 
devoted to the chucking department, which is 
illustrated in Fig. 20 on page 452. The chuck- 
ing department may be otherwise described as the 
hole-making department, all parts to have holes 
being brought here except standards and heavy 
pieces, or perhaps, one may say more precisely, 
all revolving and cylindrical parts. Great im- 
portance is attached to this department, as 
the holes are taken as a standard or datum 
from which to work, and their accuracy is there- 
fore of importance. We take, for instance, the 
1}-in. hole in the centre of the handwheel, which 
we illustrated being milled in Fig. 15 on page 
417 ante. This hole is made in what is known in 
America as a vertical chucking machine, or, as it 
would be described in England, a vertical lathe. 
The handwheel is chucked on a horizontal self- 
centring faceplate, or three-jawed chuck. No hole 
is cored in the casting, and the first operation is 
to put a twist drill of 28 millimetres through, the 
finished hole being 30 millimetres. A four-lipped 
chucking drill is then brought up by the turret, 
after that a roughing reamer is put through, and 
then a reamer with adjustable cutters, which are 
carefully set to gauge. The hole is then tested by 
a limit gauge, which, at one end is —0.01 milli- 
metre of the exact diameter, and at the other 
end is + 0.03 millimetre. This gives a tolerance 
of ;45 millimetre ; but as one end of the gauge must 
go in, and the other must not, the actual limit would 
be less, say about +3 millimetre, or 455 in. 
The hole can fairly well be depended upon 
to be true within that degree. It may be thought 
at first glance that so great accuracy on such a 
part as a handwheel is superfluous. It is not, 
however, for the perfection of the machine when 
made that this nicety of working is needed, but in 
order to cheapen the cost of production, and, 
perhaps, also to some extent, for the purpose of 
fully carrying out in its integrity the general system 
of working in which accuracy forms so important a 
part. It is well not to introduce an element of 
carelessness even in unimportant matters, and the 
moral effect on the workman is no unimportant 
factor in the success of a machine-tool works. In 
the present case, however, accuracy is fully war- 
ranted for its own sake. For instance, this wheel 
is machined on an arbor, and under this system 
every arbor in the department will fit every 
wheel. Other parts of machines, however, need 
accurate fitting, not only for facility in making, but 
also in order to insure the satisfactory working of 
the machine when completed ; numberless instances 
of this will occur to our readers. 

There are several Gisholt lathes in this depart- 
ment, two of which are very plainly shown in our 
illustration, Fig. 20. They are mostly used for 
cone pulleys, a number of which are shown stack 2d 
in front of the foreman’s desk. A circumstance 
worth recording arose during our visit in connection 
with one of these Gisholt lathes. They are, as is 
well known, of American manufacture, and there 
are supplied with them a certain number of arbors 
of a given diameter. A pulley which had had a 
hole bored in it of a like diameter in another part 
of the works was brought to the lathe and 
tbe arbor was found to be an exact fit. It 
shows the value of accurate gauge work, for one 
part, made in the United States, to fit another 
made 4000 or 5000 miles away in Germany with- 
out any handwork whatever. Of course there is 
nothing miraculous about this, the only thing to 
be said is that it does not often occur under old- 
fashioned systems. Amongst other tools in this 
department is a drilling machine with a drill 
working on the same principle as a gun-barrel drill. 
Spindle drilling is carried out on a special machine 
of the firm’s own make. The drill has an oil 
channel to the point, the stream of lubricant re- 
moving the chi This system, of course, is not 
new, and, indeed, has been used for some years past 
in the gun-barrel machinery made by the firm. 
The highest point of this drill is not in the centre, 
so that an anulus is first cut and the centre core is 
then removed as the drill is fed up. All lathe 
spindles are made hollow, a practice which is 
found convenient for working. Holes of 38 milli- 
metres in diameter are drilled up to 1600 milli- 
metres in length, or 10 millimetres in diameter up 
to about 700 millimetres long. 

Turning Department.—The chucking depart- 
ment deals with inside cylindrical work or holes, 
and we now pass to the other end of the body 





of the same building, and on the same floor we 


find the department for outside cylindrical work, 
or turning department. This we illustrate in 
Fig. 21 on page 452. Here there are a large 
number of lathes of various descriptions for turn- 
ing down to different diameters. Parts are roughed 
out largely from the solid bar, it being found 
cheaper to cut away material than to make forgings. 
Sometimes as much as 1} in. in diameter is taken 
off at cne cut, and this at a high speed. It is 
common for one man to run three lathes. With 
this work it is calculated to run at a surface speed 
of 20 ft. per minute with two tools, and each taking 
a cut of g4 in., and that being the thickness of the 
chip, the tool advances ,}; in. for each revolution. 
The stock may be reduced 1 in. in diameter—that 
is, 4 in. a side, in mild steel for a roughing cut. 
The work will be then finished, turned, and after- 
wards ground. There is nothing special to say 
about this department, excepting, perhaps, that the 
general principle is followed of using special lathes 
for special work. 

Polishing Department.— We now pass to the centre 
wing of the same building, and on the same floor 
we find the polishing department, which we 
illustrate in Fig. 22 on page 452. Here are 
pee cone-pulleys, plane-pulleys, handwheels, 

andles, wrenches, ball-handles, &c. We will 
take, as an instance, a releasing hook handle for 
the feed of a milling machine, a number of which 
were being polished at the time of our visit. These 
are formed of malleable iron castings; they are 
rough ground on a grooved wheel, and afterwards 
polished, thus getting a very good finish at a very 
moderate cost. Handwheels with rims circular in 
section, such as we have already illustrated when 
being circular milled on the outside, are also 
polished here. This room, like the grinding-room, 
is beautifully kept, and the atmosphere is always 
pleasant, dust being carried off by pneumatic 
exhaust pipes, one of which is plainly shown in our 
illustration. 

Screwing Department.—In our next group of 
views on page 453, Fig. 23, shows the screwing de- 
partment, which is situated on the second floor of 
the same building, viz., that adjoining the ma- 
chinery hall. The principal section in this depart- 
ment is devoted to automatic machines, one of which 
we illustrate in Fig. 24. This machine is known 
as ‘* No. 33, Model II.,” and is chiefly used for 
automatically turning small screws and studs, 
As will be seen by the illustration, the various 
motions are obtained by means of cams attached 
to suitable drums placed at each end of the machine, 
there being also a turret rest for holding the tools. 
A large number of ordinary screwing machines for 
handwork are at work in this department; such 
tools are, however, too well known to need re- 
ferring to atlength. The heavy screwing machines 
are the most important for making parts from the 
bar up to, say, about 2 in. in diameter. This is a 
description of work which has been continually 
extended since it was first introduced, and which 
Messrs. Loewe anticipate will be carried to still 
further lengths in the immediate future, so as to 
embrace a large variety of work generally considered 
purely lathe work. It is an important feature in 
machine-shop practice, upon which manufacturing 
engineers would do well to keep a watchful eye. 

The automatic machines in this department, 
such as are illustrated in Fig. 24, are of the firm’s ~ 
own make, both for nut, screw, and stud work, as 
well as nearly all the light hand-screwing machines. _ 
For the larger class agp sms however, Fane 
department appears to depend more on the best 
Soe phi 12 who have, as is well known, 
made quite a national feature of these particular 
machines. 

It will, perhaps, be of interest if we give an in- 
stance of work done in this department, and for 
the purpose we select a tool post, a number of 
which were being made at the time of our visit. A 
view of this we give in Fig. 25, on page 453. This is 
made from the bar on the screwing machine, with the 
result that the cost for labour is somewhat less than 
one-third that entailed when the part was turned 
on the lathe in the ordinary way; that is to say, 
supposing, for instance, it cost 1s. 6d. to turn the 
part in the lathe, the corres figure when 
the screwing machine was used would be less than 
6d. Our readers will understand that these 
figures are not absolute but comparative; we may 
state, however, that the actual figures were sub- 
mitted to usas taken directly from Messrs. Loewe’s 
books. 





Amongst other articles we noticed in course 





“INGALYVdAd ONIHSTIOG °Z3 ‘8d “LNGWLEVdAG ONINUOYT, “1% ‘on 


























S100], LHOV]I YOd AOOTY ONILOAYY “GT “OY 


O 
a 
ee 
fx) 
(2) 
Z. 
oO 
a 
(2) 

















(‘oar ebvgq 208 ‘uondrweag wg) 
‘NITHYGA “OO AGNV FDMAOT ‘MACOT SUSSHUW AO SMHOM IOOLANIHOVAN AHL 








‘MOVY Liog ‘pe ‘o1g S100], HANVIG UO ANVIG ‘gg ‘DL 


























































































































“INGNLYVdIG ONINVL-MIDG OILVNOLAY ‘EZ “Ol 


) 
Zz 
4 
ty 
tx] 
Zz 
o 
Zz 
tq] 


























(‘ocr ebng aas ‘uoudiuosagq «0y7) 
‘NITHAH “OD AGNV AMAOT ‘MAGNT ‘SHSSHNW AO SHMHOM IOOLANIHOVW FHL 














454 





ENGINEERING. 


(Oct. 13, 1899. 








of manufacture, on these automatic machines 
were handles for handwheels, studs, collars, 
washers, pins, and other parts usually made 
on screwing machines, as well as articles not 
usually produced in this way, and which do 
not involve screwing operations at all, such as 
he tool post already illustrated. At the risk of 
being wearisome by repetition, we cannot a 
again drawing attention to the way in whic 
manufacturers working with special srrergl ato | 
tools are able to undersell those who proce 
on more old-fashioned lines. The circumstance 
also illustrates why it is that American manufac- 
turers of machine tools prefer to confine themselves 
to a few special types in order to get the advantage 
of reproduction of vast numbers of similar parts. 

The screwing department is one of the most 

interesting in these works, and to judge by the 
instance above detailed, should be one of the most 
profitable. Any engineer who should wish to make 
a similar saving in the cost of production must 
remember, however, that it is useless to buy a 
screwing machine, however well made, and put it 
down in a shop amongst the lathes, shapers, and 
planing machines already in position. Such a 
course would only result in disappointment. To 
get the advantage of a system like this it must be 
carried out in its entirety. Not only must con- 
siderable outlay be made for the machine tools 
themselves, but there must be the proper appliances 
for keeping them in working order ; and there must 
also exist—and this is no less important—the right 
organisation for supplying them with the work 
they are most fitted to perform. In other words, there 
must bea great amount of repetition work ; number- 
less articles exactly similar, and made accurately 
to gauge so as to be interchangeable. The machine- 
tool maker who will make any and every kind of 
tool, as orders come in haphazard, cannot take 
advantage of such a system. He must be prepared 
to specialise and have the firmnesss to refuse orders 
that do not come strictly within the category of 
his particular line. This means to a large number 
of machine-tool makers the sacrifice of a consider- 
able portion of their trade. It is an heroic mea- 
sure, but one which appears called for by the lines 
which modern engineering industry is forcing upon 
us. 
We have referred above to the turning depart- 
ment of the principal machinery section, and 
we will now say something about the tool- 
room in connection with this department. In 
Messrs. Loewe’s Works every department connected 
with machining operations contains a special tool- 
room where all tools and gauges are kept under 
charge of an attendant when not in use. 

Tvol-Room.—In Fig. 11 (see page 416 ante), we 
illustrated the tool-room of the principal machine 
hall, and this may be taken as typical of others in 
the works. As will be seen, it is enclosed only by 
a strong wire netting, and this is sufficient to pre- 
vent access to the room, and therefore will keep 
articles from being taken away by unauthorised 
persons. At the same time a clear view through 
the shops is not obstructed as it would be by 
ordinary partitions. The tool-shop attendant sees 
that all appliances given out are duly checked to 
the workmen, and it is his duty to take care that all 
tools are keptin proper working condition. 

The system of working accurately to gauge so as 
to get interchangeability is dependent on the tool- 
room, and it will be of interest if we here give a 
brief sketch of how this system is carried out by 
means of limit gauges. On page 453, and the 
present page, we give illustrations of some of 
the gauges used. Figs. 26and 27, on page 453, 
show an external limit gauge, whilst Figs. 28 
and 29 show internal gauges for holes. These 
gauges are made of steel and are hardened, 
ground, and lapped on the measuring surfaces. 
The one we have selected for illustration in Fig. 26, 
is an 1?-in, gauge, and has has been made for the 
English market. The end that should not go over 
the work is 1.748 in. exactly between the measur- 
ing surfaces, whilst the end that should go on is 
just 1.750 in. The internal gauges, Figs. 28 and 
29, are double-ended, the former is used for 
gauging holes that are to be a running fit, whilst 
the latter is intended for holes, nominally of the 
same size, which are to be a keying fit. These are 
1g-in. gauges. The end that is not to go in of the 
first-named gauge is 1.627 in., whilst the end to 
yo in is 1.625 in. For the keying-fit gauge the end 


nut to go in is 1.625 in. in diameter, whilst the end 
to go in ie 1.623 in. 


It will be seen that the 





handles of the gauges are of a different pattern, so 
that the workman readily recognises by touch 
which is the right gauge for a running or a keying 
hole. Figs. 30, 31, and 32, on the present 
page, show Whitworth thread gauges internal 
and external. In Fig. 30 one end of the gauge 
gives the size of the plain hole, the other end 
being duly threaded. Figs. 31 and 32 show the 
gauge for male threads in two views. 

These gauges are all made in the works, being 
one of the standard productions of the small-tool 
works department to which reference will be made 
later. There are also standard ring and plug 
gauges and many other reference tools. These are 
manufactured by the firm, not only for their own 
use, but as a regular thing for sale. In these 
works, as in other well-equipped engineering estab- 
lishments, the capital represented by these 




















Fig.30 
It---n nnn nn na AG ------------ oe 5 ve-- 14 .--» 
oy z iene, 
Seam eee 
12 eacds per T| 
78 - ee 








appliances is considerable, but such appliances pay 
for themselves over and over again; in fact, the 
full equipment of gauges is an essential part of the 
modern system of machine-tool manufacture. 
These gauges are made as a standard article from 
3} millimetres, up to 100 millimetres, for internal 
and external work. In the same tool-room were 
six sets of hardened and ground turning arbors up 
to 65 millimetres ; beyond that size fewer sets 
suffice. Amongst other things in this tool-room 
are chucks, drills, borers, reamers, &c. 

Before leaving this department we will refer to 
two very useful appliances which are to be seen in 
the machine shops in the works. The first of 
these, shown in Fig. 33, on page 453, is a work- 
shop stand containing planer tools. Those on the 
two lower shelves are used for setting up work ; 
cutters and tool posts are also shown. Beginning 
at the right-hand bottom corner we notice two 
simple distance-pieces. Next to them are two 
stepped pieces, and it will easily be seen how 
simply any height is obtained in packing-up by 
bringing the two pieces together a step higher or a 
step lower, as the case may be ; the other two 
parts on this shelf are holding dogs. On the shelf 
above are distance-pieces, each consisting of a 
solid foot into which is screwed a bolt with a 
hexagon top. One of these is put under a piece of 
work that is to be supported, and the bolt is 
screwed up until it presses against the part. A 
fixing is also shown in the illustration by which an 
object to be planed jis held firmly. Each planer 
has a complete set of these appliances, and by them 
the setting of work is much facilitated. Fig. 34 
shows a bolt rack ; this explainsitself. It is a most 
useful appliance, and one which tends greatly 
towards order in the shop. 

Gear-cutting Department.—We now pass to the 
front wing of the main building attached to the 
machine hall, and on the second floor we find the 
gear-cutting department. All gears, without ex- 
ception, put in machines made at these works are 
machine cut. In this department there are a large 
number of automatic machines of different types, 
all of an exceedingly ingenious character. They 
are used for cutting spur gear, racks, worm gears, 
bevel gears, spiral years, &c. In their design they 
afford a very interesting study, both from a 
mechanical and a mathematical point of view, but 
it is a subject which would take altogether too 
much space to enter into here. Most of the 
machines are of the firm’s own make, but a few 
are of American origin, and there is one Swiss 
machine from another manufactory. The Brown 
and Sharpe apparatus for testing gears is also of an 
ingenious and interesting nature. Every tooth cut 
is tested before it is taken into use. For spur 
gearing there is a special automatic machine, 
using a backed-off cutter which may be ground to 
the last without altering the shape of the tooth to 
be cut. One man will run four spur-gear machines, 
and one rack-cutter as well. Worm gears are cut 
on a Reinecker Chemnitz machine, having a taper 
hob with backed-off teeth. This acts on the same 











principle as an ordinary tap does, instead of being 
fed up. Bevel gears are nearly all cut on a Warren 
bevel-gear cutter, Messrs. Loewe being the owners 
of the European patents for these machines. A 
number were being manufactured in the works at 
the time of our visit. We propose illustrating this 
gear cutter separately at a future time. It is used 
by the Pope Manufacturing Company for cutting 
the gears of their chainless bicycles. Accurate 
gear is, of course, a necessity for easy running with 
a bicycle if it has to compete with the chain, and 
such gear can only be obtained by means of first- 
class machines. The leading principle of the 
Warren machine is that a rocking motion is given 
to the cutter head, and this is made to synchronise 
with the spindle that carries the work. In this way, 
without depending on the form of the cutters, a 
theoretically correct tooth is milled, the machine 



































generating the form of the tooth. These machines 
produce work three times as fast as the bevel- 
gear shaping machines. They are of the fully 
automatic type and one attendant can keep a dozen 
in operation. 

For cutting spiral gears not of the ordinary type 
there are several milling machines made by the 
firm. A good deal of spiral gear is used with 
these machines, and it appears to answer its pur- 
pose very well. It is always 1un in a bath of oil, 
so that it lasts fairly, and any additional power 
needed is not of much consequence. The gear- 
cutting department is worthy of more attention 
than we are now devoting to it, a remark which 
might be echoed by a good many machine-tool 
makers. 

Small Tool Factory.—We now pass to the build- 
ing which is in the opposite corner of the works, 
viz., that which is in the foreground on the right 
hand of Fig. 1 (see page 381 ante). Here the small 
tool factory is situated, where cutting tools, gauges, 
&c., are made. This factory is divided into five 
main sections ; the turning department, the milling 
department, the grinding’ department, the gauge 
department, and the fixture and jig department. 
In Fig. 35, page 460, we give a view of the 
milling department, whilst in Fig. 36 we_ illus- 
trate the grinding shop. The turning shop is 
fitted up with a number of special lathes for 
fast turning and taking heavy cuts. These 
tools have automatic stops, so that one attendent 
can run two lathes if needed, and the machines 
are fitted with oil pumps. There are special 
threading tools for taps and various descrip- 
tions of chucking machines. Everything that has 
a hole in it is chucked here, on the same principle 
as in the machine department. The chucking 
machines have generally turret heads, but properly 
speaking they have no slide rest, for if a slide rest 
is put in the machine becomes, according to modern 
nomenclature, a screwing machine. There are 
some fine tools here, amongst others two vertical 
boring mills, by the Bullard Machine Company. 
These are specially used for preparing universal 
chucks, turning them inside and outside and 
putting the thread in the hole. It has a turret 
head which is made to traverse and can thus better 
get at the work. In Fig. 37, on page 460, 
we illustrate a lathe, made by the firm, which is 
used for backing off milling cutters. a 

In the milling department, illustrated in Fig. 35, 
there are a large variety of milling machines for 
furnishing flat surfaces of fixtures in jigs, vices, and 
chucks. Milling machines are also used for fluting 
reamers and taps and various other processes of 
regular manufacture. There are one or two planing 
machines in this department, but the proportion 
of planers to millers is even smaller than in the 
machine shop. As an example of the milling 
cutters which were being used at the time of our 
visit, may be mentioned a straddle mill of 11} in. 
diameter, 1$ in. on the face, and having a ao 
tooth of 1} in. deep. Asan example of a specia 
milling machine made by Messrs. Loewe, we illus- 
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trate in Fig. 38, on page 460, a circular milling 
machine. 

The Small Tool Grinding Department is, as we 
have already stated, illustrated by Fig. 36, on 
page 460. The machines here are mostly Messrs. 
Brown and Sharpe’s manufacture. The same care 
is exercised in this room for carrying away dust, as 
in the other grinding shop already mentioned, there 
being exhaust ducts throughout, and hoods cover- 
ing the parts being operated upon. Dry grinding 
is used on nearly all the surface work, and wet 
grinding for cylindrical work. A magnetic chuck 
is found most serviceable for thin parts, as it has 
the advantage of fixing the work immediately, and 
holds it firmly without distortion. In this way 
flat pieces are ground for height gauges, or measur- 
ing strips, down to 0.85 millimetres thick. They 
are brought nearly to truth, being tested by micro- 
meter gauges, and are afterwards lapped absolutely 
true to size, after which the parts are demagnetised. 
There are special machines for grinding holes and 
for face grinding. There are also special surface 
grinders and snap-gauge grinders. 
~ Gauges, Jigs, and Fixtures.—-In the small tool 
factory there are departments for special jigs and 
fixtures which may be required in the manufacture 
of any particuiar kind of work or article that a 
manufacturer may have to produce. At the time 
of our visita complete set of gauges had just been 
completed for an English firm, and these we had 
an opportunity of testing. Of the limits allowed 
we have already given examples in describing our 
illustrations. ‘The snap gaugesare of one standard, 
the distinction between running and driving fits 
being made in the holes, the tolerance being ; go in. 
A set of arbors had also been manufactured to go 
with the gauges. We tried a plug gauge into a 
standard ring, the diameter being { in. This gave 
a good fit, the ring not dropping off by its own 
weight, though it would turn easily. The standard 
plug was then put in the ring, and so long as it was 
kept turning it could be withdrawn, but if allowed 
to stop it set fast. This, of course, is a well-known 
phenomenon. With a 1Zin. arbor 8 in. long, having 
a taper on it of 1000th of an inch long, it would be 
quite easy to detect the variations in diameter by 
means of a snap gauge, even in the hands of the 
clumsiest workman. This illustrates the value of 
accurate gauges as a means of producing the closest 
work with the aid of unskilled labour. Naturally, 
with ordinary callipers, such close measurements 
cannot be made. The arbors for turning are them- 
selves turned and ground with great accuracy. The 
limit gauges, already described, are, however, now 
used for turning, as well as grinding, and the 
greater accuracy thus obtained by the use of these 
snap gauges leaves the grinding machine less 
to do; and, moreover, as a uniform amount 
of metal has to be removed, the grinder knows 
when the machine will finish the job, and can, 
therefore, work more rapidly and intelligently. 
Another advantage is obtained in the case of parts 
that have to be case hardened, for when the piece 
is accurately made at first there is less to grind 
away, and the hard skin therefore remains of a 
uniform thickness. Such matters as these seem 
almost unnecessary refinements ; but when we learn 
from Messrs. Loewe that it has been found by ex- 
perience that 30 per cent. is saved on the cost of 
labour for turning when the system is properly 
carried out, it puts the matter in an entirely new 
light. Asa matter of practice, there are plenty of 
turners who work as close to accuracy as within 
the difference in the ends of the plug gauge already 
referred to. The one-eighth of ;qy5 in. variation is 
easily felt when parts are fitted together. But they 
have to be fitted together, and this involves time 
and labour, in addition to which the advantage of 
interchangeability is lost. With the snap gauges 
and plug gauges for holes, the work need not be 
removed from the machine for testing, and when 
finished, any part can be substituted for another 
similar part. Another order that was in hand at 
the time of our visit involved the fitting up of a 
large Continental locomotive factory with sets 
of complete gauges of the nature described, as 
well as the supply of a large number of small 
tools, There were several sets of thread gauges, 
such as those illustrated in Figs. 30, 31, and 
32, already referred to; these being found 
exceedingly valuable for maintaining accuracy. 

one end is a cylindrical hardened and ground 
plug ; this gauges the hole and forms the smallest 
diameter between the thread when the hole is 


as the tap squeezes the metal up, the difference 
being about #,; millimetre. On the other end is 
the thread gauge for holes. For testing outside 
threads the gauge is slotted through the hole and 
a dowel pin with adjustable screws for pressing in 
or opening out the slot is used. It may be said 
that the gauges for the International Standard 
Thread Commission on the Metric System were 
worked out here. An accurate angle of 60 deg. 
was first obtained by forming a triangle with sides 
exactly equal. The operation was a very tedious 
one, and took a long time to perform; but the 
standard piece having been obtained it constituted 
a former or ‘“‘copy” from which smaller parts 
could be ground accurately, and these pieces could 
then be used as cutters for work. To carry out 
the operations it was necessary that instruments 
of extreme precision should be used, and with 
these the department is most adequately equipped. 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LXVIII. 


ScHNEIDER-CaNET NavaL TURRETS. 


THIs is an important branch of the Schneider- 
Canet system of armament, both as regards the 
improvements carried out in successive turrets 
built, and the large number, for all calibres of guns, 
that have been supplied to the French and various 
foreign Governments. The Schneider-Canet system 
was the first to embody balanced turrets with a 
central tube, and constructed to work either by 
electricity or by hand. The present: section of this 
series of articles is therefore of special interest and 
we shall classify it, in order to facilitate the descrip- 
tion of the various types, under the three following 
heads : 

I. Hydraulic, non-balanced turrets, for loading 
in all positions. 

II. Hydraulic, balanced turrets, with central 
tube, for loading in all positions. 

III. Electrically working turrets. 


I. Hypravutic, Non-BaLaNncepD TURRETS, FOR 
LoaDING IN ALL Positions. 

As a type of this the Schneider-Canet turrets for 
138.6-millimetre (5.456-in.) guns may be taken. 

The turret consists of a platform with a conical 
wrought-steel socket, the gun mounting, a hoist 
with loading platform, a means for the discharge of 
empty cartridge-cases, and the mechanisms for 
lateral training and elevation of the gun. One side 
of the turret space is set aside for delivery of ammu- 
nition to the gun and the discharge of empty car- 
tridge-cases, the other side being reserved for 
operating the breech-block, and the elevating and 
training mechanism. Ammunition from the maga- 
zines is placed in the hoist on the orlop deck. 

The platform consists of two longitudinal and six 
transverse beams built up of plates and angles, and 
strongly fitted together with wrought-steel flooring 
plates ; it carries the gun and its mounting with 
the interposition of a cast-steel bearing, in the 
sides of which the trunnions are formed. Angles 
fitted to the ends of the beams round the 
flooring plates, serve to fix the armour and back- 
ing to the platform. The turret is 1.800 metres 
(5 ft. 10 in.) high to the springing of the top 
plates. ‘The conical socket consists of two 12-milli- 
metre (.472-in.) steel plates lap-jointed together ; 
the top enters a steel casting which connects the 
socket with the platform, and the lower part is 
closed by another steel casting which forms the 
pivot support. This pivot is of forged steel ; it 
turns on a bush of hard gun-metal placed inside a 
gun-metal step bearing, which is bolted to a cast- 
steel foundation plate. The rotation of the step 
bearing allows the height of the turret to vary by a 
few centimetres. The pivot, the step bearing, and 
the foundation plate are recessed in the centre to 
receive the pipe that contains the water under pres- 
sure. The turret is guided in acast-steel ring fixed 
to a guide plate, the joint between the socket -and 
the platform being lined with a gun-metal friction 
ring which turns inside the cast-steel ring. 

The gun mounting is arranged with limited 
recoil and automatic return; it consists of a 
trunnion carriage, two recoil slides, and a spring 
recuperator. The centres of the carriage trunnions 
and those of the recoil slides are in the same plane, 
the spring recuperator being placed underneath 
the carriage. The carriage is of cast steel, in two 
similar parts, connected vertically in front and at 
the rear. On the sides are the trunnions on which 


The jointed parts in front and in the rear, form two 
jackets which serve as guides for the gun. These 
jackets are placed as far apart as possible, and 
form very satisfactory guides. They are lined with 
gun-metal, as also are the lateral slides, in order to 
reduce friction during recoil and return. The 
slide-blocks are rectangular, and are placed sym- 
metrically ; they contain the brake cylinders ; two 
half rings welded to the blocks unite them together 
ina vertical plane. These half rings are made with 
projections which fit in grooves cut in the gun, thus 
causing the slide-blocks to follow all the motions of 
the gun. Recoil is absorbed by the two recoil 
cylinders. The piston-rods in front of the carriage 
pass through the cylinders from one end to the other, 
the volume in the brake therefore remaining con- 
stant. Grooves of varying sections are cut inside 
the cylinders to allow the liquid to flow from one 
side to the pistons to the other ; they are calculated 
in such a way as to offer a practically constant re- 
sistance on the whole length of recoil, namely, 250 
millimetres (9.842 in.). The recuperator consists 
of two sets of spiral springs, symmetrical with the 
gun ; the springs bear on the rear end of two rods, 
the front ends being fixed to the front of the 
mounting. The springs are compressed during 
recoil, through a forged steel crosspiece fixed to the 
half rings of the slide-block. When the recoil is 
spent, the reaction of the springs runs out the slide- 
blocks and the gun. The spring can be easily and 
quickly replaced. Return to firing position is con- 
trolled by the brake during the greater part of the 
travel and afterwards by an hydraulic buffer. 

The gun is supplied with ammunition by means 
of an hydraulic hoist and a loading platform. The 
hoist consists of a tube with a lateral opening, 
which serves as a guide for the ammunition, and 
of an endless chain, fitted at intervals with 
cleats or brackets that carry the cartridges. By 
working the chain, ammunition is delivered from the 
magazine on a lower deck to the gun, as it is required. 
The chain is operated by the plunger piston of a 
double-acting hydraulic cylinder. To this end, the 
head of the plunger piston is provided with two 
jointed levers, bearing alternately on the spindles 
of the rising side and of the descending side of the 
chain, so that the chain always turns in the same 
direction round the pulleys whichever way the 
plunger piston acts. A spring cleat at the bottom 
of the hydraulic cylinder engages the chain auto- 
matically, and holds it fast when the motion of the 
plunger piston changes its direction. The loading 
table can be turned round, and is fitted with con- 
centric compartments, in which the cartridges are 
placed as they are removed from the magazines; it 
rests on a set of rollers that bears on a cast-iron 
baseplate. Each compartment of the loading table 
is brought automatically opposite the hoist, and the 
gunner has only to slide the cartridge on its bottom 
to place it on the hoist. The automatic working of 
the loading platform is insured by gearing driven 
by the lower pulley of the endless chain, the various 
parts being so arranged that the hoisting of a 
charge corresponds with the shifting of the loading 
platform from one compartment to the next. On 
reaching the top, one end of the cartridge engages 
in a guide, and is prevented from falling when it 
leaves the hoist tube. The cartridges are placed 
by hand into the gun. The opening for discharg- 
ing the empty cartridge-cases is cut in the rear of 
the turret in its vertical wall; it is closed by a 
cover and a double bolt. 

The elevation of the gun, which ranges from 
—10 deg. to +15 deg., is obtained by causing the 
carriage to oscillate in the mounting by means of 
a double-acting hydraulic cylinder, the plunger rod 
of which is jointed to the underside of the car- 
riage. This hydraulic cylinder is fitted to the 
mounting frame, its distribution valve being 
worked by the gunner from the turret. The gun 
is trained by means of two hydraulic cylinders, 
placed under the armoured deck, each working a 
plate-chain, one end of which is fixed to the body 
of the hydraulic cylinder, and the other end a 
sing over a drum fixed to the turret socket. The 
lateral training mechanism is arranged so as to 
work the turret when the ship has a list of 
5 deg., and to hold it fast under an angle 
of 15 deg. The delivery and exhaust of water 
under pressure take place through a valve at the 
bottom of the cylinders; this valve is loaded at 
10 kilogrammes (142 lb. per square inch), in order 
to keep the chain taut and to fix the turret should 
the pipes leak cr burst. The distribution gear of 








tapped. The drilled hole is made somewhat larger 
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deck, in the cylinder space ; but it is worked from 
the firing platform by means of a geared transmis- 
sion, placed in the turret; while in the pit, on a 
level with the distributor, are a wheel and an end- 
less screw working a gun-metal disc to fix the 
system; this disc is made with two concentric 
grooves connected by an incline, and in which a 
roller travels fitted to the distribution valve-rod. 
The difference between the radius of the concentric 
parts of the groove corresponds with the travel of 
the distribution valve. hen the turret is not in 
service, the roller is in the middle of the incline, 
and by turning the disc one way or the other, the 
valve becomes displaced and causes one cylinder to 
be supplied with water under pressure, and the 
other ready for exhaust. The turret is thus caused 
to turn, drawing the disc round with it; when the 
latter has resumed its former position, the valve 
closes and the turret stops. By this arrangement 
the turret is always under the gunner’s control ; 
the valve ports are calculated so as to insure the 
required precision in the training of the gun. Six 
men are required for operating the turret and 
serving the gun. 

Schneider - Canet Turrets for 305 - Millimetre 
(12-In.) Guns. — The principal parts of these 
turrets are the mounting, training, and elevation 
mechanisms, loading apparatus, distributors, and 
safety devices, provided for the various opera- 
tions. The gun is held on the carriage by means 
of cramps, rings, and pins. The centre of gravity 
of the gun being in front of the bearing base, the 
carriage rests in front on a trunnion block, while in 
the rear it throws a vertical strain on the clamps. 
The sides of the mounting serve asslides for the 
carriage; they are joined in front by a stay, 
and in the rear by the cylinder for working the 
gun. This is in one piece with the mounting, the 
double-acting piston-rod being fixed to the lower 
rear end of the carriage. During recoil, the liquid 
driven from the rear passes to the front through 
loaded valves and pipes. In order to cause the 
recoil cylinders to take up the largest possible por- 
tion of the recoil, the valves are only loaded to 
about 32 kilogrammes (455 lb. per square inch), a 
sufficient pressure to keep the gun run out at all 
angles. When water under a pressure of 80 
kilogrammes (1138 lb. per square inch) is intro- 
duced in the rearof the cylinder for running out 
the gun, the valves are exposed toan extra hydrau- 
lic pressure which keeps them closed until the 
instant that firing takes place. As soon as recoil 
commences this surcharge is removed. The recoil 
cylinders are cast on the sides of the carriage ; 
during recoil, the liquid passes from the rear to the 
front through vents in the pistons. The pistons 
are provided with counter-rods in front. 

The revolving platform, built of steel plates, 
carries the mounting and the gun, as well as the 
protective armour ; it is bolted to the top part of 
the socket. The latter transmits the whole weight 
of the movable turret to the ship’s framings ; on 
the top is a gun-metal ring which slides inside the 
circular guide, and ends at its lower part with the 
hydraulic pivot. This can travel vertically over 
40 millimetres (1.575 in.) in a step bearing, the 
travel being regulated by an automatic valve 
mounted on the pivot, the rod of which is joined to 
the step bearing in such a way that the admission 
of water under pressure underneath the pivot is 
closed by the turret itself when it reaches the firing 
position, and opened if the turret has a tendency 
to get lowered. Special latch-bolts on the platform 
lock the turret when it is not in service; these 
bolts are set under the action of springs, and are 
pushed back when the water under pressure acts 
underneath the plunger pistons. A safety device 
prevents setting the bolt-valve for water admission, 
and the turret cannot be freed for lateral training, 
if the pivot valve has not been adjusted previously 
for admission. A finger jcined to the pivot valve 
prevents it being set for exhaust, if the latch-bolts 
are not home in their catches. The hydraulic 
cylinders for elevation are placed on the lower 
part of the platform ; they each contain a double- 
acting piston, the top part of the rod forming a 
sheath in which is a connecting-rod jointed at one 
end tothe mounting frame, and to the piston at the 
other end. The connecting-rod heads are provided 
with spherical bushes which allow a certain lateral 
motion of the mounting frame, Single-acting hori- 


zontal hydraulic cylinders, placed transversely on 
he orlop deck, two in front and two in the rear, 
regulate the lateral training by means of plate 
chains and pulleys. 


The plungers are guided by 





SECTIONS OF GUN TURRETS. 
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slides fixed at one end to the cylinders and at the ‘hoist, suitably arranged and provided with devices 
Handwheels | for insuring safe wo 
for lateral training are placed in the turret; they 


other end to the sides of the ship. 


are turned in the same direction as the turret. 
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Ammunition is supplied to the gun by a special ' by Figs. 632 and 633. 
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On the present page we illustrate one of a pair of 
heavy armour-plate planers which the Niles Tool Works 
Company, of Hamilton, U.S.A., and of 39, Victoria- 
street, Westminster, have supplied to Messrs. Vickers, 
Sons, and Maxim, for their Sheffield works. The Niles 
Company took the order in the latter part of March, 
1898, promising that they would deliver the first 
machine in four months and the second in five months. 
At the time of taking the order they had absolutely 
nothing done on the planers, so that they were built 
from start to finish in this time, except the second, 
which, it was decided after the work was well ad- 
vanced, should be driven by an electric motor, and for 
this the firm required three weeks’ extra time. 

When the planers arrived in Hull, it was necessary, 
we understand, to bring them over the line to Sheffield 
ona Sunday, owing to the size of some of the parts 
taking up the better part of the double track, making 
it necessary to have both lines clear. The operator 
standing with upraised arms at the working side of the 
planer will convey some idea of the proportions of these 
magnificent tools, the working dimensions of which are 
12 ft. wide, 10 ft. in height, and to plane 25 ft. in 
length. The housings, cross rail, and bed are of the most 
massive construction, and are designed to stand the 
most severe strains that may be imposed upon them. 
The table is constructed to obtain the greatest amount 
of rigidity with the least amount of deadweight, so that 
no loss of power may occur in operating as massive a 
part as this necessarily is. The ways, which are un- 
usually large, even for planers of this size, are perfectly 
lubricated by automatic oilers, preventing liability of 
scoring between the table and the bed. 

Quick return is provided, making the tool extremely 
expeditious in operation, even on the heaviest class of 
work for which it is intended. The operating mecha- 
nism is of the simplest character, placing the entire 
control of the table movement in the hands of a single 
operator. The feeds are instantly adjustable through 
their entire range, and consume a very slight propor- 
tion of the table traverse in completing their move- 
ment. The electric motor is supported on brackets 
secured to the upper portion of the housings, and 
is attached to the countershaft, making the machine 
entirely self-contained. This motor has a constant 
speed and is reversible, and under unusual strains will 
develop a capacity in excess of the rated horse-power 
Tequired. All the gears and racks throughout the ma- 
chines are machine-cut from the solid, and all pulleys 
bushed with bronze bearings. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 5. 

THE iron and steel situation is about the same. A 
moderate amount of business is being done, Much 
interest exists as to 1900 possibilities. Preparations 
are being made on the lakes for next season. Deeper 
channels and larger docks are demanded. The lake 
yards are crowded with work on the way, and a new 
and very large shipyard is being established at West 
Superior, Wisconsin. Next year will be a busier year. 
All mills are increasing their facilities. At the present 
time there is an enormous demand for iron and steel 
plate, and within a week orders were placed for 16,000 
tons. Structural material is also urgently needed. 
Coal properties exceeding 100,000 acres in Pennsyl- 
vania, West Virginia, and Alabama and Tennessee, 
have changed hands within thirty days, and most of 
this territory will be developed for the coming season’s 
trade. The greatest demand prevails for furnace and 
foundry coke, and prices are moving upward. Bes- 
semer buyers are quiet for the present. Heavy orders 
are being placed for car-building material. All rail- 
road companies have orders in hand at works. Old 
car wheels and old rails were never so urgently sought 
after as now, and all kinds of scrap are in great de- 
mand. Material for engine and boiler shops is hard 
to get for delivery sooner than sixty days. The 
buyers look for trouble, and are helpless to remedy 
existing conditions. Railroads have placed orders 
for large quantities of rails and track material. Tram- 
way builders have rushed on orders this. week for 
= rails. Light rails are in urgent request. All 

inds of electrical machinery is in greatest possible 
demand. Merchant steel mills have encountered @ 
tidal wave of business they cannot take care of. Grain 
shipments are making cars scarce. Coal-mines are 
hampered for cars. Steel car-makers are refusing a 
great deal of business. Opinion as to the future of 
the market is worth nothing. 








WORKMEN’S COMPENSATION. 

Belsey v. Sadler and OCo.—This case was heard on 
October 3 before His Honour Judge Addison sitting at the 
Southwark County Court. It raised an important question 
as to the liability of an employer to pay compensation for 
an accident which happened to a workman employed upon 
a job away from his master’s works. Mr. H. Brandon, who 
appeared for the — stated that Belsey was an 
engineer in the employ of the defendants, who carried on 


THE NILES TOOL WORKS COMPANY, HAMILTON, OHIO, U.S.A. 


business as engineers at Three Oak-lane, Tooley-street. 
It appeared that whilst putting up an hydraulic crane at 
the factory of Messrs. Slee, Slee, and Co., vinegar manu- 
facturers, one of his fingers was injured, the result being 
that it became greg stiff. This prevented him 
attending to work for a period of six weeks. He now 
sued for compensation under the Workman’s Compensa- 
tion Act. 

Mr. Hurd for the. defendants: The applicant cannot 
recover, as the accident did not happen ‘‘on, in, or about 
a factory of which the respondents were the occupiers.” 
Further, the work of erection of an hydraulic crane was 
not an ‘‘ engineering work ” or “‘ construction by steam or 
other mechanical power” within the meaning of the Aot. 

Mr. Brandon, in reply : Such a contention is unreason- 
able, because an emp! oyer, in order to defeat the Act, 
might simply remove his work to another’s factory, and 
thus escape liability for accidents. 

The learned Judge gave judgment for the defendants. 
In the course of his judgment he said: This Act is so 
finely drawn, and is so difficult, and leads to so many 
absurdities, that one cannot argue from reason or analogy, 
but must take the strict words which are used. It is wm 
up of patchwork and is most puzzling. In fact, it is a 
complicated combination of compromises. I must give a 
literal interpretation to the Act. Icome to the conclusion 
that the factory must be the factory of the undertakers or 
employers. In this case it is not, and therefore the re- 
spondents are not liable for the accident which occurred 
at Messrs, Slee’s premises. With regard to the other 
point, the work on which the applicant was engaged at 
the time of the accident was not “construction by steam 
or other mechanical power.” I must, therefore, find for 
the respondents, but in view of the en ggg of the case, 
I — give the applicant every facility, if he cares to 
appeal, 





_ CanaDIAN Iron Onk.—Some hundred tons of Ontario 
iron ore have been shipped to Glasgow. An order was 
also lately received from Germany for 20,000 tons. The 
ore is of excellent quality; and if prices continue en- 
couraging, it may be profitably shipped to Europe. 





R. STEPHENSON AND Co., Linrrep.—The directors of 
Robert Stephenson and Co., Limited, including Sir 
Joseph Pease, M.P. (chairman), Lieut.-Colonel Watts, 
Sir lton Dixon, Sir Christopher Furness, and Mr. 
J. A. Pease, M.P., have visited Darlington to select a 
suitable site for the erection of locomotive works, as the 
company is extending its operations. The directors, it is 
unders' have examined several sites at different 
laces, including Carlisle ; but it is thought that Dar. 
ington will be selected, if an agreement can be come to 





with regard to price, 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market was 
somewhat erratic last Thursday forenoon, prices jumping 
about in rather a strange manner, but the close was 
strong, and at the best figures of the sitting. The ad- 
vance ranged from 3d. to 7d. per ton. In the afternoon 
the market was rather easier on some fair lines of hema- 
tite iron being sold. Scotch reacted 2d. and hematite 
iron 4d. per ton, and the sales for the day amounted to 
about 60,000 tons, the settlement prices being: Scotch 
iron, 683. per ton; Cleveland, 67s. 6d.; Cumberland 
and Middlesbrough hematite iron respectively, 73s. 3d., 
and 743. per ton. At the forenoon session of the warrant 
market on Friday business was quiet, only some 15,000 
tons changing hands. Prices, however, were firm, Scotch 
iron advancing 8d., Cleveland 5d., and hematite iron 64d. 
per ton. About 30,000 tons were sold in the afternoor, 
when Scotch gave way 3d. per ton from mid-day price, 
Cleveland 3d., and hematite iron 14d. per ton. Thesettle- 
ment prices were: 683. 74d., 67s. 7}d., 73s. 74d., and 74s. 
per ton. A moderate business only was done in the war- 
rant market on Monday forenoon, when some 25,000 tons 
changed hands. ‘The tone, however, was strong, and at the 
close of the market, Scotch marked a gain of 64d. per 
ton from Friday, Cleveland 74d., and hematite iron also 
6}d. per ton. About 20,000 tons were dealt in at the 
’ atternoon session, and the tone was strong. Prices closed 
slightly under the best, but on the day Scotch showed a 
rise of 10d. per ton, and other sorts 94d. each per ton, 
the closing settlement prices being 69s. 6d., 683. 44d., 
743. 6d., and 74%. per ton, A fairly good business 
was done on Tuesday forenoon, about 25,000 tons 
being dealt in. The tone was strong, partly owing 
to the further advance in the price of iron reported from 
New York, Cleveland rose 34d., Seotch 10d., and 
hematite iron 11d. per ton. Other 30,000 tons were 
operated in at the afternoon meeting of the “ ring,” 
when Scotch rose 14d. and Cleveland 2d.; hematite iron 
gave way ld. per ton. The settlement prices were : 
703. 4$d., 68a. 104d., 753. 3d., and 74s. per ton. At 
this forenoon’s meeting of the pig-iron market there 
was much animation. It may be said to be the only 
speculative market of the country which took a gloomy 
view of the Transvaal position, and sold stock. About 
30,000 tons of pig changed hands in the forenoon. 
Scotch and hematite iron both dropped 64d. per ton. In 
the afternoon other 30,000 tons were sold, and Scotch and 
hematite iron both lost 2d. per ton and Cleveland 3d. The 
settlement prices at the close were: 693. 74d., 68s. 74d., 
74s. 74d., and 74s, per ton. The following are the quota- 
tions tor No. 1 makers’ iron: Clyde, 79s. per ton; 
Calder, 79s. 6d.; Gartsherrie, 803. 6d.; Summerlee, 
823. 6d.; Cultness, 86:.—the foregoing all shipped 
at Glasgow; Glengarnock (shipped at Ardrossan), 
783. 6d.; Shotts (shipped at Leith), 833.; Carron 
(shipped at Grangemouth), 81s. per ton. Here are 
given the returns of the shipments of pig iron from 
Scotch ports for the week ending last Saturday : 5189 tons, 
as compared with 4557 tons in the corresponding week of 
last year. They included 644 tons for Canada, 200 tons for 
France, 120 tons for Italy, 580 tons tor Germany, 175 tons 
for Russia, 475 tons for Holland, smaller quantities for 
other countries, and 2735 tons coastwise. ‘I'here are four 
fewer ordinary blast-furnaces and one more hematite fur- 
nace at work than there were a week ago, the tots] being 
78, as compared with 81 in the previous week, and 80 in 
the corresponding week of last year. It looks now as if 
the fear of war had done its worst, as prices have 
gone up again. There has of late been a large 
amount of buying, both locally ard for the Conti- 
nent. The American reports continue strong. Makers 
of Scotch pig iron continue to receive inquiries for 
supplies for the United States. For Canada a further 
moderate quantity of ordinary Scotch iron has just 
been sold. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 286,876 tons yes- 
terday afternoon, as compared with 290,569 tons yester- 
day week, thus showing a reduction for the past week 
amounting to 3693 tons. 


Finished Iron and Steel.—These branches of trade are 
very busy, with excellent prospects as to the future. The 
makers of finished iron bars have made a further advance 
of 5s. per ton ; and they are now quoting on the basis of 
87. 5s. per ton for common bars for delivery at the ship’s 
side in Glasgow, net cash in one month. For the present 
business is just a little quieter in the Scotch steel 
trade, but it is only regarded as a very temporary 
lull. Makers mostly have their hands as full as 
they can hold, and a momentary slackening is not 
amiss with them. The following are the official 
quotations: Angles, 7/. 7s. 6d. per ton; bars (round, 
equare, or flat) 82. 7s. 6d. per ton, low-test basis ; ship- 
plates, 8/. to 8/. 2s. 6d.; boiler-plates, 97. per ton. A 
peculiarity of the present iron aiid steel situation is that 
the railroads which made their contracts for new steel 
rails a year ago are getting more for old rails, which they 
are taking up, than they are paying for the new ones 
which they are laying down. 


Glasgow Copper Market.—One lot of copper changed 
hands last Thursday forenoon, and the price advanced 
1-. 3d. prr ton. The price fell in the afternoon 3s. 9d. 
per ton, but no busine-s was dune. On the following 
forenoon no copper was dealt in, but the price was marked 
down 2s. 6d. per ton. In the afternoon market one lot 
was dealt in, and the price rose 5s. per ton. No business 
was done on Monday either forenoon or afternoon, 
and the price advanced 5% per ton at each sitting. 
Yesterday there were no dealings in copper at 
either sitting of the market, and in the forenoon 5s. 
per ton was made, and in the afternoon 7s. 6d. per ton 
was lost, 76/. per ton being the cash price. No transac- 








tions were reported in copper at either sitting to-day. 
The price fell 2s. 6d. in the forenoon. The market was 
idle and unchanged in the afterncon. 


Contract for Tramwvy Cars for Dundce.—Messrs. 
Dick, Kerr, and Co., Limited, Kilmarnock, have offered 
to supply ten single-decked cars and ten bogie cars for 
the Dundee Corporation tramways. Their offer has been 
accepted, the price being 11,7502. 

Tramway Car Contract for Glasgow.—-The Glasgow 
Tramways Committee have accepted an offer from the 
Gloucester Carriage and Wagon Company to supply 
eighty electric car bodies for double-decked cars. They 
are to be delivered within twelve months, and are to be 
finished at Coplawhill Tramway Station, Glasgow. 


Lord Kelvin’s Successor.—The Glasgow University 
Court have just appointed a successor to Lord Kelvin 
as Professor of Natural Philosophy. Their choice was 
Andrew Gray, M.A., LL.D., F.R.S, Professor of 
Physics in the University of North Wales. Mr. Gray, 
who is 52 years of age, is a native of Lochgelly, Fife- 
shire, and was educated at the Subscription School of 
his native town. After receiving private tuition, he 
entered Glasgow University, where, in 1876, he gained 
the Eglinton Fellowship in Mathematics. He was after- 
wards appointed private secretary and assistant to Sir 
William Thomson (Lord Kelvin), which post he held till 
1880, for four years subsequently acting as the Official 
Assistant to the Professor of Natural Philosophy. In 
1884, Mr. Gray received the appointment of Professor of 
Physics in the University College of North Wales. He 
is a Fellow of the Royal Society and LL D. of Glasgow. 
His publications include ‘“‘ Absolute Measurements in 
Electricity and Magnetism,” ‘‘Theory and Practice of 
Absolute Measurements in Electricity and Magnetism,” 
and various scientific papers. He has a younger brother 
who occupies a professorship in the United States. 


The Proposed New Water Supply for Aberdeen.—In 
accordance with a remit made to them by the Aberdeen 
Town Council, Mr. Dyack, Burgh Surveyor, and Mr. 
Jenkins, C.E , have issued a report on the practicability 
of the Avon as a new source of water supply for the city. 
They suggest three alternative routes for the aqueduct 
from ns oa to Aberdeen, the estimated cost varying 
from 857,000/. to upwards of 1,000,0C0/. The gathering 
area has a capacity of nearly 23,000 acres and is excep- 
tionally free from peatty matter. As to the quality, Mr. 
Thomas Jamieson, public analyst, says that the water 
taken from above the Lion Burn is the purest in the 
kingdom. The report will be presented in due course to 
the Town Council for their consideration. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. Vickers, Son, and Maxim and their Labourers. 
—A dispute has cropped up between the above company 
and their labourers with regard to the payment for over- 
time. The men asked to be paid at the rates mentioned 
in the engineering code, and the firm replied by forbidding 
labourers to work in meal hours, which, of course, meant 
stopping overtime altogether. The men, pending a 
further interview, have resolved to work no more over- 
time until a definite settlement has been arrived at as to 
the rates to be paid in the future. 


Iron and Steel Trades.—A very large amount of work 
is again being sent into the rolling mills and forges. 
For a few weeks arrears were being overtaken, but now 
work is again accumulating, and proprietors are quite 
unable to make deliveries as promptly as desired. On 
account of the advancing cost of fuel, they have again put 
up their prices 5 per cent., and this will not compensate 
them for the extra expenditure. A very considerable 
proportion of the steel sent in to be dealt with is 
required to fill Canadian and Australian orders. 
This is a branch of business, it was feared, Sheffield 
was gradually losing, the Americans having won 
most of the trade. Their own home demand is now 
so good that they have little to spare for the Colonies, 
and certainly not at the price at which they have been 
selling this material. In some cases Americans have been 
trying to buy back steel they had sold in this country 
earlier in the year. Much of the delay caused in the 
execution of wok at the mills is through the irregular 
way in which the men attend to their duties. It is 
stated that more time has been lost this summer than 
has been known ; and, taking the average of years, less 
work per man is now being turned out than was formerly 
the case. A feature in the lighter industries is the excel- 
lent orders that are coming in from France, Holland, and 
some other Continental States for silver, plated, and 
similar goods. 

Coal and Coke Tradcs.—Although prices were advanced 
all round on the 1st inst., orders have been coming in for 
house coal beyond anything anticipated. Indeed, the 
difficulty is to meet the demands of customers. There 
seems to have been unusual delay this year in laying in 
stocks by large consumers. Thedemand for hard coal is 
well maintained, and few coalowners have any to put on 
the open market. Common coal is very dear and hard to 
get. The coke market is very active and prices are still 
moving upward. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
large attendance on Change, the tone of the market was 
most cheerful, and a fair amount of business was trans- 
acted. Makers, as a rule, were in no hurry to do business, 
being well sold, and believing that prices are more likely to 





advance than otherwise in the early future, genuine traders 
take little notice of the trouble in the Transvaal, as they 
consider that whatever happens the consumption of pig 
iron will not be affected. There were yesterday pur- 
chases made at 693. for prompt f.o.b, delivery of No. 3 
g.m.b. Cleveland pig iron; but only odd lots realised 
that figure, buyers reporting that they could obtain the 
ruling quality at 68s. 9d. There were plenty of pur- 
chasers of No. 3 at 683. 6d. for both prompt and 
forward delivery. The other qualities of Cleveland pig 
were stronger. No. 1 was gs at 70s.; No. 4 foundry, 
67s. ; and grey forge, 653. 6d. A good inquiry was re- 
ported for east coast hematite pig iron, but there 
was practically nothing doing in it, sellers having 
next to none to dispose of. The nominal quota- 
tion for early delivery of Nos. 1, 2, and 3 was 76s, 
Spanish ore was very strong, rubio was fully 18s. ex- 
ship Tees, and freights Bilbao- Middlesbrough were 
7s. 44d. Middlesbrough warrants sold early in the day 
at 68s. 8d., but by the close of the market they were very 
strong at 68s. 9d. cash buyers. There was nothing doing 
in Middlesbrough hematite warrants, and, in fact, somo 
people opined that they might disappear altogether before 
long, seeing that they have now been reduced to 13,000 
tons. ‘To-day there was no quotable change in prices for 
makers’ iron, but an easing tendency was noticeable. 
Middlesbrough warrants closed 68s. 7d. cash buyers. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel industries there is continued great activity 
and quotations all round are strong. So well off for work 
are some firms that they do not care about entering into 
further contracts at present. Several producers have 
orders on hand sufficient to keep them well employed 
far into next year. Common iron bars are 8/.; best 
bars, 8/. 10s.; iron ship-plates, 7/. 73. 6d. ; steel ship- 
plates, 77. 12s. 6d. to 7/. 153. ; and iron and steel ship 
angles each 7/. 5s.—all less the customary 25 per cent. 
discount for cash. 


Cleveland Ironstone Miners’ Wages.—A meeting was 
held at the Cleveland Mineowners’ offices, Middlesbrough, 
between the representatives of the miners and the mine- 
owners. Sir David Dale presided, and there a full atten- 
dance of owners. ‘The men’s representatives said that 
they were instructed to ask for a substantial advance. 
The miners thought, having regard to the present state 
of trade, and immediate prospects, they should receive 
an advance of 25 per cent. The mineowners did not deny 
that some advance was due. About 10 per cent. was the 
amount that appeared to them to be justified by the 
recent ascertained price; something further would no 
doubt be due at the end of the year as the result of the 
next quarterly ascertainment. Eventually an advance of 
17} per cent. was offered for a period of six months, viz., 
from October 2 to the middle of April, 1900. The proposal 
will be put before the men in the district. With regard to 
an application for a special advance for certain classes, 
the owners agreed to look into the matter to see whether 
there was anything to justify the claims, having regard 
to what might have taken place in the position of similar 
classes in other local industries. If the men’s claims are 
maintained, the owners are not to be debarred from 
bringing forward claims also. 


Coal and Coke.—Bunker coal is in brisk demand, with- 
out much change in price. There is rather a scarcity of 
manufacturing coal. Gas coal is steady at about LIs. 
f.o.b , but a large portion of the output is sold on con- 
tracts made some time ago at much lower price than now 
rules. Coke has been advanced. Average blast-furnace 
qualities are now fully 21s, 6d. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Card iff.—The steam coal trade has shown a fair amount 
of activity ; the best descriptions have made 13s. 6d. to 
14s. per ton, while secondary qualities have brought 
123. 9d. to 133. per ton. There is an increasing demand 
for household coal with the advance of the autumn ; No. 3 
Rhondda large has made 133. 6d. to 133. 9d. per ton. 
Coke has been in steady request ; foundry qualities have 
made 27s. to 283., and furnace ditto 24s. to 25s. per ton. 
As regards iron ore, the best rubio has brought 16s. 3d. 
to 16s. 9d. per ton. 


Plymouth Tramways —Although the financial result of 
the working of the Plymouth Municipal tramways has 
hitherto been disappointing, the undertaking is progress- 
ing. From April 1 to September 9 the number of pas- 
sengers carried was 1,784,890 or 200,000, in excess of the 
corresponding period of last year. This represents an 1n- 
crease of nearly 900/. in revenue. 


Sewage at Yeovil.—The Yeovil Town Council has 
approved a scheme for the disposal of the sewage of the 
town on the septic system, at a cost of 23,600/. 


The Electric Light at Cardif.—Mr. H. Percy Boulnois, 
C.E., Local Government Board inspector, held an in- 
quiry at Cardiff on Friday, respecting an application by 
the Town Council for authority to borrow 320%. for 
electric light extensions. The town clerk (Mr. Wheatley), 
the electrical engineer, and Mr. Alderman Jacobs gave 
evidence, and explained that the 3209/. was made up by 
24761. for extensions of mains to Newport, Castle Albany, 
and Wellfield roads, 443/. for extensions to Cowbridge- 
road, through Severn-road, Romilly-crescent, and part of 
King’s-road, and 290/. for extensions to mains from Cow- 
bridge-road to the Sanatorium. 

Bristol Docks.—The Docks Committee of the Bristol 
Town Council decided on Monday tu recommend the 
council to have the lock of Portishead Dock reconstructed, 
so as to admit the largest vessels afloat, and so that a line 
of large mail steamers may come to Bristol. 


The Tinplate Trade.—After being closed for about four 
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years, the Nantyglo Tin Works are about to be re- 
started. Extensive developments are contemplated. 


Dowlais Iron, Steel, and Coal Company, Limited.—This 
company has just been registered, with a capital of 
1,100,000. in 12, shares (550,000/. preference), to acquire 
the iron, steel, and other works and collieries known as 
the Dowlais Iron, Steel, and Coal Works and Collieries, 
and the business carried on by the proprietor thereof in 
South Wales, under the style or firm of ‘‘The Dowlais 
Tron Company,” and in London under the style or firm 
of ‘The Dowlais Iron and Coal Company” and ‘‘ Guest 
and Co.” 

Welsh Coal for the Navy.—The Lords of the Admi- 
ralty have accepted tenders for the supply of about 
100,C00 tons of best double-screened Welsh steam coal, 
between now and the end of March. Deliveries are to be 
made at Cardiff, Barry, Penarth, Port Talbot, and Swan- 
sea. The orders have been distributed amongst the 
following firms: Standard Colliery, 30,000 tons; Hill’s 
Plymouth Colliery, 20,000 tons ; National Colliery, 7500 
tons ; Powell Duffryn Coal Company, 5000 tons ; Fern- 
dale Colliery, 7500 tons; Dowlais Colliery Company, 
25,000 tons ; Albion Colliery, 7500 tons ; and Cambrian 
Colliery Company, Limited, 5000 tons. The contract 
prices range between 13s. 6d. and 13s. 9d. per ton. 


Water Supply of Cardiff.—The Cardiff Water Works 
engineer (Mr. CU. H. Priestley) presented an interesting 
report to the Water Works Committee of the Town 
Council on yer 5 He stated that ten large trade con- 
sumers, such as the Cardiff and Taff Vale Railway Com- 
panies, the Dowlais Works Company, &c., took last 
quarter no less than 95,495,000 gallons of water, as com- 
pared with 57,417,000 gallons in the corresponding period 
of 1898, an increase of 38,670,000 gallons. The colliers’ 
strike, of course, reduced the figures last year ; but com- 
pared with 1897, there was a large increase. The water 
in store on October 1 was 239,000,000 gallons, or 
142,000,000 gallons less than on September 1. The 
quantity in store on Friday, however, was 450,000,000 
gallons. Owing to the great and unexpected develop- 
ment and increase in the high-level district served from 
the filter beds and reservoirs at Rheubina, it had become 
absolutely necessary to provide more filtration area. 


Water Supply of Llanelly.—The Llanelly Town Coun- 
cil proposes to augment the water supply of the town. 
At a meeting on Monday, Mr. Trubshaw recommended 
that tenders should be invited for the construction of a 
second reservoir. Mr. Trubshaw said all the local works 
were in full operation, and it was probable that by pro- 
viding an ample supply of water, new industries would 
be attracted. The consumption of water for trade pur- 
poses had increased greatly, and the new reservoir could 
not be completed under three years. The recommenda- 
tion was unanimously adopted. 


_ Electric Traction at Llanelly.—Llanelly appears to be 
in a fair way of securing a complete system of electric 
lighting and traction. It was reported at a meeting of 
the Town Council on Monday that the Estate Committee 
had two excellent schemes before it for lighting the town 
by electricity, and laying down a system of electric tram- 
ways, to take in the surrounding villages of Llwynhendy, 
Pwill, and Felinfoel. 








Sourn ArricAN TELEGRAPHY.—The southern section of 
the new cable from South Africa to England—Cape Town 
to St. Helena, Ascension, and St. Vincent—will be laid 
in a few months, possibly before the end of the year. 


Tue Late Mr. Evstace WiezE...—It is with regret 
that we learn of the death, on the 22nd inst., of Mr. 
Eustace Wigzell, who has for many years been connected 
with the firm of Timothy Bates and Co., well-known 
engineers at Sowerby Bridge. He was born at Greenwich 
in 1822, his father being a captain in the East India 
service, and his mother the third daughter of the late 
General Rimington. That he had an early inclination 
for mechanics, is proved by the fact that when still at 
school, he won a prize given by the Greenwich 
Observatory authorities for a design for signalling the 
time, and his idea was adopted. He served five years as 
an apprentice engineer at Penn’s, begining with his 
fifteenth year, and subsequently worked for two years as 
& journeyman, and was appointed general manager of the 
whole works. In 1849, he was appointed chief engineer 
to the Russian Government Engineering Works, at 
Ekaterinburg, and after carrying through various works 
Mm connection with marine engineering, mining, &c., he 
came to England in 1854 to secure a plant for the manu- 
facture of railway bar iron. Whilst in England, war 
was declared, and although liberal offers were made by 
the Russian Government, he did not return, but at Jobn 
Penn’s personal request rejoined the firm of John Penn 
and Sons. He remained there until 1865, and it was 
during this period that steam power was introduced so 
largely into warships, the trunk engine being largel 
stopted. Then, also, the screw propellor was first fitted. 
work especially suited Mr. Wigzell’s mechanical 
skill, and he had the superintendence of the construction 
and trials of nearly two-thirds of the vessels built for the 
navies of the world at that time. It was in 1865 he 
joined Joseph Pollit, of Sowerby Bridge, who was 
cairying on the business of general engineer, under the 
title of Timothy . Bates and Co. He soon adapted his 
ex aoe for this new class of work, and the firm early 
ayo 4 reputation, especially for stationary engines. 
ati e year 1892, the firm was converted into a limited 
in ility company, and until his death, he was managing 

uector, In spite of advancing years, he continued to 


maintain the keenest interest in the works, and in medern 
improvements, 





MISCELLANEA. 


THE Board of Trade have recently confirmed an order 
authorising the construction of a light railway in the 
county of Ayr, between Girvan and Ayr. 


A new establishment, more especially intended for the 
repair of ships, is about to be constructed in Stockholm, a 
Gefle shipbuilding firm. Blasting operations have been 
Sw and the slips will be 200 ft. long and 60 ft. 

road. 


The day classes for men and women, and the evening 
classes at the South-Western Polytechnic, Chelsea, were 
commenced on September 25 last. Full particulars as to 
all these classes can be obtained on application to the 
secretary. 


The extension of the Lindholmen Dock (Sweden) is now 
about completed. The dimensions are now: Length, 
400 ft.; greatest breadth in gate, 60 ft.; and depth at 
ordinary water level, 20 ft. The dock will now be able 
to accommodate vessels of 6000 tons. 


A plan is being proposed for a canal connecting the two 
lakes Venern and Mickeln (Sweden). It is intended 
that the canal shall be available for vessels of either 
10 ft. or 134 ft. draught, and that the natural waterways 
shall be followed as much as possible in places where 
they are already navigable, and that due regard shall be 
shown to the Svea Canal, between Venern and Hjelmaren. 


_At last, after ie been the subject of discus- 
sion for years, a pipe line is to be opened along the 
Trans-Caucasus Railway, from Michailovo to Batum. 
One reason of the delay has apparently arisen from the 
desire of the Russian authorities that the pipe should be 
of native manufacture. The opening of this line should 
effect a sensible reduction in the cost of the oil at Batum. 


The Saulanges Canal, the last link of the 14-ft. naviga- 
tion way of the St. Lawrence, which has been completed 
at a cost of 5,250,000 dols., was formally opened last 
Monday. There is now uninterrupted inland navigation, 
for vessels not drawing over 14 ft. of water, from Quebec 
to the head of Lake Superior, a distance of 1435 miles. 
Canada’s expenditure on canals now reaches a total of 
75,000,000 dols. 


The Secretary of State for Foreign Affairs has received 
a dispatch from her Majesty’s Consul at Panama, stating 
that tenders are invited by the Panama authorities, not 
later than December 30, for the construction of an aqueduct 
in that city. Such particulars as have been received may 
be examined on personal — at the Commercial 
Department of the Foreign Office, any day between the 
hours of 11 a.m. and 5 p.m. 


The traffic — for the week ending October 1, 
on thirty-three of the principal lines of the United King- 
dom, amounted to 1,934,5511., which was earned on 
19,548 miles. For the corresponding week in 1898 the 
receipts of the same lines amounted to 1,837,595/., with 
19,2533 miles open. There was thus an increase of 
96,956/. in the receipts, and an increase of 294? in the 
mileage. 

From returns compiled for Ryland’s Iron Trade Circular, 
it appears that the number of blast-furnaces in operation 
on September 30th last was 403, and that there were also 
217 out of blast. The former figure is one less than at the 
end of last quarter, which in view of the demand for pig 
is somewhat remarkable. At the present time four new 


furnaces are being built, whilst twenty-one are in course 
of rebuilding. : 

The Board of Trade have, in consequence of the passing 
of the Electric Lighting (Clauses) Act of last Session, 


issued a revised model form of Electric Lighting Provi- 
sional Order. The new model does not contain any pro- 
vision empowering local authorities as. electric lighting 
undertakers to transfer to others their powers, duties, 
and liabilities. The Board will not be prepared to insert 
in provisional orders any such provision, save in circum- 
stances of a very special character. 


Arrangements have been made for the holding of an 
International Tramways and Light Railways Exhibition 
at the Agricultural Hall, Islington, next year. The date 
fixed for the opening of the exhibition is Saturday, 
June 30, and it will be closed on Wednesday, July 10. 
The Tramuay and Railway World is the promoter of 
the exhibition, and the Advisory Committee includes the 
managers of tramways in London, Liverpool, Dublin, 
and Edinburgh. Intending exhibitors can obtain full 
information on application to the a director, 
Mr. J. W. Courtenay, Amberley House, Norfolk-street, 
London, W.C. 


The British Preferential Tariff of Canada came into 
actual operation on August 1, 1898. In principle it has 
been in force from April 23, 1897, but from that date 
until July 31, 1898, it had to be extended to Germany 
and Belgium, and to all other countries having treaties 
with Great Britain in which the colonies came under 
the most-favoured-nation clause. Figures are now 
available to show the effect of the lower tariff rates on 
British trade. The exports of British and Irish produce 
to Canada from August 1, 1898, to July 31, 1899, were 
6,178,684/.; in the same period of 1897-8 they~ were 
5,707,106/. ; and in 1896-7, 5,038,1387. Thus the exports 
show an increase of over 8 og cent. for 1899 over 1898, 
and of 22 per cent. for 1899 as compared with 1897. 
It is anticipated that the increase will be still greater in 
the future. ; 

We note that the second annual congress of the Free 
Labour Association was held in the Memorial Hall, 
Farringdon-street, E.C., on the 9th and 10th inst. From 





the report submitted to the meeting, it would seem that 
the Association has done much good work during the 


year in supplying free men to take the place of unreason- 
able strikers. Thus, in particular, one case is mentioned 
of a firm of brass-finishers, whoce men struck rather than 
ag the introduction of improved methods of working. 
ith the assistance afforded by the Association this 
strike ese 8 failed, the free men carrying on the work 
in a perfectly satisfactory manner. Whilst s mpathising 
very fully with this department of the Aessalahion's 
work, we notice with regret that most of the resolutions 
submitted to the congress had little connection with the 
avowed objects of the Association, and were rather 
suited to a meeting of a Property Defence League. 


A modification of the well-known electric cautery as 
used in surgery, has recently been applied with succees 
to the demolition of a wooden bridge at Clinton, Indiana. 
The bridge in question was 735 ft. long, including a draw- 
span of 70 ft., and was built in 1853. Being insufficient 
for traffic requirements, it was determined to replace it 
with a steel structure, making use, however, of the old 
piers. It was decided to cut through the chords near the 
ends of the span, and drop the whole into the river, and 
this was accomplished by means of wires maintained at a 
red heat by an electric current. The timbers cut were of 
yellow pine 9 in. square, and but 1 hour 40 minutes was 
needed to complete the demolition of each span. 


The British Fire Prevention Committee have recently 
tested aconcrete and iron floor constructed by the Colum- 
bian Fireproofing Company, of Pittshurg, New York, and 
London. The floor in question was supported by 12 in. 
by 5 in. steel joists spaced at 6 ft. centres, and the con- 
crete was arranged to completely surround all the metal 
work. The aggregate used was clinker broken to pass a 
4 mesh, and the cement was ordinary Portland. The 

oor was loaded with bricks equivalent to a distributed 
load of 168 Ib. per square foot. The test lasted 34 hours, 
the temperature being raised to 1200 deg. Fahr. within 
30 minutes after lighting up ; and this was steadily in- 
creased until a temperature of about 2300 deg. Fahr. was 
attained near the end of the test. Water was then 
turned on, and the whole cooled down. Examination 
after the test showed that the whole of the concrete of the 
floor and on the sides of the I-beams was sound and good, 
and not disintegrated at any point. The fire did not 
pass through the floor, and the wood fillets embedded in 
its upper surface were quite uninjured. 


At a meeting of the Langbourn Ward Club, held 
at the London ‘l'avern on October 4th last, Mr. G. Threl- 
fall read a paper on the “Old Pneumatic Despatch 
Tube,” of which we gave a description in our issue of 
September 22. Some particulars as to the reasons why 
this scheme of transmitting the mails from the General 
Post Office to Euston failed were contributed b 
Professor Carus- Wilson who followed Mr. Threlfall. 
A small tube was _ worked quite successfully for 
months between the Northern District Post Office and 
Euston, a distance of a third of a mile, but when an 
attempt was made to work in this way a much longer 
and bigger tube, and with loads thirty times heavier, the 
power needed proved far in excess of anticipations, and 
the scheme consequently failed. Nevertheless, it was 
found possible to run the trucks between Euston and the 
General Post Office in 14 minutes, With the electrical 
plant with which it is now proposed to work the tube, 
this distance will be covered in 44 minutes. The elec- 
trical arrangements will be such as to show at the central 
station the precise position of the moving car in the tube 
at any moment, thus giving the attendant there full 
control over the working of the car. 





Hutt Coat Conrracts.—A meeting of the Water 
Works Committee of the Hull Town Council was held 
on Friday, Alderman Massey presiding. Tenders were 
opened for the supply of 1800 tons of coal for the pump- 
ing stations at Springhead and Mill Dam for the ensuing 
six months. That of the Hickleton Main Colliery Com- 
pany at 12s. 4d. per ton delivered at Springhead, and 
133. 4d. per ton delivered at Cottingham, was ac- 
cepted. The tenders gave quotations for twelve monthe, 
and they were all higher than for six months. The com- 
mittee decided to accept for six months only, the chair- 
man being of opinion that coal would not be quite so 
firm in price next year. 





ScarsoroucH.—Sir J. Wolfe Barry has been asked to 
inspect the Marine Drive works at Scarborough, and to 
report whether in his opinion reasonable eg te has 
been made. If Sir John is unable to come, Mr. Aber- 
nethy will be asked todoso. Parliamentary powers are 
being sought by the Scarborough Town Council for the 
construction of an electric tramway for the exhibition 
joey 5 on the South Foreshore-road, along the fore- 
shore, by the side of the harbour, round the Marine 
Drive at the foot of the Castle-hill, and along the Royal 
Albert-drive to Peasholme. The generating station will 
= —_ old gaol, where tke refuse destructor is to be 
placed. 





PERSONAL AND TRADR Nores.—Messrs. C. A. Zadig 
and Co., of 11, Queen Victoria-street, E.C., have been 
awarded a silver medal for their portable railway plant 
exhibited at the Greater Britain Exhibition, Earl’s Court. 
—Mr. C. T. Schoen, of the Pressed Steel Car Company, 
has returned to Pittsburg, after an absence of seve 
months in Europe.—Messrs. Elliott Brothers have re- 
moved the whale of their manufacturing and testing 
works from their old address, 101, St. Martin's lane, 
W.C., to their new factory at Century Works, Lewisham, 
S.E. It will greatly facilitate mattors if all correspond- 
ence and ¢ . instruments for repair, &c., are sent to 
their address, Century Works, Lewisham, gocds to c./o, 





Pickford and Co., London. 
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THE STRIKE AT CREUSOT. 


Tue great strike at Creusot, which threatened 
to be the commencement of an industrial revolution 
in France, has come to an end, and the imminent 
danger that menaced the country, is for the present 
averted. We cannot on this side of the Channel 
pretend to have any accurate knowledge of the 
organisation, or of the motive power, that starts 
into being such an agitation as that now quieted, 
thanks to the good sense of the French Prime 
Ministerand of Mr. Schneider, the lord of Creusot. 
But we do know that, unlike the great labour strug- 
gles with which we are, unhappily, too familiar in 
this country, such strikes -as that of Creusot 
are inspired, or, at least, inextricably mixed up 
with that powerful section of politics whose 
avowed object is war against capital. Of all 
industrial strongholds in France against the 
so-called champions of the proletariat, Creusot 
appeared the most impregnable. A city in, and 
by, itself, its organisation seemed calculated to 
resist any social attack ; while the many thousands 
of workmen and their wives and families, were 
bound by ties of sentiment and tradition to three 
generations of Schneiders, who have successively 
and successfully, laboured to promote the well- 
being of their employés, and to bind them to the 
service of the vast establishment. Not that. we 
wish to imply that the Schneiders have been 
philanthropists, except so far as it helped to 
further their great and ever-increasing success. 
But even if they paid low wages—and we do not 
know that their scales of payment are lower than 
those of other similar works in France—the care 
they bestowed on promoting the well-being of the 
workmen and their families, has been unceasing. 
They have founded and supported schools and 
hospitals, established old age and other pensions, 
in addition to the State requirements, which are 
now a heavy burden (see ENGINEERING, page 271, 
ante); the sick are cared for in their homes ; 
some hundred thousand pounds a year are devoted 
to various current benefits; men are assisted to 
economise by depositing their savings with the 
company ; they are helped to build their own homes 
by advances made; rents charged are absurdly 
low for the accommodation given; in short, in 
all ways it may be said that the Schneider family 
has looked after the interests of the large com- 
munity for which it has been responsible. No 
wonder, then, that an attack on Creusot has been an 
object of ambition for a long while to the French 
socialists, and that they have at last’ partially suc- 


6s | ceeded, is significant of the growing strength and 


audacity of the party. The assault was delivered 
in May last, when, for the first time in its history, 
Creusot was the scene of an actual strike ; it was, 
of course, directed by agitators from Paris, the 
—- being a demand for increased wages. But 
or intimidation this strike would have been of a 
very partial character ; it lasted but a few days, 
and obtained ‘no concession. of any value, an in- 
crease in wages having been previously determined 
on by Mr. Eugene Schneider, in memory of his 
father, who had died about a year previous. 
After the strike had lasted a few days, Mr. 
Schneider issued the following manifesto, which 
brought all the men back at once to work. 

‘The workmen who, this morning, have answered 


my appeal, and who have given me a mark of confi- 
dence for which I now thank them publicly, have 
been the first to learn of my plan of increasing my 
workmen’s pay, which I had elaborated, and which 
I had determined should date from May 17 last, the 
anniversary of my father’s death. I have asked 
those men to explain my intentions to their com- 
rades, and to tell them that all daily wages will be 
increased ; to workmen of 21 and upwards by the 
sum of 2}d. per day ; of from 18 to 21, by 2d. a 
day ; and under 18, by 1}d. per day. I have also 
chosen the same workmen to announce to all, that 
I have accorded to my old and pensioned servants, 
medical pass-books which will assure to them and 
their wives medical and pharmaceutical attention. 
In addition, there will be two pay days a month. 
(signed) Schneider.” 

So Lappy a termination of what promised to be 
a serious outbreak did not at all suit the bafiled 
organisers, who have since then been busy in pro- 
moting strife, and unfortunately with serious 
results. About the middle of September some 
slight incident—the discharge of some men for 
breach of discipline—served as a sufficient excuse 
to the agitators, who succeeded ‘within a few hours 
in bringing all the men out, and during three weeks 
in converting Creusot from a centre of intense and 
never-ceasing energy, into a dead city so far as 
industry was concerned ; but, on the other hand, 
the streets quickly assumed a revolutionary aspect 
that recalled the days of the Commune, women, as 
then, being among the noisiest and most vehement 
of the threatening demonstrators and processionists. 
No damage was done, thanks to the precautionary 
measures adopted, but each day the movement 
gathered force and became more threatening, as 
was only natural to a mob inflamed by the harangues 
of agitators who were, of course, on hand. In spite 
of constant interviews between Mr. Schneider and 
deputations of his workmen, no solution of the dead- 
lock appeared possible; which, indeed, was natural 
enough, considering that the main object of the 
directors of the strike, was to place the Direction at 
the mercy of the Union. Ten days ago a march on 
Paris of 10,000 men was decided upon, and the 
details appear to have been organised. Had this 
been carried into execution, it would have meant 
the sowing the seeds of revolt upon the road, and 
serious consequences in the capital if the demon- 
strators ever reached it. With good reason the 
Government became alarmed, and after prolonged 
negotiation, M. Waldeck-Rousseau succeeded in 
getting both sides to agree to accept him as an 
arbitrator without appeal. The company was re- 
presented by the heads of its departments, the 
workmen by four Socialist leaders and deputies, 
by the President of the Labour Union, and by some 
members of the Strike Committee. The composi- 
tion of this body shows clearly how the workmen of 
Messrs. Schneider have been captured by the band 
of organised agitators, and how at last Creusot has 
fallen under the attacks of the conspiracy which has 
so long been working against it. The points sub- 
mitted to the distinguished arbitrator were few, 
and only one was of vital importance. They may 
be summarised as follow : 

1. Execution of the promise, made in June last, 
for a rise in wages, set forth in Mr. Schneider's 
manifesto quoted above. 

2. The recognition by Mr. Schneider of the exclu- 
sive right of the labour leaders to discuss with him or 
his representatives, questions of every kind relating 
to the real or supposed interests of the workmen. 

3. A cessation of the supervision of workmen, 
and especially of union workmen, after working 
hours. 

4, The establishment of a system by which work- 
men’s delegates from each department can lay 
complaints, &c., before the heads of that depart- 
ment once a month. 

5. That no workmen should be dismissed in con- 
sequence of taking part in the strike. 

6. That if the result of the strike should involve 
the temporary or permanent discharge of men, no 
distinction should made between unionists and 
non-unionists. 

The foregoing demands are very characteristic of 
all large and unjustifiable strikes, involving as they . 
do the demands that the agitators should perma- 
nently intervene between master and workmen ; 
and that the latter, after having inflicted the utmost 
damage possible on their employers, should be pro- 
tected against any consequences of their acts. 

Fortunately, not only for Mr. Schneider bpt for 
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deck-Rousseau, both sides having agreed to abide 
by his decision, approached the thankless subject 
with firmness and good sense. The first point was 
one that involved no concession, it having been 
already settled in June last, though the execution 
had been delayed. The second and only important 
point, that of giving the labour agitators a recog- 
nised footing in Creusot, was fortunately decided 
in Mr. Schneider’s favour. The third, fourth, and 
fifth demands were settled in favour of the work- 
men. As regards the last point, it was decided that 
in the event of compulsory discharge, union and 
non-union men shall be treated alike, regard being 
had to the number of their families. 

The details of Mr. Waldeck-Rousseau’s decision 
were, of course, at once transmitted to the work- 
men of Creusot in the way that best suited the 
purpose of their leaders, and the report of a com- 
plete victory over capital was received with the 
delirious enthusiasm characteristic of a French mob. 
It is worthy of note that none of the cries that 
filled the streets as the strikers and their women 
marched in triumphant processions, were directed 
against Mr. Schneider and his management. Almost 
without exception they shouted for Socialism 
and against the priests. Immunity against the con- 
sequences of their own acts, and the assurance of 
higher pay, counted for nothing in view of the sup- 
posed fact that Socialism had triumphed all along the 
line, and another blow had been struck at national 
religion. The whole movement, from the abortive 
attempt in May, and during the sullen menacing 
period that followed till the recent great outburst, 
was controlled by the revolutionary politicians, 
who appear bent on adding one more complication 
to the many that now distract France. 

Five out of the six demands having thus been 
settled in favour of the workmen, the leaders of the 
latter claim a complete victory for labour over 
capital, regardless for the moment that only the 
one point given against the men is of real moment, 
and that for the time at least, Mr. Schneider has 
successfully defeated the attempt to give the 
agitators a permanent foothold within his works. 


On this point we quote from the Times an extremely |- 


able criticism by the Republique Francaise : 

This decision, if we were to judge by the triumphant 
cries of M. Viviani, who had the trouble of securing it, 
and of M. Jaurés, who wishes to have the honour, would 
unreservedly proclaim the justness of all the demands of 
the strikers, and, morally, would countenance the crush- 
ing of all employers in the person of M. Schneider. But 
the decision is not entirely this. The two points upon 
which the strikers declared in advance that they would 
make no compromise were—first, the recognition of their 
labour union, and its acceptance by M. Schneider as the 
intermediary between the workmen and himself; and, 
secondly, the return to the shops of all the workmen. 
Now, upon the first point, to which the union held firmly, 
and which in reality was the real cause of the strike, the 
arbitrator declares that if complaints are made, and if 
workmen refer these complaints to their labour union, 
the Creusot Company is not bound to discuss with the 
representatives of that union. The agent of the union to 
which one of the parties belongs, M. Waldeck-Rousseau 
expressly declares, may be usefully employed if both 
parties consent, but he cannot be imposed upon the com- 
pany. M. Adam, the secretary of the labour union, will 
do well to study this text, to understand it, and to make 
those around him comprehend its bearing. If on the 
second point the arbitrator takes official note of the decla. 
rations made by the company, and decides that no dis- 
missal shall be made on account of the strike or for any acts 
committed during its duration, he is careful, in settlin 
this question, to foresee the eventual stoppage whic 
may result from the strike. These observations are 
sufficient to establish that the decision does not at all 
overwhelm the Creusot management, and justifies the 
necessity of the resistance which was made to unaccept- 
able demands which the Parliament of 1884 certainly did 
not intend tacitly to inscribe in the law on trade union. 
As a sort of consolation for the Creusot agitators, M. 
Waldeck-Rousseau has, it is true, announced that the 
Government intends to present a Bill to the Chamber 
definitely to assure the good working and execution of 
the law on trade union. This is a question concerning 
which we have nothing to say util we know more about 
it. What is important, for the moment, is that the 
Government having taken its chief as a judge in a matter 
of such gravity, he did not violently lean to the side of 
an obstinate and secretly aggressive labour union. The 
Ministry has this time, at least, known how to avoid the 
temptation of committing so serious a fault. M. Waldeck- 
Rousseau’s decision, notwithstanding the applause of the 
Socialist Press, which is too noisy to be sincere, releases 
the Creusot Company, in a certain measure, from the 
conspiracy that os so long been directed against it, 
without attacking the value of the law of 1884, which 
employers and workmen have an equal interest in under- 
standing and respecting in its spirit and in its text. 


How far the peace thus patched up by the valu- 
able intervention of M. Waldeck-Rousseau will be 
permanent, time alone can show. For our own 








part, we do not believe that it will prove of long 
duration. On the one hand, the employer must be 
to some extent hampered and irritated by a partial 
interference with his freedom of action. On the 
other hand, the union leaders, despite their vapor- 
ings and claims to the contrary, being defeated in 
their principal object, will presumably take advan- 
tage of the first favourable opportunity to renew 
their attack. In any case, it is sure that the old 
period of good relations, mutual confidence, and 
harmony between employers and employed, that 
has lasted for more than sixty years, has come to 
an end, and can never be renewed. So serious a 
rupture as that recently created at Creusot, and 
which has been attended with enormous loss and 
unlimited anxiety, has inevitably broken the bond 
of union that had grown with the growth of the 
works during three generations. 

Even if the triumph were as great as Mr. 
Viviani wishes to make his followers to believe, it 
must not be forgotten that capital as represented 
by Mr. Schneider at Creusot, has its weapons also. 
Hospitals and schools, extra pensions and allow- 
ances, all the many privileges which have grown 
and gradually increased through the generosity of 
the Schneiders, father, son, and grandson, can be 
withdrawn at pleasure, and even in extremity the 
historic works might be closed definitely, and an 
army of 15,000 workmen, and twice as many de- 
pendants, be thrown upon the hands of the agita- 
tors responsible for such a crisis. Under the best 
circumstances much distress will fall upon the men 
of Creusot ; weeks must élapse before work can be 
normally resumed. It will possibly be long before 
the blast-furnaces and coke ovens will be alight, 
and until then the full supply of steam cannot be 
distributed through the various departments. Pos- 
sibly this may prove an object-lesson to the men 
that will be learnt to their own profit, and that of 
their employers. But with the revolutionary 
spirit that prevails this lesson may easily be 
turned to harm rather than to good. 








THE BACTERIAL TREATMENT OF 
CRUDE SEWAGE, 

Tue bacterial treatment of sewage sludge has 
attracted the earnest attention of engineers and 
chemists, and so lately as last June a paper on the 
subject was read by Dr. Sims Woodhead* before 
the Conference of the Institution of Civil Engi- 
neers, evidently showing that leading sanitarians 
are working on that line. It would seem, how- 
ever, that the better course would be to avoid 
the production of sewage sludge altogether, as 
is done at Exeter and Sutton. As our readers 
will remember,t the crude sewage of Exeter is 
passed into a ‘‘septic tank,” and there all the 
solids are dissolved, the further purification being 
effected in a fine grain filter or bacteria bed. At 
Sutton the crude sewage goes direct into a coarse 
bacteria bed, and in it the suspended impurities 
disappear, while the dissolved organic matter is 
immensely reduced. Probably by one or other of 
these methods the great bulk of sewage will be 
treated in the future, and sludge will cease to 
trouble the managers of purification works. The 
London County Council, who at present send 
their sludge to sea in hopper steamers, have been 
making experiments on a modification of the plan 
first tried at Sutton. The results of these have 
lately been published by Dr. Clowes and Dr. 
Houston,{ and form most interesting reading. 
Three tanks were constructed at Crossness, two 
(A and B) being 22 ft. 6 in. long, 10 ft. 8in. wide, 
and 12 ft. deep, the superficial area of each being 
3&3 acre. The third tank (C) was of less regular 
shape, but of the same area, and 6 ft. in depth. 
One tank A was worked by itself, while C and B 
were worked conjointly, the sewage being treated 
first in C, and then passed into B. The material 
of the bed in every case was coke of uniform size 
‘each fragment being about as large as a walnut.” 
The coke would absorb 15 per cent. of its weight 
of water, and the coke bed, which was 4 ft. deep 
in tank A, had a sewage capacity of 3000 gallons, 
equal to 50 per cent. of the volume occupied by 
the coke and air space. The other two tanks (C, B) 





* See ENGINEERING, vol. xlvii., page 795. 

+ Ibid., vol. Ixii., page 256; vol. Ixiii., pages 192 
and 224; vol. Ixiv., pages 493 and 506; vol. Ixv., pages 
82 and 638; vol. Ixvi., page 749. 

} “Bacterial Treatment of Crude Sewage.” King and 
eon” Great Smith-street, Westminster. [2s. 2d. post 
Tee. 





were filled to depths of 6 ft. with similar coke, the 
sewage capacity of each being 4500 gallons, when 
the bed was just filled to the surface. 

The method of working was as follows: The 
sewage was pumped into the coke bed up to the 
level of the upper surface, and then remained in 
contact with the coke for three hours. It wasthen 
allowed to flow out by gravitation, an operation 
which occupied an hour, and then the coke bed 
was left empty for eight hours in order to aerate. 
The first coke bed A was charged with sewage on 
April 22, 1898, and from that date till June 23 it 
was charged with crude sewage twice daily, with 
the exception of Sundays, when it rested entirely, 
and of Saturdays, when it received one filling only. 
From June 23 it had a fortnight’s rest, as the 
effluent was becoming foul, undue work having 
been put on the bed before it had become ‘ ma- 
tured.” It was then filled once a day until 
November 7, 1898, when the double filling 
was recommenced and continued until Feb- 
ruary 18, 1899, with perfectly satisfactory re- 
sults. It had then been charged with raw 
sewage 399 times, and had dealt with 847,500 
gallons. During the time it kad received an 
amount of solid sludge which, in the dry state, 
would weigh 32.4 cwt. This solid matter would re- 
present 20.25 tons of sludge, containing 92 per cent. 
of moisture, or enough to fill the empty coke bed 
to a depth of 2 ft. 9 in. 

The coke bed C was matured during the time 
it was gradually being filled with coke. It started 
its regular work on September 1, and from that 
date to February 18 was filled 213 times. The depth 
of coke was gradually increased to 6 ft., with no 
alteration in the quality of the effluent. The second- 
ary bed B, of the pair B, C, was also matured during 
construction, and received its first charge on 
June 21, 1898. It was worked from that date 
until August 31, as a single, or independent, coke 
bed. During that time 244,200 gallons of crude 
sewage passed through it, corresponding to 5.85 
tons of sludge containing 92 per cent. of moisture. 
Since September 1 it has been used as a secondary 
bed, and has received the effluent from the primary 
bed C, and subjected it to a second process of 
treatment. This effluent is usually clear. 

The raw sewage receives no chemical treatment ; 
it is roughly screened to free it from larger pieces, 
and from heavy mineral road detritus, but it con- 
tains all the solid suspended matter usually termed 
sludge. The coke beds have removed the whole of 
the suspended matter from the crude sewage, and 
they have yielded an effluent which occasionally 
shows a slight turbidity, apparently due-in ordinary 
flow mainly to the presence of bacteria, but which 
is increased in storm flow by fine clay or mud. 
As to the results, the whole of the suspended 
matter has been removed, while of the dissolved 
oxdisable and putrescible matters, an average of 
51.3 per cent. has been removed by the single 
process. The effluent thus removed remains free 
from objectionable odour, when it is kept in open 
or closed vessels, provided the bacteria in it are 
not removed or killed by subsequent treatment. 
The effluent is perfectly innocuous to fish life, and 
goldfish, roach, dace, and perch have lived for 
months in it, and apparently would thrive for an 
indefinite period. When the effluent is sent through 
a second coke bed there is an additional purifica- 
tion of 19.3 per cent., making in all 69.2 per cent. 
The relative amounts of dissolved putrescible matter 
in (1) the sewage ; (2) the chemical effluent from 
the precipitation tanks; and (3) the coke bed 
effluent, as measured by the oxygen which they 
absorb from permanganate, are as follow :, 


. Percentage 
ee” aad Purification 
poe alculated on 
Liquid. ee Sewage. 
Raw sewage... es .. 3.696 
Chemical effluent _... .. 070 16.9 
Coke bed effiuent (single treat- , 
ment) ... “ ise io ee 61.3 
Coke bed effluent (double treat- : 
ment) ... = ee ace SGT 69.2 
River water (high tide) we 00 
ot » (low tide) ooo 0429 


While the amounts of dissolved and suspended 
matter are greatly reduced, there is very little 
diminution in the number of bacteria. The 
mean of a number of experiments gives 6,140,000 
bacteria per cubic centimetre in the crude 
sewage, with a reduction of 27.7 per cent. in 
the effluent for the single 4-ft. coke bed. ‘The 
spores were 407 in a like quantity, and were re- 
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duced 38 per cent. Further investigations showed 
that in 1 cubic centimetre of crude sewage there 
were 860,000 liquefying bacteria, which suffered a 
reduction of 11.3 per cent.; from 10 to 1000 speci- 
mens of bacillus enteritidis, which is intimately 
connected with diarrhoea, and more than 100,000 
of bacillus coli, and that these two suffered no re- 
duction. Evidently such an effluent could not be 
turned into a river from which water was with- 
drawn lower down for drinking purposes, but that 
consideration does not apply at Crossness. The 
water there is distinctly salt and very muddy, and 
is also considerably contaminated with sewage. 
In these conditions the presence of bacteria in the 
effluent is an advantage, as they will continue the 
process of purification, aided by the oxygen dis- 
solved in the river water. At present the County 
Council is discharging the effluent from the precipi- 
tation tanks direct into the river, although it con- 
tains 10 per cent. of the original sludge, and 83 per 
cent. of the dissolved impurities. Yet under these 
conditions the river has vastly improved, and much 
of the offensive mud which covered the banks has 
already disappeared. This purified effluent is 
fatal to all fish life, but when sufficiently diluted 
it rapidly becomes converted into inoffensive sub- 
stances. 

These experiments, and many others which have 
been made elsewhere, give us confidence that the 
purifying action of the bacteria beds will be per- 
manent, and that when properly worked they will 
continue in operation for indefinite periods. There 
is little doubt that they will always be able to 
break up animal matter. There is a danger, how- 
ever, that they may in time be silted up by other 
kinds of matter. After twelve months’ working at 
Crossness each piece of coke has become partially 
covered with soft material, which consists mainly 
of coke, with some fine sand, woody and vegetable 
tissue, cotton and woollen fibres, and diatoms. The 
capacity of the 4-ft. coke bed has, during the 
period in review, been reduced from 50 to 33 per 
cent. of the whole volume of the bed, and this 
reduction of capacity appears to be mainly due to 
fragments of straw and chaff, apparently derived 
from horse-dung, and to woody tibre derived from 
the wear of wood pavements. It has been ascer- 
tained that the original capacity is not restored in 
any degree by prolonged aeration, and also that 
the vegetable tissue can be separated from the 
sewage by a brief period of sedimentation before 
it is allowed to flow on to the coke bed. 

The volume of sewage which can be passed 
through the coke bed per unit of superficial area 
has not yet attained its maximum, since the depth 
of the coke bed is being increased. It originally 
amounted to 555,000 gallons per acre per day for 
the 4-ft. bed, and 832,000 gallons per acre per day 
for the 6-ft. bed. This represents one filling per 
day. Two fillings correspond to 1,665,000 per day 
for the 6-ft. bed. These amounts are reduced 
after ten months’ working to 370,000 gallons per 
acre for a single filling of the 4-ft. coke bed. A 
13 ft. bed has been laid down, and has passed 3} 
million gallons per acre per day. 

These experiments are most interesting, and are 
described in the report before us in great detail, by 
the aid of tables, photographs, and diagrams. 
They do not, however, advance our knowledge very 
greatly. The Sutton works have shown that a 
coarse - grain bacteria bed will deal satisfactorily 
with crude sewage without any preliminary treat- 
ment by a septic tank, or by precipitation ; and, 
indeed, there are many such beds at work in dif- 
ferent parts of the kingdom. The Crossness trials, 
however, seem to demonstrate that while a coarse 
bed will serve well enough when the effluent is to 
be discharged into a tidal river, it is not of itself 
able to effect the destruction of dangerous bacteria. 
It cannot be assumed that the bacillus of enteric 
fever would die in such a filter, indeed the evi- 
dence is quite the other way. Now there is very 
strong reason for believing that a fine sand filter 
1s a perfect safeguard against the passage of such 
germs, for on no other ground can we account for 
the immunity London enjoys from typhoid fever. 
The death rate from that cause is much less here 
than in Glasgow, in spite of the fact that the 
upper Thames suffers much from pollution. Again, 
the long series of tests made by the Board of 
Health of Pennsylvania made it clear that crude 
Sewage can be so completely purified in a bac- 
teria bed that it does not differ, either che- 


ap or bacteriologically, from spring water. 


probably hopeless to expect the destruction 





of the microbes as long as the liquid in which they 
exist contains ample nourishment for them. They 
may possibly be poisoned undercertain circumstances 
by their own products, but starvation offers a more 
certain means of destruction. In a coarse filter, 
with its ample water capacity and its relatively 
small surface, the number of nitrifying organisms 
on which we rely to oxidise the dissolved organic 
matter, cannot be so great as ina finer filter, and 
hence it is not reasonable to expect that they will 
do their work as completely in a given time. 

The silting up of the filters with vegetable fibre 
is a matter which will need to be guarded against 
completely, for it would be a very serious matter to 
have to either wash or renew the coke. A filter an 
acre in area and 12 ft. deep would contain 20,000 
cubic yards of coke, and to have to remove this even 
every three years would be a great expense. [It is 
a danger one would hardly have anticipated, seeing 
how readily vegetable matter decays. Possibly the 
kind of organism which is best able to effect its 
destruction cannot live in the society of those which 
flourish in a bacteria bed, and hence the two will 
need to be separated. If sedimentation has to be 
adopted it may be worth while to carry it out in a 
septic tank, and so reduce the work to be done in 
the filters. It must be remembered, however, that 
the long London sewers act the part of a septic 
tank to a considerable extent, and that the work of 
breaking down the solids into soluble bodies, is 
carried on in them to a considerable extent. 

The experiments on increasing the depth of the 
filters are very encouraging. If a 12-ft. layer acts 
as, well as a 4-ft. layer, there is hope that still 
greater depths will prove practicable, and thus the 
area of sewage works may be greatly reduced. 
When the limit of natural aeration is reached, it 
will always be possible to adopt special means of 
ventilation, such as those proposed by Lowcock 
and Ducatt. In spite of this, however, the 
area of filter required to deal with the sewage 
of London would be very great, and its expense 
enormous. Taking the dry weather flow at 200 
million gallons a day, and the rate of filtration 
at 3 million gallons per acre, these would need 
nearly 70 acres of filter 12 ft. deep in coke. This 
would require 450,000 tons of coke, and it would 
take some years to obtain it without upsetting 
the market. We fear it will be some time before 
the entire sewage of London is dealt with bacterio- 
logically. 





THE ACTION OF HEAT ON INDIA- 
RUBBER. 


From more than one point of view a considera- 
tion of the alteration which india-rubber, both pure 
and vulcanised, undergoes on exposure to tem- 
perature above the normal, is of interest and 
importance, for not only are some of the state- 
ments on this head to be found in text-books 
erroneous and misleading, but practical questions 
of great import are involved in the use of india- 
rubber valves, hose pipes, &c., in connection 
with high-pressure steam. An apology, there- 
fore, is hardly needed for referring at some length 
to the subject in order to correct some mis- 
apprehension arising from failure on the part 
of certain authors to interpret properly the 
results of experiments, even though the matter 
may not, perhaps, be of so much importance to the 
general engineer as to the rubber manufacturer, or 
to the compiler of text-books on physics. Without 
saying more by way of introduction, but to dive 
at once in medias res, the following statement 
appears in one of the books just referred to: 
‘* India-rubber, unlike the great majority of sub- 
stances, contracts when it is heated.” Now this, 
in itself, does not represent the whole truth, for an 
important word is left out, viz., ‘‘ stretched,” 
because, indeed, rubber in a normal condition ex- 
pands on heating, and it is only when it has been 
subjected to tension that it acts in the opposite 
manner. We are not suggesting that there is any- 
thing newin this announcement, for, of course, there 
is not, but there is plenty of evidence to the effect 
that the facts of the case are not clearly grasped 
by many of those who have had a good deal to do 
with rubber, to say nothing of those whose general 
acquaintance with rubber and its manufacture is 
but superficial. The literature at our disposal in 
connection with this matter is but scanty. About 
forty years ago Lord Kelvin suggested to Joule that 
he should examine the curious fact that india-rubber 
when stretched, gave out heat instead of becoming 





colder, as all metalsdo. Joule experimented on the 
subject, and his results are to be found in the 
Philosophical Magazine for 1857. We have also 
the well-known experiment described by Tyndall 
in his ‘‘Heat a Mode of Motion,” in which it is 
shown that a tube of vulcanised rubber, stretched 
to three times its length, contracts considerably 
when it is heated. The experiment is simplicity 
itself, and depends entirely for its result on stretched 
rubber being used, and it is the overlooking of this 
detail that has given rise to the statement to 
which we have just made an objection. 

It is generally known that sound Para rubber 
is very elastic. This. is easily seen by cutting 
a strip from the raw rubber in the crude state 
in which it arrives in this country, and pulling 
it out ; moreover, the thread produced will remain 
in the elongated condition for any length of time, 
provided the temperature is not raised. If sucha 
thread, however, be exposed to heat, even to that 
of the hand, it will be observed to instantly curl up 
and resume its original dimensions. If, now, heat 
be again applied, it may be observed to expand, 
not to any great extent, but still perceptibly. In 
connection with making experiments of this sort, 
it is most important that the condition of the 
rubber experimented on be fully known. Perhaps 
the best-known form of pure manufactured unvul- 
canised rubber that comes in the way of workers in 
a physical laboratory, is the fine cut or spread sheet, 
to use the technical terms applied to them ; and we 
may point out that most of this sheet is to a 
greater or less degree under tension. This is due, 
in the one case, to the action of the machine which 
cuts the sheets from the solid block of rubber ; it 
follows, therefore, from what we have already said, 
that such sheet rubber, if heated, will contract, a 
proceeding which it is easy to see might lead to 
false deductions. This action is well known to the 
manufacturers of goods from cut sheet rubber, and 
they will take care to get the rubber in a normal 
condition before cutting it up. To do this, they 
simply expose it for a certain length of time ona 
steam chest, though the term ‘‘ shrinking,” which is 
usually applied to the process, is not a particularly 
happy one. The writer being somewhat sceptical as 
to the amount of shrinkage which resulted, made 
some careful. experiments, the result of which 
showed that there was a decided gain in superficies, 
this arising at the cost of the thickness. With 
regard to spread sheet, that is, sheet rubber which 
is made by dissolving the rubber in naphtha and 
then spreading the mass out on a length of cloth, 
and allowing the solvent to evaporate, this is also 
frequently found under tension, the elongation 
being given in the process of stripping the rubber 
from the cloth on which it has been spread. If 
further proof were required of the expansion of 
rubber under heat, we have it in the overflow which 
always takes place at the junction of the two sec- 
tions of the mould when a moulded article is being 
vulcanised. Conversely, we have the well-known 
fact of the contraction that takes place when a 
block of rubber is immersed in a freezing mixture. 
These facts tell their own tale, and there is no need 
to bring further argument to bear upon a statement 
which it is apparent has arisen from a misconcep- 
tion, and which we hardly suppose will find any 
champion. 

Turning now to the chemical aspect of the 
action of heat onrubber. This is well known to 
be injurious, and if tlre heat is at all high, or if the 
time of exposure be long, the rubber is quickly 
destroyed. That the action is some form of oxida- 
tion is taken for granted, though there is plenty of 
room for research on the matter. Rubber cannot 
be heated above 240 deg. Fahr. without decomposi- 
tion setting in, and even if this is not at once 
visible it shows itself in a few days’ time or on 
exposure to air and light. That pure rubber is 
hardened by cold and softened by heat is, of course, 
well-known, and as far as the engineer is concerned, 
pure rubber hardly comes under his cognisance, 
the vulcanised rubber being always used by him. 
Now in observing the action of heat on vulcanised 
rubber, the important factor of the sulphur has to be 
considered. he free sulphur, which is always 
present in mechanical rubber goods, is liable to 
oxidation into that destructive body, sulphuric acid, 
and this acts injuriously upon the rubber when it 
is heated, hence it is difficult to apportion the blame 
properly in cases of decay. In practice the destruc- 
tion of vulcanised rubber by heat, notably in the 
case of packings for steam joints, must be attributed 
to over-vulcanisation, due to an excess of sulphur. 
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It would be better if such goods were made without 
this excess of free sulphur; and, no doubt, the 
low limit of sulphur stipulated for in our Admiralty 
contracts has been fixed with the object of avoiding 
the injurious action of an excess of this element. 
The higher the temperature to which the rubber 
is exposed, the more injurious will be the action of 
the free sulphur, and as the tendency of the day is 
to use steam of higher and higher pressure, this 
defect in the rubber joint-rings, &c., is likely to be 
more and more serious. At the same time, it must 
be confessed that there is a tendency to expect too 
much from rubber. The manufacturer is always 
getting complaints as to failure of hose, as en- 
gineers seem to think that there is no limit to 
what rubber should be able to do. Take, for in- 
stance, the modern practice of heating railway car- 
riages by steam from the engine; complaints are 
rife that the rubber does not last long. Well, it is 
difficult to see how it should do, especially as the 
steam from the engine is not regularly passed 
through a reducing valve. The convenience of 
rubber hose as regards bending gives it a 
great superiority over flexible copper piping for 
this purpose, though the latter has now had 
an extended trial. Probably rubber will con- 
tinue in use, but those who buy it must be pre- 
yvared to find that it has only a limited life. 
Wate modifications of rubber hose have been 
introduced of late years to meet the demand for a 
reliable high-pressure steam article, but the modi- 
fication of the old rubber hose consists chiefly in 
introducing other bodies to replace the rubber. 
This is the only course, indeed, in which success is 
to be looked for, until the long-sought-for elixir, 
which is to preserve rubber against the ravages of 
heat, has been found. 

The temperatures to which vulcanised rubber is 
exposed in practice do not reach that of destructive 
distillation, a chemical reaction which converts the 
solid hydrocarbon into a number of isomeric liquid 
hydrocarbons. This distillation process cannot be 
said to have any practical interest, for though these 
oils have been, at one time and another, used in 
small quantities for certain purposes, they have 
now in all cases been superseded by something 
cheaper. It has been mentioned that vulcanised 
rubber is less susceptible to heat than is pure 
rubber, though it would not be superfluous to add 
** properly” as a qualifying term ; for if the rubber 
be not properly vulcanised, that is neither under- 
done nor overdone, its ability to stand heat is much 
reduced. It is not always easy to hit the proper 
mark, and though it is not difficult for a buyer of 
rubber goods to see whether such are under-vul- 
canised, it is quite the reverse to say with certainty 
that they are over-vulcanised. There isstill a good 
deal of difference in opinion as to the desirability of 
giving a short time at a high heat or a long time at 
a low heat, though for certain classes of goods one 
process is more suitable than the other. The ordi- 
nary temperature is from 265 deg. Fahr. to 280 
deg. Fahr., 275 deg. Fahr. being the most usual 
figure. Quite recently it has been suggested that 
instead of using the above temperatures with times 
of one to three hours, a much higher temperature 
should be used for a very few minutes. This 
process has been practically tried on the Continent 
and seems to have answered expectations, but the 
goods will require the test of time before the prac- 
ticability of the method can be considered as demon- 
strated, and cautious people will wait for this test 
before attaching too much credence to what they 
hear on the matter. One thing is quite certain ; 
the work will have to be carried out by reliable 
workmen, as any excess of time at the tempera- 
ture proposed must prove fatal to the goods. 

It is now a long time since Goodyear observed 
the change which sheets of rubber undergo 
on exposure to sunlight, and it cannot be said 
that his prognostications as to the employment 
of the sun to effect this change, to which he 
gave the name of ‘‘solarisation,” have been ful- 
filled ; in fact, the light of experience tended to 
show that this change produced by the sun was 
but the beginning of decay, and any such exposure 
had better be avoided. This can easily be seen 
by any one for himself, if he take two pieces of 
rubber and expose them to the rays of the noon- 
tide sun, after covering one piece with a protective 
coat of paint or varnish. Seeing that exposure to 
heat is injurious, the fact that elastic sebber goods 
give out heat when they are extended is not with- 


If a piece is stretched quickly over the bulb of a 
delicate thermometer, a rise of temperature may 
be noted ; and if we imagine this alternate heating 
and cooling action continually taking place, it is 
quite within the confines of plausible conjecture 
to imagine that such physical change may be 
answerable for certain obscure cases of deteriora- 
tion. At any rate, the point is one which seems 
worthy of further attention, especially in connec- 
tion with elastic thread, a substance which in many 
of its applications very quickly loses its title to the 
adjective, by which alone it is generally known to 
the public. 

It may be further mentioned that, as in the case 
of the cotton manufacture, atmospheric conditions 
wi a not unimportant part in the rubber manu- 
acture, or, at least, in connection with the 
preparation of fine sheets from solid blocks of 
rubber. Where the heat is at all excessive, the 
rubber becomes too soft to be cut, a fact which 
certain Continental works, which endeavoured to 
compete with the English, found out to their cost. 
The freezing of the blocks of rubber in a mixture 
of ice and salt was not found a complete panacea, 
and one English firm of recent years decided to 
convert the whole workroom into a refrigerating 
chamber, and thus be able to work without stoppage 
through any spell of tropical weather that might 
arise. It was in connection with this that an in- 
vestigation into the specific heat of rubber was 
carried out by Gee and Terry, and the account of 
their experiments is to be found in the Transac- 
tions of the Manchester Literary and Philosopical 
Society for 1891. The figure found as the mean 
of a number of experiments was .48, identical 
with that for turpentine. The knowledge of this 
constant may not be of the greatest importance, 
but the reference to it here may be useful, as the 
figure has not, to the best of the writer’s knowledge, 
yet been included in any table of specific heats. 

Tn conclusion, some apology may be considered 
due for the lack of continuity with which our 
subject has been handled ; but it was thought, on 
consideration, that it would prove of more general 
interest to touch lightly on various issues of prac- 
tical importance, rather than to attempt any ex- 
haustive treatment of a particular point, or to in- 
dulge in the somewhat risky procedure of theorising 
on a subject of which so little is, as yet, known 
with certainty. 








NEW AMERICAN TRUSTS. 

Two of the trusts recently formed in the United 
States possess a particular interest for the iron 
and steel trade of this country. One of these is 
the American Bridge Company, which is a consoli- 
dation of the principal bridge works in the country. 
We were told a week or two back that this scheme 
had been arranged : we are now enabled to furnish 
some details. There are 29 concerns in the com- 
bine, and they represent fully 90 per cent. of the 
bridge-building industry in the States. We need 
not enumerate all the companies interested, but 
when we mention that they include the Pencoyd 
Works, of Philadelphia, the Keystone Bridge Com- 
pe (Carnegie), of Pittsburg, the Canton Bridge 

ompany, of Canton (Ohio), the Pittsburg Bridge 
Company, the American Bridge Works, of 
Chicago, and the Rochester Bridge and Iron Works, 
of Rochester, New York, it will be recognised that 
the company is comprehensive. The capital is to be 
67,500,000 dols., of which 27,000,000 dols. will bein 
7 pe cent. cumulative preference, and 40,500,000 
dols. in common stock. From the proportion of 
common to preferred stock, it is evident that there 
will be bonuses for everybody in the consolidation. 
Four millions preferred and 6,000,000 dols. com- 
mon stock will be put in the treasury. The pro- 
moters contemplate providing a working capital of 
4,500,000 dols., and estimate net earnings at 
6,000,000 dols. a year, of which as much as 
2,000,000 dols. is estimated for increased business 
to result from the fusion. 

The whole estimate of profits appears to be wild, 
certainly the last-named is more than liberal. How- 
ever, the justification of it may be left to the future, 
and anyway the money will come for the most part 
out of the American people, the growth of a large 
foreign connection not being at all likely. 

The second of the two trusts is that in cycles. 
This project has been in course of organisation for 
several months past ; its completion is announced 
by the election of officers. The president is 


thing through from its earliest stages, and 
two members of the Pope Manufacturing Com- 
pany, of Hartford, Conn., occupy high positions. 
Forty-four firms have been purchased and have be- 
come part of the combine, whose style is the Ameri- 
can Bicycle Company. These include the Acme 
Company, of Reading, Pa., the Gormully and 
Jeffery, and seven other Chicago firms, the Colum- 
bus Cycle Company, of Columbus, Ohio, the Syra- 
cuse Cycle Company, of Syracuse, N.Y., and others 
located in Milwaukee, Indianapolis, and elsewhere. 
The Pope and Columbus companies will be remem- 
bered as being among those who made a bid for 
English trade at the time of the cycle boom in this 
country. 

It is the intention of the combination to 
pay a attention to foreign markets, it being 
frankly acknowledged that the productive capacity 
of the country is more than equal to all the de- 
mands of the American people. It does not seem 
probable that endeavours to turn the English 
cycle makers out of the English home market will 
be renewed. The last experiment was not a 
success, for the simple reason that the industry 
here is too large for the trade, and that the 
prejudiced Englishman prefers English ma- 
chines. On the Continent, however, and also 
in the many markets scattered about the more 
remote parts of the earth, there is no such pre- 
judice in favour of English goods, and the figures 
of the Washington Bureau of Statistics show con- 
clusively that American machines have made great 
headway in other markets than that of the United 
Kingdom. In our own Colonies of Australasia 
and the Cape, as well as in India and the Far 
East, they ‘are selling, because quality for quality 
they are cheaper than English cycles. Our exports, 
instead of increasing with the undoubted growth 
of the demand in countries where three or four 
years ago we had no rival, have fallen away by 40 
or 50 per cent., and the clear inference is that, as 
none but the Americans and ourselves are sending 
good machines there, we are being seriously in- 
jured in this branch of our trade. The cycle trust 
should strengthen the hold which the Americans 
have secured in neutral countries, provided it pro- 
ceeds on sensible lines as it promises todo. The 
capital of the American Bicycle Company, we may 
add, is 40,000,000 dols., and the equivalent of half 
a million sterling net profit will be needed to pay 
the interest on the 10,000,000 dols. of 5 per cent. 
gold bonds, and the same amount of 7 per cent. 
preferred stock, as well as 6 per cent. on the 
20,000,000 dols. of common stock. 








THE LATE MR. JOHN DONALDSON. 

Mr. Jonun Donaupson, whose death we briefly 
announced with much regret last week, had all the 
characteristics associated by common consent with 
the most typical of Scotchmen. Indeed, he might 
have sat for the portrait of a ‘‘lad o’ pairts ” to the 
novelist of the Scottish school, for he was left 
fatherless at the age of three years, with a younger 
brother and a mother. It can scarcely be said that 
they were endowed with this world’s goods, but 
his native pluck and diligence carried him by suc- 
cessive and sure steps to a foremost place in the 
industrial world, realising the while his heart's 
desire for his mother’s comfort, although an innate 
modesty stood in the way of a public recognition 
of his talents. Yet those who knew him and his 
work were well aware of his worth. There can be 
no question, for instance, that it was his confident 
influence and persistent advocacy which induced 
most of the European Powers to adopt the torpedo- 
boat which his partner, Mr. John I. Thornycroft, 
and he had perfected, and thus he was instrumental 
in bringing about a radical change in naval strategy. 
Mr. Donaldson was born in Elgin in 1841 ; his 
grandfather and father were the owners and 
managers of the mail coaches which served the 
North of Scotland ; but he left his native county 
early, and received his schooling, as they put it, 
thereaway, in the old Grammar School in Aber- 
deen. He early showed mechanical tendencies, 
and when he was fifteen years of age his mother 
moved to North Shields, so that he might serve his 
apprenticeship in Morrison’s Engineering W orks 
at Ouseburn, Neweastle-on-Tyne. Here he took 
to the study alone of mathematics, and was able 
to attend later evening science classes. He 
found time also for volunteering—a suitable re- 
creation not too largely resorted to by our modern 








out some significance as a possible factor in cases 
of early decay. Take, for instance, elastic thread. 
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Review on Salisbury Plain at Edinburgh early in 
the ’sixties. 

After his time was out at Ouseburn, he was en- 
gaged for about four years as draughtsman at 
yarious works on the north-east coast, amongst 
them being the Walker Iron Works of Mr. J. F. 
Spencer at Newcastle, while later he obtained the 
appointment of chief draughtsman at Messrs. 
Cowan, Sheldon, and Co.’s at Carlisle. There he 
was engaged largely in the design of cranes, then, as 


now, the speciality of the firm, Self-improvement | 


continued to be his aim, and a decisive step in his 
career was taken when he sold a small house pro- 
perty in Aberdeen to pro- 
vide funds to enable him 
to attend Glasgow Univer- 
sity. This was in May, 
1886. It was a commend- | 
able conception — convert- 
ing a stone and lime en- 
dowment with a small but 


neer at the Dum Dum Factory, and served a proba- 
tionary period of three months, learning all about 
ammunition making under the late Sir John Ander- 
son at Woolwich. At Dum Dum he completely 
remodelled the factory, and here his mechanical 
ability and administrative tact got full play. Lord 
Mayo, the Viceroy, visited the works, and saw 
enough of young Donaldson to strongly recommend 
his appointment to the Public Works Department. 
After this appointment had been made, he was first 
engaged in prospecting for coal and iron in the 
Hazaribagh district of Bengal. An elaborate scheme 
for iron works at Chota Nagpur was the result, but 








and benefactor, Lord Mayo. It was about this 
time—in July, 1872—that he married Miss Frances 
Sarah Thornycroft, daughter of the late Mr. 
Thomas Thornycroft, who would have been a great 
engineer if he had not been a fine sculptor. His 
wife still survives him, with five daughters and 
five sons, the eldest of the latter, named Thorny- 
croft after his grandmother, the celebrated sculp- 
tress, being connected with the firm at Chiswick. 
By his great engineering ability and experience, 
no less than by his administrative skill, Mr. 
Donaldson, had placed within his ultimate reach a 
great prize in India, but before eight months had 
gone it was made clear 
that the climate did not 
suit his wife, and he re- 
turned home, sacrificing 
all. Arrived in Eng- 
land, he joined, at Mr. 
John I. Thornycroft’s 
urgent request, his old 





continuous income into one 
of mental worth, whose 
increment or ‘‘ betterment” 
was directly dependent 
upon his own effort. He 
was an apt as well as an 
able student of Macquorn 
Rankine’s; his ‘‘ notes” 
of the famous professor’s 
lectures now before us are 
convincing proof that pre- 
vious practical experience 
is a perfect prelude to uni- 
versity study, and the 
college authorities in view 
of this gave him his certi- 
cates for a two years’ course 
for one year’s attendance. 
He won in 1867 the Walker 
prize for oral examina- 
tion in civil engineering 
and mechanics, which, it 
is worth stating, was awar- 
ded by vote of his fellow 
students, over whom he 
exercised the official autho- 
rity of ‘‘ censor” as well 
as the influence of pains- 
taking diligence. He also 
took two prizes in natural 
philosophy. The only other 
remarks which may be 
made concerning his early 
career are that, years 
after, Rankine asked his 
help in one or two matters 








in connection with his 
classical work on_ the 
steam engine, and that 


it was in the class-room 
at Glasgow that the life- 
long partnership and com- 
radeship was commenced 


with Mr. John I. Thorny- be: 


croft. 
Hearing of a vacant 
appointment in Egypt, 


Donaldson started thither- 
ward, working his pas- 
sage round the Cape of 
Good Hope as engineer 
of alittle steamer 120 ft. 


long. The story might 
suit a Clark Russell ; 
suffice it to say that 


the captain was landed 
at the Cape non compos 
mentis. Off Mauritius, 
Donaldson discovered the 
bilge discharge was admit- 
ting the sea; in the Red 
Sea the coal ran out, and when the biscuits were 
exhausted as a substitute, he and a mate volun- 
teered, and went 36 miles across the desert for 
some fuel ; and finally when Aden was reached, the 
appointment he had made such a tedious journey 
to secure had long since been filled. Donaldson’s 
gain was a hard schooling in endurance, while later 
he joined again as engineer, one of the steamers 
—the Feroze, if we mistake not—employed at 
Annesley Bay to supply distilled water for Napier’s 
expedition to Abyssinia. 

On returning to England—that was in 1869—he 
succeeded in getting the appointment of chief engi- 


From a Photograph by Byrne and Co., Richmond. 





the Government could not then afford the neces- 
sary capital expenditure. Works have, however, 
since been started—Donaldson’s early reports being 
found of much service—and in recent campaigns 
our soldiers have been able to use weapons and 
|ammunition made at Dum Dum from metal manu- 
| factured in India. 

Donaldson’s next work was associated with Mr. 
W. Duff Bruce in the improvement of the Calcutta 
Harbour, where he built jetties and fitted cranes ; 
| and it was here, too, that he had the melancholy 
| satisfaction of utilising his installation for embark- 
‘ing in a befitting manner the body of his friend 














college chum and now 
his brother-in-law, who 
had shortly before com- 
menced the now  well- 
known works at Chiswick. 
Then, in December, 1872, 
about 20 men were em- 
ployed; but by their 
joint efforts a great busi- 
ness was soon developed, 
and now when busy 1800 
men are engaged, and 
no war fleet is complete 
without the boats built 
by Thornycroft and Don- 
aldson’s combined skill. 
Before the subject of 
our memoir entered the 
works at Chiswick, river 
launches had been brought 
to a high state of perfec- 
tion,* and Mr. Thornycroft 
had already made a pro- 
minent name by the attain- 
ment of what were at 
that time quite exceptional 
speeds with vessels of 
small size; but it was not 
long before a new de- 
parture was made, and 
in 1873 the firm pro- 
duced the first fast boat 
specially arranged for tor- 
pedo service. The first 
vessel of this class was 
one constructed for the 
Norwegian Navy. It is 
not necessary, however, to 
narrate again the story of 
the development of this 
type of craft, in which 
Donaldson took a direct 
and responsible part. He 
was very apt in evolving 
formulse, assiduous in the 
works, overcoming any 
difficulty which presented 
itself, attending all trials, 
and applying the experi- 
ence thus gained. He 
visited most European 
countries, notably in 1876- 
77, and succeeded in con- 
vincing many of the naval 
authorities as to the poten- 
tialities of the torpedo- 
boat. In securing this end, 
his papers read in 1877 
and 1881 before the Royal 
United Service Institution 
exerted an important in- 
The result we all know. Again, when 





: Cen caine, 3 


fluence. 
Mr. Thornycroft designed his well-known water- 


tube boiler, his partner gave more than encourage- 
ment, and finally carried through another propa- 
gandist movement. Denmark was the first to suc- 
cumb to his arguments and to the efficiency of the 
design, and Lord George Hamilton will admit to-day 
that it was Donaldson who convinced him, and led 
to his adopting the boiler in H.M.S. Speedy, 
although under the onerous condition of ‘‘ no cure 
no pay.” This was the first water-tube boiler fitted 





* See ENGINEERING, vol. xv., page 165, 
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in any ship of the British Navy larger than the 
torpedo craft. Donaldson also advocated a channel 
patrol torpedo-boat, introduced into the Navy as 
early as 1888, and his arguments probably influenced 
the Admiralty in the direction of the destroyers. 
These and other instances of initiatory effort be- 
gotten of wide experience, gained him a high place 
in the estimation of those who knew him. 

Donaldson was a successful employer, recognising 
the advantages of modern machinery, and upright 
in his dealings with the men. His ear was open 
to their claims, his mind, quick to perceive 
right and wrong, and the judicial spirit, which 
was a pronounced trait, lent discrimination to his 
decisions, and insured acquiescence. It was with 
sureness, if with regret, that he contested the 
points raised by the men in the recent great 
dispute, being one of the pioneers of the organisa- 
tion of the London employers into an association, 
of which he was a vice-president, and for which, 
when the Employers’ Federation was formed, he 
acted as a representative on the Federation board 
and at the conferences. 

Donaldson was an exceedingly well-read man, 
and a delightful companion ; his travels, helped by 
a rich vein of dry humour, made him a splendid 
raconteur. He took a liberal view of the duties of 
employers, and thus to the district of Chiswick he 
gave his experience for nine years on the local board, 
carrying through an extensive drainage scheme. He 
also interested himself in society movements, being 
twice the master of his Freemason’s lodge; while in 
charity he gave much, yet on the principle of not 
letting his right know what his left was doing. 
A man of exceptionally strong physique, he did 
not spare himself in anything, and his health 
had lately been gradually giving way. He had 
bought an estate at Pangbourne, close by that of 
his old friend Sir Benjamin Baker, where he was 
building a house, but ere yet it was finished he died 
in his cottage there on the 4th inst. at the early age 
of fifty-eight years. To the last he was apparently 
full of mental energy, his attention of late being 
directed towards the designs, in association with his 
son, of armoured torpedo craft. His death has 
naturally come as a surprise to those who knew not 
how much work he had compressed into a short 
period, and his widow and family have the full 
sympathy of his friends and professional colleagues 
in their bereavement. 





AMERICAN IRON SUPPLIES. 


We, in this country, have not been treated of 
late to so many alarmist reports as were circu- 
lated a few months back, pointing to a famine in pig 
iron. Not that manufacturing activity has become 
in any way relaxed, but in spite of the tightness 
here and there, it is being found apparently that 
the existing furnaces, helped out by scattered 
stocks, are equal to the task of keeping users from 
coming to a standstill for want of the raw material 
of their manufactures. Nor do we hear much of a 
shortage of ore supplies. Our own mines have 
shown themselves equal to the emergency in large 
measure, and Spain is responsible for an increase of 
800,000 tons (as compared with last year) in the 
imports from foreign countries for the seven 
months to July 31. In America fears are being 
freely expressed concerning the maintenance of ore 
supplies. There can be little doubt on the score 
of pig, provided the requisite quantity of ore is 
available ; for though the demand for manufac- 
turing purposes is just now phenomenally great, 
the iron works are responding handsomely. For 
the first half of the year they turned out the record 
quantity of 6,289,167 tons, compared with a 
ape best of 5,904,231 tons for the December 
valf of 1898, and on July 1 the country’s furnaces 
were producing at the rate of 263,363 tons weekly, 
against 254,063 tons a moath earlier ; so that we 
may not unreasonably look for 12,750,000 tons, or 
13,000,000 tons for the whole twelve months, fail- 
ing some altogether unexpected collapse. Stocks 
show a decrease, but allowing for some increase (by 
way of precaution) of the invisible stocks held by 
the large manufacturing concerns, it seems probable 
that the amount now being turned out is about on 
a par with the consumption. With ore it appears 
to be otherwise. In Michigan, Minnesota, Ala- 
bama, Pennsylvania, and the other iron-mining 
States, there are deposits which, if actually worked, 
would meet a demand very much in excess of the 
present, continued over an indefinite number of 
years. But the mere presence of ore in the 





country is not exactly the same thing as having that 
ore available for immediate use, and the point of 
the present contention is that stocks at Lake ports, 
through which were shipped about 15,000,000 tons 
out of the 19,300,000 tons produced in all the 
United States last year, are unusually light, that 
there is little for sale, and that a strike of handlers 
at important docks has threatened embarrassment. 
Many mines which have long been idle, some for 
fifteen or twenty years, have now been opened, 
and are again at work, while the exploration 
and development of new ground is being pushed 
with unexampled energy. There are no indications 
as we have hinted, of an exhaustion of supply. 
The sole question is whether enough can be fur- 
nished to the furnaces before navigation closes, 
to prevent stoppage of some works for part of the 
winter. The question is whether the consumption 
—probably not much, if any, greater than the pro- 
duction in the half year, and on the face of 
reports, 15,000 tons weekly below the production 
on July 1—will continue as large through the year 
is one which statistics do not answer. But in view 
of the great advance in prices, it is concluded that 
some decrease is probable, enough at least to pre- 
vent any serious famine in iron. 

The energies of the American iron - mining 
districts are being taxed to the utmost to 
furnish the requisite quantity of ore. The re- 
port of the Geological Survey for last year, 
lately issued at Washington, shows that the pro- 
duction of ore in that year was 19,278,369 long 
tons, a total which is 1,760,322 tons, equal to 
about 10 per cent. in excess of the previous 
maximum, namely, 17,518,046 tons for 1897. This 
is also, it is asserted, ‘‘a greater amount than 
has been mined by any other country in one year, 
being 1,250,000 tons above the figures recorded 
for Great Britain in 1880.” The five ranges of 
the Lake Superior district, as above indicated, 
account for a preponderance of the whole aggre- 
gate. Reckoned by States, Michigan contributed 
7,346,846 tons, and Minnesota 5,963,509 tons ; of 
the other States, Alabama ranked first with 
2,401,748 tons, followed some way behind by Penn- 
sylvania with 773,082 tons, Tennessee with 593,227 
tons, Virginia with 557,713 tons, Wisconsin with 
509,645 tons, and by other States down to Mary- 
land with 5941 tons. A glance at the list of con- 
tributary States—twenty-four in all are named— 
helps one to a fair idea of the wide distribution of 
iron ores in America. It is probable, but for 
the extent, nature, and convenience of location of 
the Lake deposits, that the other States would 
show to better advantage in comparison. They 
are certainly not being developed to anything like 
their full possibilities, but perhaps that develop- 
ment will come in the future, when the Lake 
ranges come to be thinned, and when. manufacture 
comes to be more generally extended over the 
whole country. Meantime, the main dependence 
is and must be upon the Lake supply, and the 
Lake is doing its very best to meet the demands 
made upon it. The Mountain Iron Mine in the 
the Mesaba range is, perhaps, an exceptional in- 
stance, but it does not by any means stand alone, 
and it will serve well enough for a type of the 
activity prevailing. At the beginning of the pre- 
sent season this mine shipped from 5000 to 7000 
tons of ore a day. This, it will be allowed, was 
good; but the shipment now ranges from 
8000 to 11,000 tons aday. The Mountain Iron 
property belongs to the Oliver Iron Company, which 
has an intimate working agreement with the Car- 
negie Company. Another mine, the Foyal, in the 
same range, promises to ship a round million tons 
of ore before the end of this year, and if it does 
this it will come not far behind the Mountain mine. 
The Mesaba—which will be remembered as the 
scene of some extensive operations of the estimable 
Mr. Rockefeller, before that gentleman took to 
playing with copper—appears from all showings to 
be the most promising of all the Lake ranges, but 
the Menominee and the others are all producing 
every ton of ore possible. Even the Gogebic, 
whose cream has been skimmed, shows an in- 
crease, though expectations that the improvement 
will be maintained are not very sanguine. It may 
be observed, in regard to this district, that it has 
been the leader in ore of high grades cheaply 
mined, and the effect of this is now becomin 
evident. There may still be very large additiona 
supplies found there, but-it will take money and 
skill to locate and mine them, and when this has 
been accomplished the rush may be over. In all 








the remaining four ranges there is considerably 
more ore in sight than was the case at the begin- 
ning of the season, the higher prices and the 
scramble on the part of the big trusts for the pos- 
session of desirable mines having stimulated ex- 
ploration and development. 

This brings us to a very significant development 
which has achieved prominence in the past few 
months—namely, the acquisition of mines by the 
manufacturing companies. It was the Carnegie 
Company that set the fashion in this particular. 
It appears probable that the dreams indulged in 
some months back of a combination of the Carnegie 
National Stee], Federal Steel, American Iron and 
Steel, and American Tinplate Companies, and the 
consequent concentration of virtually all the iron 
and steel interests of any consequence into one 
gigantic corporation will not be realised. At any 
rate, recent events have carried one and ail 
away from this consummation, and it is a 
fact that at present there is much rivalry be- 
tween one and another of these companies. It is 
obvious that, with proper management, the com- 
pany controlling its own ore and pig-iron out- 
put possesses an advantage over its competi- 
tors. It was a realisation of this fact, im- 
pressed upon the mind by the enterprise of 
the Carnegie Company, that caused the other 
trusts to awaken to the necessities of the situa- 
tion. The Federal Steel Company, through its 
mining branch, the Minnesota Iron Company, 
has been busiest among the newer combines, but 
one and all have taken steps to insure a supply of 
ore from mines under their own control in order 
that they may be the less dependent upon the un- 
attached properties. For the most part the Lake 
ranges have been the scene of their energies in this 
direction. Nor is the movement confined to 
the trusts. We are assured that ‘‘groups of 
furnaces in the Mahoning and Shenango Valleys, 
and all through the Eastern Ohio and . Western 
Pennsylvania regions are interested in mines, 
chiefly on the Mesaba Range, and the fur- 
naceman who has no direct connections for ore, 
is to-day in a position where he begins to fear for 
his future.” One of the chief arguments we may 
suppose of those companies which have been in- 
vesting in mines is, that if the manufacturing 
activity continues, ore may before long go to a pro- 
hibitive level, especially if there are real indications 
of inability on the part of the working mines to 
cope with the requirements ; and that, even should 
there come about a slackening of activity, mines 
are a profitable investment, given good manage- 
ment—a contingency dependent upon the owner 
and upon no one else. As for the threatened 
famine in pig iron, there seems little reason to fear 
that, provided, as we have already said, that ore 
supplies do not fail. The production of pig seems, 
on the face of it, adequate to meet even the 
extraordinary demand for finished goods. Any- 
way, iron is not a necessary article of daily diet. 
The folks who cannot get it to-day or to-morrow 
live without it until they can. If they need it for 
rails—and over a sixth of the entire output is so 
used—they simply use the old rails a little longer. 
If they cannot get it in time to erect new stores 
or office buildings or power houses as svon as they 
wish, they only have to defer the erection. It is 
astonishing, when one looks into it, how great a 
proportion of the iron and steel consumed at all in 
this and other countries is used in building for 
future years or generations, which can wait a little 
if absolutely necessary. 





NOTES. 

Tue Minine Inpustry in Russia. 
OrrictaL Russian statistics, dealing with the year 
1897, show a material increase in output, as com- 
pared with the previous year, in almost all branches 
of the Russian mining industry. The production 
of gold amounts to 2325 pood (a pood = 36.1 lb.), 
which is equal to an increase of 2} per cent. com- 
pared with 1896. The greater part of the gold hails 
from Ural and the Irkutsk district. The output of 
platinum, of which Russia is about the only pro- 
ducer, amounted to 342 pood, and this means an 
increase of 50 per cent. compared with previous 
years. Of quicksilver the output was 37,600 pood, 
an increase of over 25 per cent., and the production 
of copper amounted to 6000 tons, which shows an 
increase of 33 percent. The bulk of the copper 
comes from Ural, Caucasus, and Altai, whilst the 
rich deposits in some of the provinces of Central 
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Asia are still awaiting being taken properly in hand. 
The production of iron amounted to 1,800,000 tons, 
showing an increase of 15$ per cent. It would 
seem that this increased supply has about, for the 
first time, been sufficient to satisfy the ever-increas- 
ing demand. The steel manufacture showed an in- 
crease Of 17 per cent. The output of coal was 
11,000,000 tons, or 1,800,000 tons in excess of the 
corresponding figure for the previous year. In the 
naphtha industry there is an increase of 800,000 
tons, making a total for 1897 of 7,700,000 tons, 
nearly all from the Balkan district. The produc- 
tion of salt amounted to 1,500,000 tons, an increase 
of 14 per cent. The only decrease in 1897’s figures, 
compared with those of 1896, is that of zinc ore. 
The number of hands engaged in the Russian mining 
industry is estimated at rather more than 500,000. 
During 1897, eleven new mining and metallurgical 
companies were formed in Russia with an aggregate 
capital of 34,000,000 roubles, and one company en- 
gaged in the naphthaindustry. The revenue of the 
Exchequer from the mines amounted to 15,203,000 
roubles. The greater portion of the concerns for ex- 
ploiting the mining and metallurgical industry in 
Russia is in the hands of foreigners, more especially 
of French, Belgian, and German extraction. As a 
striking example it may be mentioned that of 17 large 
iron works in Southern Russia, only four are owned 
by Russians ; of other establishments for exploiting 
the metallurgical industry some of the largest are 
in the hands of foreigners, to whose initiative 
much of the progress in this direction is due. 


WorkKMEN’S CoMPENSATION. 


We publish in another column of the present 
issue the report of an interesting case under the 
provisions of the Act of 1897. It has been decided 
by His Honour Judge Addison that a workman ‘em- 
ployed upon a job away from his master’s premises 
or factory is not entitled to compensation for in- 
juries then sustained. That this problem would 
arise was predicted by Mr. Ruegg, Q.C., in his 
work upon the ‘‘ Employers’ Liability,” where he 
says: ‘*On the other hand, will the word (factory) 
cover the case of workmen attached generally to 
the employments named, whilst doing their work 
at a distance from the place where the undertaking 
is carried on ; and, perhaps, in public places? Do 
they only get the benefit of the Act when they 
arrive at the works, and lose it again as soon as 
they quit them? We fear the latter construction 
must be placed upon the word. That it leads 
to an illogical result is no reason for saying 
that it is not the right construction to be 
placed upon this Act.” In view of certain 
decisions in the High Court the opinion expressed 
by the learned author, as adopted by the County 
Court Judge, appears to be correct. Thus in the 
case of Powell v. Brown (1899, 1 Q.B., 157), Lord 
Justice A. L. Smith said: ‘*The question arises, 
what meaning is to be attached to the words ‘on, 
in, or about,’ used in this section? It is obvious 
that the Legislature thought that the first two 
words were not large enough to cover all that they 
intended to include, and they, therefore, added the 
word ‘about,’ which is clearly an enlarging word. 
In my view, that word means that the employment 
may be in close propinquity to the factory, and whe- 
ther that was so in this particular case is a question 
of fact to be determined by the tribunal before 
which the claim comes. The judge in this case has 
found that the deceased was employed ‘about 
the factory, and this brings the case within the 
statute.” There the workman was in charge of a 
cart in the street adjoining the factory, but in the 
case of Lowth v. Ibbotson (C. A., 1899, 1 Q. B., 
1003), the County Court Judge, as sole arbiter of 
fact, determined that employment at the distance 
of a 14 miles was not employment ‘‘about” a fac- 
tory within the meaning of the Act. Adopting the 
implied rule laid down by the Court of Appeal, that 
questions of distance are questions of fact, the final 
decision of which rests with the County Court, we 
are led to the conclusion that the judgment de- 
livered by Judge Addison is correct, and if so will 
be welcomed by employers of all kinds, but more 
especially by those whose business consists to a 
large extent of the erection of machinery off the 
premises. 


Tae InpustRIAL UsE or ALCOHOL. 


Though our own Excise authorities appear far 
from anxious to facilitate the industrial use of 
alcohol, it is interesting to note that a much more 








enlightening policy is pursued in Germany. At 
home the methods most in favour for checking the 
abuse of alcohol, used either as a beverage or other- 
wise, consist mainly in making the spirit difficult 
and expensive to obtain, and whilst no doubt such 
abuses may in this way be more or less checked, 
the system involves inconvenience to by far the 
most numerous section of the community who 
have no desire to evade their responsibilities under 
either the legal or the moral codes. In Germany 
‘*denatured” alcohol, 7.e., spirit rendered unfit 
for consumption as a beverage, is sold absolutely 
without restriction, as though a license to sell is re- 
quired this is never withheld from anyone who 
has not been convicted of evading the Excise laws, 
and further the salesman is not bound to register 
the quantities or destinations of the spirit he sup- 
plies. The process of denaturising the alcohol can 
be done anywhere on application being made to 
the proper authorities, though not less than 1 hec- 
tolitre can be treated at a time. On notice given 
two Excise agents attend, the sealed bottle of 
denaturant supplied by the authorities is then 
opened by them and added in their presence to the 
spirit to be treated. This done, the spirit can 
then be sold freely without the least restric- 
tion. The official denaturant consists of four 
parts methylene and one part of pyridic bases 
extracted from coal tar; 2.5 litres of this mix- 
ture being added to every hectolitre of the pure 
spirit. The total cost of denaturisation therefore, 
including the travelling expenses of the Excise 
agents, does not generally exceed $d. to 1d. per 
litre, and the spirit is in consequence com- 
monly retailed at 5d. per litre in Berlin (about 
53d. per quart). Further, when the use of the 
official denaturant renders the alcohol unsuited 
for particular manufacturing purposes, every faci- 
lity is given for the substitution of other adulte- 
rants, these being chosen with special reference 
to the particular application of the spirit. Such 
spirit is, however, subject to restrictions as to sale, 
and the maker must register all transactions in 
it. Any contravention of these Excise laws is fined 
exceedingly heavily—as much as 500l., in addition 
to quadruple duty—and a second offence involves 
imprisonment. Even when the lapse is acciden- 
tally, the penalty of quadruple duty is rigorously 
enforced. In this way the authorities succeed in 
preventing fraud whilst giving every facility to the 
honest users. The consumption, therefore, is 
exceedingly large, reaching 867,488 hectolitres 
(19,123,000 gallons) in 1896-7, of which about two- 
thirds were used for heating, lighting, and motive 
power. 


JAPANESE FINANCE. 


The subject of Japanese finance nas received 
considerable attention in this country, and no 
doubt many of our readers have an interest in the 
subject from its relations to the more general 
problems of trade and industry. The Japan 
Weekly Mail gives an outline of the budget for 
1900-1, and some particulars which helps us to 
understand the general position. The ordinary 
revenue is stated to be 190, and the extraordinary 
revenue 60 million yen, making a total of 250 
million yen. The ordinary expenditure is put 
down at 150, and the extraordinary expenditure at 
100 million yen, which makes the same total as 
for the revenue, which, however, is probably 
underestimated, as some of the taxes are known 
to be yielding better results than were expected 
during the current year. It is, of course, very 
difficult to draw a distinct line between ordi- 
nary and extraordinary expenditure, but it is to 
be observed that Japan’s ordinary revenue ex- 
ceeds her ordinary expenditure by 40 million yen. 
If she could cut down her extraordinary expendi- 
ture, her financial position would be very favour- 
able. It is very curious to note the effect of the 
depreciated value of silver, relatively to gold, on 
many financial and economic problems. Count 
Okuma has pointed out that Japan’s national debt 
is not larger now, in terms of gold, that it was 
twenty-five years ago. It is approximately six 
hundred million yen to-day—including her last 


borrowing—and it was three hundred millions] & 


twenty - five years ago. But the yen which 
represents only a tenth part of a sovereign now, 
was equal to the fifth part a quarter of a, century 
ago, and very many things have happened in the 
interval. Japan has been engaged in a big war at 
home and abroad ; has organised a large army and 
acquired a powerful fleet ; has built 3000 miles of 








railway and laid wer lines everywhere ; has 
obtained a considerable mercantile marine, an effi- 
cient police force, and a good postal system ; has 
spent — sums on riparian improvements and 
other public works ; has assumed the debts of the 
feudal nobility and commuted their incomes ; has 
redeemed her flat currency and has adopted the 
gold standard. During that time her population 
has increased by 10 millions, and her wealth, 
according to Count Okuma’s estimate, has quad- 
rupled. But her debt has not increased in terms 
of gold; it is still 60 millions sterling. Each unit 
of the population owed two sovereigns in 1874 ; each 
unit of the population owes a sovereign and a half to- 
day, and if the wealth of the country be taken into 
account the debt now is only one-fourth of what it 
was a quarter of a century ago. Besides, Japan 
and England are the only two countries in the 
world that are steadily paying off their public 
indebtedness. The United States used to be 
in the same happy position, but of late years 
her record has changed. Another striking 
point mentioned by Count Okuma is_ that 
Japan’s expenditure on account of her armyand navy 
is virtually defrayed out of the revenue which she 
derives from sake, the popular liquor of the country. 
Twenty years ago the revenue derived from sake 
was only a million yen, to-day it is 50 millions, and 
the consumers of sake do not seem to feel the 
change. The outlay on account of the army and 
navy is 60 million yen a year, so that there is 
little doubt that the sake drinkers will soon be 
paying the whole cost of the country’s armaments. 
This striking fact leads to some very serious reflec- 
tions as to Japan’s moral progress alongside the 
material development. 





PICKETING AT NEWCASTLE-UPON-TYNE. 

Surrowners and others will read with dismay an 
account of the reign of terror, which, according to 
the Zimes of September 30, at present exists at 
Newcastle-upon-Tyne. A system of picketing appears 
to have been established, which in the magnitude and 
scope of its operations is without parallel in any recent 
struggle between employers and employed. In addi- 
tion to their own forces, the leaders have employed 
from 500 to 1000 loafers to watch and beset the central 
station at which Free Labour workmen arrive in order 
to fill the places of those who are out on strike. That 
more than moral suasion is used to incite them to 
desert may be gathered from the fact that one of these 
unfortunate men in writing to his late employer to 
apologise for his conduct said : ‘‘I had to join the 
pickets, for if I had not I should have been in the hos- 
pital by now.” The outrages committed by the floating 
pickets in preventing ships manned by imported sailors 
from leaving the port, bear testimony to the ineffici- 
ency of the Newcastle police, who have apparently 
been unable to give much assistance to the unhappy 
employers. Representations have been made to the 
Home Office, but nothing short of military assistance 
can possibly hold the strikers in check. That an in- 
junction could be obtained against these organised 
bands there is little reason to doubt. In the recent 
case of Charnock v. Court an interim injunction to 
restrain the Halifax joiners from interfering with 
workmen imported from Belfast was granted by Mr. 
Justice Stirling ; while upon the subsequent final 
hearing of the case at the Leeds Assizes the in- 
junction was made perpetual by consent—and was 
accompanied by some very pertinent observations 
from the Bench. It will remembered that 
the evidence given by the workmen from Belfast 
was as follows: ‘‘ When the boat arrives at Fleet- 
wood we workmen left the steamer with our 
basses on our backs and were met by three men, 
two of whom were respectably dressed and looked 
like masters, and the other of whom looked like a 
workman and had an apron tied round his waist. They 
spoke to our party and invited us to go with them. . 
. . . When we arrived at a refreshment house they 
advised and persuaded us not to go to Halifax but to 
go elsewhere. We all had through tickets to Halifax, 
and the men told us that if we would go to other 
places, instead of Halifax, they would pay our ex- 
penses.” A number of men did, in fact, go else- 
where, and Mr. Justice Stirling was of opinion that 
this was ‘‘ watching and besetting” within the mean- 
ing of the Conspiracy and Law of Property Act, and 
ranted an injunction accordingly. The Tyne case 
would appear to be very much —— than the above, 
for not only are the men dissuaded from taking em- 
ployment on the Tyne, but they are induced by moral 
suasion to join the strikers and even to take in 
the picketing. The Chancery Judges may, therefore, 
be approached at the commencement of the ensuing 
sessions by employers who are anxious to safeguard 
their property and the lives of willing seamen: 
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JAPANESE BATTLESHIP ‘“SHIKISHIMA.” 


ON May 1, 1897, the first plate of the keel of this fine 
war vessel was laid, and within twenty-nine months (not- 
withstanding a six months’ delay in the delivery of 
armour, armament, and engines, due to the unfortunate 
engineers’ strike) her trials have been completed to the 
entire satisfaction of all parties concerned. This pro- 
bably constitutes a record in the history of battleship 
building, and the fact that a war vessel of some 15,000 
tons displacement and 19 knots speed can be completely 
built, equipped, armoured, armed, and engined in a 
little over two years, speaks well for the methods and 
facilities of the * mad Iron Works, Shipbuilding, and 
Engineering Company, the contractors for the vessel. 

he ship having been dry-docked at Portsmouth, and 
her bottom having received her final coating of anti- 
fouling composition, on Tuesday she left that port for 
Torbay, to run an 8-knot course in deep water. The 
Thames Iron Works Cony. ens by Mr. 
A. F. Hills, the chairman ; Mr. G. C. Mackrow, the 
company’s naval architect ; and Mr. Clement Mackrow, 
the shipyard manager. Mr. Robert Humphrys and 
Mr. Soper represented Messrs. Humphrys, Tennant, and 
Co.; Lieutenant Boyleand Mr. Bournerepresented Messrs. 
Sir William Armstrong, Whitworth, andCo. The Japanese 
inspecting officers are: Admiral Matsunaga, Constructor- 
General Sassow, Captain Kurobe, and Commander 
Kondo, Captain Miyoshi is appointed to take charge of 
the vessel for the voyage out, with Commander Ikevaka 
and other officers. The engines worked smoothly during 
the whole of the time, indicating upwards of 15,000 horse- 
wer on the measured distance, and she recorded a mean 
speed of 19.023 knots at slightly over her load draught of 
27 ft. 3 in. She turned a complete circle in 3 minutes 
16 seconds, heeling only 5 deg., her rudder being put from 
hard over to hard over in 16 seconds. 

Her auxiliary armament was tested with satisfactory 
results on the way round from Portsmouth. The four 
12-in. guns have yet to be fired, which will of course 
test her construction more thoroughly ; but doubtless the 
great strains that are brought on the structure at the 
firing trials will be found to have been adequately pro- 
vided for. The submerged torpedo tubes have yet to be 
tested; considerable improvements have been made in 
these by Messrs. Sir William Armstrong, Whitworth, 
and Co. 

The following are the leading dimensions of the Shiki- 
shima: 


Length over all... oe ee. 438 ft. 0 in. 
Length between perpendiculars 400 ,, 0,, 
Breadth, extreme oa os a ie ae 
Depth, top of keel to upper deck ... ao. eh. 
Draught of water, mean a = wl nS a 
Displacement at that draught 14,850 tons 


In general constructive details the Shikishima follows 
the usual methods employed for ships of this class in the 
British Navy. She is built on the usual bracket frame 
system, with wing ny on each side to be used for 
holding coal. She hasa double bottom amidships with 
a flats at the ends of the vessel, thus having 
practically a double bottom fromend to end. The armour 
is of Harveyised nickel steel. The side protection con- 
sists of a belt which extends from stem to stern. The 
belt is 8 ft. 2in. in maximum depth. It is 9 in. thick 
amidships, and tapers to 4 in. thick at the ends. It has 
a vertical extension of 5 ft. 6in. below the water line, 
and 2 ft. 8 in. above at the designed load draught. 

Above this belt, and carried to the height of the main 
deck, there is side armour 6 in. thick for a length of 
250 ft., with screen bulkheads at ends also 6 in. thick, 
forming a complete armoured citadel, extending longitu- 
dinally over the space between the two barbettes. Between 
the armour deck and the belt deck there are 12-in. screen 
bulkheads, which join the barbettes to the side armour. 
The armoured deck is arran; according to the modern 

rinciple, as in the ships of the Canopus class, its sides 

ing joined to the lower edges of the belt. It has suffi- 
cient curve to rise 2 ft. 8 in. above the water line amid- 
shi From stem to stern it is 2 in. thick, but an extra 
plate of 14 in. thick is worked on the slope of this deck 
within the citadel, so that in this part the total thickness 
of the deck is 3h in. The main deck is 1 in. thick within 
the citadel, thus adding to the protective features. The 


two barbettes are circular in plan, and are placed with their | H, O. 


diameters coincident with the fore-and-aft centre line. 
The armour on them has a maximum thickness of 14 in., 
and runs to a height of 4 ft. above the upper deck. There 
are eight watertight casemates on the main deck and six 
on the upper deck, all of 6-in. armour on the outside, and 
having 2-in. armour plating at the back to protect the 
guns’ crews from explosive shells. 

The armament consists of four 12-in. breechloading guns 
of 40 calibre, two being in each barbette, and fourteen 
6-in. quick-firing guns mounted ir the casemates referred 
to. There are also twenty 12-pounder guns, eight 47-milli- 
metre 3-pounder quick-firing guns, and four 47-millimetre 
24-pounder quick-firing guns. There are four subme 
discharges for 18-in. to oes, and one in the stem above 
the water line. For defence*against torpedoes, the usual 
net arrangement is provided in the design. 

The electric lighting carried out by the Thames Iron 
Works under Mr. Grove, the manager of the electrical 
department, consists of some 800 incandescent lamps of 
16 candle-power, in addition to six 24-in. searchlights of 
20,000 candle-power, with masthead, bow, anchor, and 
coal bunker lights of 50 candle-power. The compasses, 
telegraphs, semaphores, and deck instruments are also 
lighted with incandescent lamps (in addition to the oil 
lamps), masth flashing signal, yard-arm reflectors, 
liing. The installation 


and searchlights for distant signal 


of the direct-current type, and the whole has been found 
to work most satisfactorily. 

The vessel is twin-screw, the two sets of propelling 
engines being supplied by Messrs. Humphrys, Tennant, 
and Co. They are of the usual description of battleship 
engines made by this firm, being of the three-stage com- 
pound type, with cylinders 34 in., 53in., and 84in. in 
diameter, with a stroke of 48in. There are two main 
condensers, having a cooling surface of 15,500 square feet. 
There are 25 Belleville boilers, having a total collective 
heating surface of 40,000 square feet. 

The Shikishima is fit as a flagship, accommodation 
being provided for an admiral and 38 officers. The 
admiral’s saloon is right in the stern, his saloon opening 
out on to the stern gallery. Next to the admiral’s 
quarters are the ward-room and ogg, Aen and beyond, 
again, are the officers’ cabins. The Japanese officers, who 
have seen something themselves of the effect of shell fire 
on wooden fittings, have wisely made a point of having 
as little wood as possible. The cabins are divided by 
galvanised corrugated steel, and, in fact, metal is sub- 
stituted for w in all positions where it is admissible. 
The crew are berthed forward, and there is mess accommo- 
dation for the entire ship’s company at one sitting. The 
complement will be 741, all told. 





‘*REFORM OF CHEMICAL AND PHYSICAL 
CALCULATIONS.” 
: To THE EprtTor oF ENGINEERING. 

Sir,—The author of the book mentioned above, with 
best thanks for —~ generally just and fair review in 
ENGINEERING of September 29, page 382, most respect- 
fully begs admittance in your columns for a few remarks. 

1. The term ‘‘discover,” according to John Walker’s 
English Dictionary (Edinburgh Edition, 1841), means to 
disclose, to bring to light, to make known, to find out; 
and that is what I have done. By diligent and perse- 
vering study I found out the fact, and various other facts, 
recorded in Sections 11, 37, 46, 68, 78, 80, 90, 116, 120, 
and 139, and made them known in my book. 

2. In the book, page 2, section 5, the statement is: 
‘*Mean international atmospheric pressure, 10330.442 kg. 
per sq. m. (square metre) ;” not square centimetre, as in 
your review. 

3. In order to obtain the simplicity and international 
uniformity of calculation, which my proposed reform aims 
at, observations and calculations, into which gravity 
enters, must be referred to the proposed latitude (41 deg. 
10 min.) and sea level. I think a laboratory at that lati- 
tude would be useful, but my scheme can be very well 
worked without it. 

4. By the term ‘‘ fundamental values,” I understand the 
weight per cubic metre or other suitable unit of volume 
of simple or chemical compounded substances, the ratio 
between specific heat at constant pressure and at con- 
stant volume, and other constant values on which my 
calculations are d. An example may show the advan- 
tage of my system: At 41 deg. 10 min. latitude and sea 
level, mean atmospheric pressure and + 0 deg. Cent. 

1 c. m. oxygen = 10/7 kg. exactly, which expressed in 
decimals is = 1.4285714285 ... . kg. 

1c.m. hydrogen is exactly 5/56 kg., which expressed in 
decimals is = 0.0892085073 .... kg. 

1c.m. O = 10/56 kg.= 80/7 kg., combined with 
2 , Hat5/56 ,, = 10/56 ,, will form 








See = 90/56 ,, ape yond 
1c. m. HO = (0.80357 kg.) 45/56 kg. and 1 kg. H,O = 
56/45 c. m. (1.24444 c.m.) 

This example, worked out with five decimals, would 
stand thus: 
1le.m.O 1.42857 kg. combined with 
2 ,, Hat 0.08921 kg. = 0.17842 ,, will form 





1.60699 kg., consequent! 


2c. m. H,O = 
i: a SO = 0.80349 ,, and 1 kg. 
H,O = —1_ = 1,24457 cbm H,0, 
0.80349 


which shows that the result of the decimal calculation 

with five decimals already deviates from the correct result 

after the third decimal. 

5. Ten years ago, when I commenced these We 
or 


tions, I adopted the atomic weights 1, 16, 14, 12, &c., 
» 0, N, C, &c., because I felt convinced that the laws 
laid down by Berzelius, Prout, and Gay-Lussac are 


correct, and last year’s experiments come so close to these 
values that only experimental errors can be the cause of 
the difference, 

Lord Rayleigh’s experimental determinations (Chemical 
News, vol. lxxvi., December 31, page 316) reduced from 
standard air = 1 and O = 1,10535 to standard 


; Oo att Hanssen 16 
give for 
H = 1.00746 os 1 
N = 14.00273 Br 14 
CO = 13.99969 14 
CO, = 22.12461(?) |, 


22 
If CO is = 13.99969 and O = 16 then must be 
P C =11.99969 Hanssen 12 
an 


CO, = 21.99969 " 22 
A Scott’s determination is for 
= 12.00080 ss 12 
which with O = 16 gives for 
CO, = 22,00040 « 22 


The only serious difference between Lord Rayleigh’s 
determinations and the round numbers is the weight of 





consists of three sets of combined engines and dynamos 





hydrogen and nitrogen, but we have no f, that 
the gases experimented upon were absolute! M pure, the 
spectral lines of H i ig N most carefully purified, 





indicate impurities; and, in fact, Professor Armstrong 
(Chemical iety, March, 1896) says: ‘‘ A pure sub. 
stance is, and ever must remain an ideal conception ; we 
should not speak of a substance as pure when such a con. 
dition of matter is known to be unattainable.” 


Hydrogen, the lightest of all known substances, will be 
incre in weight by admixture with any other sub. 
stance. 


2539 volumes of absolutely pure hydrogen of atomic 
weight ae 1.00000 admixed with 


1 volume of argon of 
—— atomic weight «-» 20.00000 would form 


2540 volumes of impure hydro- 
= of atomic weight = 1.00747, the weight 
ound by experiment. 

Nitrogen is in our atmosphere always mixed with argon 
(this was found out 100 years ago, but chemists did not 
believe it) and even when most carefully purified, its 
spectrum shows traces of argon. 

2221 volumes of absolutely pure nitrogen of atomic 

weight... see .-» 14.00000 admixed with 
1 volume of argon of 
—— atomic weight ... 20.00000 would form 
2222 volumes of impure nitro- 
nm of atomic weight = 14.00270, the weight 
ound by experiment, and no known chemical or 
other test would be able to find or remove these 
admixtures. 

6. The results of numerous calculations based on ratio 
17 : 12 (= 1.41666) agree so well with experiments on the 
equivalent of heat, evaporation, combustion, &c., that I 
suspect a clerical error in the 0.2126 for CO, at constant 
pressure. I have the highest respect for M. Reg- 
nault’s mg ET HE but as in all human work errors may 
creep in, for the 0.2126 I would suggest 0.2426 and then 
y becomes = 1.4254. 

7. My conclusion, that below 2193 deg. N. absolute 
no water vapour can be formed even in a vacuum, might, 
no doubt, be verified or disproved by Professor Dewar, 
if he kindly would try the —. 

C. J. T. Hanssen, the Author. 


3. Valdamarsgade, Copenhagen, October 9, 1899, 


_ After publication I have found in the book the follow- 
ing: 
ERRATA. 
oe t section 12, sixth line from top, instead of 889 8/9 
read 8/9 


P. e7, section 23, twelfth line from top, instead of CO, 


os 

Page 10, Table I., column 2, fifth line from bottom, 
instead of O.N and O read O.N and A. 

Page 12, Table II., column 3, second line from bottom, 
instead of 1. read 1.29260. 

Page 12, Table II., column 4, sixth line from bottom, 
instead of 0.773646 read 0.773636. 

Page 14, section 37, second line from bottom, instead of 
3.4000 x 5/17 = 3.4000 read = 1.000. 

Page 17, section 43, eighth line from bottom, instead of 
11/5 read 1 1/3. f 
Page 19, Table VII., column 2, instead of 34/12 read 


34/112. 

onal 21, section 48, second line from bottom, instead of 
10.0618 read 10.618. 

Page 22, section 51, second line from bottom, instead of 
adiatic read adiabatic. 

Page 43, Table XIXa., column 11, third line from 
top, instead of 619.618 read 618.618. 

age 43, Table XIXa., column 11, fifth line from top, 

instead of 620,940 read 619.940. 5 

Page 45, diagram G, third line from bottom, instead of 
0.010 read 0.017. 

Page 56, section 117, second line from bottom, instead 
of 2/7 read 5'7. 
THE AUTHOR. 





THE LIFTING POWER OF AIR 
PROPELLERS. 
To THE EDITOR OF ENGINEERING. Ba 

Srr,—I learn from your last issue that Mr. William 
George Walker, M.I.M.E., A.M.I.C.E., is engaged in 
carrying out experiments with an air propeller 30 ft. in 
diameter with a view to solving the problem of aerial 
navigation, I am afraid this letter will be too late, but I 
feel it my duty to prevent if possible needless waste of 
valuable time and money. 4 ; 

Twenty-five years ago I carried out extensive experi- 
ments with screw propellers working in air. The trials 
extended over a period of three years, about 50 different 
propellers, with four and two blades, being tested during 
that time. The diameters ranged from 4 ft. to 30ft. 

The conclusions arrived at were as follow: Canvas 1s 
useless for forming the blades, because the correct pitch 
cannot be obtained and it is too hygroscopic. 3 

White pine, polished and served with shellac varnish, 
is the best material for forming the blades, the correct 
form being obtained by shrouds of pianoforte wire. 

The area of the blades depends upon the speed of 
rotation exactly the same as with propellers working in 
water. , 

The pitch should not be finer than one-half the dia- 
meter, nor greater than two diameters, the best results 
being obtained midway between these extremes. 

Under the best conditions a lift or pull of 33 Ib. was 
recorded for each brake horse-power expended. : 

In conclusion, I may express the opinion that aerial 
navigation will never be accomplished by vertical screws, 
one of the reasons being that the power expended is by 
far too great. : 

Yours faithfully, 
Horatio PHILLIP: 


Roedean, Brighton, October 11, 1899. 
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THE ORIENTAL GRAVING DOCK, SHANGHAT. 








THERE has recently been opened at Shanghaia new 
graving dock named the “‘ Oriental,” and owned by the 
Shanghai Engineering, Shipbuilding, and Dock Com- 
pany, Limited, whose representative in this country 
is Mr. E. G. Constantine, 17, St. Ann’s-square, Man- 
chester. The capacity of the new dock is indicated 
by the fact that the Norddeutscher Lloyd steamer 
Konigsberg has been safely docked. She is a vessel 
of 4855 tons, and when docked had on board about 
2500 tons of cargo, making the total weight on the 
blocks over 7000 tons. Vessels of 12,000 tons may be 
accommodated. The length on the blocks is 465 ft. to 
the inner chase, and 526 ft. to the outer caisson, 
the total length on top being 571 ft. The width at 
entrance at the bottom is 64 ft., and at the top 80 ft., 
while the width in the dock is 54 ft. at bottom, and 
128 ft. at the top, and the depth of water on the sill 
from 23 ft. to 24 ft. at ordinary spring tides. 
The caisson, which serves both chases, is of wood, 
with trolley lines laid over the deck. There 
were some interesting features connected with 
the construction of the dock. The strata proved 
troublesome, as it was of a muddy sand which had no 
coherence, and consequently considerable difficulty 
was experienced in making the banks so as to avoid 
landslips. It was eventually found that they re- 
quired to be battered to an angle of 18 deg. to obviate 
all danger of sliding. In order to secure a good bottom 
3500 piles, 12 in. by 12in., and 24 ft. long, were 
driven in rows 3 ft. apart, and then capped by longi- 
tudinal stringers. These again were braced by trans- 
verse stringers, the whole being bedded in 7 ft. of 
concrete, and floored over with 3-in. planking. Some 
12,000 tons of concrete have been used. The keel 
blocks, which are placed at 4 ft. centres, are also 
further supported by six piles driven close together. 
The bulkheads at each gateway are formed of tongued 
and grooved piles 12in. square, driven 20 ft. below 
the sill. The sides of the dock are supported by 
heavy baulks firmly braced back and forming the 
usual steps, all round. Efficient drainage arrangements 
with a 10-in. centrifugal pump are made for keeping 
the floor free from water. The water in the dock can 
be pumped out in 24 hours by two centrifugal pumps, 
respectively of 22 in. and 27 in. diameter, driven 
an ordinary compound engine. There is a «stand. 
by” engine for workirg the 27-in. pump. Steel 
sheerlegs, with a hoist of 27 ft., and capable of 
lifting 75 tons, are shortly to be erected. For 
undertaking work of repairs, &c., there are ma- 
chine, boiler, — &c., shops, with railway lines 
ey through. e machine shop, which measures 

60 ft. by 66 ft., has two lathes of 54 in. and two of 
44-in. centres, with a 46-ft, bed, and both may be 
connected to take a shaft of over 70 ft. Special lathes 
on also in use for the turning of shaftings, pulleys, 
ee There are several planing machines, the largest 
Ane capable of running over a surface 14 ft. square. 

mongst the drilling machines there is a large hori- 
— machine which can cover ari area of 8 ft. by 

ft. without moving the material, and a radial 














machine with aradius of 10 ft. The boiler shop, with 
an area of 240 ft. by 75 ft., has a drilling machine to 
take a boiler with a diameter of 15 ft., and a plate- 
edge machine, with a 24-ft. range. There is a com- 
plete set of hydraulic riveters for rivets up to 1} in. 
in diameter. In the blacksmith’s shop there is a 4-ton 
steam hammer, in close proximity to blowers and 
furnaces for the forging of shafts 16 in. in diameter. 
For lighting the docks and works there are 57 arc and 
220 incandescent lamps. A slipway to take a vessel 
of 350 tons weight, operated by a steam winch, in- 
tended also for the hoisting at the sheerlegs, will be 
shortly completed. 








INDUSTRIAL NOTES. 


THE dispute in the shipping trade is not yet settled. 
The conference of shipowners held in London last 
week did nothing towards any kind of settlement. It 
is officially stated that the alleged object of the meet- 
ing, namely, to agree upon some fixed rates of pay, 
was inexact. The meeting, it appears, did not deal 
with that question, except in a negative kind of way. 
The position of the dispute was considered, eopetlally 
as regards London, but the opinion held was that 
there was no present serious trouble in obtaining 
crews at the old. rates. There was still some trouble 
on the Tyne, but in spite of this ships were leaving as 
usual, a good supply of men being retained on board 
the Siren, which was being used as a dépdt vessel. 
Those being the views of the shipowners and of the 
Shipping Federation, the union leaders were inter- 
viewed as to their opinion. Mr. Cathery said that if 
the shipowners were satisfied with the position, so 
also the union ought to be, for the dispute had put 
some 12,0007. into the pockets of the men by extra 
wages, and he computed that it had cost the owners 
another 10,0007. to obtain men, transport them to the 
ports where needed, and to maintain the dépét ships, 
with other expenses. He alleged that even boot and 
shoemakers from Shoreditch were offered 4/. to 4/. 10s. 
per month to accept berths as seamen. This state- 
ment must be received with caution; it is too grotesque 
to be credible; even shipowners in the greatest diffi- 
culty as to men would not risk their ships and cargoes 
with such men. Later information says that between 
2000 and 3000 men employed on colliers had obtained 
advances from ls, 2d. to 2s. 8d. per week, as a direct 
result of the strike. This increase is regarded as per- 
manent, bringing up their wages to 32s. 8d. per week. 
The above are the exp views of both parties. 
One other fact has its significance, a mass meetin 
was held privately at Liverpool towards the close o 
last week, when the question of continuing the strike 
was discussed, 558 voted for it, and 181 against, so 
that a majority of 377 was in favour of continuing 
the struggle. e mere fact of taking a vote on the 

uestion shows that some anxiety is manifested as to 
the final result to the men, although men are in great 
request, 


The twenty-first annual Congress of the Amalgamated 
Society of Railway Servants was held in Liverpool last 
week, the first congress being held there twenty-one 
years sgo. The total number of members at the end of 
August last was 59,256, since which time it has reached 
in round numbers 60,000 men. But this is but a small 
minority of all the persons employed, for Mr. Bell 
states that the total is 465,000 men of all grades. Of 
that total, he says, 542 were killed and 12,689 were 
injured in the course of their employment. Of the 
latter 4500 were so injured in connection with shunt- 
ing operations. One in 441 was killed and one in 
every 30 was injured. The an are sad in 
either case, especially in the latter. The compensa- 
tion secured in the past year was 7700/., but the cost 
of obtaining that compensation was, Mr. Bell stated, 
‘‘a tremendous sum.” With those figures before 
them, the first resolution of the delegates was in favour 
of an endeavour to bring about legislation compelling 
railway companies to adopt safety appliances, and in- 
sisting upon State inspection of railways, so as to 
minimise as far as possible the deplorable number of 
accidents. The newly-elected president in his address 
urged a universal scheme of old-age pensions by the 
State, the abolition of the seven-days working week, and 
the formation of conciliation boards to deal with dis- 

utes. 

. At the conclusion of the president’s address a resolu- 
tion was my that an afternoon be set apart to 
visit the Cunard Company’s steamship Lucania, an in- 
vitation so to do having been given by the company. 
To this there was strong opposition, the voting for 
accepting it and for rejecting it bein ual, The 
president, therefore, declared that both the motion 
and the amendment were rejected. Later on in the 
week a resolution of sympathy with the seamen in 
their dispute was submitted, with regret that the 
congress could not vote money in aid of the men. To 
this an amendment was proposed to leave out the last 

rtion and to grant 200/. to the men. Both the reso- 
ution and the amendment were rejected, the amend- 
ment by 29 votes to 24, and the resolution by 25 to 22, 
The Congress censured the Cunard Company for being 
a blackleg company,” and refused its hospitality, 
and then declined even to pass a vote of sympathy 
with the seamen on strike. The position is a curious 
one. 

In connection with the question of safety, and 
while deploring the number of accidents, the Congress 
virtually p a resolution of censure upon some of 
the railway companies for not affording to inventors 
facilities to exhibit their inventions to the representa- 
tives of the Congress, when asked to do so. This reso- 
lution was passed in consequence of a letter from an 
inventor of a safety appliance, the companies in Liver- 
pool having refused to allow him to test it on their 
premises ; alleging, as he stated, that if adopted it 
would mean expense to the companies. The allega- 
tions may be true, so far as they go; but it is doubtful 
whether a Railway Servants’ Congress ought to pass 
such a resolution, specifically relating to the — 
of a single inventor. If of one, why not of a hundred, 
for inventors are plentiful ? 

The question of wages was then discussed, and a 
resolution was passed urging the men to make steady, 
uniform, and strenuous efforts to improve their posi- 
tion, especially in view of the prosperous condition of 
trade throughout the United Kingdom. Then fol- 
lowed a resolution in favour of a ten hours’ day as a 
maximum. In the discussion overtime was strongly 
condemned by some of the speakers, others stated 
that the men were themselves to blame for the exces- 
sive hours worked, as they favoured rather than dis- 
couraged overtime. It stands to reason that, if the 
hours are excessive, as the men allege, overtime ought 
not to be worked, except in cases of emergency. A 
complaint was made that one of the elected delegates 
had been refused leave of absence to attend the Con- 

ress; but the letter of the general manager of the 
ffidland Railway Company satisfied the Congress that 
the refusal was not connected with the Congress, but 
on other grounds of a justifiablenature. The manager 
was thanked for his courtesy in explaining the cir- 
cumstances, and for the regret he expressed that leave 
could not be given. The refusal was not on personal 

‘ounds, or complaints of the conduct of the delegate; 
but because it would have interfered with the holidays 
of other workers. The question of suspensions was 
discussed, and other matters ere the Congress ended ; 
but the resolutions given above were the most im- 

rtant. The colegneee were entertained by the 

ayor, and by one of the political clubs ; and, on the 
whole, they had good reason to be satisfied with their 
reception in the great port of Liverpool. The next 
Congress is to be at Newcastle-on-Tyne. 





The report of the Amalgamated Society of Car- 
penters and Joiners is most important this month by 
reason of the complaint of the executive of action on 
the part of twoof the managing committees, in Liver- 
pool and Manchester, in trying to promote trade or 
wages movements by apelin to the branches over 





the heads of the executive. The latter says that the 
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action is utterly subversive of the rightful powers of 
the executive, who cannot be held responsible for the 
consequences. It points out that if the twenty odd 
managing committees took similar action, and, —— 
also the united trade committees in some districts, 
the results would be disastrous. Any call upon the 
general funds would also be illegal. The members of 
the managing committee in Manchester and Liverpool 
appear to think that the executive is too slow in 
taking advantage of the state of trade, and in demand- 
ing advances in wages. It is better to be too slow 
than too fast, and the executive show both prudence 
and pluck in saying: ‘‘ We therefore desire it to be 
clearly understood that this kind of thing cannot be 
tolerated.” The managing committees in all districte 
are warned that ‘“‘some drastic measures will be ab- 
solutely necessary to check this growing tendency to 
constitute themselves into miniature general and 
executive councils, formulating new rules, and issuing 
general instructions without the responsibility which 
is ever present in the minds of those who carry out 
duties entrusted to them under the rules.” Wages 


have been advanced, and the conditions of employ- | p 


ment improved at Northampton, Chester-le-street, 
Hexham, and Dunfermline since the last report. In 
seven towns men are requested not to accept work 
because of a dispute, and in fifteen other towns mem- 
bers are requested to see the branch officers before 
accepting work. Out of a total membership of 60,607 
only 550 were on unemployed benefit; there were, 
however, 1027 on sick benefit, and 773 on super- 
annuation allowance. A considerable number were 
out of work in Belfast, and many in the Glasgow 
district. Otherwise the number out of work in any 
one district was small. The general secretary has 
been re-elected by 14,741 votes, as against 448 given 
to the other conilete. There are numerous regolu- 
tions from branches, to some of which the council 


reply. 





The report of the Operative Cotton Spinners states 
that the total number of members of all grades was 
14,309, showing a decrease of 57 in the month. The 
attention of members is called to the fluctuations in 
numbers and they are urged to endeavour to bring all 
workers into the pale of the union. There were on 
the funds 4.77 per cent. of full members, as against 
3.50 per cent. last month. There were also on the 
funds 179 full-timers and seven half-timers in each 
week on the average. These figure may indicate a 
little slackening off, or may be due to purely local 
causes. The members are reminded that the union is 
necessary to redress grievances, as much now as ever 
it was, and it may be found to be even more necessary 
in the future. The report goes on to say that during 
the month the officers have had to deal with 26 dis- 
putes, the requisite assistance being given in the usual 
way. Then idlows this pregnant sentence : “‘Asa rule, 
there is little difficulty in your officials obtaining jus- 
tice when they visit the mills on behalf of the claims 
of members who have grievances which they require 
remedying.” There can be no higher tribute to the 
smooth working of the joint committee of employers 
and employed than is rendered in that short sentence. 
It is to be hoped that the more permanent and formal 
tribunal, which it is proposed to establish, will merit 
the same praise. 





The position generally of the engineering trades 
throughout Lancashire remains about the same as 
recently reported, but there are again complaints in 
some quarters that the orders on the books are running 
out faster than they are being replaced. Still, even 
in those cases, there is mostly a sufficiency of work on 
hand to keep the shops fully going to the end of the 

ear, and in most cases far into next year. In the 
Gelbeaniies trade a large amount of work has been 
recently given out, and quite recently one large firm 
in the Manchester and Salford district has secured an 
order to the value of about 25,0007. in cunnection 
with a new patent cement-making process which is 
being developed. There is also a large amount of 
boiler work on hand in connection with electrical de- 
velopments in various districts in Lancashire. In the 
electrical branches of engineering the pressure is 
greater than ever, all sections having a sufficiency of 
work on hand tw last a considerable time. Then, as 

reviously reported, the locomotive-building industry 
fos had a considerable weight of new work recently, 
so that this branch is in no fear of a slackening off 
for some time. Machine-tool makers are also for the 
most part exceedingly busy, as also are ironfounders, 
machine workers, and smiths. In the iron trade the 
position of makers and manufacturers continues to be 
strong ; their books being well filled with orders, they 
evince no anxiety to secure new business. In the 
finished iron trade a satisfactory amount of business is 
coming forward at the enhanced rates, as much, indeed, 
as makers can entertain. In the steel trade a strong 
tone prevails, for makers are practically out of the 
market, the entire output being bespoke. Nut and 
bolt makers report a brisk business, prices being not 


only firm but hardening. Altogether the position is 
good, and the outlook is favourable. 


In the Wolverhampton district considerable anima- 
tion has characterised the iron market, both as regards 
crude and finished iron, owing to the further advance 
of 10s. per ton on marked bars by the Ironmasters’ 
Association. The price has now reached 10/. per ton, 
or 2/. 10s. higher than a year ago. This advance has 
been brought about by the increasing demand for rolled 
iron in bars, sheets, angles, and other kinds of material; 
by the dearness of pig iron, the advance in the price 
of coal, and the increase in the wages of the puddlers 
and millmen. Manufacturers have been, it is reported, 
more willing to accept contracts for future supplies 
than they had previously been, and consumers have 
been anxious to place orders, because of an expected 
advance by the furnace proprietors in pig iron. Gene- 
rally, the tendency in prices is in an upward direction. 
In the steel trade there is great pressure of work, and 
makers have advanced their quotations all along the 
line, and they are not inclined to contract future sup- 

lies on previous rates. Altogether the — is 
strong for producers of crude and finished iron, and 
the demand for material does not appear to be in any 
way slackening off. The engineers, boilermakers, 
ironfounders, smiths, tankmakers, go eg erectors, 
bridge and girder constructors, and the men in the 
railway sheds generally are busy ; as also for the most 
part are the various hardware industries, both light 
and heavy. Only in exceptional cases is there any 
slackening off. 





In the Birmingham district the position is similar 
to that in the Wolverhampton district, being affected 
in the same way as regards prices, inquiries, demand, 
and supplies. A quieter tone prevailed as regards 
actual business on the last market day, but consumers 
did not want to pledge themselves at existing rates 
beyond their actual requirements. In the engineer- 
ing and allied branches of trade there is general 
activity, including ironfounders, boilermakers, smiths, 
&c. In the hardware branches and lighter metal 
trades there is for the most part no lack of work, only 
in very exceptional cases are any really slack. The 
position generally is good, and the outlook is favour- 
able ; there is peace also in the labour world. 

The Cleveland blast-furnacemen have had an ad- 
vance of 9 per cent. in their wages, a fact which speaks 
loudly as to the prosperity in the iron trade. The 
demand for pig iron is so great that any decrease in 
the output would be a calamity, and hence the owners 
of blast-furnaces will hesitate to provoke a stoppage if 
any reasonable concession can prevent it. 

Another noticeable fact is the advance in wages in 
the South Wales tinplate trade. Last week the em- 
ployers restored the 1874 standard list of wages, the 
attempted recovery of which by the men had led to 
such disastrous stoppages. It was feared that the 
tinplate trade had become a dwindling industry, but 
recently there has been a turn for the better. It is 
now in a fairly buoyant state—more buoyant than for 
years past. 

The iron and steel workers in the South Wales dis- 
tricts have been awarded an advance of 24 per cent. 
under the sliding scale arrangement, following in the 
wake of the North of England and the Midland Wages 
Boards advances. 

A very curious strike is reported to have taken place 
at Messrs. Laird’s Works, Birkenhead. The car- 

enters struck work last week because joiners had 

een employed in the construction of horse-stalls for 
a Government transport. The carpenters aud joiners 
constitute one union, and yet some strike against 
others. The line of demarcation between joiners and 
carpenters is exceedingly fine, so fine that it is difficult 
to discern it. The folly of such strikes was never 
more manifest than in this case. 


The strike at the Llanelly Copper Works, which 
had lasted three months, was settled last week on the 
advice of the London secretary of the Gas-Workers’ 
Union, the men accepting the employers’ terms. The 
works had been kept going partially by the officials 
and the staff. The old hands are to be re-employed. 


Mr. Benjamin Pickard, M P., the Chairman of the 
National Federation of Miners, has advised the men 
to be cautious and prudent as regards the demand for 
a further advance in wages. An advance of 24 per 
cent. is due about the middle of this month, making 
40 per cent. above the standard of 1888. The maxi- 
mum to be reached is 45 per cent., but he asks the 
men to get the 2} per cent. secured first before any 
other demand. At the same time he suggests to the 
mineowners to make a concession, or the men will 
most likely in three months’ time ask for the addi- 
tional 5 per cent. Doubtless the matter will be 








amicably settled. 








At a conference of mineowners and miners’ repre- 
sentatives held at Newcastle on Saturday last, it was 
agreed to advance the wages of miners 24 per cent., 
bringing them up to 25 per cent. above the standard of 
1875. It will be seen that the standards differ. 


A meeting of the General Council of the Federation 
of Trade Unions is to be held in Birmingham shortly 
to deal with the question of the formation of district 
committees. These committees will have great power 
and influence in the several localities, and will to some 
extent supersede the existing trades councils. It will 
be well if the council of the Federation should read the 
Carpenters and Joiners’ report on managing com. 
mittees. 





A movement is on foot for the erection of a large 
central trades’ hallin London for trade union purposes. 
This is an old project. Efforts were made in the 
forties, the sixties, and in the seventies to collect 
money for such a scheme, but they all fell through. 
Land is dearer now, and also all materials and labour, 
and sites in a good position are not easily available. 
Nevertheless some such hall is needed, for the existing 
halls are seldom to let for public meetings, besides 
which the cost is exceedingly cena 





The following is the result of a ballot for a general 
secretary to the Boilermakers and Iron Shipbuilders 
Society. The position is vacant by the retirement of 
Mr. Robert Knight: Mr. J. A. Fox, South Wales, 
17,038; Mr. J. Conley, Clyde, 9686 ; Mr. Cummings, 
Yorkshire, 8558. The candidates are district dele- 
gates for the localities mentioned after their names. 
According to the society rules no one can be elected 
as a permanent official unless he receives a majority 
of all the votes in his favour. As Mr. J. A. Fox has 
not this, another vote has to be taken to decide 
between him and Mr. J. Conley. 





MAGNETIC ORE SEPARATORS. 


Some Forms of Magnetic Separators, and their Appli- 
cation to Different Ores.* 


By H. C. McNet11, Assoc. R.S.M. 


TuE first application of magnetism as an agent for the 
separation of a magnetic from non-magnetic substances 
was probably the permanent hand-magnet used in the 
machine-shop for separating iron or steel turnings, &c., 
from brass or gun-metal sweepings, Similarly, foreign 
oats and grain are freed from bits of iron wire, pieces of 
cutter blades, nails, needles, &. The railway companies 
and other large employers of horse labour have found it 
necessary to subject all the materials utilised for horse 
food, such as maize and oats, to rigorous mechanical and 
magnetic cleansing, for which purpose a permanently 
magnetised steel plate about 4 ft. long, 6 in. wide, and 
4 in. thick, with the long edges horizontal, is ong 
transversely, and inclined at an angle of about 35 deg. to 
a continuous stream of grain fed from a hopper. An 
automatic scraper, in the form of a belt revolving round 
pulleys at each end of the magnet, and provided with a 
brush of leather, removes any accumulation every two 
minutes. This is pushed to the end of the magnet, and 
drops into a separate compartment ; the grain, which 

asses on, is jigged on a three-bottomed perforated tray, 

y which means not only is the corn or maize separated, 
but the oats are freed from mixture of smaller seeds, bits 
of stone, and dust. ’ 

With the introduction and wider application of electro- 
magnetism, not only have machines been devised whereby 
naturally magnetic iron ores are freed from admixtures of 
other minerals, but poe preliminary roasting, i¢, the 
artificial production of magnetic oxide of iron, other ores 
may be rendered suitable for a magnetic separation treat- 
ment. Mr. R. E. Commans mentions + that Sella, in 
Piedmont, in 1855, was the first to use an electro-mag- 
netic separator, but to free the magnets the current had 
to be broken ; also that in 1881 Heberle, at the Fried- 
richssegen Mine on the Lahn, introduced a continuous- 
current machine for separating blende from spathic iron 
ore after a preliminary roasting. In addition to the 
separator which bears his name, and which is dealt with 
in this paper, Mr. Heberle also designed that part of the 
dressing floors at the Gellivare Company’s Works at 
Lulea, where the apatite, after being separated from the 
magnetic iron ore with which it occurs, has to be freed 
from a small percentage of hematite before being con- 
verted into soluble phosphate. oar = 

Other workers, both in Europe and America, including 
Westrém, Ball and Norton, Chase, Conkling, Hoffman, 
Kessler, Buchanan, King, Edison, and Wetherill, have 
all designed machines suitable to treat certain classes of 
ore which have come under their ticular observation, 
and have successfully dealt with the problems presented 
by local conditions and peculiarities. é 

In the summer of 1898, the author had the opportunity 
of seeing some of the principal magnetic concentration 
plants in Sweden, and the ol per is mainly ccn- 
fined to these. He is indebted to the various managers 
of works, engineers, and others for the information freely 
accorded in every case. : h 

The endeavour has been to present an outline of the 
machines and ore treatment processes. The sketches are 





* Paper read before the Iron and Steel Institute. 
+ Proceedings of the Institution of Civil Engineers, 
vol, exvi. 1893, p. 63. 
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entirely diagrammatic, and have been prepared from the 
author's hand sketches. : : 

The machines will be described, in each case with the 
accessory ore-treatment processes, in the following 
order : a : 
1. The Wenstrém machine. 

9. The Monarch machine. __ 

3. The Delvik-Gréndal machine. | 

4. The two types of Heberle machine. 
5. The Wetherill machine. 


1. Tne WenstréM MACHINE. 

This is probably the simplest, and, for the particular 
purposes which it is intended to fulfil, the most efficient 
separator at present in use. Unlike most other designs, 
it is capable of treating ore of fairly large size, and it is 
not necessary that the stuff treated should be previously 
dried ; its chief use is in such cases where the magnetite 
jron ore contains inclusions of rock, or where, as in open- 
cast workings, portions of the containing walls of the ore 





Fig.! 





(Sweden), care is taken to treat only that ore which is 
fairly dry, without incurring the expense of artificial 
drying, whilst in other instances (Griingesberg and 
Grangen) the ore is treated directly after being washed, 
and whilst quite wet. 

This separator requires but little care and attention 
—_ working, whilst the cost of maintenance is practi- 

y nil. 

Generally the most efficient plants are also the sim- 
plest. The process usually consists of either a rough 
preliminary sizing by means of revolving or flat screens, 
with or without washing, followed by treatment on the 
separator, or the uncleaned ore may be passed on to the 
magnetic machine direct, and subsequently screened into 
different market sizes.’ At Dannemora the latter method 
is adopted, and I am indebted to Captain Hammershal 
for placing at my disposal the particulars given in the 
following short description of the plant use there. 





The ore on arrival at surface is first subjected toa rough 
hand selection on sorting floors conveniently arranged near 
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body get mixed with the ore in blasting and like opera- 
tions. Asa general rule, it is found to be more economical 
to pass the whole of this material collected together over 
a Wenstrém machine, after the ‘‘ best ” of a blast has been 
dealt with, than to attempt further hand selection in the 
quarry or underground. In addition there are other 
uses to which this separator may be put, such as the 
treatment of cupola residues and foundry loam and sand ; 

the recovery of cast-iron shot entangled in blast- 
furnace slag, &c. 

Fig. 1 gives a general view of this machine. The 
material to be treated is fed through a hopper A, and on 
to a jigging tray, which receives its motion from a cam 
arrangement placed on the shaft BB. This tray is 
inclined, and at each recoil a line of ore is left on the 
drum. Figs. 2 and 3 show part sections of the drum in 
directions at right angles to one another. 

, Cis the armature barrel, consisting of a series of soft 
iron bars, each separated from the other by a bar of wood. 
D is a stationary field-magnet, placed eccentrically with 
regard to the armature barrel. Non-magnetic end plates, 
Carefully fitted with ‘‘ jointing,” so as to be watertight, 
bind up the whole into the form of adrum. The bars of 
soft iron are internally shaped, so that each successive 
bar becomes o positely magnetised, a combination of 
greater power being thus exerted on a piece of ore large 
enough to bridge the distance between two adjacent bars. 
The magnetic portion of the ore adheres to and is 
carried round on the drum until beyond the influence 
of the magnetic field, when it drops away down a shoot 
at E, whilst the non-magnetic portion passes down in 
ront of the drum into a shoot at F. 
P A machine with a drum of 2 ft. 24 in, in diameter and 

ft. in length, peas at 30 revolutions per minute, 
will treat about 5 tons of mixed material per hour. Such 
machine is capable of dealing with ore of any size up 
to pieces that will pass through a screen of 4-in. mesh, 
= requires a current of 15 amperes, the tension at the 
ynamo terminals being 110 volts. Although the ma- 





chine may be and is used on ore which is quite wet, te 


Breatest efficiency is obtained when the material to 
is dry, and in some cases, as at Dannemora 


treated 


the shaft, 
60 
quantity of ore raised is rich 
enough to be taken direct to 


Between 50 and 
per cent. of the total 


the furnaces. The remain- 
der, which is of any size up 
to 2 in. in diameter, is 
trammed from the sorting 


by 


floors to the separation plant, 

or to the ore heaps, for sea — WK \ c 

treatment by the separator. \ IN 

Fig. 4 represents the plant \\ 

in use. » 
By means of the elevator QQMWS . 

shown, the ore is liftedand 457. 0. 


dropped on to the inclined 

shoot A, and so on to the 

reciprocating table B, which delivers it to the Wen- 
strém separator D. 

The tray B receives its motion by means of the small 
eccentric C. The unmagnetic, and in this case worthless, 
portion falls at once down the shoot E. The magnetic 
portion is carried round on the drum of the separator in 
the manner already described, and passes down shoot G 
into the revolving trommel or screen H. 

This trommel 1s of }-in. steel plate, provided with J-in. 
punched holes pitched 13 in. apart, so that everything 
under { in. in diameter passes through and down the shoot 
M, the stuff above { in. which does not pass through the 
holes of the trommel, being delivered down the shoot N, 
two marketable products being thus obtained. 

An example where preliminary sizing and washing 
before separation is found to advantageous is at 
Gringesberg (Sweden), and no doubt many of the mem- 
bers of this Institute will remember seeing the actual 

















The mill is built at the foot of an embankment, so that 
the material to be treated is wheeled either in railway 
trucks or mine wagons directly into the top storey. 
During the winter, from obvious reasons, it is found 
impossible to run the mill; during this time large re- 
serves of ore are accum' The railway trucks, when 
used, are so constructed that the whole sides are capable 
of being dropped, and rest horizontally on the top of 
grizzlies which extend from end to end of the truck. In 
Figs. 5 and 6 the truck is represented at A and the grizz- 
lies at B. The ore is shovelled by four to six men out of 
the truck on both sides, and that which is too large to 
pass through is hand-picked into the wagons D by men 
and boys standing on the platforms shown. The grizzlies 
are made of bars of iron, rectangular in section, and 
placed 5 in. apart, so that all the material under that 
size falls down the shoots CC and on to a three-bottomed 

rforated recoil table E. If small stuff has to be treated 
it is dumped directly down the central shoot (Fig. 6) from 
the mine wagons, which are run into the mill on the 
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narrow-gauge rails shown and without being passed over 
the grizzlies. The three bottoms of the table are placed 
exactly above one another, and about 34 in. to 4 in. apart, 
and are all actuated by means of the camshaft, cam, and 
springs. The top tray is provided with holes 1} in. in 
diameter and 2 in. pitch ; the middle tray has holes # in. 
in diameter, and the bottom one } in. in diameter. he 
ore is distributed in an even layer by means of the —— 
iron plate F, assisted by the vibrations given to the table, 
by which means it is gradually worked down the tray, 
and at the same time is subjected to a thorough washing, 
the water for the latter purpose being supplied by the 
3-in. perforated pipes MM. The result is that all fine 
particles of ore are washed torough the three trays down 
the shoot H, and are carried off with the water by 
launders out of the mill, where boys are engaged in dig- 

ing small channels, whereby the water ve quickh 
io Be away, leaving a coarse powder which is suffi- 





plant at work. 





ciently rich tobe marketable. The stuff under 1} in. and 
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over } in. in diameter through the holes in the top 
tray, and is caught by the middle tray ; that which is less 
than # in. and more than j in. in diameter passes through 
the middle tray, and is caught by the third tray. Both 
sizes fall into the same shoot L and are treated on the 
smaller Wenstrém machine R. The material between 1} in. 
and 5 in., after being thoroughly washed, is delivered from 
the topmost tray into a shoot J, and then into a revolv- 
ing trommel K, also provided with 1}-in. holes, and the 
ore which passes through these holes is taken by shoot 
to join the products from the middle and lowest tray, 
and is treated by the separator R. Stuff between 14 in. 
and 5 in. is delivered from the end of the trommel K on 
to the feed plate of the larger separator W. The ma- 
terial which comes away from the ‘‘ worthless” shoot X 
is deposited on to a slowly moving broad metallic 
belt Z. Here any pieces of valuable ore are hand- 
picked off by boys and dropped into a shoot placed 


on either side of the belt, the worthless portion being 
left on the belt and travels into a separate compart- 


ment. The use of the belt may be explained by the 
fact that the weight of some of the larger pieces of 
ore is greater than the magnetic force exerted by the 


machine, in which case they would fall off and get mixed 
with the worthless portion ; also that it is more econo- 
mical to adopt these means instead of hand-spalling and 
selecting the material to be treated according to more or 
less exact size. In addition, a lump of the stuff may be 
partly magnetic and partly unmagnetic, in which case, if 
the latter oper to come into contact with the drum 
first, it would not adhere. 

Three commercial products are obtained : 

1. Ore between if in, and 5 in. in diameter. 
2. Ore between 14 in. and } in. in diameter. 
3. Ore anything up to 2 in. in diameter. 

The Griingesberg plant was designed to meet the par- 
ticular requirements at the mine ; the ore contains a con- 
siderable amount of specular iron, which somewhat easily 
crumbles, also hematite, and differs from that of Danne- 
mora, where the ore is compact and very hard, and there 
is little or no tendency to crumble; hence probably the 
difference in the methods of treatment and the prima 
washing, in order to save and eliminate the fine material. 

At both Dannemora and Griingesberg the uncleaned ore 
averages 38 per cent. to 42 per cent., and the concentrates 
58 per cent. to 62 per cent. metallic iron. 

The rejected portion of the material consists of quartz, 
pegmatite (from inclusions and veins running through the 
magnetite ore ae schistose material, &c. 

In both the pi ing cases the operations of sizing or 
screening the ore are carriec out mechanically either im- 
mediately before or after separation, but it may happen 
that the deposit is so situated as to render it necessar 
that the ore should be brought down to a convenient mill 
site, in which case the apparent disadvantages of position 
may be made use of in many ways. A case in point is at 
the Slotterberg Mine at Grangen. It appears that a con- 
siderable amount of work was done many years ago some 
300 ft. to 400 ft. up the side of the hill, where large dumps 
were left by the old workers ; in those days there were no 
magnetic separators, and only the very best picked ore 
was used; it is now found to be worth while to treat 


these old heaps. The stuff consists of anything between a 
powder and 6 in. diameter, and the whole of it, just as it 
comes to hand, is treated by screening, washing, sizing, 
&c., whilst on its way to the foot of the hill. 

The first operation which the stuff undergoes is shown 


that point, and is spread out by boys with rakes, and as 
much of the finer material which adheres to the larger 
pieces sent through the screen ; the latter, which has an 
area of 1 square yard, passes everything under 24 in. in 
diameter, the larger pieces remaining on the screen being 
hand-picked ; after passing through the screen the ore 
falls down the wooden shoot, which is some 18. in. square 
in section and lined with iron plates, the whole 
roughly secured to trestles against the side of the 


N| hill, at about an angle of 45 deg. At Bis a rect- 


angular opening in the bottom of the shoot, 2 in. wide, 
which allows a —— of the finer material to drop 
through, but which is skipped by larger pieces as they 


rolldown. Arrived at the bottom of the shoot, the pieces 
of ore being thus fairly cleaned, fall on to another screen 
CC, with which the shoot terminates, where a further 
separation of the smaller material takes place. This 








in Fig. 7 at A, where the ore is dumped on toa screen at 


screen is 10 ft. in length, and the bars are placed longi- 


tudinally and 4 in. agent ; the material under ‘f in. in dia- 
meter passes through, and is caught in the shoot D, the | 
finer stuff so eliminated, together with that which drops | 
through at B, is dumped near at hand as worthless; and | 
the remainder, of size between 2) in. and 4 in., falls 
into shoot E ; from this point it gravitates down an in- 
clined tramway until it arrives at the top of another 
shoot or launder, also placed against the side of the hill, 
and terminating in the separator plant (see Fig. 8). 

_ The product from shoot E is tipped from the wagon 
into a square chamber at the top of the launder, and is 
kept a yer by a shutter or = T, by means of which 
the feed of ore down the launder may be regulated, 
after being washed by water from the hose pipe shown. 
The height of the ore chamber S is 60 ft. above the sepa- 








rator, and on its way down the material is well washed. 


At R R is‘a fine screen, through which passes the finer 
material still left, together with the water, the residue of 
washed ore passing on to the Wenstrém machine. 

In addition to the old dumps mentioned, good ore has 
recently been discovered near the base of the hill, which 
is possibly a continuation of the deposit worked, ag 
already stated, higher up. The ore thus obtained is first 
screened closed to where it is mined. Fig. 9 is a sketch 
of the plant used for this purpose. A is an inclined 
screen made of old railway metals with an effective open. 
ing of 5 in. between each; pieces above this size roll off 
the screen, and form No. 1. Pieces under 5 in. 
ay ow and are caught on screen B, also made of old 
rails, but placed 24 in. apart, so that the material of size 
between 5 in. and 2% in. falls to the sorting floor, and 
forms No. 2. The ore under 2} in. that passes through 
screen B forms No. 3. 

No. 1 is hand-spalled, selected, and divided into: 











(a) Tomron el gata magnetite. 


(b) Mate: containing 60 per cent. to 70 per cent. 
nar tee th 12 to 15 t. tite 

c) gue wi to 15 per cent. magnetite. 

(a) and (6) are sent direct to the furnace ; (c) isdumped 
as worthless. 

No. 2issimilarly treated. = 

No. 3, after a further screening, is passed 
se) tor. 

The top screen may be extended to any length, ac- 
cording to the amount of ore to be treated. The under 
screen B is usually a short piece mounted, as shown in 
Fig. 9, on wheels, so that it may be moved under any 
part of the upper screen that it may be convenient to 
use. It is alsoa plan to divide up the shed into 
compartments, so that when sufficient ore has been put 


on to the 
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—— 
through to be easily ‘looked over” by one man, the 
operation may go forward in another compartment ; by 
these means the workmen on the lower platform are 
protected from the falling ore. 


2. THE Monarcu SEPARATOR. 


The Monarch gy ncoage may be regarded as a Wenstrém | 
ru 


with the single m duplicated; it is, however, of a 














rather more delicate construction, and i a modification 
of and improvement on the original Ball and Norton 
machine, a class which includes the most successful 
machines of the eccentrically placed internal electro- 
magnet and the revolving drum pattern. Fig. 10 shows 
a sectional elevation of this separator. It is necessar 
that the ore treated should be quite dry, and in both 
cases where the author was enabled to see the machine 
at work in Sweden, the best {results have been obtained 
upon material crushed to pass through a 1-millimetre 
screen. 

The ore of the size mentioned, after drying, is fed in an 
even stream into the machine by means of the roller at A, 
the feed being capable of adjustment as shown. The 
mineral falls on the revolving drum B, which moves over 
the fixed electromagnets, all the material being com- 
pelled to pass close to the drum by means-of the bent 
shield B C. Having passed the point C, the non-mag- 
netic portion or tailings fall into compartment D, and are 
fed out at that point by a similar roller. At or near the 
point E the particles hop across to the next drum in con- 
sequence of a stronger current being employed in drum 
No. 2, and are ibly helped by an induced current of 
air caused by the superior velocity of this second drum, 
the relative speeds being as6: 1. ‘Those particles con- 
taining a little magnetite are whirled off drum No. 2 at 
about the point F, the centrifugal force being the stronger 
force of the two, and drop into the compartment O, con- 
stituting ‘‘middles ” or ‘‘middlings ;” the wholly mag- 
netic particlesare whirled off deem No. 2at about the end 
of the machine, and are fed out at H. 

The ‘middles ” may be re-crushed and re-treated, if 
necessary. A combination of three such machines, where 
the middles from two of them are passed through a third, 
1s said to be capable of treating 200 tons of uncleaned ore 
per day of 24 hours. 

_ One of the later improvements on this separator is the 

trodnction of drums made of German silver, which has 
en found to increase the efficiency of the machine. 

. This form of machine, when used after a careful pre- 

iminary treatment, such as drying, crushing, screening, 

&e., : svptieabie ‘es two classes of ore : 

+ those in which magnetite is more or intimatel 
associated with worthless: material. si F 
a 2. And those in which the magnetic portion is of secon- 

ary importance. 
ean’ of which cases the machine is successfully 

The extensive plant seen b 

tam y some of the members of 
oe Institute whilst at Lulea, in the north of Sweden, 
teeond of thse Ly Soma - a =~ coming under the 

. nditions, i - 
seribed as followe, and which may be briefly de 


The ore which is put through the mill assays from 0,01 





mill. 





| S cent. to 3 per cent. phosphorus, and is correspondingly 
ow 


in iron, the phosphorus occurring in the form of 
apatite. Only the ore richest in the latter mineral, 
and hand selected on this account, is put through the 


It is first passed through a Blake crusher and then 
through a single pair of Swenson rolls, the ore being thus 
reduced so as to pass through a }-in. mesh screen. This 











product is then thoroughly dried by passing it through 
the revolving cylinder AB, Fig. 11. This cylinder is 
48 ft. in length and 4 ft. 8 in. in diameter ; it is inclined 1 
in 18, and rotates once every five seconds. The ore from 
the hopper C is by means of the feed-plates at D passed 
in a constant stream into the cylinder, meeting the 
heated gases, &c., coming from the coal fire at E. 
Having arrived at B, the ore, which is now quite 
dry and hot, falls down shoot G, being divided at that 
point into two streams (Fig. 12), in order to miss the up- 
take from the fireplace EK. At His a revolving drum, and 
at K are placed an adjustable baftle-plate and a vibrating 
feed tray, which not only acts as a safety catch to prevent 
any object, such as a hammer-head, getting into the rolls, 
but also regulates the feed of ore, so that the rolls L have 
just sufficient ore to deal with, and do not get clogged 
up. After ing these rolls, the ore enters the circular 
screen M. is screen is of ,', in. thick steel plate with 
oblong holes, the details of which are given in the sketch 
(Fig. 13). A certain proportion of the ore, about 20 per 
cent. of the whole, which finds its way, or is small enough 
to pass through M, drops right down to the bottom 
chamber N, whilst the rest passes out of the screen, and is 
fed into the double rolls R, and after that passes into a 
second and similar screen M1, The ore fine enough to pass 
through this second screen joins that which has already 

through the upper trommel M, whilst that which 1s 
still too large is returned to the double rolls R by means 
of the elevator P P, and is re-crushed. Assuming the 
chamber N to contain nothing but ore 1 millimetre in 
diameter, this is then transferred to a ‘‘ Monarch ” sepa- 
rator Q by the elevator S S, the “‘middlings” from 
beng down, and are sent through a second sepa- 
rator . 

The plant is in duplicate, ¢.¢., Fig. 11 represents just 
one-half of the mill, each half working independently of 
the other half, and there are therefore four separators at 
work, two at each half. 

The arrangement made for joining the like products 
from two separators is shown in Fig. 14, where the two 
concentrates join together and are collected at A, and 
the tailings similarly at B, whilst the “‘middles” from 
the top machine are taken to the lower separator, and the 
**middles” from which again collected at C. 

All the screens, rolls, separators, elevators, shoots, &c., 
are boxed in with wood, and the dust from them, by 
means of mains and exhaust fans, drawn to a separate 
house, allowed to settle, and removed when necessary for 
further treatment. 

It might be of interest to note that the tailings, con- 
sisting of apatite, with a very small proportion of mag- 
netite and some hematite, constitutes the most valuable 
product delivered from the separators. 

This then goes forward and receives further treatmen’ 





for the separation of the small residual portions of iron 
compounds, and the finished phosphate of lime is finally 
converted into the soluble phosphate of soda by the 
Wiborgh process. ere 

A similar plant to the one just described is also used, 
as already mentioned, where magnetite has to be sepa- 
rated from other and worthless minerals. In this case, 
the only point that it is necessary to draw attention to 


vec 
S CON. 


is that the ore itself, in the absence of any appreciable 
quantity of apatite, may be harder, and the initial 
crushing more difficult to accomplish. At Herring a 
No. 5 Gates crusher is employed for this purpose. 


(Zo be continued.) 








Tue TrEs.—At a meeting of the Tees Conservancy 
Board at Stockton, a question was raised as to the 
advisability of widening the river opposite Newport 
by cutting away a curve west of Pillingham Beak, on 
the north side of the river. After some discussion, the 
engineer and harbour master were instructed to report 
jointly upon the subject, submitting a plan of what was 
required, together with an estimate of the cost of the 
improvements suggested. 





SHIPBUILDING IN DenMARK.—The Elsinore Ship and 
Machine Building Company has, during the last financial 
year, had a turnover of 3,271,000 kroner (180,000/.), 
against 2,831,000 kroner the vious year. In wages 
it paid 1,030,000 kroner (57,000/,), and 976 hands 
were employed. Including apprentices, the ave 
wages have been 1055 kroner (58/. 128. 3d.), y 
negotiations with the trade union an increase of the 
wages has been decided upon. The profits on the year 
amounted to 682,674 kroner (38, 0002), 100,461 kroner 
have been written off, and 90,000 kroner added to the 
reserve fund. The shareholders receive a dividend of 
6 per cent. There have been 121 ships on the company’s 
slips, and 173 have been repaired, seven new steamers, 
with an aggregate of 7710 tons, have been delivered.—An 
extraordinary meeting of the shareholders of the Danish 
Machine Mamufacturing and Shipbuilding Company, 
which was formed earlier in the year, and acquired valu- 
able sites and water power at the Strandmiller, has de- 
cided to purchase the concern known as the Stellerup 
Shipyard. A debenture loan of 300,000 kroner in this 
latter concern will remain unaltered, and each share of 
2000 kroner in the Stellerup Shipyard is exchanged for a 
1000 kroner share in the new company, and 15 per cent. 
is paid in cash. The share capital of the Danish Ma- 
chine Manufacturing and cea ya Company (Dansk 
Maskinfabrik og Skibsbyggeri) will be increased by 
300,000 kroner.—The Burmeister Faget mg and En- 
gineering Company is at present very busy; a large 
order has now been finally secured from the Russian 
company, and great activity prevails both in the ship- 
yard and in the engindpring departments, which are bg 
materially extended and where a number of large 
entirely up-to-date machine tools have been installed. 
Electric motors have been adopted on a large scale, 
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THE CRYSTALLINE STRUCTURE 
OF METALS.* 


By J. A. Ewine, F.R.S., Professor of Mechanism and 
Applied Mechanics in the University of Cambridge, 
and W. Rosena#altn, 1851 Exhibition Research Scholar, 
Melbourne University. 


In a previous communication, read to the Society on 
March 16, a preliminary account was given of some of the 
results the authors had arrived at in studying metals by 


the microscopic methods initiated by Sorby, and pursued | gr: 


by Andrews, Arnold, Behrens, Charpy, Osmond, Roberts- 
Austen, Stead, and others. ‘The present paper deals with 
a development and extension of the same work. It 
relates chiefly, though not exclusively, to the effects 
of strain, and the relation of plasticity to crystalline 
structure. 

It is well known that the etching of a polished surface 
of metal reveals, in general, a structure consisting of 
irregularly shaped grains, with clearly marked boundaries. 
Each grain is a crystal, the aie of which has been 
arrested by its meeting with neighbouring grains. This 
view, as Mr. Stead has pointed out, is strongly supported 
by the appearance of the etched surface under oblique 
illumination, when the several grains are seen to reflect 
light in a way which is consistent only with the idea that 
on each there is a multitude of facets with a definite 
orientation, constant over any one grain, but different 
from grain to grain, The formation of such a structure 
is well exhibited, on a relatively enormous scale, on the 
inner surface of a cake of solidifying bismuth, from which 
the still molten metal has been poured away. Another 
striking example of this structure is seen in steel con- 
taining about | per cent. of silicon. The fractured ingot 
of this material exhibits large crystals, and by deeply 
etching a polished surface Mr. Stead has obtained a beau- 
tiful development of the regularly oriented elements of 
which the crystalline grains are built up} on a scale so 
large as to require but Fittle magnification. 

he authors have obtained much evidence that this 
structure is typical of metals generally. Probably under 
no condition does any metal cease to be crystalline. 

The crystalline character of wrought-iron bars or plates 
is seen when the polished surface is etched, not merely 
by the general appearance of the grains under oblique 
light, but by the development of geometrical pits on the 
surface. These pits have a definite orientation over each 
grain, and the orientation changes from one grain to 
another. Usually in the purest commercial iron their 
outline is that of plane sections of a cube, but occasionally 
they are apparently plane sections of an octahedron. In 
some instances isolated and comparatively large pits only 
are seen ; in others nearly the whole surface of a grain, 
when viewed under a magnification of 1000 or 2000 diam- 
eters, is found to be covered with small as well as large 
pits, geometrically similar and similarly oriented. Photo- 
graphs of these are given in the paper. 

For the purpose of producing smooth surfaces in the 
more fusible metals, without polishing, the metal was 
poured in a molten state on a shone of smooth glass. The 
surface produced in this way shows well the boundaries 
between the grains, and in some cases it also exhibits the 
crystalline character of the grains in a remarkable way 
by means of geometrical pits, which are apparently 
formed on the surface in consequence of the presence of 
small bubbles of air, or, more probably, of gas given out 
from the metal itself during solidification. Gotnien 
shows these particularly well, and they are to be observed 
also in tin and zinc. These air-pits are seen, under 
1000 diameters, to be negative crystals, similar and simi- 
larly oriented on each grain, me 4 in cadmium, to have 
outlines which suggest that they are sections of hexagonal 
prisms. Their characteristics are exhibited in photo- 
graphs, which also show how the boundaries between the 
grains are emphasised by the collection there of air or of 
gas C= off by the metal during solidification. The 
true roomy by merely the trace of a surface on a plane, 
but it may broadened out in this way into a wide 
shallow channel. 

The effects of strain have been examined in many 
metals, using surfaces prepared either by polishing or by 
casting against a smooth plate. When any metal is 
strained beyond its elastic limit in any way, the surface 
of each crystalline grain becomes marked by one or more 
systems of lines running in a generally straight and 

raliel fashion over it. The direction of the parallel 
ines changes from grain to grain. Thus these lines serve 
to mark out one grain from another in a metal which, 
although polished before straining, has not been etched 
to develop the boundaries. As straining proceeds, the 
lines become more and more numerous and emphatic, 
and two, three, or four a appear on each grain. 

The nature of these lines has been described in the 
authors’ paper of March 16. They are slips along cleav- 
age or gliding planes in th» crystals, The effect of each 
slip is to develop a step on the polished face. The short 
inclined surface forming this step looks black under 
vertical illumination, but shines out brightly when 
oblique light of a suitable incidence is used. These slip- 
bands, as they were named in the previous paper, are 
thus seen as narrow dark or bright bands, accordingly to 
the nature of the lighting. 

The authors have developed slip-bands in iron, copper, 
gold, silver, platinum, lead, tin, bismuth, cadmium, 
aluminium, nickel, as well as steel, brass, gun-metal, and 
various other alloys. So far as the observations go, they 
occur in all metals, 

The slip-bands are in themselves an evidence of crystal- 


a of Bakerian Lecture read before the Royal 
ety. 
+ See ENGINEERING, vol. Ixvii., pages 191, 226, and 263. 








line structure, and, further, they show how such a struc- 
ture is consistent with plasticity, and how it persists after 
plastic strain has occurred. ‘I'he ‘‘ flow” or non-elastic 
strain of a metal occurs through numerous finite slips 
taking place on the cleavage or gliding surfaces in each of 
the fe bron grains of which the metal is an aggregate. 
The elementary pieces which slip on one another retain 
their primitive crystalline character. 

Further, if the movement of the pieces with respect to 
each other in any one grain is a movement of translation 
only, their orientation should remain uniform in each 
ain. 

That this is actually the case is demonstrated by ex- 
amining specimens of metal which had been violently 
deformed without any subsequent annealing or heating. 
In metal that has been solid or hammered in the cold 
state, or deformed by tension, or compression, or strain 
of any kind, however severely, the grains are still seen 
where a surface is polished and etched. Their form is 
much changed by the strain which the piece has under- 
gone. But the fact that they have retained their crystal- 
line structure is demonstrated when, after polishing, the 
piece is subjected to a slight additional strain of any kind, 
for the effect of this additional strain is to develop slips 
of the same general character as before. Further evi- 
dence to the same effect is given by the fact that etching 
the polished surface of a very severely strained piece 
develops geometrical pits, which are similar and similarly 
oriented over the face of each grain, notwithstanding the 
reat distortion which the grain has suffered as a whole. 
be effects of oblique lighting in metal which is polished 
and etched after severe straining are referred to as illus- 
trating the same point. The persistence of crystalline 
structure is demonstrated by micro-photographs of the 
section of a bar of Swedish iron which had n rolled 
cold from a diameter of ? in. to a diameter of 4 in. with- 
out subsequent heating. The outline of the grains is 
much distorted, but the orientation of the crystalline 
elements remains constant within each individual grain. 

The slips in metals which exhibit a cubical crystalline 
structure on etching are in some instances parallel to the 
faces of the cubes, and are very frequently inclined to the 
faces, apparently along the octahedral planes. Stepped 
lines are frequently seen, and also lines which appear 
curved, probably in consequence of numerous steps which 
are unresolved even under the highest powers. In ex- 
ceedingly plastic metals such as lead, copper, and gold, 
the lines are particularly straight. A piece of lead cast 
against glass to produce a smooth surface gives, when 
slightly strained, a splendid display of slip-bands, and 
the boundaries of the grains are sharply defined by the 
meeting of the lines on one grain with those on its neigh- 
bours. Another way to get a clear lead surface for the 
purpose of showing slip-bands is to press a freshly cut 
piece of the metal with considerable force against a 
smooth object. Photographs of slip-bands in iron, gold, 
silver, lead, copper, and other metals are given in the 
paper. 

When a metal is fractured, the grains do not as a rule 
part company at their boundaries, but split along cleavage 
surfaces. It is to this that the crystalline appearance, 
obvious in many fractures, is due. 

In several metals the authors find that ‘‘ twinning” 
takes place in the crystalline structure as an effect of 
strain. Samples of copper, which in the original cast 
state gave no evidence of the existence of twin crystals, 
were hammered or otherwise wrought, and were then 
found to be full of twins. The twinning produced in this 
way survived after the wrought copper had been raised 
to a red heat and allowed to cool. Similar results were 
obtained in gold and in silver; the metal in the cast state 
did not show twins, but they were found after the metal 
had been wrought and subsequently softened by anneal- 
ing. An example of twinning was observed in nickel 
after the application of a somewhat severe strain. Twins 
were readily developed in cadmium by strain, apparently 
as a result of the slight strain which was applied for the 
purpose of developing slip-bands. They were also found 
in lead, zinc, and tin, either as a primitive feature in the 
crystallisation, or oye memy by straining. The twinning 
frequently takes the form of a large number of parallel 
bends within a single grain, and a twin band due to strain 
in one grain is sometimes associated with a twin band in 
neighbouring grains, the bands being continuous except 
for a change in orientation in passing from grain to 
grain. 

Photographs of twin bands in copper, gold, lead, and 
other metals are given, showing the twin bands as re- 
vealed by a cross-hatching of parallel slip lines, the sets 
of lines being parallel to one another in alternate bands 
of the twin. The twinning under strain which we have 
observed in various metals is similar to that which is 
known to occur in calcite. It may be regarded as a result 
of slip accompanied by a definite and constant amount of 
rotation on the part of the molecules. 

From this point of view there are two modes in which 
nape ve yielding occurs in a crystalline ag; te. One is 

simple slips, where the movements of the crystalline 
ements are purely translatory, and their orientation is 
consequently preserved unchanged. The other is b 
twinning, where rotation occurs through an angle whic 
is the same for each molecule in the twinned group. 
Both modes are often found not only in a single specimen 
of metal, but in the same crystalline grain. 

At the suggestion of Messrs. Heycock and Neville, the 
authors’ examination of the effects of strain has been ex- 
tended to certain eutectic alloys. The structure of such 
alloys has already been described by Osmond, with whose 
observations these are in agreement. The alloy generally 
exhibits rather large grains, the structure of which is very 
different from that of pure metals, for it consists of an 
intimate intermixture of two constituents, one of which 
appears as separate or dendritic crystals on a field formed 





of the other constituent. The two are seen forming an 
exceedingly minute and complex structure within each 
of the large grains of which the alloy is madeup. Strain- 
ing has the effect of making this intimate structure more 
apparent, by causing slips which set up differences of 
level between pieces of one and the other constituent, 

A study of the micro-structure of alloys suggests a 
possible explanation of the peculiarities they present in 
regard to variation of electrical conductivity with tem. 
perature. The two constituents may behave individually 
as pure metals in this respect, but if their coefficients of 
expansion are different, the clcseness of the jcints be- 
tween them will depend on the temperature. Thus if the 
more expansible metal exists as plates, or separate pieces 
of any form within the other, the effect of heating will be 
to make the joints between the two conduct more readily 
with the result of reducing the increase of resistance to 
which heating would otherwise give rise, and in extreme 
cases with the effect even of producing a negative tem- 
perature coefficient. The high resistance of alloys gene- 
rally may be ascribed to the large number of joints 
acro:s Which the current has to pass. 

In casting metals against glass and other smooth bodies 
for the purpose of getting a surface fit for microscopical 
examination, a surface is occasionally prcduced which 
not only shows the true boundaries between the crystal. 
line grains, but also additional markings which simulate 
boundaries in a very curious manner. These pseudo- 
boundaries are often polygonal in form, like the real 
boundaries, and have an intimate geometrical association 
with them. Under low powers they are in some instances 
difficult to distinguish from true boundaries; but the 
distinction is apparent under high powers, and it becomes 
obvious as soon as 8 geo are developed by the strain- 
ing of the metal. The pseudo-boundaries are found to 
consist in small variations of level in the surface of the 
grains in which they occur. Their form suggests that 
they are projections upon the surface of real edges below. 
They occur very conspicuously in cadmium, especially 
when it is cast on a cold surface, and less conspicuously 
in zinc. Itis probable that in the strain set up by un- 
pe cooling after the metal has solidified, the lower 
edges of the crystalline grains project a sort of image of 
themselves on the surface by slips, or possibly by narrow 
bands of twinning. The effect resembles that of a 
Japanese ‘‘ magic” mirror, in which slight inequalities of 
the surface, corresponding to a pattern behind, cause 
light reflected from the mirror to produce an image in 
which a ghost of the pattern may be traced. 

The authors regard their experiments as establishing 
the conclusion briefly stated in their previous paper, to 
the effect that the wenger | of metals is due to the 
sliding over one another of the crystalline elements com- 
posing each grain, without change in their orientation 
within each grain, except in so far as such change may 
occur through twinning. 








Our Locomotive Exports.—The value of the loco- 
motives exported from the United Kingdom in Sept- 
ember was 125,225/., as compared with 124,230/. in Sept- 
ember, 1898, and 54,9827. in September, 1897. British 
India figured in these totals for 66,337/., 40,699/., and 
10,3927. respectively. The aggregate value of the loco- 
motives exported to September 30 this year was 
1,038,217/., as compared with 939,085/. in the correspond- 
ing period of 1898, and 855,9607. in the corresponding 
period of 1897. British India figured in these totals for 
521,843/., 254,5707., and 199,927/. respectively ; South 
America for 145,185/., 119, 429/., and 109,509/. respectively ; 
and Australasia for 64,083/., 193,178/., and 150,904/. re- 
spectively. The exports have been helped up during the 
last two years by the at strike in the engineering 
trade, which crippled British mechanical industry in 
1897, and which involved subsequent efforts to make up 
for lost time. 


Our Ratts ABRoap.—The exports of rails from the 
United Kingdom in September were 47,077 tons, as com- 
pared with 34,471 tons in September, 1898, and 36,214 
tons in September, 1897. The Indian demand showed 
some falling off, but last month’s exports were considerably 
helped up by a shipment of 12,555 tons te Canada, the cor- 
responding exports in the same direction in September, 
1898, having been only 440 tons. On the other hand, the 
exports to China in September declined to 196 tons, as 
compared with 11,292 tons and 6670 tons in the correspond- 
ing months of 1898 and 1897. The aggregate exports of 
rails from the United Kingdom in the first nine months 
of this year were 937 tons, as com with 390,890 
tons in the corresponding period of 1898, and 441,496 tons in 
the corresponding period of 1897. In these totals the ex- 
ports to British a. figured for 119,248 tons, 160,988 
tons, and 216,921 tons respectively. It will be seen that 
the falling off in the Indian demand at once accounts 
for the decline in this year’s exports. The shipment to 
Sweden and Norway increased to September 30 to 71, 
tons, as compared with 41,746 tons and 22,098 tons re- 
spectively ; to Australesia to 39,883 tons, as compa 
with 19,738 tons and 57,601. tons respectively ; and 6 
Canada to 25,637 tons, as com with 766 tons an 
9174 tons respectively. On the other hand, the exports 
declined in the first nine —_— + = = eed 
Denmark, Spain, t, Mexico, Brazil, the 
aT pj Briel Routh Africa. China took 15,298 
tons of British rails to September 30, as compared — 
15,141 tons in the corresponding period of 1898, * 
15,004 tons in the corresponding period of 1897,, The 
value of the steel rails exported to Septem ( 
was 1,708,911/., as compared with 1,780,352/. in the cor- 
responding period of 1898, and 2,017,698/. in the corre 
sponding period of 1897. Prices have accordingly im- 
proved this year, 
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SIMILAR STRUCTURES AND MACHINES. 

Comparisons of Similar Structures and Machines.* 

By Professor ARCHIBALD Barr, D.Sc, (Member). 

In 1875 the late Professor James Thomson read a paper 
before this Institution on ‘‘ Comparisons of Similar 
Structures as to Elasticity, Strength, and Stability.”+ 
My object in the present communication is to direct the 
attention of members anew to the very important and far- 
reaching principles brought forward in that paper, to offer 
some forther illustrations of those principles, and to apply 
a similar mode of reasoning to questions involving kinetic 
as well as static actions. — v 

The principles upon which we may arrive at an estimate 
of the relative suitability of large and small structures of 
similar design, as regards the various conditions upon 
which their safety or —— depend, are of t 
practicalimportance. This willbe manifest on considera- 
tion of the methods by which the ry pee must pr 
in designing works for which he is to be responsible. 

It is easy enough, in mars | cases, to deduce from more 
or less fundamental prineiples, a set of formulas which 
will enable the draughtsman to calculate out dimensions 
for the members of a structure or of a machine, and the 
less the draughtsman knows of sound engineering science, 
the more wil he be disposed to place a blind confidence 
in the results arrived at. Before one can deduce such 
formulas, however, it is necessary to state the problems 
in mathematical form, and this involves the making of a 
number of assumptions, which, at the best, can be only 
approximately justified, and in many cases the assump- 
tions made are very far from expressing the conditions of 
actual practice. 

The physicist or the chemist may state a problem for 
himself and eliminate in great measure, possibly entirely, 
all extraneous and disturbing elements, and so arrive at 
very definite and trustworthy results from the data with 
which he sets out. The chemical investigator has to do, 
for the most part, with the reactions of practically pure 
elements and definite compounds, under conditions that 
he is free to prescribe for himself ; and the physicist, in 
the majority of cases, deals in his mathematical investi- 
gations with more or less hypothetical forms of matter, 
and with definitely specified forces—as, for example, 
when he deduces results regarding the stresses in a pe - 
fectly elastic solid, or the motion of a body guided fric- 
tionlessly in a path of given form under definitely pre- 
scribed conditions. Butit is otherwise with the engineer. 
He has to deal with substances, the properties of which 
it is not in his tes to arbitrarily prescribe ; he cannot 
eliminate, and he must not neglect, the influence of im- 

urities and defects in order to make the facts fit with 

is hypotheses ; nor has he completely under his control 
the forces which his work is to withstand. He must use 
such materials as are available on the commercial scale 
with all their complex and undefinable qualities and 
defects, and he must allow his structure or machine, when 
completed, to be subjected to such forces as may chance 
to come upon it under conditions that can never be fully 
prescribed or predicted. ; 

The questions that arise in engineering practice are 
therefore of an altogether different order of complexity 
from those that the mathematician would choose in 
setting himself a problem forsolution. It is not too much 
tosay that there never was and never will be a mathe- 
matician or engineer who could, by any process of calcu- 
lation from first principles, arrive at the minimum dimen- 
sions that would suffice for a single bolt or rivet in a 
locomotive or in a ship, even if he had a perfect know- 
edge of all the physical properties of the material of 
which the bolt or rivet is to made. Indeed, to such 
problems no definite solutions are possible, inasmuch as 
there is no assignable limit to the magnitude of the forces 
that may come to act upon the structure or machine at 
some time or other in the course of its service. It is for 
such reasons that a so-called ‘‘ factor of safety” of 5 or 6 
or more must be introduced when using formulas of the 
kind above referred to. In most cases such factors express, 
not the a of strength in the work, but the 
unjustifiable character of the assumptions and the in- 
ere f of the data upon which the formulas are 
founded. Indeed, an engineer who would deliberately 
make a structure five or six times as strong as it need be, 
would be guilty of culpable extravagance. 

But it is seldom that the engineer is called up to make 
a design that is conspicuously novel in regard to the 
elements of which it is composed—or at least it is not 
often that he is bold — to adopt conspicuously novel 
elements, even in cases where such might advantageously 
be introduced, were a complete knowledge of all the 
conditions available. Almost all progress in engineering 
design consists, and must consist, in a gradual advance- 
ment from familiar and well-tested practice. Variation 
and the survival of the fittest are almost as important 
factors in the evolution of works of human art, as in the 
development of forms in animate Nature—though the 
variations may, in the former case, be deliberately 
planned. When railway carriages were first required, the 
demand was met, naturally enough, by a slight modifica- 
tion of the stage coach, and even yet in some of the 
features of modern cars there are traces of the parentage 
from which they sprang. So also when mechanical 
hammers were first brought into use, they were as nearly 
a8 possible the familiar sledge hammer worked by mecha- 
nical contrivances designed toimitate the human actions 
to be replaced. 

The best that the most highly-trained engineer can do 
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in many, if not most cases—as regards the general 
features of a design, and still more in the proportioning 
of parts—is to draw upon his own experience or that of 
others, and to take some guidance from dynamical prin- 
ciples in modifying familiar forms to suit more or less 
novel conditions or requirements. 2 

It is obvious, then, that one of the commonest (and it 
should be one of the simplest) steps that an engineer is 
called upon to take, is one in regard to the dimensions of 
a structure or machine, with little or no important change 
in the general character or functions of the parts. Few 
bridge-builders take such departures from recognised 
designs as are represented by the Britannia Bridge or the 
Forth Bridge, and even such designs embody the results 
of a vast accumulation of previous experience in regard 
to the behaviour of materials under conditions of engi- 
neering practice, and in the due proportioning of struc- 
tural elements—experience that could not be semen by 
any mathematical deductions from first principles. But 
every bridge designer is called upon to modify his pre- 
vious practice, in regard to dimensions at least. Simi- 
larly, every engine-builder is called upon to design engines 
of different powers. A marine engineer who has gained 
the bulk of his experience in the construction of engines 
for large war vessels or merchant ships, may 
upon to scheme out a set forasmall destroyer. In all 
such cases, while the results of past experience—either 
one’s own or some other’s—must be appealed to, the 
familiar and successful practice must be modified accord- 
ing to true principles, in order to be safely applied to the 
new conditions, 

No apology, therefore, need be offered for discussing 
here the bearings of the magnitudes of similar structures 
or machines upon their suitability for the purposes they 
are designed to serve. Indeed, the subject may be con- 
sidered a specially appropriate one to bring before the 
members of this Institution, inasmuch as the principles 
to be enunciated and illustrated have applications in all 
branches of engineering and shipbuilding practice. 

propose, then, to discuss the bearing of the magni- 
tudes of structures and machines upon their detailed 
design, or, on the other hand, the suitability of the same 
design to be carried out on different scales. In respect 
to structures,* we ehall have to consider how a change in 
dimensions of the structure in regard to its main features 
should affect the design in respect to details ; and in the 
case of machines, we shall have to consider not only that 
question, but also the relation between the maximum 
speeds at which similar machines may be safely run. We 
may then deduce, from the-results arrived at, some con- 
clusions regarding the relations between the weights and 
age of engines and other machines of similar design, 

ut of different magnitudes. 

By ‘‘similar structures ” we mean structures not only 
alike in all their proportions (that is, constructed from 
one drawing, with only the scale altered), but formed, at 
corresponding of the same kind and quality of 
material. It should be observed at the outset that such 
perfect similarity as we assume is hardly attainable in 
— Most materials with which the engineer has to 

o have physical constitutions of a coarseness quite com- 
parable with the dimensions of the pieces which form the 
elements of structures and machines. Large and small 

ieces of such materials are, therefore, not strictly—and 
In some cases not even approximately—similar in quali- 
ties. Thus, while a beam of oak 12 in. square by 10 ft. 
long may be very approximately similar to a beam 2 ft. 
square by 20 ft. long, it will be obvious that a piece j, in. 
square by 1 in. long will be essentially dissimilar in struc- 
ture to either, inasmuch as the fibres and ducts of the 
timber will, in the small piece, have relatively great 
dimensions. So, again, the fibrous structure of wrought 
iron (or the ——— structure of cast iron or of — 
introduces a dissimilarity in the constitution of large an 
small pieces produced in a similar manner, or cut from 
the same block. If, on the other hand, we attempt to 
get ina rod of wrought iron 3 in. in diameter, a fineness 
of fibre that would make it similar in physical constitution 
to an ordinary bar 1 in. in diameter, we know that in the 
process of preparation the tensile strength of the material 
will be much increased, though the chemical composi- 
tion may remain practically unaltered. Strict identity in 
quality is thus hardly attainable in such materials on a 
large and on a small seale. And again, the character of 
workmanship attainable in structures is largely depen- 
dent upon the dimensions of the parts. 
We must, however, for our present purpose, neglect 
such differences, and assume that we can have two simple 
or complex structures strictly alike in all respects except 
in dimensions. 
Comparative Strength of Similar Structures. — Two 
similar portions of matter are said to be alike severely 
stressed when they are subjected, at all corresponding 
parts, to stresses of the same kind and of the same in- 
tensity per square inch over corresponding surfaces or in- 
terfaces.t 

In the paper already referred to, Professor Thomson 
enunciated and proved a theorem which we may state 
thus: Two similar portions of matter will be alike 
severely st across all corresponding interfaces, when 
the forces to which they are subjected from without are 
applied corresponding areas, and are of like intensities 





***The works of human art to which the science of 
applied mechanics relates are divided into two 
according as the parts of which they consist are intended 
to rest or to move relatively to each other. In the former 
case they are called structures; in the latter machines,” 
—Rankine’s “ Applied Mechanics.” 

+ The work “‘ interface,” introduced into the lan of 
mechanics by Professor Thomson, is sufficiently self-ex- 
planatory, and its use avoide such a manifest abuse of lan- 


and directions at corresponding places, Fig. 1. Thus 
if we take a large and a small globe of the same kind of 
material, each having drawn upon its surface a map of the 
world, and apply over the areas representing Great Britain 
similarly disposed pressures of 100 1b. per square inch, 
and balance these by forces distributed over the areas re- 
presenting Australia and similarly disposed in the two 
cases, then the materials of which the globes are made 
will be alike severely stressed at all corresponding parts; 
that isto say, for example, the push stresses across the 
equatorial sections will be similarly distributed, and will 
have the same intensity at corresponding places. This 
consideration leads to a statement of what we may call 
the principle of similar structures in respect to strength : 
Similar strvctures are alike suitable to bear loads similarly 
a re and of the same intensity at corresponding 
places. 

_ Thus we see that, neglecting all other causes of stress- 
ing, similar pipes are suitable to bear the same internal 
water or steam pressure. If, for example, one pipe be 
double the diameter of another, it must also have double 
the thickness of metal in order that it may be alike suit- 
able to bear the same internal pressure. If a cast iron 
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ipe 12in. in diameter and 1in. thick is suitable to 
r a water pressure of 400 lb. per square inch, one 10 ft. 
in diameter and 10 in. thick, and one 1 in. in diameter 
and ,4 in. thick, will be alike suitable to bear the same 
internal pressure if of the same erage of cast iron. 
Again, two similar boilers, one double the dimensions of 
the other in every detail, are alike suitable to bear a given 
steam pressure. Similar masts carrying similar sails and 
rigging, arealike suitable to bear the same wind pressure. 
Similar floors, whatever their absolute dimensions (as- 
suming them to be weightless), are alike suitable to bear 
the same load per square foot ; they are, for example alike 
suitable to bear a crowd covering the whole surface. 
Two similar foot-bridges, however complex in — 
are alike suitable to bear the weight of a crowd and to 
bear a given wind pressure, and this applies equally to 
the flooring, joisting, girders, piers, and foundations. 
Note carefully that here we are only considering the 
stresses due to the weight of the crowd and to the pres- 
sure of the wind. We shall see later on, how the weights 
of the structures themselves affect the question. Similar 
roof frames are alike euitable to carry coverings of the 
same kind and the same thickness, the same depth of 
snow, and the same wind pressure—not similar thick- 
nesses of covering and similar depths of snow. Similar 
cylinders with similar pistons, piston-rods, &c., are alike 
suitable to bear a given steam pressure, 

Inasmuch as the areas of similar figures are as the 
— of their linear dimensions, we cee that pressures 
of the same intensity over corresponding areas produce 
total loads proportional to the squares of the linear dimen- 
sions. We may, therefore, state the principle above enun- 
ciated in another form: Similar structures are alike suit- 
able to bear total loads proportional to the squares of their 
linear dimensions, applied in similar directions at corre- 
sponding P > 

Thus, if we double the height, double the diameter, 
and double the thickness of a column, it will beable to 
bear four times the former load. Similar shafts (such as 
those represented in Fig. 2) are alike suitable to bear, at 
similar places (say the ends of the similar cranks) loads 
proportional to the squares of the linear dimensions ; and, 
since the arms are as the linear dimensions, it follows 
that similar shafts are alike suitable to torques 
having magnitudes — to the cubes of their ‘ 
linear dimensions. To take a more complex example: 
Sup we construct two exactly similar jib cranes, one 
double the size of the other in every detail, then, if the 
smaller is, in every detail, suitably designed to work 
under a load of 20 tons, the larger one will be suitable, in 
every detail—size of chain, jib, pins, teeth, and arms of 
wheels, diameters of shafts, &c.—to bear an 80 tons load, 
so far as the stresses due to statical loading are concerned. 

Mc yemnape = of Structwres.—Two portions of matter 
which are similar in form and in substance when un- 
stressed, will, when alike severely stressed, suffer similar 
deformations (or strains). Bee Rees 
Two structures or pieces, originally similar in form, 


classes, | will, therefore, be strained to similar forms when sub- 


jected to loads of the same intensity at correspondin 
places ; or to total loads oo to the squares o 
their linear dimensions. angular strains will then be 


the same in the two cases, and all linear strains (exten- 
sions, deflections, &c.) will have magnitudes proporti 

to the linear dimensions. 

Applying this principle to the case above considered, 








builders of Scotland, vol. xix., Session 1875-6, page 59. 





guage as is involved in the expression ‘‘ internal surface.” 





Fig. 2, we see that similar shafts carrying at similar 
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arms loads proportional to the squares of their diameters 
will be twisted through the same angle. But the lengths 
of the shafts are as the linear dimensions. Hence the 
angle of twist per unit length is smaller in the larger 
shaft in the ratio of the linear dimensions. But the 
torques are as the cubes of the linear dimensions. To 
twist the two shafts through the same angles per unit of 
length—through the same angle on the same length—will 
require torques proportional to the fourth powers of the 
linear dimensions. We see, therefore, that while the 
strengths of similar shafts (expressed in the maximum 
torques they can safely bear) are as the cubes of the dia- 
meters, the stiffnesses (expressed as the torques that will 
produce the same total twist on a given length) are as the 
fourth powers of the diameters. 

We may apply the same principle to the important 
question of standard tests for structural materials: Test- 
sa having similar forms will give similar results if of 

ike material. 

Thus, if a specimen of steel 1 in. in diameter and 10 in. 
long, shows a test strength of 25 tons per square inch of 
original section, and an elongation of 30 per cent., a speci- 
men 3 in. in diameter and 5 in. long (if of like material) 





would give the same results if similarly tested. But a 
specimen 4 in. in diameter and 10 in. long will not do so. 

his last specimen is not similar to the others. In speci- 
mens of ductile material, the local extension, which takes 
place after the maximum load is ed, is proportionate 
to the transverse dimensions, whereas the general ex- 
tension which the a suffers before the maxi- 
mum load is reached, is proportional to the length 
of the specimen. In Fig. 3 a specimen of wrought 
iron or of mild steel is shown at different stages of a 
tensile test. The specimen before the load is applied is 
represented by A. The first effect of the tension is to pro- 
duce general extension over the whole length of the piece. 
This holds good until the maximum load is reached, when 
the specimen has such a form as that indicated in dia- 
gram B. The specimen will still be approximately 
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parallel, each inch of its length having suffered the same 
extension, and consequently th> same reduction in dia- 
meter, ee so far as the heads give lateral support, and 
s0 prevent the reduction in diameter veggie freely 
in their vicinity as in the central portion. e percent: 
of general extension is therefore very approximately the 
same whatever the length of the specimen. Ultimately, 
however, the —- gins to contract locally, and at 
the instant of fracture it has such a form as that shown 
in diagram C. It will be readily understood that the 
form of the constriction will be practically the same 
whatever be the length of the specimen as indicated by dia- 
grams C and D, and therefore the local extension accom- 
ying this reduction in the region of the fracture will 
} wa upon the diameter and not on the length; that is, 
it will be the same in amount for all specimens ofa certain 
diameter whatever be their lengths. The local extension 
will therefore be a large percentage of the original length 
in the case of specimens which are short in oo, rtion to 
their diameters, and a small percentage of the length in 
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the case of specimens that are long in proportion to 
their diameters. The total extension, when fracture 
takes place, is therefore a larger percentage in the 
case of short stout specimens than in the case of 
long-shaped ones of the same quality of material. But 
the forms assumed by similar specimens are the same 
whatever the magnitudes, if the quality of material is 
the same, and therefore such specimens will give the same 
——_ elongation. The length of a test _—, 
should, therefore, bear a constant ratio to the diameter 
(or breadth and thickness) if comparable results are to be 
obtained. Engineers usually specify that the steel to be 
used for a particular work must give a percentage elonga- 
tion of, say, ‘28 per cent. on a length of 10 in.” That is 
not a specification of a particular quality of material. If 
the steelmaker chooses to take a specimen of large enough 
transverse dimensions, he will get 28 per cent. extension 
from very inferior steel. The proportions of the specimen, 
not the length, should be specified. No doubt it is more 
convenient—and cheaper—to prepare plate specimens all 
of one length, irrespective of their thicknesses, since a 
number of specimens of different thicknesses can then be 
machined together, and the testing machine can be used 
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for one specimen after another without altering the dis- 
tance between the clip-boxes; but engineers should 
understand that they are leaving the steelmaker a very 
great latitude as regards the quality of material he sup- 
plies, when ve specify the tests in the usual way. 
is to be hoped that engineers in this country will come to 
agree upon standard proportions for test specimens. In 
America, sometimes at least, specifications now give the 
proportions, as for example, when the extension is speci- 
fied for a specimen ‘“‘ ten diameters in length.” 

Another important case is that of bending tests of 
thick and thin plate and bar specimens. This case was 
refe to in Professor Thomson’s paper. We see at 
once, from the general principle, that thick and thin 
specimens will be alike severely stressed when bent to 
curves bent to radii proportional to their thicknesses. It 
would seem to be by no means generally understood 
that a thick plate will be just as capable of enduring a 
a doubling over, cold, as a thin plate of the same quality 
of material—if the doubling be performed in a similar 


manner. 
(To be continued.) 








Rouune Stock in Iraty.—The Mediterranean and 
South Italian Railway Companies are about to expend 
1,720,0002. in the construction of 111 locomotives, 451 
passenger carriages, 56 vans, and 3050 goods trucks. 





Hampurc’s SHIPPING AND CoMMERCE.—According to 
ponent ——— ~ loaded vessels arrived at 

amburg during , with an aggregate tonnage of 
6,777,367 registered tons, ane Le vessels a ballast = 
an aggregate tonnage o , registered tons. e 
sailings amounted to 12,532 vessels, of an ate 
tonnage of 7,393,333 registered tons, 9397 of which 
were loaded (5,037,354 tons), and 3135 in _ ballast 
(2,355,979 wr Of the oversea vessels 8207 were 
steamers, and of the departed vessels 8222. Of the arrived 
vessels 4533 (686,960 tons) were from Germany, 6381 
(3,621,836 tons) from other Europesn countries , and 1609 
vessels (3,045,322 tons) from countries outside Europe. 
Of the departed vessels 3274 loaded and 911 ballasted 
vessels went to German ports, 4909 loaded vessels and 2095 
ballasted vessels went to other European ports, and 1214 
loaded and 129 ballasted vessels to ports outside Europe. 
There were in regular trade with Hamburg 81 steamer 
lines (34 German) on European ports, and 31 steamer 
lines (27 German) on ports outside Europe. In the 


former 427 steamers were engaged, making a total of 
5462 trips, and in the latter 368 steamers. The te 
weight of the seawards imports to Hamburg during 1898 
of articles of consumption amounted to 3,050, tons 


with an te value of 730,100,000 marks; of build- 
ing material and fuel the figures were tively 
2,320,996 tons and 39,500,000 marks ; the figures for other 


raw materials and half-finished articles were 3,309,833} d 


tons and 1,046,400,000 marks; for ee a 35,784 








tons and 67,100,000 marks; and for art industrial 
objects 177,766 tons and 131,600,000 marks. 


LAUNCHES AND TRIAL TRIPS. 


Tue s.s. Glenroy, built by Messrs. William Gray and 
Co., Limited, to the order of Messrs. Livingston, Connor, 
and Co., of West Hartlepool, had her trial trip on the 
3rd inst. She is of the following dimensions, viz.: Length 
over all, 329 ft.; breadth, 46 ft.; and depth, 23 ft. 6 in.; 
and of 4650 tons deadweight capacity on a light draught. 
ine Fg Ye engines, having cylinders 23 in,, 364 in , 
and 62 in. in diameter, with a piston stroke of 39 in., and 
two large steel boilers working at a pressure of 160 Ib. 
per square inch. The vessel carried a full cargo of coals, 
and averaged a speed of 10} knots. 


The Oboro, one of six torpedo-boat destroyers ordered 
by the Japanese Government from Messrs. Yarrow and 
., Limited, was launched on the 5th inst. She 
has a length of 220 ft. by 20 ft. 6 in. beam, and was 
a with steam up, having all her machinery on 








The 31-knot destroyer Oboro was launched, with steam 
up, on Thursday, the 5th inst., from the yard of Messrs. 
Yarrow and Co., Limited, in the presence of Admiral 
Matsunaga and a ws, ad staff of Japanese officials. This 
is the fifth destroyer built for the Japanese Admiralty by 
Messrs. Yarrow and Co., the four previous ones having 
pores their trials with the following results, the trials 

ing of three hours’ duration, carrying 35 tons: Ikad- 
suchi, speed 31.32 knots ; Inadsuma, speed 31.037 knots ; 
Akebona, speed 31.08 knots; Sazanami, speed 31.38 
knots. 

Messrs. David and William Henderson and (Co., 
Partick, launched on the 5th inst., a steel screw steamer, 
built for the China Mutual Steam Navigation Company, 
Limited, London. The dimensions of the vessel are 
465 ft. by 53 ft. by 34 ft. with a gross tonnage of about 
6500 tons. The vessel has a large carrying capacity and 
has been specially designed to suit the extensive Eastern 
trade of the owners, and will have a Board of Trade 
passenger certificate. The engines, which are of the 
triple-expansion type, have been constructed by the 
builders and have three cylinders, 284 in., 47 in., and 
78 in. in diameter by 60 in. stroke, with two double- 
ended boilers with Howden’s forced draught, built for a 
sag pressure of 180 lb. The vessel was named 

yson. 


On Saturday afternoon (October 7) the s.s. Darleydale, 
a fine oy steel screw steamer built by Messrs. William 
Gray and Co., Limited, for the Dale Steamship Com- 
pany, Limited (Messrs. Lucas and Co., of Bristol, 
managers), had her maiden voyage to the Tyne, where 
she takes in her first cargo. She has been built to Lloyd’s 
highest class, and is of the following dimensions: Length 
over all, 336 ft. ; breadth, 48 ft. 6 in. ; and depth, 24 ft. 





t| Triple-expansion en; ines of the Central Marine Engine 


Works usual type, having cylinders 24 in., 31 in., and 
64 in. in diameter, with a piston stroke of 42 in., and 
large steel boilers working at a pressure of 160 od ed 
square inch have been supplied. The vessel averaged a 
speed of 11 knots. 


On Saturday, the 7th inst., Messrs. Sir Raylton Dixon 
and Co, launched from their Cleveland Dockyards, 
Middlesbrough, a cargo steamer named the Islanda built 
to the order of the British India Steam Navigation Com- 
pany, of London, for their Eastern trade. Her prin- 
cipal dimensions are: Length, 426 ft, 6 in. by 50 ft. 8} in. 
beam by 32 ft., and she ay PF oy carrying ed 
of about 8000 tons on a — draught of water. Triple- 
expansion engines will be fitted by Messrs. T. Richardson 
and Sons, Limited, Hartlepool, having cylinders 264 in., 
42 in., and 664 in. in ra wan | 51 in. stroke, sup lied 
with steam by large single-ended boilers working at 1 Ib. 
pressure, fitted with Howden’s system of fo’ draught. 








TE Socrety or Encrngers : Erratum.—By a printer’s 
error, the name of the author of the pone on_‘‘ Photo- 
graphic Surveying,” noticed on page 435 of our last issue, 
was incorrectly given. It should have been Mr. J. 
Bridges Lee, M.A. 





Tue Execrric Licnt at Grimspy.—The ceremony of 
laying the foundation stone of — electricity 
works at Grimsby was performed on Friday by Alderman 
Dobson. The estimated cost of the undertaking is 43,5007. 
The site for the station consists of a portion of land be- 
longing to the council to the east of <n ee adjoin- 
ing the old cemetery. The buildings will have a frontage 
on a proposed new road at right angles from Doughty- 
road of about 112 ft., and will extend about the same dis- 
tance back. They will be connected with the Great 
Northern Railway LY a siding for a supply of coal to the 
engines. The plant is constructed to require 750 horse- 
power, but engines and boilers are being provided for 
double that power. The scheme includes the lighting of 
some of the principal thoroughfares—Cleethorpes-road, 


Victoria-street, “4 sieienseen, und —. 
treet—with electricity by arc and pro 
tone made not only 4 the streets scheduled, but also for 


require the light. 


other streets likely in the future to 
'y of power for 


Provision has also been made for the supp ( 
electric trams. The erection of the buildings, which will 
cost about 11,000/., has been entrusted to Messrs. Danks 
and Co., of Oldbury, and the contract for the — 
08, engine-room t has been let to Messrs. 
moe sel Platt, of Manchester. Professor A. B. W. 
Kennedy, electrical engineer, of London, is the profes- 





sional adviser of the Town Council. 














Oct. 13, 1899. ] 


ENGINEERING. 


477 





‘‘ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprtep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 
he number of views given in the Specification Drawings is stated 
= A Gans at aadaek ae an 

not illustrated. 

Where inventions are communicated from abroad, the Names, éc., 

of the Communicators are given in italics. 

Copi ; ions may be obtained at the Patent O, Sale 
Buildings, Chancery-lane, W.C., at 


Farry me 

atent has beon 8 * 

Any person may at any time 
the advertisement of the 


ry 
give notice at the Patent O, 
Patent on any of the grow 


ELECTRICAL .APPARATUS. 


22,071, J. A. Fleming, London. Safety Device for 
Electric Cables. [3 Figs.) October 20, 1898.—This inven- 
tion relates to electric cables such as are used to transmit or 
which may be subjected to the action « f powerful electric currents, 
and has for object to provide an arrangement which may be con- 
nected with the same for the purpose of discharging any current 
of great potential such as might be produced therein by disrup- 
tive discharge, ‘“‘surge,” or otherwise. The apparatus com- 
prises a number of fuse wires, which may be contained in tubes 
packed with chalk, lime, magnesia, or steatite, and these fuses 
are arranged vertically round a cylinder or radially in a frame. 
One end of each fuse wire is in metallic connection with a metal 
or carbon knob, ball or spark point arranged in close contiguity 
to oneor more corresponding knobs, balls, or spark points which 
are in metallle connection with one another and with one metallic 
conductor of the cable to be protected. The other end of the fuse 
wire is in connection with a metal rod, lever, or trigger-piece, 
which latter is upheld or pulled by a metallic spring 80 as to 
strain the fuse wire. A metal radial arm pivoted in the centre is 
capable of moving round like the hand of a clock and normally 
rests against one of the trigger pieces, and a strong spiral spring 


nce of & com; 
of opposition to the 


a: 
a 
mentioned in the Act. vote 
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causes it to press against the same. The centre of the arm is in 
connection with the other metallic member of the cable to be pro- 
tected or with earth. If asudden rise of electric pressure takes 
place in the cable it will cause an electric spark to jump across 
the spark gap between the balls, whereas the normal working 
pressure would not do so. This spark breaks down the air gap 
and relieves the extra electric pressure harmlessly, thus prevent- 
ing it from damaging the cable insulation. The spark, however, 
causes the ordinary or normal pressure to send a current follow- 
ing along the same path, and this melts the fuse wire and so 
breaks the circuit. The corresponding trigger-piece being re- 
leased by the breaking of the fuse wire, it isdrawn up or down by 
its spiral spring so that the radial arm is liberated and permitted 
to fly round and make contact with the next trigger-piece and so 
again provide a metallic path broken oats iy a short spark gap 
between two balls, offering a relief path between the two con- 
ductors of the cable or between one conductor and the earth. 
When in turn this second fuse is melted by a discharge the 
radial arm advances again one more step and completes a third 
path, and soon. Oontributory devices are provided. (Accepted 


September 13, 1899.) 
Cc. Steiner, Berlin Germany. Trolle; 
“ or trolleys, such us 


24,487, 
[2 Figs.] November 19, 1898.—Collectors 
commonly employed on overhead conductors for electric railways, 
sometimes spring off the conductor wire at junctions, curves, 
and the like, and it is often difficult to again place the roller _ 
the wire. This invention relates to a device intended to obviate 
this defect, and by means of which the roller is prevented from 





‘ 


' 
26.487, 


Springing off the wire at curves or points. A bowed portion or 
loop is bent in one ee with the arm, and carries a roller 
capable of lateral displacement. The part which forms the axis 
of the roller is curved to the radius of the circle described by the 
sce -_ — the a. me be ety ay ag upon the 

ne, ereby any springing off the wire the roller is 
obviated. (Accepted September 13, 1899.) . 


14,338. H. A, Earle, Manchester 
Coils. (2 Figs.) July 11, 1599.—This inv: 
a dynamo and other electromagnets, and is especially applicable 

Prec windings for compound-wound dynamos. In large ma- 
e ro that have series-wound magnets there is sometimes diffi- 
culty in getting the end of the layer of the winding nearest the 
waguet to the outside of the coil. In order to avoid this difficulty 

- winding is formed as illustrated in the drawings, which show 
i y one convolution of each winding. a is part of the one wind- 
rsa which there may be any oumber of convolutions having at 
; eir side the convolutions of the other winding b. The innermost 

— of both windings are connec by a connecting piece c 
at right angles, this piece being of such length as to make the 


. Electromagne' 
ention relates to coils 


the coil or drawn into the machine. 
having the usual tools and a 
ordinary wire nails the 


plo 

t pot in place of the same two pairs of combined straighten’ 
indenting tools are used 
steel discs or rol 
their peri 
horizont 

positively driven or rotated by g 
shaft of the machine, for instance, 
ra 
discs or rollers are provided with projecting flanges which serve 
as guides for the wire as it is drawn from 
the machine. 
pheries of the discs or rollers ite surface is indented, the pitch of 
the indentations co: 


plane of the convolutions @ so that the outer ends d and ¢ of both 














windings present themselves at the outside. In the drawing the 
winding is shown as being of ribbon the turns of which are insu- 
Fig./. Pig.2. 
Lia j 
d i 6 it) 
“5306) e 








lated from one another. When wire is employed, the planes of the 
windings are separated in the same way, the length of the sepa- 
— piece c being — to the diameter of the wire. (Ac- 
cept 1899.) 


September 13, 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


22,450. A. E. Creese, London. Explosion Engines. 
(2 Figs.) October 25, 1898 —This invention relates to improve- 
ments in ignition for explosion engines of the kind wherein 
light oils and spirits are employed. According to the invention, 
a platinum spiral is arranged in the combustion chamber of the 
engine, and adapted to be maintained at the requisite tempera- 
ture by the successive explosions which take place, the first few 
explosions beirg effected by exterior means—such, for example, 
as an electric battery, an ignition tube, or by heating the engine 
cylinder. In the drawing A is the engine cylinder and @ the 
platinum spiral, fitted at its two ends to pins of comparatively 
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infusible material, such as nickel, which are from the head of 
a metal rod extending through a sleeve or bush of porcelain or 
the like ; this insulating sleeve is held in a metal cylinder screwed 
into an internally screw-threaded hole in the cylinder cover. 
The rod extends right through the cylinder, and the [agar 
portion is formed with a screw-thread for receiving nuts holding 
the parts together, and serving as a terminal screw for the attach- 
ment of a wire forming of an electric circuit, current from 
which serves to heat gs spiral initially. The other 
terminal is formed by the g (a8 part of the cylinder A), which 
extends from the inner end of the metal cylinder to within a 
short distance of the head. (Accepted Septem 


13, 1899.) 
GUNS AND EXPLOSIVES. 


22,535. Armstrong, Whitworth, and Co., Limited, 
Sir A. Noble and G. 8 Elswick, Newcastle-on- 
e. Time Fuses. (3 Figs.) October 26, 1898 —This in- 
vention has for object to providea readier and more certain means 
of revolving the graduated ring of a time fuse so that it may be 
adjusted to the division required. To obtain this result the stem 
of the body is grooved so as to form a pinion and on the — a 
wheel is arranged so that it will gear into the teeth of the pinion 


Fig.2. 


Fig.3. 








( 


and also into internal teeth cut inthe dome. The result of this is 
that to rotate the composition ring it is necessary to rotate the 
dome, which, owing a the differential gear above described, gives 


more erand grea! in setting, and it is also possible 
to tighten the nut toa r extent, thereby avoiding the neces- 
sity for slackening.and the same. The usual h n 


with one having a milled edge, and the 


nut screw cap is 
fo) grip to the hand when setting. (Ac- 


dome is also milled to 
cepted September 13, 1: 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


22,399. E. M. Mitton, Birminghom. Nailmaking 
Machines. [4 Figs.) October 25, 1898.—This invention has for 
object the ion of a machine for the rapid and econo- 
mical production of indented nails, and comprises the arrange- 
ment and combination with an ordinary wire nail machine of 
means for the indentation of the wire as it is fed forward from 
In lication to a machine 
liances for the production of 
raightening rollers usually em- 
end of the machine are dispensed with 

ing and 


consisting preferably of 
we erga on ie Gana 
or rollers is 
vertically, and both pairs are 
earing operated from the main 
means of a side rod and 
and vertically disposed 


ed at the front or f 


> tools 
lers having tooth-like 
eries. One pair of the 

and the other 


b 
tchet connection. The horisontally 
the coil or drum into 


As the wire passes between the tooth-like peri- 


th 


e tooth-like 





Hane in which the convolutions 6 are wound at the side of the 


projections of the rollers. 


the machine where it iscut up and formed into nails in the usua 
manner. By forming the tooth-like projections around a portion 





only of the peripheries of the discs or rollers, the wire can be so 
indented that a vg of each nail shall be left plain. (Accepted 
September 13, 1899.) 


22,400, R. 


Ww: 
oi saree ee Motherwell, Lanark, and 
[8 Figs. 


Reading, Berks. Belt ving 
Gear. October 25, 1898.—This invention relates 
to frictional dri gear of the class referred to in Speci- 
fication of Patent 20,256, 1895, and has for object to provide 
that undue strain on the driving belt is avoided when the 
machine is suddenly put in motion through the driving gear. 
The main or driving shaft is fitted with fast and loose belt 
pulleys, and on it is ag a radial a:m or arms or a disc wherein 

fisted a block (or blocks) of wood held in guides but free 
to slide radially. Two or more blocks are 7 used, and 
their outer ends bear on the inner periphery of a ‘ed. disc 
or belt pulley, which is loose upon the shaft and from which the 











(22,400.) 


driven shaft is rotated, or the said disc or pulley may be keyed on 
the driven shaft when in line with the driving shaft, in which 
case the pulley acts as a friction coupling. In operation the 
main driving belt runs normally on the loose pulley, and when 
it is shifted to the fast pulley the disc or arm ne. Se 
sliding friction blocks is rotated, whereupon the friction blocks 
are by es action forced outwards into frictional engage- 
ment with the inner periphery of the flanged disc or belt pulley, 
which transmits the motion to the driven shaft. The friction 
blocks may be of such weight, or may be loaded so that any de- 
sired extent of slip may take place before - take a firm grip 
of the Locin omy of the diec or pulley, and in manner slipp’ 
and straining of the belt on the fast pulley is avoided. (A 


September 13, 1899.) 
A. Burridg 
liance, (7 Figs.) pet 30, em. 


2105. J. Adams and G. 
Be an appliance for use in soldering, and consists 
in the combination of an ordinary blow-lamp, burning benzoline 
vapour (sometimes led a burning-off torch) and a fae oe | 
iron having the usual copper bit or block ; the iron being fi 

to the blow-lamp on the nozzle or at the termination of the 
burner tube from which the flame issues, in such manner as to 
cause the blow-lamp flame to heat the r bit or block. Asan 
illustration of one method of carrying this invention into effect, a 
“Sievert” blow- P is taken, and to the nozzle or end of the 
burner tube is rigid) Ny but detachably connected a r bit or 
lump to constitute the soldering iron, which can be played upon 











by the flame of the lamp when burning, the bit in one form 
having attached to it an inner tube which fits socketwise over the 
nozzle end of the burner tube. This tube has within it a 

sleeve, which is split or divided, and which is adapted to expand 
and open and close like two jaws so as to fit tightly over the nozzle of 
the burner tubes of the blow-lamp and fois herd same and also the 
inner bore of the first-named sleeve; the ering iron part os 
bodily upon the burner tube by being forced thereon, after 

it is subsequently held in that position by screw pins or | 
equivalent taking through ears or lugs upon the soldering-iron 
part and the burner tube of the blow-lamp, th 


jus od Soptomte Lf 





ng with the pitch of 


e indented wire then passes into 
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Plasoment und allowing Getechabllity. (Aseipt 
1899. 
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MINING, METALLURGY, AND METAL 
WORKING. 


17,704. J. Stephens, Muncie, Ind., U.S.A. Manu- 
facture of Sheet Iron. August 17, 1898.—This invention 
has for object the provision of a method for quickly making 
planished sheet iron. After the bars from which the sheet is 
produced have been broken down and rolled to the desired lengths, 
the process of finishing according to this invention commences. 
It consists in rolling the sheets in packs of from two to six 
or more sheets without the use of the coatings ordinarily em- 
ployed in other processes—such as charcoal, coal-dust, —-_ 
oil, or greasy or fatty resinous matter. When the pack is brought 
from the furnace, it is given two or more passes through the 
rolls, but not enough to cause any sticking or embedding of one 
plate into the other and consequent breaking up and destruc- 
tion of the oxide film. The plates are then separated or changed 
by placing them so that other and different surfaces are placed 
together. The pack is then replaced in the heating furnace and 
heated toa low temperature (a dark cherry red) and is then 
brought out, given one pass through therolls and the plates again 
changed and given one or more es, as may be ne: y, to pro- 
duce sheets of the desired length. By this process of rolling, it is 
stated that sheets are produced which are uniform in colour, and 
that the original oxide is preserved, the sheets being clean and free 
from foreign substances. After the sheets have been rolled in 
the manner above described, they are sheared or cut to the 
desired sizes, annealed and cold-rolled in the usual manner, and 
are then ready for the second stage of the process during which 
they are plunged in vats filled with a solution, composed of 
verdigris and paraffin wax in proportions varying — to 

te) 


siderably larger than the diameter of the opening in the dia- 
phragm. A fork or casing fixed to the stiffening ring serves to 
impart motion to the diaphragm, and also as a guard to limit 
the motion of the ball valve. It is connected with the pump 
handle or lever by means of a link passing through the delive 

chamber. The inlet of the pump body is provided with a chec 

valve, and the outlet communicates with a delivery pipe. If the 
water is to be lifted above the pump body a check valve is pro- 





(194m) 





the condition of the iror, coming from the p aling 
and cold- rolling; the proportions being about 150 lb. of 
paraffin wax to } oz. to 1 oz. of verdigris. The finish desired in 
sheet iron is of a smooth and uniform sombre colour, and to 
produce this finish and colour is the object of the dipping, 
plunging, or immersing of the sheets in the vat above mention 
and in the one to be described. When the iron comes from the 
mill, it isin colour a light grey or lead colour, this colour being 
produced only in the rolling process above described. To change 
this colour and to give the iron the finish and colour desired, 
it is first subjected to the bath above described for the space of 
from 1 to 5 minutes, then taken out, placed in a rack or crate, 
ex to the air, and allowed to remain until the combined 
action of the air and the chemical solution results in the change 
of colour desired. When the sheets thus placed in the racks or 
crates have been Gorenghly dried, they are placed ina secondary 
vat and submerged in the same manner in a solution of indigo 
and paraffin wax in proportions varying according to the colour 
produced in the first vat, the proportions being about 300 Ib. of 

raffin wax to 2 oz. of indigo. If the colour produced by the 

rst submersion is not low enough or dark enough, the propor- 
tion of indigo in the solution in the second vat must be increased. 
The iron is allowed to remain in the last-mentioned from 1 to 5 
minutes. After the sheet has remained in the solution the re- 
quired time it is pushed forward by means of a hook or similar 
tooi inthe hands of the workman and the forward end of the 
sheet strikes the inclined guides leading to a small set of 
rollers of a length ery ey with the width of the sheets, 
which are placed just within the forward end of the vat, the point 
of contact or meeting point of rolls being just above the level 
of the solution in the vat. (Accepted September 6, 1899.) 


20,361. R. Shepherd and R. G. Shomns, Sobanmee- 
bourg, South ca. Guide-Blocks of Stamps. 
{2 Figs.) September 26, 1898.—This invention has reference to 
the guide-blocks of stamp mills employed for the reduction of 
ores, Hitherto these guide-blocks have been usually constructed 
of wood and in halves, each half being formed with a number 
of semicircular grooves or recesses a to the number 
of stamps, so that when bolted together they form holes or pas- 
sages through the block through which the stamp stems work. 
This invention is designed to obviate the disadvantages ex- 
perienced with this and other forms of guide-blocks so as to 
effect a reduction in the friction created between the surfaces 
in contact due in a large measure to the canting or tilting of 
the stamp stem in the block as the stamp is being raised by the 
cam, and to reduce the wear and tear of the several parts, and 
also to effect a saving in the power required to drive the stamps. 
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That portion of the guide-block through which the stamp stems 
work is formed with grooves or races on the inside in which a 
number of balls are inserted in such manner as to project into 
the passages or openings in the block to bear against the stem 
and traverse the races as the stem works up and down therein. 
The guide-block is provided with bushes for each stamp stem. 
These bushes are constructed in four parts or sections, bei! 
formed with lugs or projections through which they may be bolted 
or otherwise firmly secured together. Each of the four sections of 
the bush is formed with a vertical groove or race opening into 
the interior. In this race the balls are placed so as to project 
somewhat into the interior of the bush or beyond the inner sur- 
face thereof, being held in position ‘herein by means of a sepa- 
rate grooved piece fitted to each seciion of the bush from the 
outside. The races may be of spiral formation to co with 
the rotary movement imparted to the stamp stem by the cam. 
(Accepted September 18, 1899.) 


PUMPS. 
14,899. R.Rasch, Ruhrort,Germany. Diaphragm 
s. (2 Figs.) July 19, 1899.—This invention relates to 


that ciass of pumps in which a flexible dia; m or membrane 
is used instead of a po for setting the liquid in motion, and 
has for object to combine simplicity of construction with economy 
of motive power and suitability for lifting muddy or thick liquids. 
The diaph: has in the centre an opening armed or stiffened 
by means of a ring and provided with a valve ——— a ball 
valve) to close the said opening au ly during the 
up motion of the diaph , and to open during the down motion 
of the same. The material of which the flexible membrane con- 


sists is utilised as a valve seat to form a watertight joint, for 
which purpose the internal diameter of the stiffening ring is con- 


vided also in the delivery pipe, as shown in Fig. 2, and the con- 

ting-rod 8 8s through a oe ent In — cases co 

ump may have two diaphragms pla a short distance apa 

aa Saanenbed with coat other by a tube, each of the two dia- 
phragms, or only the upper one, being provided with a valve. In 
the suction pump represented by Fig. 1 the pump body is open 
at the top, and the ejection of water through the opening is pre- 
vented by a plate mounted on the link or connecting-rod. lac. 
cepted September 13, 1899.) 


RAILWAYS AND TRAMWAYS5. 


16,109. C. B. =. London. Holding Down and 
Raising Carriage Windows. [2 Figs.) July 23, 1898.— 
By this invention for raising carriage windows and the like a 
counterweight is employed which can slide up and down on two 
vertical steel rods contained within the central portion of the 
lower part of the door, the rods through the weight and are 
fixed at the top on the middle rail of the door and at the bottom 
on the bottom rail. The holes in the counterweight through 
which the rods pass may be lined with gun-metal tubing. Onthe 
centre of the middle rail is a pulley placed centrally between the 
upper ends of the rods, and immediately over the counterweight, 
and over this pulley passes a broad leather strap, one end of 
which is fastened to the counterweight and the other end to the 
centre of the bottom rail of the window sash. In the centre of 
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the upper part of the inner panel of the door an opening may be 
Seemed tonne which a portion of the band can be seen and the 
said band may be made to have upon it a series of advertisements 
which as the window is raised or lowered can in turn be seen 
through this opening. The window can be drawn down by hand, 
and to hold it down when lowered, a horizontal rod or spindle is 
provided immediately below the centre rail of the door and ex- 
tending from one side to the other. Short arms project from the 
rod and incline downward, their ends being (by means of a spring 
acting on the spindle) made to bear against the inner face of the 
sides of the window frame to keep the window from being raised 
but yet to allow it to be drawn down freely. A lever handle is 
made to extend from the spindle by pressing against. which the 
short arms at the ends of the spindle are moved away from the 
window sash, which is then drawn upwards by the action of the 
counterweight. (Accepted September 13, 1899.) 

18,167. E. L. Powell, Harrogate, Yorks. Railway 
8 1 Wire Expansion Compensation.—The object of 
this invention is to prevent undue straining of the wire or chain 

rating a signal, and yet to allow of the signal lever being 
ways moved through the complete stroke. The chain is not 
attached to the lever, but when the signal is raised it is discon- 
nected from it, and is kept stretched by a weight at its end, so 
that it can expand and contract freely, and yet is always under 
tension. When it is desired to lower the signal, the chain is 
taken hold of by the lever, but in place of this any yg attach- 
ment being, as heretofore, a rigid one, according this inven 
tion it is made in such manner that it can yield under any 
undue strain, so that the lever can always be moved without 
damage through its complete stroke, even although the signal 
has been fully lowered before it reaches the end of its course. 
For this purpose the chain is carried round a stationary ey, 
and then round two pulleys on a rocking frame. . One of these 
pulleys is loose on the of a brake to which it is con- 
nected by a pawl and ratchet, so that it can revolve indepen- 
dently of the drum in one direction, but in the other the two 
move together. One end of the brake strap is fixed to a radial 


on the rocking frame, the brake strap being normally loose. In 
lowering the signal the first part of the movement of the lever 
turne the radial arm, he age the brake strap, and turn 
brake and chain wheels. The radial arm then comes against a 
stop, and further movement of the signal lever rocks the frame 
the chain pulley being prevented from turning by the brake strap 


Fig.2. 
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this movement draws in chain from the signal, and s0 lowers it. 
When, however, the signal is fully lowered, and no more chain 
can be drawn in, the brake drum, and with it the chain pulley, 
can turn against the resistance of the brake strap, so that the 
stroke of the signal lever can be completed without unduly strain- 
ing the chain. (Accepted September 13, 1899.) 
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22,730. G. J. Churchward, New Swindon, Wilts. 
Piston Valves. [4 Figs.] October 29, 1898.—This invention 
relates to the piston valves used for the distribution of steam in 
steam engines, and consists in the method of keeping such valves 
steam tight in their working cylinders or casings. Solid packing 
rings are used of comparatively soft metal, the desired extension 
of which (to compensate for wear) is carried out by the said 
rings being pressed against the inclined or coned surfaces of the 
recess in the body of the piston by co (in some instances 
assisted by steam) so as to automatically take up the wear. By 
this method of packing the necessity for using bridges or bars 
across the ports or openings in the cylinder or casing, is dis- 


(22730) 





pensed with, and a larger passage for the steam is obtained 
with the same diameter of piston valve than would be possible 
where split or jointed packing rings are used. One construction 
of piston valve according to this invention has two solid king 
rings each made with one side coned, and the opposite side 
straight, so that when in position the straight sides of the rings 
are opposite each other, the bevelled or coned edges abutting 
against similar bevelled or coned edges on the sides of the 
grooves or recesses formed in the piston head. In the straight 
sides of the rings are a number of recesses in which are arranged 
spiral springs to force the comparatively soft metal of which 
the rings are formed endwise on to the bevel or cone of the 
— head, the ring being thereby expanded so as to compensate 
‘or wear. Contributing devices and modifications are described. 
(Accepted September 13, 1899.) 


MISCELLANEOUS. 


. Rogerstone, M and J. 

e, Newport, Mon. Mortar Mills. {2 Fige.| No- 
vember 1, 1898.—This invention relates to improvements in grind- 
ing or crushing mills of the kind commonly called mortar mills, 
and has for object to reduce friction on the working rollers and to 
effect a more uniform or of the material under 
operation. The mills of this type ord ly consist of a circular 
pan on the flat bottom of which a pair of heavy loose cylindrical 
rollers carried on the ends of a horizontal axis crossing the pan 
as a diameter are capable of rotating, the rollers revolving in 
the pan and the pan rotating, the axis of the rollers being station- 








ary. On the working of the mill there is a large amount of fric- 
tion in consequence of the cylindrical surfaces of the rollers 
travelling at a uniform velocity and working upon the bottom of 
the pan, every part of which is rotating at a different speed. In 
a crushing or grinding mill, according to this invention, the two 
crushing or grinding roliers and the part of the bottom of the pan 
on which they roll, are made conical, the conical of the 
rollers bearing on the conical surface of the bottom of the pan. 
The inclination of the several cones is such that if lines on their 


conical sides be produced their apices meet at a point in the ver- 
cecepted Doptember 18, 1899.) 


tical axisofth pan. (4 
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arm connected by levers or otherwise to the signal lever, whilst 





the other end is fixed to a weighted lever which normally rests 
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AMERICAN COMPETITION.—No. V.* 
By Joun THomson, Engineer, New York. 

‘* America-Britannia ; one root, two branches; one 
language, two flags.” 

Wuy American industries are able to compete 
successfully with those of Great Britain can be 
assertively answered in a paragraph: It is because 
of better organisation ; more complete adaptability 
of system ; greater incentive ; a higher, or broader, 
development of engineering as a profession ; ready 
flexibility to meet new conditions, and because 
low-priced craftsmen in Great Britain may, and do, 
more quickly become high-priced master workmen, 
or foremen, or superintendents and proprietors, 
when transferred to America. But assertions are 
not reasons. It is the examination of those causes 
which, in the opinion of the writer, permit this 
condition to exist, which must constitute an answer 
to the query propounded. 

First, let it be said that the writer is a Scotch- 
man by parentage and birth, and he is proud of it ; 
he is also an American citizen, and he is almost 
equally proud of that. Therefore will he on the 
one hand earnestly endeavour to follow the Car- 
lylean admonition, ‘‘Strive to keep a free open 
sense, cleared from the mists of prejudice ;” and, 
on the other hand; will he abjure vain boastings. 

Low-priced labour is not necessarily, nor is it, as 
arule, the least expensive. The lower the price 
paid for a defined term of service, the less is the 
incentive to produce greater results within that 
term. This is inborn; it is human nature; the 
principle is correct ; it will outlive trades unions 
and harsh masters. The more effective the ma- 
chine, or process, or plant, the better should be 
the man who responsibly controls or operates it ; 
and the greater should be his recompense. And 
the corollary to this is: The better the man, the 
more accurate and the keener his intelligence, the 
better will be the thing which he will fashion 
every time. 

British, Swedish, German, French, and Swiss 
mechanics, that is to say, skilled hand workers, dex- 
terous through long, careful apprenticed training in 
the use of hand, and of machine, tools, have been 
largely the foundation and the mainstay of the 
success of American manufacturers. To a con- 
siderable extent they occupy that position to day. 
You teach the kindergarten principles ; we com- 
plete, or develop, that training and quite properly 
derive the benefit. Do you begrudge such a result 
when derived from such a cause ? 

Environment, in its broadest aspect, should be 
given, it is believed, the first place among the 
reasons for American constructive success. It is 
quite possible that an engraver or a watchmaker 
could ply his handicraft in the depths of a coalpit 
lighted by a tallow dip; but it is beyond dispute 
that the quantity of his work, and the degree of its 
excellence, would be much greater were the opera- 
tions performed at the surface in the full volume 
and steadiness of the north light. Would auld 
Scotia have had that proud distinction ‘‘ never 
conquered” had the national tipple been less in- 
spiring than wsqueba? Think of fording Highland 
burns, or trudging miles in moorland mists, on a 
diet of dough and beer ! These simple illustrations 
must suffice as well for the intellectual and the moral, 
as for the physical. 

Closely allied to this phase of the matter is free- 
dom of exercise of ambition upon the part of the 
operator, and measurably proportionate pay for 
the results obtained. This covers the great prin- 
ciple of incentive, and applies both to the operator 
and to the proprietor. Americans can in no wise 
claim to have reached an ideal position in this 
respect ; but it is maintained that this principle 
has been carried further in America, and has pro- 
duced better effects, than the system in vogue in 
Great Britain and elsewhere ; the consequence of 
which is to produce an average result equal to that 
of the least efficient member. 

The position, as a manufacturing nation, of 
Great Britain is that derived from dear-bought 
and long-time developed experience. May it not 
be accepted as an axiom that that which is obtained 
slowly and by arduous effort will be the longer 
cherished and retained ? Experience is the most 
valuable asset of civilisation. It is also, too fre- 
quently, the greatest bar to progress. Pig-headed- 
ness, obtuseness, and stupidity, are often excused 
on the plea of “experience.” It is mainly from 
ee 
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too firmly anchored opinions which have sprung 
‘*that conservatism which fights all innovations, 
simply because they contravene present ideas and 
practices, and against which advancement must 
ever contend.” On the other hand, the relatively 
high place occupied by the United States, in all 
except the heaviest classes of machinery, forgings, 
&c., has resulted, to a considerable degree, from 
successful experimentation ; the consequence being 
a greater and better output in less time, or with 
less labour, than is possible by old methods. It 
is confidently asserted, as a fact of common know- 
ledge, that the necessity, or the desire, or the 
spirit, which conceived the vision of an improve- 
ment in process or method, and then 
carries it through to a successful practical demon- 
stration, is the most likely to be eager and ready 
to improve upon the improvement if the oppor- 
tunity is presented. ‘‘ Every undertaking, pro- 
perly executed (should) bring about improvements 
in the process of execution.”’ 

There is no doubt that the interchangeable, or, 
more properly, the duplicate system of construc- 
tion of the component parts of machinery and 
structural steel members, has been carried to a 
higher stage of development with us than else- 
where. The contingent advantages arising from 
this development could hardly have been foreseen 
by the early promoters of the system. It un- 
doubtedly has had much to do in generalising the 
practice of paying for construction by the piece, or 
to base the per diem wage upon the number of 
parts or operations produced in a given time with 
given facilities. It is only by the proper carrying 
out of this method that the ability of the operator 
can be ascertained and obtained ; it is only by this 
method, too, that the operator can obtain increased 
wages for the higher cultivation of his skill. More- 
over, it is only by this method that the full capacity 
of the improved machine, or special tools, or fixtures, 
can be derived. Thus, the engineer who designs a 
tool whose output of a certain kind is increased 
over previous practice, is entitled to that increase. 
Again, the operator who by diligence and the 
exercise of his ambition obtains the greater output 
from that tool is entitled to the larger remunera- 
tion. A really successful duplicate system of con- 
struction involves intelligent co-operation. The 
consequence of this co-action with us, and there 
has been much of it, has been a higher average of 
wages to the workman, and a greater, or a better 
(and hence more saleable or more profitable), output 
for the proprietor. This would seem tocome fairly 
close to the ‘‘ business end” of the matter. 

This inquiry can also be well answered from 
another view-point, one which because both com- 
plimentary and truthful, may be the more gracefully 
received. Thecondition indicated has been largely 
— or made possible, from those splendid 

ritish characteristics, tenacity of purpose, persever- 
ance, stubbornness, patience, loyalty, respect for 
usage, and maintained performance of duty accord- 
ing to the conscience or under orders. These attri- 
butes, when applied to new fields of progress, mean 
slowness of change from existing methods ; more or 
less of defiant, crusty opposition to modification ; 
satifaction with that which has been accomplished 
in the past, and stolid confidence, or indifference, as 
to the results of the future. Great may be the 
impetus due to environment ; much greater may be 
the restraint of precedent ! And just how this may 
operate in practical life may best be illustrated by 
the presentation of an imaginary case. Thus, 
assume two engineers, British born and bred, each 
the equal of the other in technical training and 
general commercial ability. Place one in charge of 
an old-established manufacturing plant, venerably 
situated, every machine with a legendary history ; 
the operators, descendants of operators, skilful 
as, and only as, their forebears were skilful. 
On all sides, within as without, the same ado- 
lescent conditions prevail. Why apply a ruth- 
less hand here? Why not maintain ‘‘the even 
tenor of his way?” The time-honoured plant 
will remain and, mayhap, the business may 
continue. Now imagine our other engineer with 
an exactly similar plant and business, but that a'l 
are transposed intact to, say, the heart of our New 
England with its all-peryading atmosphere of energy, 
invention, system, and exactness. How long can 
he there continue commercially? Theoretically, 
not one day ; practically, until his capital is paid 
out. The time-honoured plant would remain, but 
the business must of a certainty vanish or change 
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bued with the spirit of progress (the necessity, here, 
of existence) he casts the archaic tools aside and 
razes to earth the roof and walls, time-honoured 
though they be. Verily, the shadow of antiquit 
will have departed ; but the seed and essence hat 
been retained! And in the goodness of time engi- 
neer number two may, with some justifiable elation, 
supply engineer number one with the results of 
modern enterprise. The lion may slowly raise his 
shaggy head and growl a bit, but, well, ‘‘’tis his 
nature to.” 

The foregoing phantasy may be objected to as 
indicative of irreverence. Undoubtedly that is 
true. But while it has chiefly been employed to 
int the moral of a condition rather than a theory, 
it also leads directly to a well-defined characteristic 
and practice peculiar to American constructors, 
namely, the knowledge of when, and the courage, 
to promptly discard outfits of special tools, even 
when originally very expensive, and yet measur- 
ably efficient in performance, when a still better 
and more productive design is suggested for sub- 
stitution. This is where American civil and 
mechanical engineers have scored their greatest 
successes, the outgrowth, it may be said, of culti- 
vated dissatisfaction with anything susceptible of 
improvement. Such actions frequently involve 
sweeping changes and complete rearrangement of 
machinery and personnel, and an upheaval of this 
kind isthe most severe test of the duplicate system. 
Right here may be quoted some observations 
recently expressed to the writer by one of the most 
expert and successful mechanical engineers and 
superintendents in New England: ‘‘The chief 
trouble with foreign mechanics is that they know 
only one branch of the business, which is due to 
the laws of their trade unions, which in many cases 
prohibit the working or running of more than one 
machine ; hence they learn only one branch of the 
business. This destroys the ambition of the work- 
man, and limits his production and his value. 
This is especially the case with the English trade 
union mechanic. . . . For filers and fitters, or vice 
men only, Germans are the best men for this class 
of work we can get. Their early training at hand- 
work makes them experts in this line. . . . The 
Swiss are fine workmen, and they take advantage 
of machines very readily. ... The Scotch and 
English workmen are also hand-workers, and they 
are our blacksmith or anvil forgers. They are the 
only fine smiths in America to-day ; as this busi- 
ness has no attraction for the native boy, who 
usually prefers to take a clerkship at about one 
half of the remuneration.” 

There is still another feature which, it is believed, 
is peculiarly American in the degree of its develop- 
ment and the extent of its application, that is our 
system of detail-accounting to determine the cost 
of each operation. This, too, may be regarded as 
one of the contingent advantages growing out of 
the duplicate system, as it is quite certain that the 
highest value of that method cannot be obtained 
except as the result of the closest detail-accounting 
of each and every operation. It is chiefly by means 
of this knowledge that future improvements of pro- 
cess, and reductions in cost or increase of product, 
can be intelligently reached and maintained. 

It is believed that our duplicate system and pay- 
ment therefor by the piece, has resulted in the 
development of a more perfect method of inspection 
than that of our national competitors. In fact, 
where there is much subdivision of operations on 
single parts, each operator becomes an inspector 
who, from self-interest, cannot afford to accept im- 
perfect work. Consequently, the assemblage, or 
the inspection, is the more quickly performed, and 
the final, or averaged, results are often greater than 
would be predicted upon the scrutiny of separate 
details ; thus, in fact, producing an extra incre- 
ment, flowing from the necessary co-action of the 
several performers. 

Silk hats and frock coats have had a beneficial 
effect upon American manufacturers. This benefit 
has been derived from the fact that the wearing of 
these symbuls of gentlemen-merchants, during the 
active hours of business, is peculiar to our esteemed 
British contemporaries. Such a uniform is not 
conducive to factory inspection on the part of prin- 
cipals. On the other hand, if discarded, does he not, 
like a Chinaman without his pig-tail, lose caste ? 
Great is the power of (British) usage ! 

Drowsy ale and stinking pipes have been bene- 
ficial to American manufacturers in that one of the 
traditional heritages, a ‘‘ right,” of the British 








* See pages 347, 379, 413, and 445 ante. 





hands. But imagine that, becoming quickly im- 








mechanic, they, to a considerable degree, and as a 
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matter of stubborn course, have maintained and 
monopolised the practice. As to these, even pie, 
ice-water, and cigarettes are to be preferred. Yet 
‘‘ Britons never, never shall be slaves!” 

‘** Working by the clock,” as in your practice, has 
helped the differentiation of results to our favour. 
This, doubtless, brings more recreation, and pos- 
sibly longer life ; but that phase of the subject is 
not to be considered here. Work till you finish ; 
look only at the clock thenafter, say we. 

We, undeniably, are the more prompt in recog- 
nising and adopting improvements. Where you 
oppose and thrust off, we receive and utilise. 

A suggestion, or a request, to modify the con- 
struction of a machine is too often taken by you 
as if implying a defect in the original design or im- 
pugning the ability of the designer. With us the 
common attitude is that the desired modification 
may denote an improvement to be accepted for 
permanent adoption. 

While the foregoing is believed to fairly answer 
the inquiry submitted, does it not at the same time 
denote the route you should traverse if ycu admit 
that improvement in your practice is desirable? If 
this should prove to be the case, then would the 
result be doubly attained ; for ‘‘ with all thy faults 
we love you still.” And with good reason. Have 
we not fresh in memory the ‘‘ Venezuelan incident,” 
when the restraint of simple dignity, the force 
of self-contained character, put sober sense against 
bluster, and showed the folly of it? Then at 
Manila you were as proud of your one-time 
colonists as if they had been your colonists still. 
It was like praise from Sir Hubert himself. It was 
honest. It was admirable. It was appreciated. 
Moreover, now that we, too, have become expan- 
sionists, our hands working with yours for the open 
door (which the foster parents of our protectorate 
for ‘‘infant industries” now find convenient for 
the ejection of their sophistries); may we not 
look forward to a nearby time when each shall 
more heartily co-operate with the other to the 
betterment of the earth? Why? Because such co- 
action would mean peace on earth, or a thrashing 
for the earth ; asthe earth in its discretion may 
elect. 

If the ‘‘ duplicate” system shall ever accomplish 
this then the acme of its usefulness will have been 
reached. 





OUR ANNUAL FIRE LOSS. 

Since the Cripplegate fire the question of fire 
protection is rece.ving considerably more attention 
in engineering circles than was formerly the case, 
and it may hence be of interest to give some parti- 
culars of fires of importance which have occurred in 
Great Britain during the year 1898, of which statis- 
tics and other information are now forthcoming. 

Speaking generally, Great Britain was very 
fortunate during 1898, as far as large fires were 
concerned, though the year, from the insurance 
point of view, was by no means so satisfactory, 
owing to the very large number of moderate-sized 
fires. In fact, the 52 Tariff Insurance Offices of 
the United Kingdom paid out during 1898 no less 
than 11,518,0001. sterling, as compared with 
10,809,0007. for 1897, which was the year of the 
Cripplegate conflagration. The insurance offices 
also do not appear to have made as satisfactory a 
profit in 1898 as in 1897, for whilst the profit in 
1897 actually reached 1,691,000/., the profit in 
1898 has been reduced to 980,000/., showing a clear 
reduction of 693, 0001. 

Of course the 11,000,000/. sterling lost by the 52 
tariff offices concerned was not entirely due to risks 
in Great Britain, but a very considerable proportion 
of this sum had certainly to be paid out to British 
insurers. A system of re-insurance and certain ar- 
rangements with foreign companies leave the pro- 

vortions of home losses, as\compared to foreign 
cane: fairly identical frora year to year, and, con- 
sequently, the various years are comparable. What 
the total fire loss in Great Britain was during the 
past year, it is of course diflicult to say, for we have 
to remember that a good deal of property is insured 
in non-tarriff offices, and that a very considerable 
amount is not insured at all. Whatever the actual 
figures may be, it is only too obvious that the coun- 
try is incurring a dead loss, not in thousands or 
hundreds of thousands, but actually in millions of 
pounds, and that this loss should have very serious 
attention. How often do we hear debated an in- 
crease or decrease in the wealth of a nation, where 
the figures in question may vary by a million or 








two, and yet those who give attention to the econo- 
mics of this country appear to be absolutely blind 
to the fact that the national loss by fire is far more 
than ten millions. 

It is not our purpose to take the annual reports of 
the different cities in turn and to study the increase 
or decrease in the number of fires and their relative 
character, yet we would make an exception and 
would give a passing word to the fire report of the 
County of London, which contains many interesting 
facts. It is true that London has had an increase 
of fires, compared with 1897, but there is nothing 
abnormal in this, and though the total of con- 
flagrations in 1898 exceeds by 570 that of the 
average of the last 10 years, we must consider that 
there has been a very material increase in the 
rateable property of the County of London, and 
that the brigade is also more often called to minor 
fires than was the case a few years ago. The total 
fires in 1898 in the Metropolis attended by the 
Metropolitan Fire Brigade was 3585. The average 
for the last ten years is 3014. 





If we look through the list of fires in the Metro- 
polis with a view of finding something instructive 
the year 1898 does not afford many lessons, and 
unfortunately owing to the absence of any investi- 
gations outside the *‘ City” proper, the information 
as regards the cause is also very limited. In 
fact, of 3585 fires the cause is marked as unknown 
in 1151 cases. How useful it would, for instance 
be to know what the true relations are in the 
number of fires caused by gas and electricity respec- 
tively. The County Council report would appear 
to show that the ratio of fires caused by gas to 
that of fires caused by electricity is 150 to 4. This 
probably means that where electricity has been the 
cause it has frequently been labelled under the 
‘‘unknown ” causes, probably from the ignorance 
of subordinates. If we take any Continental or 
American report we see a very different story. 

Speaking of electricity, it is, however, interesting 
to note that the brigade has been called to three 
fires at electric lighting works, as compared with 
one at gas works. 








If we turn to the London County Council 
Fire Brigade report of 1898 we do not find the 
full particulars of the serious fires which were 
given for some time previously, but we have a 
new column, entitled ‘‘ Noteworthy Fires,” in 
which some details of the fifty larger fires are 
given, and from which it is possible to gauge their 
extent. When we see a burned property described 


three floats, and two hydrants were used in extin- 


character. 


printing office, at a maccaroni manufactory, and 


four floors measuring 180 ft. by 100 ft. 
fortunately not had any serious theatre fire in the 
Metropolis, though some theatre stores were alight, 
comprised in two railway arches. In fact, ex- 
cepting the Tabernacle, no public institution was 





seriously threatened. 








Fic. 1. Fire at SunpERLAND, Joty 18, 1898. 


So much for London, and curious to say, however 
valuable the above information may be, not one of 
the fires during 1898 brought forward any points 
really deserving of thorough technical illustration. 
On the other hand, 1898 saw two very interesting 
provincial fires, the one at Sunderland and the 
other at Glasgow, both of which might be termed 
‘‘ Provincial Cripplegates,” and served in many 





as a warehouse of eight floors, 190 ft. by 70 ft., | > nas 
used asa bonded store, and we see that 28 steamers, | (Figs. 1 and 2), the plan, taken by kind permission 


lastly we have the fire at the Metropolitan Taber- | particulars, 
nacle, where twenty steamers and two hydrants | ment of a large d 


were employed, the block comprising premises of | Havelock House. f 
We have | rapid one, and one of the curious features was 
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'tained such an extent before 


ways as object lessons. As to the Sunderland fire 


from Mr. Charles Goad’s able record, is indeed 


guishing the fire, we get a very fair idea of its | highly instructive, for we see how a blaze starting 
Last year saw several fires where the in one large 
number of steamers required varied from 10 to 20. | of premises which 
There wasa fire at a leather bagmaker’s, another at a alley, but actually jumped across a 50- 
walking-stick manufacturer's, another ata manufac-/a 57-ft. street, resu 
turing chemist’s ; others again at a rag and waste- several buildings, and doing an enormous amount 
paper merchant's, at some electrical engineer's, at a of damage. 


block not only spread to a number 
are only separated by a 15-ft. 
ft. street and 


Iting in the burning out of 


The fire in question, if we turn to Mr. Goad’s 
started at about 10.30 p.m. in the base- 
rapery establishment, known as 

The spread was an exceedingly 


that the fire burnt downwards. The Sunderland 
Fire Brigade could, of course, ow, be — 

roperly equipped to meet a conflagration © 
lial, or rather to cope with a fire which had ob- 
the fire brigade could 
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attend in its full force. Nevertheless, fairly good took place on July 18, 1898; the fire at Glasgow still in its initial stage. In this advanced age can- 


work was done for such a small brigade, and the had already occurred on 
danger of another block of buildings getting alight, | Whilst at Sunderland we fin 


namely, the one at the west, was happily averted by 
the wind suddenly changing. It is very interest- | 
ing to note on the plan, however, that the strong 
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party wall on the south side of the drapery 
store kept the fire from the Queen’s Hotel, and 
also how a stand could be made on the south 
side of the second block, where a large court gave 
certain facilities. But, taking generally such fires 
as this Sunderland conflagration, they are a disgrace 
toa nation at the end of the nineteenth century, and 
it appears ridiculous that a strong force of firemen 
could not be brought on the spot with all the neces- 
Sary appliances, and assisted by a 
supply to meet an outbreak of this kind in its 
initial stages. The view, Fig. 1, shows how 
thorough the destruction was, and also gives the 


curious picture of some of the vertical supports | 


standing in position whilst everything else is de- 
stroyed. 
The Sunderland fire, it will be remembered, 





‘centre of a large provincial city, well 


good water equipped with fire appliances, and probably 








number of so-called insurance ‘‘ risks” being 
only four or five. Here, again, at Glasgow 
we have an instance of a fire jumping a 40-ft. 
street. We see a building absolutely gutted, 
though of fairly modern construction, and 
we see an enormous amount of damage to ad- 
joining property. Further, we find this, to- 
gether with a loss of some 160,000/., in the 


more progressive in this direction of fire 
rotection than many other large towns. 
he moral, however, is not difficult to 
find, for, here again, as at Sunderland, the 


April 25 of that year. not we find something that will give us this early 
the main block held | ‘‘call,” and bring the protective forces into play 
y one owner, we find at Glasgow (see Mr. Goad’s at an earlier stage of the fire than is at present 
plan, Fig. 3) no less than 35 factories in what might generally the case ? 
gs affected by the outbreak, the various automatic contrivances, particularly the 


We instinctively turn to the 





whole| thermostat and automatic fire alarm systems, and 


fault appears to lie in the difficulty of obtaining a| wonder if they could not be applied on a more 
sufficiently early ‘‘call” to enable a large force of | extensive scale to the large warehouse and factory 
firemen to attend on the spot whilst the fire was! blocks, which are so frequently left entirely un- 














482 





ENGINEERING. 


[Ocr. 20, 1899. 











inhabited during the dangerous hours between 
6 p.m. and 6 a.M. 

We understand that a very laudable effort is 
being made in the Cripplegate district to apply 
the ‘‘ Pearson automatic system,” which gives the 
alarm to special stations of the company, which are 
placed opposite the fire-stations, so that any large 
rise of temperature would immediately bring down 
the fire protective forces. What holds good for 
the Cripplegate area, after the terrible lesson of 
1897, should equally hold good for our provincial 
centres, especially for cities like Glasgow, Belfast, 
Manchester, and Liverpool. These provincial 
centres should watch the operations in Cripplegate, 
and see how they can be best applied to their 
special local conditions. 

But to turn to afew technical details of this fire 
we would first point out the effect on the doors 
shown by Figs. 4 and 5. We see the iron sliding 
door which has buckled and let the flames through, 
and we see armoured wood doors, which owing to 
their faulty construction, or rather lack of skill in 
their application, have been broken through in a 
manner which ought not to have occurred if more 
care had been taken in their make and fixing. 

At the moment these armoured doors should be 
of particular interest, as we find so much contro- 
versy on the subject. Not many months ago the Fire 
Offices Committee consented to pass such armoured 
doors, but, to our mind, they omitted to specify all 
those particulars of handling and make on which 
the reliability of such doors so largely depends. 
They have apparently allowed a mere superficial 
copy of the American armoured doors, as approved in 
the cotton mills of the United States, without having 
given sufficient care to questions of detail which are 
all-important in small pieces of construction of this 
kind. Then we have seen the official report of the 
British Fire Prevention Committee on an armoured 
door covered with tinned-steel plates, and we find 
that though this door was constructed absolutely 
in accordance with the new ‘‘ fire offices’” require- 
ments, it showed exactly the same defects as at 
the Glasgow fire, of which we are now presenting 
illustrations. We, of course, are constantly hear- 
ing of armoured doors resisting fire, but the 
moment we look into the matter we sze at once 
that, those that have resisted a severe fire strain 
satisfactorily have had that attention paid them 
which they require ; and, above all, that they have 
not had the strain of being so hung as to open 
inwards, i.c., into the fire, which is a very dif- 
ferent matter to being hung in a large rebate of a 
thick wall and opening away from the fire. This 
question of rebate, by the bye, very materially 
effects the resistance of these doors. 

This question of doors, of which the illustrations 
here presented are interesting examples, is by no 
means thrashed out, and we trust that we shall see 
a good many more experiments on scientific lines 
at the testing station before the relative qualities 
are definitely defined and the final specifications 
decided on. 

It would be, of course, easy to give more 
examples of fires of the last year, to speak more in 
detail of individual conflagrations, and to refer to 
the lessons learnt during 1898, but this is scarcely 
our purpose ; our object is solely to point to the 
great havoc and the enormous annual fire loss and 
to give some striking examples. We think the 
figures. given relating to the insurance loss, the 
figures given relatively to the Metropolitan Fire 
Brigade, and the two instances of large pro- 
vincial fires which we are illustrating, will amply 
suffice to show that there has been no improvement 
in matters during the past year, and that, if any- 
thing, we are greater sufferers than ever, though 
there was no single great catastrophe such as the 
Cripplegate fire of 1897. What more, we would 
add that upon looking at the records already to 
hand relating to the fires of 1899, we are afraid that 
when this year closes and th statistics are made up 
of the particulars gathered from the important 
conflagrations of the present year, the same sad 
story of an increased annual fire loss will have to 
— as we are here giving regarding the year 
1898, 





MASCHINENFABRIK OERLIKON. 

Ir is very difficult to convey in so short a 
notice, as that of our report of the visit of the 
Institution of Electrical Engineers to Switzerland, 
an adequate idea of the importance of works like 
those of Sulzer Brothers, and of Brown, Boveri, 


and Co., already referred to, and of the Oerlikon 
Company and of Escher, Wyss, and Co., which 
we propose to describe in some detail. The Mas- 
chinenfabrik Oerlikon was founded in 1871, for the 
manufacture of iron and wood-working machinery. 
Near the end of that decade the construction of 
porcelain-roll machinery for flour mills was taken 
up asa profitable specialty, and more than 16,000 
sets of mill rolls have been built. The elec- 
trical department, to which the firm owes its 
reputation abroad, was only started fifteen years 
ago. Though it accounts for the great develop- 
ment of the works, the manufacture of tools 
has by no means been given up, and lathes, 
drills, gearings, worms, cranes, porcelain rolls, 
&c., are being turned out in large numbers. 
The iron foundry has been rebuilt, a steel furnace 
is being completed, and the new spacious works, 
consisting of series of shops built in brick and 
iron, with separate glass roofs, together with the 
old stores and buildings, cover eight out of the 
twenty-five acres belonging to the firm, and occupy 
1800 men and a staff of 250. The adjoining Tudor 
battery works are a separate concern, to which 
visitors are not admitted. 

Oerlikon is a suburb of Zurich, and the works 
are situated close to the railway station. An elec- 
tric locomotive provided with a contact standard, 
in lieu of a re i ole, serves as a shunting en- 
gine. There are about 2.5 miles of combined 
normal-gauge and metre-gauge track, and 35 
cranes of different types, up to 30 tons capa- 
city, for moving the loads. The cranes are fitted 
with three triphase motors and short trolley arms 
of lever shape, weighted on the free end. The 
worms for heavy gearing have phosphor-bronze 
tyres shrunk hot on cast iren or steel. The worms, 
pulleys, step cone pulleys, gearwheels, &c., are 
made in the works. The power of the old tool-shops 
is obtained from a 70 horse-power triphase motor 
which drives a continuous shafting, and the power 
is distributed by means of countershafting, belts, 
and other means. Heavy machines have their own 
electric motors. In this department 634 machines 
are at work, there being altogether in the works 
860 lathes, stamping machines, &c. 

The hollow porcelain cylinders for flour mills, 
referred to above, are turned by means of small 
diamonds; the walls of these cylinders have a 
thickness of 1.6 in. The Oerlikon Company also 
makes detonator fuses for projectiles. The large 
iron foundry contains twelve furnaces, twenty 
smiths’ fires, and six steam hammers. There is 
ample space in the foundries and in the electrical 
shops, whilst the fitting and erecting departments 
are in danger of getting crowded. 

That the catalogues of the firm begin with alter- 
nating-current generators and motors is not necess- 
arily a sign of a decided preference for such 
apparatus, since we find the same order observed 
in recent text-books. Nevertheless, the arrange- 
ment has its significance, although the Oerlikon 
Company has fitted out many tram lines with 
continuous-current machinery. Inductor alterna- 
tors still seem to predominate, and for high 
speeds and multipolar machines the absence of any 
conductors carrying current in the revolving 
mechanism certainly offers constructive advantages. 
If high-speed engines become more common in 
Switzerland, and on the Continent in general, the 
inductor will further be developed. For slow- 
speed primary motors, however, the inductor type 
cannot well be kept down to the smaller dimen- 
sions and weights of dynamos with revolving fields. 
At Oerlikon the inductor is used for mono- and 
poly-phase alternators. The spider is generally 
cast iron, the steel ring with the two rows of pole- 
pieces being bolted to the spider. Sometimes the 
whole wheel is cast steel. In large machines the 
spider is double, and the pole-pieces are always 
laminated. The steel ring frame, within which 
the wheel revolves, is lined with laminated iron. 
The armature coils are embedded in two grooves, 
which are almost or entirely covered. The 
magnetising coil is placed between these grooves. 
These machines are kept in stock in sizes up to 
500 horse-power for tensions varying between 1000 
and 7500 volts, and speeds between 1000 and 
200 revolutions. The larger machines of the same 
type are known as the flywheel dynamos. The 
framing of these machines consists of a front and 
a back half, and the shafts are directly coupled 
with the crank or turbine shaft. The 1000 horse- 





power generators of the Lettenwerk, mentioned in 
our issue of September 22, are examples of this type, 





and still larger specimens of 1200 and 1300 horse. 
power could be seenin theshops. There were, how- 
ever, also huge machines of the moving field type, for 
instance, a 1140 horse-power triphase generator 
for currents of 7000 volts and 30 periods at 225 
revolutions, constructed for Falun, in Sweden, 
To promote ventilation, the inner drum space is 
closed by a disc slightly bent inward. 

For ordinary power transmission in factories, 
the Oerlikon Company recommends low - tension 
triphase generators for 200 or 400 volts, either of 
the inductor type, or dynamos with revolving arma- 
tures. The exciter is generally keyed to the shaft 
outside the bearing, or is driven by belting, direct 
from the engine or from the pulley of the generator, 
Sizes up to 350 horse-power for speeds varying be- 
tween 1000 and 200 revolutions are kept in stock. 
The Oerlikon Works themselves use triphase 
motors almost exclusively. These motors start 
under load, and can accommodate themselves to load 
excesses of 20 per cent.; the speed does not vary 
by more than 5 per cent. between idle and full-load 
runs. The motors are constructed for 50 or 40 
periods and 190 or 380 volts. Small motors without 
collector rings are connected directly to the mains 
by means of three-pole switches; their speed 
cannot be regulated. The addition of collector 
rings permits resistances being thrown into the 
armature circuit. But powerful motors, up to 
225 horse-power, are also used without collector 
rings, when the shafting with which they are 
coupled can be actuated by other machinery, so 
that the motors can be brought up to their normal 
speed before being switched in. Asa rule, how- 
ever, large motors are provided with three collector 
rings for starting with the brushes on the rings. 
When the motor has attained its normal speed, 
the coils connected with the collector rings are 
short circuited, and the brushes are at the same 
time lifted off the rings; the motors, therefore, 
run normally without brushes. High-tension 
motors for 1700, 3400, and 5000 volts are built and 
run on the plan just described ; the starting gear 
is on the pulley side, opposite the collector-ring 
side. Such high-tension triphase motors are made 
in ten sizes, from 15 up to 250 horse-power. 

The small triphase motors for power looms 
have already been referred to in our notes on the 
silk-weaving establishment at Riiti (see page 400 
ante). The usual type yields } horse-power, and 
is constructed for 950 revolutions and currents of 190 
volts and 50 periods. The motor rests on a bedplate, 
and is suspended between two standards and the 
belt. The one standard holds a pin, parallel to 
the horizontal shaft of the motor ; from the other 
a spiral spring hangs down. The short belt is laid 
round the motor pulley and the pulley and toothed 
gearing of the loom. The weight of the motor 
keeps the belt stretched. In the smallest motors 
the wires pass uninsulated through the core after 
the manner of closed-circuit dynamos. 

Monophase motors are also supplied by the 
Oerlikon Works, and can, if desired, be constructed 
for starting under load. It is, however, preferable 
to start them idle, and in order to render this pos- 
sible, the shaft is fitted with fast and loose pulleys 
placed between motor and bearing. This type of 
motor is in use at the La Goule Works, in the 
Bernese Jura, for instance. Rotary converters are 
seldom to be seen. 

The continuous-current dynamos also show 4 
variety of types. The ordinary two-pole machires 
for house lighting are made with a strong rect- 
angular vertical frame, to which a bearing of 
shape, placed horizontally, is bolted. The coils are 
put in deep grooves. Larger dynamos have a 
thick circular framing, made in two pieces bolted 
to the bedplate, which may be one casting with the 
two massive bearings, or may be made in halves, 
with the bearing blocks bolted to it. This latter 
form is usual for tramway generators. Dynamos 
for electro - metallurgical purposes, frequently 
coupled with the vertical turbine shaft, have their 
commutator below or above the armature. The 
six dynamos at Rheinfelden are examples of the 
former type ; they have an external diameter of 
213 ft., and weigh 80 tons. In order to relieve 
the vertical shafts of large dynamos of the heavy 
load, the Oerlikon Company, some years ago, intro- 
duced a etic balance. We are not aware 
whether this method has found much application. 
The armature connections of large dynamos are 
taken to auxiliary collectors, the chief collector 
being separated from the armature. The series 
dynamos for power transmission represent heavy 
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Manchester type. The shafts are always made 
of steel, and ring lubrication is used for large 
sizes. 2 

Continuous-current electric motors are wound as 
shunt machines for workshop practice, and as series 
motors for tramways, cranes, Xc. The magnet casing 
is generally cast steel. The tramway motors are 
pivoted on the one side on the axle, and are on the 
other side held between rubber buffers, fixed to the 
frame of the truck. As a rule, the cars carry two 
motors of 18 horse-power, which drive the axles 
by means ofa single reduction gear. The maximum 
speed of the motors is 500 revolutions. Motor, 
commutator, and gearing are encased in the usual 
way, the casing being hinged. The iron spiral 
resistances and the controllers are also of the custo- 
mary series-parallel type, and are provided with 
magnetic arc extinguishers. The driver has two 
handles to control. The insulated cables are on 
board, placed under the flooring, and are further 
insulated and protected by rubber tubing. The ex- 
perimental tramway shed in the Oerlikon Works has 
its own continuous-current generator, driven by a 
synchronous motor with exciter all on the same 
shaft, and there is sufficient space and length of 
track to fit up quite a number of cars simul- 
taneously. The crane pit, in which cranes are 
tested under load, adjoins this part of the works. 

The largest continuous-current dynamo, built 
by the Oerlikon Company, has an armature 14? ft. 
in diameter, weighing 35 tons, the complete 
generator weighing 115 tons. The biggest triphase 
generator has a diameter of 16.4 ft., and its wheel 
is heavier, 46 tons; the total weight is only 96 tons, 
however. 

An interesting novelty is to be seen in the trans- 
former department. Secondary coils are made 
of bare copper strips, 0.16 in. thick. They are 
bent to a helix, five of them being bound and 
soldered together, all the work being done on the 
spot. The strips are placed edgeways in the plane 
of a cylinder mantle. Outside of this cylindrical 
helix is fixed an insulating cylinder, rolled up out 
of paper stuck together with the aid of shellac. 
These cylinders are glued by hand; there is 
apparently no machine available to do the work 
well. The primary wire coils surround the insu- 
lating cylinder in flat ring fashion, there being 
annular air spaces between the four or five rings 
which belong to one transformer limb ; the primary 
coils are themselves insulated. The arrangement 
evidently permits of a very efficient cooling. 
Another novelty, as yet in the experimental stage, 
can be examined in the testing shop. Dr. Behn- 
Eschenburg is trying to construct a transformer 
from which currents of various tension can be 
drawn at will. There is apparently nothing par- 
ticularly new in the principle; but the arrange- 
ment of switches will be interesting. Transfor- 
mers for very high tension only are placed in oil. 
In those for the Jungfrau Railway, capacity 200 
kilowatts, for instance, which have to deal with 
currents of 7000 volts, the three limbs stand free 
between iron top and bottom plates, or rather 
between the ribs of these plates, which are held 
together by eight long bolts. The bottom plate 
rests on china insulators. 

Machines and apparatus which are to pass through 
the testing shop are painted green ; the ordinary 
colour is grey. The floor of this shop is almost 
covered with slotted bedplates for the mount- 
ing of dynamos, &c., and similar provision is 
made in other shops. Throughout the works 
all pieces are fully labelled, so that the kind 
of machine, power, speed, destination, &c., can 
be read ata glance. The identification of all 
parts is thus greatly facilitated. Some of the 
auxiliary machinery deserves special mention. 
The grooves and perforations in armature cores are 
finished by means of rods and files which are 
moved by reciprocating machines. The sheet 
metal for armature discs and transformers passes 
through rolls, which put a starch paste on and fix 
the insulating paper, and then over a table, where 
the paper is exposed to jets of steam or hot air issu- 
ing from the nozzles of a horizontal pipe system. 
There is, as yet, we believe, only one machine of 
this type in use, which comes from the Stolberg 
Works, The stamping machinery and the ma- 
chinery for straightening the stamped plates, is, 
again, of Oerlikon manufacture, if not design. The 
glued paper seems to adhere very well, and to 
show no tendency to peel off at the edges. 


the vacuum current interrupters. The cylindrical 
tube in which the bronze contact piston moves is 
made of china, and lined with stabilit. The piston 
fits into a bayonet joint, and is pulled out by 
means of a lever, guided by a toothed arc. Although 
the active part of the tube has a length of 3-in. 
only, the vacuum is said to be high enough to pre- 
vent sparking in the case of currents of 8000 volts 
and 3000 amperes. There is also a clever device 
for inserting resistances. When the resistance 
is cut out, a little catch drops and prevents 
re-starting of the motor with less than the full 
resistance. 

Before noticing the motive power and its dis- 
tribution, we should like to mention the two 
pattern shops, which give one an idea of the 
variety of the work carried on, and the hospital 
and reading and recreation rooms for the men. The 
hospital is under the care of a competent ambulance 
officer. This is all the more praiseworthy, as in all 
the new shops everybody has ample space for him- 
self ; in the old workshops, however, one has to be 
careful. Bath-rcoms are being provided. 

The power comes chiefly from Hochfelden, near 
Biilach, situated 14 miles north of Oerlikon on a 
tributary of the Rhine, where Escher-Wyss tur- 
bines drive three low-tension dynamos, of which 
two are normally utilised. Currents of 13,000 
volts enter the Oerlikon Works, and are trans- 
formed down again to 200 volts in four oil trans- 
formers. Of the 450 horse-power available at 
Hochfelden not more than 220 can be relied upon, 
and a steam reserve was, therefore, put up some 
years ago. This plant comprises seven double- 
flue return boilers, supplied by Escher, Wyss, and 
Co., and nine steam engines, among them a Sulzer 
engine driving a countershaft, to which a syn- 
chronous motor is also belted. A much larger 
reserve which, if we are not mistaken, will not 
only supplement, but replace some of the former 
machinery, is now being erected. A Sulzer horizon- 
tal triple-expansion engine for 900 horse-power 
drives by means of hemp ropes a triphase generator 
for 600 horse-power, and, further, by countershaft- 
ing, two continuous-current generators for cur- 
rents of 125 volts, by which the establish- 
ment will be lighted on the three-wire system. 
The triphase dynamo is of the asymmetri- 
cal type. The armature forms the inner 
stationary part, and yields currents of 200 volts 
and 50 periods—that is, 200 volts in each phase ; 
346 volts when coupled in star fashion. The 
magnet wheel is seevtiok with grooves for the hemp 
ropes on its outer rim, and bears 64 poles inside. 
In shape the magnet wheel resembles a cup, in the 
hollow of which the armature is placed. The 
clearance between the poles and the armature is 
0.14 in., measured radially; the speed is 94 
revolutions, the external diameter 16 ft. 








A MODEL TRAMWAY POWER 
STATION. 

FormeERLY the city of Pittsburg was served by a 
number of individual traction companies ; but upon 
the introduction of electricity as a motive power, 
the consolidation of several took place. A charter 
was obtained in July, 1896, and the rights and fran- 
chises of various competing systems were purchased. 
The new company, known as the United Traction 
Company, of Pittsburg, acquired the Second 
Avenue Traction Company, which runs parallel 
with the Monongahela River to McKeesport, with 
branches to East Pittsburg and Wilmerding. The 
new company also absorbed the North Side Trac- 
tion Company and the Pittsburg, Allegheny, and 
Manchester Traction Company. It now owns also 
all the electric lines in the city of Allegheny. 

The consolidation of these various and widely 
scattered lines, made it expedient to revise the 
system of power distribution. In place of several 
small power generating stations, it was decided to 
concentrate the same at two points—Glenwood, 
and Juniata-street, in Allegheny. It was also 
arranged to have a storage booster battery station 
at Dravosburg, near the McKeesport Terminal, 
the power to be supplied from the Glenwood 
Station. 

Pittsburg is a city of hills. The traction system 
spreads over so large a mileage, and has such 
steep gradients, that three power - distributing 
points were essential. The gradient on Penn 
Avenue averages 13 per cent. for a distance of 
900 ft. On the Dravosburg branch, a grade of 


branch has an 11 per cent. grade for 500 ft. 
The consolidation of these various traction com- 
panies, with the branches since constructed, brings 
the total length of the electric roads now operated 
by the United Traction Company to 117 miles. 

The Glenwood power-house was built in 1894. 
From it electric current is supplied to the eastern 
part of thesystem. The station is situated 5 miles 
from the centre of Pittsburg, near the’ Baltimore 
and Ohio Bridge, over the Monongahela River. 
The building is substantially constructed of brick, 
with terra-cotta and slate roof. It measures 70 ft. 
by 120 ft. The boiler-house of similar construc- 
tion adjoins the power station. The boiler equip- 
ment supplies steam for four cross-compound con- 
densing engines of 750 horse-power each, and two 
smaller condensing engines of 380 horse-power each. 
Water for condensing is taken from the river by 
two pumps with 1000 gallons capacity a minute. 
The Westinghouse Electric and Manufacturing Com- 
pany, of Pittsburg, supplied the electrical equip- 
ment, which consists of two 500-kilowatt Westing- 
house generators, ‘‘ engine type,” direct connected 
to two of the larger engines, and two 500-kilowatt 
Westinghouse generators, belted to their respec- 
tive engines. ‘There are, in addition, two 200- 
kilowatt Westinghouse generators. It is intended 
to install in this station, in the near future, two 
800-kilowatt Westinghouse generators, to supply 
current for new lines. The power-house also con- 
tains two Westinghouse boosters, one to supply 
the Dravosburg a battery, and the other the 
Wilmerding line. e storage battery contains 
424 cells, and has been in operation fora year, 
giving the greatest satisfaction. Since its original 
installation, the capacity has been doubled, by 
adding the necessary number of plates to each cell. 
The battery has enabled the company to abolish 
an auxiliary power station formerly used at McKees- 

rt. 

The switchboard at the Glenwood Station was 
equipped by the Westinghouse Electric and Manu- 
facturing Company. It is of white marble, and 
carries the latest electrical devices for manipulating 
and regulating the current. The feeder panels are 
mounted with ammeters of 1200 amperes each, volt- 
meters, circuit - breakers, and switches. Ten 
Wurts non-arcing lightning arresters protect the 
station. 

The Juniata-street, Allegheny, power-house was 
built on the site of the former station of one of the 
absorbed companies. Power is distributed from 
this point to the western lines of the system. The 
situation is convenient, being upon the banks of 
the Ohio River, whence coal can be delivered at a 
slight expense, and in addition, two railways de- 
liver coal at the doors of the station. 

At the end of 1897 reconstruction of the Juniata- 
street power-house was commenced. A new boiler- 
house was built adjoining the existing structure. 
All the old machinery was removed from the power- 
house, and an entirely new Westinghouse outfit 
provided. The change had to be e gradually, 
since electric current was required for the traction 
system throughout the transition period. The 
power-house in its completed state is a model of 
the latest practice of electrical engineering. Fig. 1, 
page 484, gives a cross-section of the power-house. 
The interior of the power-house is very bright 
and attractive in appearance. The walls are 
painted white, and a dado of glazed tile, white 
with green stripes, is carried around the building. 
The floor is laid with white unglazed tiles. 

Four tandem compound engines, ravaing at 
100 revolutions per minute are installed. e 
nominal horse-power of each engine is 750, but 
they have a 50 per cent. overload capacity. The 
flywheels weigh 60,000 lb. The steam pressure is 
125 lb. ; the consumption of steam has been shown 
on test to be 14 lb. per horse-power hour. Each 
engine has its jet condenser and pump. 

An ingenious and novel method was adopted to 
obtain water for the condensers and boilers. The 
water level of the Ohio River varies 30 ft. during 
the season, and the water is usually too muddy for 
use in the boilers. A well 12 ft. 6 in. in diameter 
is run to a depth of 40 ft. below the pump-house, 
A 4 ft. 6 in. brick conduit is carried from the well 
to the river bank, slightly below low-water mark. 
From the end of the conduit a crib, 5 ft. by 8 ft., 
projects 100 ft. under the bed of the river. The 
crib is covered with stones, gravel, and sand, which 
act as a filter. 

The generators shown in Fig. 2 were built by 








_ Another innovation has already been mentioned 
in our description of the Lettenwerk ; we mean 
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Company, of 500-kilowatt capacity each, but are 
guaranteed to run up to 625 kilowatts continuously, 
with no part rising in temperature more than 
40 deg. Cent. above the surrounding air. A load 
of 750 kilowatts for two hours, or of 875 kilowatts 
for ten minutes, is permitted under a guarantee 
that there shall be no injurious sparking or heating, 
and no necessity for shifting the brushes from the 
no-load position. If the armature shall be placed 
iy in. out of centre there shall be no vibration, 
heating, or sparking. All of these guarantees were 
easily fulfilled in a recent test. 

The generators are of the well-known Westing- 
house ‘‘engine type” construction ; the field has 
ten poles, with series and shunt coils, wound and 
insulated separately, giving excellent ventilation. 
The pole-pieces are of laminated steel, cast into a 
massive cast-iron yoke. The field frame is split 
vertically, and rests on a wedge-shaped bedplate, 
by means of which it can be raised or lowered 
lin. The armature is of the ironclad type, and 
the coils are held in place by fibre wedges 
driven into notches near the top of the slots. The 
armature winding is of copper bars bent to proper 
shape, and then rat Fires The commutator has 
ample surface, and the bars will stand 2 in. wear. 

The switchboard is placed upon the south side 
of the station, and possesses many very interesting 
features. One of these is that it is the largest 
three-wire street-railway panel switchboard in the 
world. Figs. 3 and 4 are respectively a diagram 
of the connections, and a rear view. While the 
company has not yet commenced the operation 
of its lines on the three-wire system, and has no 
immediate plans for changing to this method at 
any stated date, the advantages of that method 
of operation were considered so great as to warrant 
the installation of the necessary apparatus on the 
switchboard for making the change at any time in 
the future. 

Any of the generators can be connected to either 
side of the three-wire system by means of double- 
throw generator switches, or all may be used on 
one side of the system, in which case the station 
would operate as a two-wire plant. When run 
three-wire, the difference in potential between the 
positive and negative bus-bars is 1100 volts, while 
the neutral bar is grounded, and is at 500 volts 
difference of potential from either leg of the 
circuit. The positive and negative feeders will 
necessarily be used in diverging directions to avoid 
the possibility of short circuit. Double-pole 
switches are also provided for the feeders, so they 
can be connected to either the positive or negative 


bus-bars, which will facilitate the balancing of the 
two sides of the three-wire system. 
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TRANSVERSE SECTION OF JUNIATA-STREET POWER STATION. 














Fic. 2. 500-Kitowatr WestincHouse Ratnway GENERATOR. 


The construction of the switchboard is the stan- 
dard Westinghouse No. 5 type, the slabs being 
white Italian marble, and having the standard 
angle and channel-iron frame. There are four 
generator panels, one double-load panel and twenty 
feeder panels, with space for two more generator 
panels. The generator panels are 1200 amperes 
capacity each, and each is supplied with a stan- 
dard rheostat panel below. The double-load panel 
has a normal capacity of 10,000 amperes at 1100 
volts. Weston ammeters are supplied for indi- 
cating the station load in each of the three circuits, 
and Weston voltmeters provided for reading the 
bus-bar potential when the machines are run in 
multiple or series. The voltmeters are mounted 
on swinging brackets, so that they may be readily 
seen from the ends of the switchboard. In addition 
a Thomson recording wattmeter of 10,000 amperes 
capacity is provided for use when running as a two- 
wire system. 

The lighting switch situated beneath the load 








panel is so connected to the generators that the 
light circuit may be taken from any machine in the 
station, and the lights will not be affected by the 
opening of the main circuit-breakers. The small 
circuit-breaker beside this switch is directly in the 
main lighting circuit. The switch is special, and 
made so as to interlock and prevent short-circuiting 
the generators when changing the light circuit from 
one machine to another. The feeder panels are 
900 amperes capacity each ; each ammeter is fitted 
with double-throw switch to reverse the ammeter 
leads when changing the feeders from the positive 
to the negative bus-bars, or vice versd, to prevent 
reversing the current in the ammeter. Each feeder 
panel is fitted with a 1000-ampere ammeter, a single- 
pole double -throw switch, and an 800-ampere 
Westinghouse circuit-breaker. There is alsoa small 
double-pole double-throw switch for reversing the 
ammeter connections when the feeder is thrown from 
one side of the three-wire system to the other. This 
switch can also be used for opening the ammeter 
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circuit when the engineers desired to put a tem- 
porary overload on the feeder for burning out a 
short-circuiting wire, or for any other purpose. 
Westinghouse “brush” type circuit-breakers are 
used, and are placed at the top of the board. 
This type of breaker is one of the latest. Westing- 
house productions. The switches are made en- 
tirely of copper, are of the ‘‘ washer” type, and 
are all double-throw, as noted, The large capacity 
of this board, together with its complicated set of 
connections, made it difficult to place the neces- 
Sary copper conductors on the rear; the diagram, 
Fig. 3 of the back of the board shows the con- 
struction which was used. 

In order to get the necessary cables to the in- 
strument studs on the switchboard, the rheostats 
were placed separately, being connected to their 
face-plates by conductors carried in a hose. The 


bus-bars are of bare co per, made up of in- 
dividual bars of 3 in. by f 


in. section, with 4 in. 





space between for ventilation. The positive, nega- 
tive, and neutral bus-bars each consist of twenty- 
three of these bars, and each total bus-bar is of 
sufficient carrying capacity for six 500-kilowatt 
generators operated on the same side of the three- 
wire system. 

As the bus-bars are laminated and tapered, the 
maximum carrying capacity, with the least amount 
of copper is obtained. The connections between 
the generators and switchboard consist of two 
rubber-covered cables in parallel for positive, 
negative, and equaliser. The cables are supported 
by special porcelain insulators to the I- beams 
forming the ceiling of the 10-ft. basement 
and the floor of the engine-room. The switch- 
board itself rests on large wooden blocks, which 
are carried on 10-in. I-beams, which in turn rest 
on brick piers built up from the basement floor. 
The latter is of concrete. 

The boiler-room contains five batteries of boilers 








— cal 


of 400 horse-power each. A special iron chimney 
is provided for each battery, and each boiler is 
equipped with mechanical stokers. The freight 
cars carrying the coal are run on a trestle into the 
boiler-room, and discharge their loads into a large 
iron bin of thirty car-loads capacity in front of the 
boilers. In front of this bin is a track on which 
runs a coal conveyor, or elevator, consisting of an 
endless chain or buckets, driven by an electric 
motor. These buckets can be filled at any point 
along the bin, and raise the coal to a height where 
it can be shot down into the hoppers above the 
mechanical stoker with which each boiler is 
equipped. The ashes are discharged from the 
boilers into hoppers located in the basement, and 
are taken out by a small car, drawn by a cable 
operated by an electric motor situated,outside the 
boiler-room proper. A feed-water heater completes 
the equipment of the boiler-room. 

The company is using the overflow from the 
condensers for feed water, and although there is 
naturally a slight admixture in it of oil from the 
cylinders, no trouble has been experienced with 
scales in the boiler tubes. The advantage of 
using this overflow is, of course, that water of a 
temperature of from 95 deg. to 100 deg. is avail- 
able. Exhaust steam from the auxiliaries supply 
the heater, and the feed water is forced into the 
boilers at a temperature of 212 deg. 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT OREUSOT. —No. LXIX. 
ScunewerR-Canet Navat Turrets (continued). 

Turrets for 274,4-Millimetre (10.790-In.) Guns.— 
The illustrated description of the turrets for 305- 
millimetre (12-in.) s, given in our last issue, 
applies to those for 274.4-millimetre (10.790-in.) 

ns, especially as regards the method of working. 
he differences in their construction are wholly in 
— of detail. These three types of turrets have 
en supplied to the French Navy, for the arma- 
ment of the Charles Martel and Massena. 


II. Hypravuic BaLaNceD TURRETS WITH CENTRAL 
TuBE FOR LOADING IN ALL Positions. 


In the earlier days of turret-protected guns, a 
large number of ship turrets of various systems 
presented two disadvantages which, in certain 
cases, rendered their working a rather delicate 
matter, and prevented the guns being fired at 
their maximum power. The ammunition was, as a 
rule, delivered into the turret, through an opening 
on the circumference of the platform, corresponding 
with a single fixed e leading either direct to 
the magazine or to an intermediate staging. To 
supply the gun with ammunition during firing, it 
was therefore necessary to bring the opening in the 
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movable platform, over the mouth of the ammuni- 
tion passage, which involved an extra manceuvre of 
varied duration. Besides this, the centre of 
gravity of the whole of the movable system was not 
on the vertical axis of rotation of the turret ; it 
was, indeed, in not a few instances, far from it. 
Therefore a slight inclination of the platform 
caused a tendency to revolve, owing to the eccen- 
tricity of the movable mass. This effect varied, of 
course, with the extent to which the ship rolled. 
The result was a considerable difficulty in producing 
lateral displacements for training the gun, or even 
a temporary immobility of the system. As the 
deck of a ship at sea is in a state of constant oscilla- 
tion, the working of the various mechanisms gave 
more or less trouble, producing uncertainty in the 
firing manoeuvres. Hydraulic brakes were then 
little known and seldom resorted to, and the 
mountings which were placed in the turrets 
were much longer than those now used, thus lead- 
ing to the use of protective armour of large 
diameter and considerable weight. The conse- 
quences of the earlier mode of construction and 
working such turrets may be briefly stated as 
follow: Firing was comparatively slow, as after 
each round the turret had to be turned for 
a new supply of ammunition. Effects due to 
the eccentricity of the system either produced 
sudden movements, or, offering considerable re- 
sistance, deranged the operations of training the 
gun or even stopped them at times; in extreme 
cases the transmissions became totally disorganised. 
The working gear had consequently to ba 
strengthened owing to these various strains, and 
the medium power of the engines had to be in- 
creased above that actually required, in order to 
counteract the tendency to revolve, due to the 
oscillations of the platform. The armour had also 
to be made of dimensions and weight excessive in 
proportion to the offensive power of the gun it 
protected. It is easy to see, therefore, that under 
such conditions the working of the various parts 
was difficult, requiring a trained and cool-headed 
personnel ; indeed, under the best conditions the 
power of the guns could only be utilised to a limited 
extent. At the same time, turrets did not play 
the important part in the armament of ships 
which they do now, owing to the great improve- 
ments that have been introduced. 

Schneider-Canet Barbette-Turret for 27-Centimetre 
(10.630-In.) Gun.—This type of turret has been sup- 
plied to the Greek Admiralty for the armament of the 
cruisers Psara, Hydra, and Spetzia. It is illustrated 
in Fig. 634, page 488. Each turret was delivered 
complete, with gun mounting and frame, revolving 
and training mechanism, hoist, &c. 

The trunnions of the gun rest in the trunnion- 
plates cast with the carriage ; this consists mainly 
of the two recoil cylinders, with slides and clamps. 
Inside are two compensating cylinders joined to 
the recoil cylinders by pipes. The mounting con- 
sists of two cheeks, the top surfaces of which form 
the slide-paths. Rollers facilitate the travel of the 
carriage. 

On the front cross stay are butts corresponding 
with the buffers on the carriage. The recoil piston- 
rods are fixed to the rear end of the slides ; those 
of the compensating cylinders, to the front stay of 
the carriage. When the gun is tired the liquid 
which is compressed in the front of the recoil cy- 
linders flows to the rear, whence it is driven 
into the compensating cylinders, the dimensions of 
which are carefully calculated. When the recoil is 
complete the intermediate valves fall back on their 
seats and the mounting remains run in, until com- 
munication is re-established by hand, through a vent 
made in the thickness of the valve-chest, when it 
runs out again by gravity. The whole of the system 
comprising the gun, the mounting and its frame, is 
fitted to a bolster, which rests on the platform, 
with the interposition of a series of coned rollers. 
The bolster supports the tube for the passage of 
ammunition, as well as the movable shell of the 
turret. A circular casing of «rmour fitted to the 
deck, and a space which surrounds the central tube, 
complete the protective part of the installation. 
Elevation is given by a crank which gears the 
pinion that works a toothed sector fitted to the left 
cheek of the carriage. The mechanism is com- 
pleted by a set of holding-back toothed wheels, 
worked by the crank and which set in motion the 
small pinion of the elevating mechanism. Lateral 
training is obtained either by hand or by power, by 


motion either by a set of gearing worked by a 
pinion keyed on a horizontal shaft which goes 
through the cheeks of the mounting and carries the 
working cranks, or by a steam motor which actuates 
an vali screw with a helicoidal wheel, carrying 
a regulating device of the type provided for the 
elevating mechanism. The hoist is made with three 
compartments ; it is guided by rollers which travel 
inside the central tube, and there are two chains 
mounted on drums, that are turned by hand or 
power. In the former case, the drums are ope- 
rated by means of cranks, plate-chains, and gearing ; 
when a motor is used, the transmission consists of 
an endless screw with helicoidal wheel and gearing 
keyed on the endless screwshaft, that work the 
toothed wheel of the drum. When the top staging 
is reached, the half-cartridges are removed by 
hand, the projectile being raised to the height of 
the breech by a winch fixed to the roof of the inner 
shell of the turret. 
Closed Turret for 274.4-Millimetre (10.790-1n.) 
Gun.—Turrets of this type (see Figs. 635 and 639, 
page 489) have been built for the French armoured 
gunboats Achéron, Styx,. Phiégéton, and Cocyte. 
They consist of the mounting with its slide, the 
turret, the training mechanism, and the ammunition 
hoist. In order to obtain the necessary elevation, 
the gun is mounted on a carriage which travels on 
a slide, turning around horizontal trunnions in 
brackets carried by the movable platform. The car- 
riage is provided with buffers and is guided in its 
slides by lateral clumps; the gun is held in the 
carriage by grooves and pins. The slide consists of 
beams stayed together, and between them are 
placed the two recoil cylinders. An intermediate 
stay, which rests on the piston-rod of the training 
press, carries the mechanism that regulates the 
recoil as well as the running out and in of the gun. 
The hydraulic brake consists of two lateral cylinders 
bolted to the slide, the piston-rods of which have a 
constant diameter on their whole length and extend 
on both sides of the piston. There is in connec- 
tion with these cylinders an intermediate distri- 
bution chest, fitted with a loaded valve, and to 
which are brought the conduits that are connected 
with the pipes extending to the front and rear of 
the recoil cylinders. A regulating rod completes 
the system, which works as follows: When the 
gun is fired, it draws back with it the carriage and 
piston-rods, which are fixed to its rear cross-beam, 
the liquid flowing to the front end of the cylinder 
after lifting the valve of the distribution chest. 
The rapidity in flow of the liquid is governed by 
the regulating rod, which is controlled by a suit- 
able sliding link placed under the carriage ; this 
maintains a practically uniform pressure in the 
recoil cylinders during the whole period of recoil. 
When the recoil ceases, the valve falls on its seat 
and interrupts all communication between the 
front and the rear of the cylinders, the gun re- 
maining run in. To run it out ready for firing, 
the water under pressure is directed to the rear of 
the pistons, the front part of the cylinders being 
exhausted. 
The carriage and slide rest on the movable plat- 
form of the turret, in the centre of which is the 
opening of the tube for the passage of ammunition. 
The platform is provided with the drum round 
which the chains pass that operate the lateral 
training. To the platform is also attached the 
armour-plating of the turret, with its roofing, and 
an armoured hood for protecting the gunner. The 
central tube is surrounded by a casing that rests on 
the deck and supports the fixed protective armour. 
Between the platform and the supporting frame- 
work is placed the series of truncated conical rollers, 
on which the turret revolves under the action of 
the turning drum and chain. 
The hydraulic cylincer for elevating the gun is 
double-acting. The piston-rod extends on both 
sides, and is made with spherical joints. The 
breech-end of the gun is raised or lowered, accord- 
ing to whether the lower part of the cylinder is in 
communication with the inlet or outlet of water 
under pressure. A bolt worked by a lever is 
provided with the object of fixing the gun 
in its loading position. For lateral training two 
sets of hydraulic gear are arranged horizontally 
on the lower part of the system. The working 
chains rise first vertically, pass round transmission 
pulleys, and then round the drum fixed underneath 
the platform, and referred to above; they then 
return to the hydraulic cylinders. The motion is 
obtained by placing one or other of these cylinders 


valve distribution chest is within easy reach of the 
gunner. A set of fixed and loose toothed wheels 
produces more or less rotation one way or the other, 
or an instantaneous stoppage of the system. A 
special brake holds the turret fast at the position 
chosen for firing. 

Ammunition is raised from the magazines to the 
breech by means of an hydraulic hoist provided 
with three stagings that can hold a projectile and 
two half-cartridges. The ammunition tray, mounted 
on a roller truck, rests on a plate which is raised by 
means of a telescopic apparatus ; it is guided by 
two shoes, which move in the slides carried by the 
tube. On reaching the upper end of the travel, the 
rollers of the truck engage in a part of the slides 
that are turned over at an angle, and bring the 
ammunition tray into the required position for 
loading or unloading. A latch-bolt ous of the 
apparatus being held fast at both extreme positions, 
The projectiles and cartridges are brought to the 
lower staging ina truck carried ona line fixed to the 
deck beams. 





THE BRITISH ASSOCIATION, 
(Continued from page 450.) 

THe THEory oF Ecectrotytic Sotution Pressure. 

Dr. R. A. Lenretpr had prepared this paper in 
the hope of raising a discussion, for which unfor- 
tunately was no time ; this is to be regretted, as a 
discussion would have been interesting. If he 
is right, Nernst’s theory of solution pressure, 
which many chemists of the modern school accept, 
cannot be maintained. When a metal is immersed 
in an electrolyte, a minute amount of it goes into 
solution in the ionic form, giving a positive charge 
to the liquid ; or ions from the solution are deposited 
in the metallic form, giving the metal a positive 
charge, according as the osmotic pressure of the 
ions in solution falls short of, or exceeds, an amount 
known as the electrolytic solution pressure. It has 
been supposed that the amount of metal, deposited 
or dissolved, is too small to be measured. Calcu- 
lating the tensions exerted by electric charges elec- 
trostatically, however, Dr. Lehfeldt finds that in 
the case of zinc, the amount of metal dissolved 
would amount to some centigrammes per square 
centimetre of surface immersed. That amount 
could certainly be measured. Some time ago, Dr. 
Lehfeldt warned against drawing certain inferences 
from unreliable determinations of electromotive 
forces. Accepting Luther’s observations, he had 
calculated what is evidently a wild absurdity, 
namely, that 80 litres of water should not contain 
more than one molecule of free hydrogen. Here is 
a similar example. 


Some Novet THermo-ELectric PHENOMENA. 


Professor W. F. Barrett read this paper, which 
concerns the conductivity of certain alloys, a sub- 
ject which he, in conjunction with Mr. W. Brown, 
also brought before Section G* in another form, 
and to which we have referred in our account of 
the Royal Society Conversazione. Together with 
Mr. R. A. Hadfield, he has studied the thermo- 
electric properties of many alloys. All aluminium 
alloys have a high resistance. An addition of 
nickel to iron does not increase the resistance very 
much ; but nickel and manganese together have a 
very strong effect. The most interesting alloy 
found, has the following composition : Fe 68 8 per 
cent.; Ni, 25 per cent.; Mn, 5 per cent.; C, 1.2 
percent. Its resistance is about 4.5 times as high 
as that of German silver, and its temperature coefli- 
cient is only 0.085. The electromotive force 
rises slowly up to 300 deg. Cent., and then keeps 
steady up to 500 deg.; after that it begins to fall, 
but the change in the electromotive force between 
500 deg. and 1100 deg. is only 4 per cent. of the 
total. This steady electromotive force is very re- 
markable. With iron strips, the alloy gives fine 
thermo-couples. Professor Barrett exhibited many 
curves to show the thermo-electric properties of 
this and other alloys. One feature may be said to 
be common to most of them. The electromotive 
curves for rising and falling temperatures are not 
the same, although they almost coincide for the 
steady part of the special alloy mentioned. With 
latinum alloys, the cooling curve is considerably 
low the heating curve. Further, a second heat- 
ing does not give the same values as the first. All 
this is not in the least surprising. We know, as 
Professor Trouton demonstrated some years ago, 














means of a pinion which engages in the circular rack 
fixed on the upper deck. This pinion is set in 





in communication with the accumulator. The 


* See page 388 ante, 
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that an electromotive force is generated in a closed 
iron ring if it is heated by a shifting flame. We 
further know that all iron—except, perhaps, the 
very purest—has recalescence points which can, no 
doubt, be traced in the phenomena spoken of. 
And, finally, it seems manifest that oxidation will 
strongly affect these phenomena, so that we can 
hardly expect identical values for series of tests. 
Professor Barrett, of course, mentioned the reca- 
lescence which he was one of the first to investi- 
gate ; but he did not speak of oxidation. 


ELECTRICAL STANDARDS. 


In the absence of Professors Ayrton and Jones, 
who had intended to bring communications before 
the Section, Principal Glazebrook, F.R.S., had 
only a formal report to read, one statement of 
which was received with acclamation. Professor 
Glazebrook will enter upon his new duties as chief 
of the National Physical Laboratory with the new 
year, and the electrical standards will remain in his 
custody. Professor Poynting had, in his address, 
congratulated the Section on the excellent selection 
made. The papers on thermometry, to which we 
proceed, form part of the Committee Report. 


DiscussIoN ON PLatiINuM THERMOMETRY. 


Papers for this discussion had been prepared by 
Professor Callendar, Dr. Chappuis, and Dr. Harker. 
Professor H. L. Callendar, rRS., introduced the 
discussion with ‘‘ Proposals for a Standard Scale of 
Temperature based on the Platinum Resistance 
Thermometer.” He proposes the platinum ther- 
mometer as a practical standard, as he had done 
before the Royal Society in 1886, considering that 
gas thermometers, the theoretical standards, have 
given discordant results at high temperatures. 
Impurities can easily be detected in platinum. He 
would select a particular sample of platinum wire 
as the material for standard thermometers. The 
temperature on the platinum scale is defined by the 
formula pt = 100 (R—R») / (R'— R®) where R, R®°, 
R' are the resistances at temperatures pt, R® (melt- 
ing point of ice) and 100 deg. Cent. That is to 
say, if R be the resistance of the platinum at any 
temperature T°, this temperature will be pt on the 
platinum scale as defined by this equation, the 
symbol pt having been introduced by Professor 
Callendar. The scale of temperature ¢ would be 
deduced from the standard platinum scale by means 
of the parabolic formula ¢ — pt = d (t/100 — 1) 
t/100, which has proved a very close approximation 
to the true or thermo-dynamic scale, and this 
scale should be called the British Association 
Scale of Temperature, the value of the d in 
this formula to be determined by reference to 
the boiling point of sulphur, as described by 
Callender and Griffiths, namely, 445.53 deg. Cent. 
under a pressure of 760 millimetres, reduced to 
0 deg. Cent. and latitude 45 deg. This value might 
have to be modified, but before the expansion of 
glass and porcelain, and the relations between 
various gas thermometers, were more accurately 
known, nothing could be gained by changing it. 
In supporting these proposals, Professor Callendar 
first referred at length to the widely differing 
melting points of silver, and boiling points of zinc, 
which we find in text-books. Those discrepancies 
are, however, as Mr. Glazebrook pointed out, not 
by any means all to be ascribed to the defects of 
the respective gas thermometers. Professor Cal- 
lendar further emphasised the dangers from leakage 
in all gas thermometers, and the unreliability of 
thermo-couples, otherwise suitable, at low tem- 
peratures. We subjoin a Table of a few constants 
on the new British Association Scale : 


Melting Points. 


ae. cs 231.9 
Bismuth 269.2 
Cadmium 320.7 
Lead .., 327.7 
Zine ... os ve ae 419.0 
Boiling Foi::ts. 
Aniline a ye 184.1 
Naphthalene 218.0 
Mercury 356.7 
CompaRIson or GLass AND PLATINUM 
THERMOMETERS. 


4 Both Dr. P. Chappuis, of the Bureau International 
es Poids et Mesures, at Sevres, and Dr. J. A. 
Harker spoke on this, their joint work. A new 
resistance box and several platinum thermometers 
had been constructed for the Kew Observatory, and 
tested they were sent to Sévres in 1897. 


after being 








In its design, the resistance box was very similar 
to Mr. Griffiths’ box which we described a few 
years ago; but the plugs were replaced by a special 
form of contact maker, and the platinum silver 
coils, by manganine coils. This latter point is 
noteworthy, because some electricians have given 
manganine a bad name. The comparisons were 
divided in several groups. The first group covers 
the range—23 deg. Cent. to 80 deg., and consists 
of a large number of comparisons made between 
each platinum thermometer and the primary mer- 
cury standards of the Bureau whose relation to the 
normal hydrogen scale had previously been studied 
by Chappuis. The latter had charge of the gas 
thermometer comparisons. Above 80 deg. the 
mercury thermometers were replaced by a gas 
thermometer. This was originally filled with hy- 
drogen, but there is apparently ‘a slow reducing 
action of the hydrogen on the hot glass, so that 
nitrogen was substituted which remains in- 
different up to full red heat, at any rate. Between 
80 deg. and 200 deg. the measurements were 
made in an oil bath filled with various oils. 


This oil bath was arranged by Chappuis in a very | gas 


clever way for different pressures ; and the boiling 
point could further be raised by admitting air into 
the oil. Temperatures above 200 deg. were pro- 
duced in a mixture of the nitrates of potassium 
and sodium, fused in an iron crucible. In this 
bath the two principal thermometets were compared 
with a gas thermometer, first up to 460 deg., fitted 
with a glass tube, then, as the > began to soften, 
with a porcelain tube, protected by a very thin 
steel tube, up to 890 deg. The dilatation of this 
china thermometer had been determined by Fizean’s 
method. The expansion of porcelain is, however, 
a very difficult problem ; the porcelain comes from 
the Berlin manufactory. Over 200 comparisons 
were made, each comprising from ten to twenty 
readings. 

There remains one dubious point. Callendar 
and Griffiths have made their determinations with 
air thermometers at constant pressure ; Chappuis 
works at constant volume. In the case of hydrogen, 
both methods give identical results ; in the case of 
nitrogen, there are slight differences ; for carbonic 
acid, the differences are quite noticeable. The 
mean of the determinations by Chappuis of the 
boiling point of sulphur, which, it will be remem- 
bered, Callendar proposes as one of the fixed 
points, is 445.27 deg.; Callendar and Griffiths 
found 444.53 deg. The discrepancy would almost 
disappear if Regnault’s expansion coefficient of the 
air is corrected as Chappuis has suggested. If this 
value 445.27 deg. be adopted, then the parabolic 
formula of Callendar is confirmed in a very remark- 
able way, the maximum difference not amounting 
to more than 0.1 deg. for the highest temperatures. 

With regard to the sulphur boiling point, Mr. 
Griffiths explained that his value 444.53 represents 
the temperature which a body assumes in a sulphur 
vapour atmosphere. Mercury thermometers were 
little use. In the platinum thermometer there 
were only three points to be determined ; a resist- 
ance box had to be standardised, it was true, but 
one box would do for many thermometers. Pro- 
fessor Carey Foster maintained that the gas ther- 
mometer must remain the ultimate standard, as 
there is no theoretical connection between the re- 
sistance and temperature of a platinum wire. Mr. 
Burstall mentioned that he had been able to record 
very high temperatures by compressing and ‘ignit- 
ing mixtures of gases, and suspending a fine 

latinum wire, 0.0015 in. thick, in the mixture. 

is apparatus measures pressure and temperature 
simultaneously. The temperature was not altered 
by more than 15 deg. or 20 deg. at temperatures of 
1500 deg. Cent., when thick wires were applied. 

Principal Glazebrook was doubtful Stowe the 
adoption of a platinum standard. In any case the 
suggestion todraw wires froma particular block of 
platinum could not be recommended. We must 
have a definition of the kind of material which 
would age of reproducing standards all over 
the globe. He inquired whether platinum might 
still further be purified, or whether gold, which 
we know in a still higher state of purity, would 
not be preferable. Dr. Chree, of Kew, stated that 
he had tested Griffiths’ instruments for four years. 
The results have not been published yet. The 
platinum thermometers have their advantages, but 
also their faults and tricks, and these faults did 
not manifest themselves in any way to attract 
attention. Mr. Griffiths had had trouble, too, but 
was generally able to curethem. As regards the 


boiling point of sulphur, the relation between 
vapour pressure and temperature was not known. 
Professor Threlfall had recommended platinum 
thermometers when describing his gravity balance, 
to which we shall refer lower down; they would 
answer for commercial purposes too, but he did not 
regard them as ultimate standards. Mr. Shaw 
drew attention to thermopiles, which are being 
more and more perfected in Germany. The atti- 
tude of the Section was hesitating, and considering 
the high accuracy and agreement already attained, 
a decision can all the less be taken at present, as 
Professor Callendar had not proposed the platinum 
thermometer as an ultimate standard, though the 
question has occupied the British Association for 
several years already. 


THe EXpaNsION OF PoRCELAIN. 


This paper, by Mr. T. G. Bedford, was read by 
Mr. C. F. Green, of ecesnyy The expansion of 
the porcelain tube in which the gas of a gas ther- 
mometer is contained, is a more important matter 
for delicate measurements than the nature of the 
. But the expansion of porcelain has, owing to 
the difficulty of the problem, been studied very 
little, and if we adopt the average coefficients of 
Deville and Troost, high temperature values are 
unreliable by 30 deg. and even 50deg. The experi- 
ments were conducted on Callendar’s method. 
Two fine marks were made, 91.3 centimetres apart, 
on a tube of Bayeux porcelain, heated in a gas fur- 
nace, and then slowly cooled. During cooling the 
variations in the length were determined with the 
help of a pair of reading microscopes, mounted on 
stone blocks. The temperatures were deduced from 
the resistance of a platinum wire, running axially 
through the tube, supported on a plate of mica. 
The temperature ranged from 0 to 800 deg. Cent. 
The results up to 600 deg. are fairly well represented 
by a formula ; beyond that temperature the data 
are more erratic, the influence of the 6 centimetres 
of non-heated tube at both ends coming in more 
strongly, among other reasons. 


VARIATION OF THE SpEciFIC Heat oF WATER. 


Although Professor Callendar and Mr. H. T. 
Barnes, of McGill College, Toronto, styled their 
paper a ‘‘Preliminary Note,” it is really an elaborate 
communication, preliminary in so far as the final re- 
sults cannot yet be communicated. The work, of 
which a first account was given at the Toronto meet- 
ing, has been delayed by Mr. Callendar’s removal to 
London—he is now Quain Professor at University 
College—and has since May been done by Mr. 
Barnes alone, There are sufficient means at 
disposal, but it is exceedingly delicate work. The 
steady flow method has been adopted. Water flows 
through a narrow tube, 1 or 2 millimetres in dia- 
meter, and is heated in its passage by a bare platinum 
wire, through which a current s. The tempera- 
ture of the water is determined by means of platinum 
thermometers, whose glass bulbs are surrounded by 
thick copper tubes. The whole is provided with a 
vacuum jacket, and again with a copper jacket, 
in which water circulates. The paper discussed 
the previous determinations by Regnault, Jamin 
and Amaury, Bartoli and Stracciati, Rowland, 
Griffiths, Schuster and Gannon, Dieterici, Reynolds 
and Moorby, and demonstrates incidentally the 
importance of very exact thermometric measure- 
ments; Rowland’s corrected and uncorrected 
curves deviate a good deal from one another, for 
instance. The authors do not lay great stress on 
their absolute values. But their researches bring 
out several important points. The temperature 
of minimum specific heat seems to be 40 deg. 
Cent. (not 29 deg., Rowland), and the specific 
heat increases 1apidly as the freezing point is 
approached, a fact predicted, but not observed 
by Rowland. That point will be investigated, of 
course, ‘although fessor Callendar did not 
assent to Mr. Shaw’s view that all tables of 
specific heat were of little value, as long as we 
are uncertain about the values near the freez- 
ing point. Mr. Griffiths was not satisfied that 
the polarisation of the naked wire would be 
minimal, and he also inquired whether there was 
not a difference in water pressure at the inflow and 
outflow ; he thought it would be possible to main- 
tain a flow at — 4 deg. Cent. 


Heat or CoMBINATION OF ALLOYS. 
The work of this Committee has been done by 
by Dr. Alex. Galt, of Glasgow ; the report was read 








by Dr. O. Ledge. Briefly, the method is the follow- 
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ing. Fine filings of the metals, copper and zinc, are 
ae dissolved in nitric acid, and the heats of 
solution measured ; then mixtures in definite pro- 
portions are dissolved ; finally, alloys of the same 
proportions. The compositions varied between 
5 and 91 per cent. of copper. If the alloys repre- 
sent definite compounds, then a different heat 
value should be observed, for mixture and alloy, 
and the difference would indicate the heat of com- 
bination of the metals. Starting from zinc, the 
heat of combinations on adding increasing amounts 
of copper is at first negative, the maximum being 
reached at 16 per cent. of copper. The negative 
difference then gradually changes into a positive 
one, the maximum with 38 per cent. of copper cor- 
responding approximately to the formula Cu, Zng. 
It then decreases again, and vanishes for alloys 
containing more than 90 per cent. of copper. The 
formation of the alloy with 24 per cent. of copper 
seems to take place without evolution of heat. The 
experiments appear to have been conducted with 
great care, as they were repeated until concordant 
results were obtained. But we cannot help agree- 
ing with Professor Vernon Harcourt’s objection, 
although it found no support in the Section, that the 
solution of two metals in an acid, and in nitric 
acid above all, is fraught with so many com- 
plications, owing to electrolytic effects, and the 
generation ahd absorption of gases, that the re- 
liability of the method must be questioned. 


Sotar Rapration. 


This Committee reported that the new appa- 
ratus, designed for determining solar radiation, had 
only just been ‘received, and that they hoped to 
have a real report next year. It was by no means 
the first time that this hope has been expressed. 


Sun Spots anp TEMPERATURE, 


Dr. van Rijckevorsel, of Rotterdam, briefly 
‘ exposed his views on a connection between sun 
spots, temperature, and meteorological . pheno- 
mena in, general. Taking the mean daily tem- 


peratures and -plotting out yearly curves for the 
last 35 years, he obtains curves and ripples with 





perhaps 20 or 30 secondary maxima. ‘These 
secondary ripples are similar for all Europe ; but 
he had only scanty material from the southern 
hemisphere. Barometer, rainfall, wind force, the 
magnetic elements also yield similar curves. 
Hence we may assume a cosmic origin for these 
variations. When the sun spot maxima are plotted, 
we come again to similar secondary curves, but the 
maxima are two or three days in advance of the 
others. If we take Mercury years of 88 days, instead 
of Earth years of 365 days, the coincidence of the 
secondary maxima is still very striking ; and the 
same appears to apply to Venus. This, we believe, 
is to be understood that the Ist, 89th, and 177th 
days would be counted as first days, the 2nd, 90th, 
&c., as second days. The author granted, however, 
that his curves had to be smoothed down. Professor 
G. H. Darwin inquired whether the author hoped 
to be able to give a formula for sun spots with 
different terms, depending on the different planets. 
Professor van Rijckevorsel replied that his answer 
would be, Yes, if he had the records of 10,000 
years ; but that was the direction in which his 
researches were bent. 


SEISMOLOGY. 


In the generally regretted absence of Professor 
J. Milne, F.R.S., Mr. G. J. Symons said a few 
words on the -bulky report he had undertaken to 
present. Twenty-three stations are now fitted with 
identical instruments, thanks to the British Asso- 
ciation, the Foreign Office, and other Governments. 
The co-operation of foreign observatories. renders 
it desirable that a central] seismological laboratory 
should be established, at which earth movements 
could be recorded and analysed in relation to the 
corresponding registers received from abroad. 
Professor Milne’s own station at Shide, Isle of 
Wight, is still located in some dark and damp 
stables, which have ruined some photographs and 
are responsible for other mischief. In spite of 
these difficulties, Professor Milne has recorded, 
during the past year, 103 earthquakes. Over 70 
per cent. of these records are repeated in the re- 
gisters of Kew ; from-58 to 65 per cent. are com- 
mon to Nicolaiev,. Potsdam, and Trieste ; and 56 per 
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cent. to Victoria in British Columbia. From the 
time at which these disturbances reached the various 
observatories, it has been possible to locate the 
centres from which they had originated. In many 
instances these were shown to be suboceanic, and 
while they give evidence of geological activity in 
ocean beds, they promise to indicate localities 
which it would be unwise to cross with cables. 

A curious feature exhibited in a collection of 
seismograms referring to the same earthquake, is 
that the large waves may be less in amplitude at a 
station near their origin, than they are at stations 
more remote. For instance, an earthquake, ori- 
ginating in Japan, crossing beneath the Pacific to 
Victoria, B.C., may yield a smaller diagram at 
that place than the one obtained at double the dis- 
tance in the Isle of Wight. In this latter case the 
large waves swept over the free surfaces of two 
Continents. The inference is that oceans exert a 
damping influence upon indulations of their beds. 
This possibly explains why seismograms from 
Mauritius are small. The large waves which ap- 
pear to be surface waves travel with a practically 
constant velocity. The preliminary tremors, how- 
ever, although they outrace the larger waves at a 
constant rate near to an origin, have an average 
velocity practically proportionate to the square 
root of the average depth of the chord, joining 
the earthquake centre and the distant station. 
Taking the observation as the foundation for the 
assumption that the square of the speed is a linear 
function of the depth, Dr. C. G. Knott arrives at 
the result that the square of the speed increases 
0.9 per cent. per mile of descent. Assuming that 
the waves are compressional, and that the density 
of the earth increases uniformly towards the 
centre, then the coefficient of its elasticity increases 
at a rate of nearly 1.2 percent. per mile of descent. 

One of the last sections of the report refers to 
what Mr. Milne provisionally calls earthquake 
echoes. As an earthquake dies, it does so by 
rythmical succession of similar movements which 
are more suggestive of surgings following reflections 
than of a spasmodic settlement of disjointed strata. 
The first of these surgings often appears about five 
minutes after the chief shock, and this, but on 4 
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continually decreasing scale, may be repeated many 
times before the earthquake has ceased. 

Mr. Symons mentioned that earthquakes get a 
character impressed upon them, so that we have 
something like a postmark, and he referred again 
to the remarkable case of last year, when Mr. Milne 
correctly predicted that an earthquake report, wired 
from Japan, was wrong by 24 hours. In reply to 
Sir George Stokes’ question, he said that most of 
the Italian instruments would not register the very 
minute vibrations, but there were some of the Milne 
type in Italy. Professor Judd was glad to be able 
to inform the Section that Professor Milne would 
be relieved of some of the heavy work ; the Colonial 
and the War Offices have met the Committee of the 
British Association, and different types of instru- 
ments will be compared in the new central station. 
Professor C. H. Darwin paid a tribute to the 
marvellous amount of work done by Professor 
Milne ; but seismology was beyond the power of a 
single man. 


SgrsmoLocy at Mauritius. 

This paper, prepared by Mr. T. F. Claxton, was 
also read by Mr. Symons. A Milne seismograph 
has been put up at Mauritius Observatory in Sep- 
tember, 1898. The diurnal waves are of greater 
amplitude than at any other station. Rapid changes 
in the vertical have been observed on a good many 
occasions ; on December 5 the boom went out of 
range after an easterly movement, due to heavy 
rains at the spot and to the west of it. A gradual 
change in the vertical is also going on. Air tremors 
occur every night, dying away at sunrise; they 
are not sufliciently explained. The amplitudes of 
earthquake records are disappointingly small. Pos- 
sibly the ocean acts as a damper, as indicated in 
Mr. Milne’s report ; the proposed observatory at 
Honolulu may throw light on that question. Mr. 
Symons added that the instruments are to be 
altered to record changes in the meridional plane, 
and that they are bifilar Darwin instruments, 
damped for violent shocks. ; 


Recent Maanetic Work 1n NortH AMERICA. 


In this paper, Dr. L. A. Bauer, of the United 
States Geodetic Survey, gave a summary of measures 
taken or planned in the United States with regard 
to a magnetic survey of the country. Since 1843, 
when a Board for the Reorganisation of the Survey 
was convened by the President, Congress has 
regularly granted funds, chiefly for laying down 
compass rules, both for the benefit of mariners 
and of the survey in which the azimuth com- 
pass is made use of. This year a special Com- 
mission on terrestrial magnetism has been ap- 
pointed. To accomplish a real survey on the lines 
as carried out in this country and in the Nether- 
lands, would require a period of about 75 years. 
Professor Bauer proposes to take stations 30 or 40 
miles apart, and then to select intermediate stations 
in disturbed areas ; further to establish four fully 
equipped magnetic observatories. They would 
probably be at Washington, in the north-west, in 
Alaska, and on the Hawaii Islands. But, as 
Professor Watson said in the discussion, it 
would be better to leave the selection of the 
localities for these observatories, till after the com- 
= of this survey, as planned by Professor 

auer, which will probably be a task of ten or 
fifteen years. Professor Bauer hoped that Canada 
would join in this work, a hope afterwards en- 
dorsed by Professor von Rijckevorsel. It is 
also proposed to place six vessels at the disposal of 
the Commission for ocean service. As yet we have 
no connected observations at sea. Professor Bauer 
further exhibited magnetic maps of the world, show- 
ing the similarity between asymmetrical magnetic 
and temperature curves—cold areas are north 
magnetic—and more detailed maps of Maryland, 
where he has himself been at oak. His lines of 
residual :nagnetism give the deviations from the 
mean values ; they clearly indicate that the seat of 
residual magnetism is within the earth, and not 
without. Maryland is a very interesting district 
magnetically. There are now 125 stations in that 
State. The local disturbances in the magnetic ele- 
ments evidently go together with geological dis- 
turbances; and there is unfortunately a line of dis- 
turbance, running in a south-westerly direction 
right down to Washington, where the declination 
has varied in six years from 8.5 deg. to 1 deg. west. 
For this reason the already existing magnetic ob- 
servatory at Washington is in a very unsuitable 


extraordinary character, very different from their 
smooth appearance in text-books. 


Procress IN Exptorinc THE AIR wITH KITES. 


Mr. A. L. Rotch, of the Blue Hill Observatory, 
Mass., who has for some years sent reports on 
this subject, was present this year to give a short 
summary of his very interesting experiments, de- 
tails of which have at intervals been published in 
the ‘‘ Annals of the Harvard College Observatory,” 
and other journals. The work has been going on 
since 1894, and the number of flights and the mean 
and maximum altitudes obtained with them, may 
be tabulated as follow : 


Altitude in 
Feet. 
1895 28 flights 1600meap 2,000 maximum 
1896 ” 2770 ” ’ ” 
1897 ” 4550 ,, 11,700 o” 
1898 85 yy 7350 ,, 12,070 * 
1£99(up to May) 10 ,, 7 > 12,410 4, 


We notice that the height limit is being ap- 
proached. Progress is ascribed to various im- 
provements. Although greater heights have been 
realised with the complicated Lamson kites (soar- 
ing bird wings with tails), the Hargrave kite with 
arched surfaces is on the whole preferred. This 
kite may be likened to a square box frame with 
belts of silk cloth along the top and bottom edges ; 
the top and: bottom and the central part are open. 
The pieces of wood, making the lateral short edges, 
are slightly curved ; the curves are circular arcs, 
but Phillips makes the curvature more pronounced 
near the topedge. The front edge is also not quite 
straight, but represents a very obtuse angle. The 
kites are attached to the line by means of an 
elastic bridle which allows the kite to become 
more tilted in a strong wind. There are further 
attachments at several points of the line; 
this is theoretically wrong, but practically un- 
avoidable. The most effective angle between the 
base of the kite and the horizon is 22 deg. 
The angle of the wire line depends upon the eleva- 
tion, and is about 50 deg. or 60 deg. as a rule. 
The steel wire, 0.8 millimetre in thickness, is 
spliced in lengths of 1 mile ; aluminium clamps are 
used for attachment, and the kite is hauled down 
by a steam engine and a machine, which records 
the pull. The Fergusson meteorograph (tempera- 
ture, air pressure, humidity, time) carried by the 
kite weighs 3]b.; it must be hoisted slowly to 
allow the instruments to assume the temperature of 
their surroundings. Simultaneous temperature 
observations are taken below. The height is de- 
rived from the barometer diagram. 

Mr. Rotch urged the use of kites for meteoro- 
logical observations, and he made out a good 
case. Mountain observations are affected by 
air currents along the rocks. In balloons the in- 
struments have rarely sufficient time to follow the 
rapid changes in temperature, &c., and captive 
balloons do not rise high enough. Kites are com- 
paratively cheap, moreover. But the reversal of 
temperature, not infrequently noticed at certain 
heights, has not escaped modern aeronauts, as Mr. 
Rotch said, if we are not mistaken, and has been 
recorded by unmanned balloons. The diurnal 
variations in temperature do not extend to heights 
above 1000 yards; but cyclonic changes are not 
confined to the lower strata. The humidity in- 
creases up to the cloud level and diminishes 
rapidly afterwards. The temperature of a cyclone 
is higher than that of the adjacent area. The 
United States Weather Bureau has tried to estab- 
lish a regular kite service. But although valuable 
forecasts have been obtained, a regular service is 
not possible, as kites cannot always be sent up. 
Yet the excellent assistance afforded by kite 
observations has been recognised at Berlin, 
Hamburg, and St. Petersburg, and near Paris 
kites have risen higher than in America. Electric 
observations have not been taken in recent years ; 
shocks have often been felt, but the kites are not 
flown during thunderstorms. Wires have broken 
occasionally, but in most cases the instruments 
have been recovered. In reply to Mr. J. W. 
Thomas, Mr. Rotch stated that the wind velocity 
doubled on average in the first 1000 ft.; after- 
wards the increase was slower. Cirrus clouds 
travel at a rate of 60 or 80 miles per hour; 200 
miles have been observed. 

Mr. Douglas Archibald, who commenced scien- 
tific kite flying in 1884, referred to his early 
experiments, and recommended kite flying as 
excellent sport. He seemed to have a strong 


down below at any moment what is going on above. 
His reference to a paper by Mr. Hargrave, who 
had claimed to fly kites almost vertically, brought 
Professor Threlfall up. By curving the front edge 
of his kite, in the peculiar way of a partridge wing, 
he stated, Mr. Hargrave had indeed made it pos- 
sible to fly kites apparently right overhead, and 
even to windward and in a downward wind ; there 
were probably whirls formed under the wing. 
That point, if further discussed, would have led to 
the vexed problem of the soaring flight of birds, 
Disappointment having been expressed by Mr. 
Archibald that the British Government did not en- 
courage such investigations, Professor G. H. Darwin 
explained that we have no Government Meteoro- 
logical Department, and the Meteorological Office 
has no observatory. Professor G. H. Bryan 
wished to know whether kites could not be made 
available for saving life at sea in the place of the 
clumsy rocket apparatus; but Mr. Rotch could 
only reply that nothing had been attempted. 


First CrossINnG OF THE CHANNEL BY A BALLOON. 


The second paper by Mr. Rotch has merely an 
historical interest. He ascribes the honour of 
having crossed the Channel for the first time to a 
medical man of Boston—Dr. Jeffries—who was 
accompanied, however, by the well :..own aeronaut 
Blanchard. 


Tue Hypro AEROGRAPH. 


Mr. F. Napier Denison, of Victoria, British 
Columbia, sent a paper on his instrument which 
he first brought before the Toronto meeting, 
In order to prove the direct action of the atmo- 
spheric waves upon lakes, Mr. Denison has devised 
a floating instrument which records the synchronous 
indications in the atmospheric pressure and in. the 
water level. An instrument having been tested on 
the Great Lakes, another has been put up at 
Victoria, where a Milne seismograph is also under 
observation. A cylinder, 3 ft. long by 2 ft. in 
circumference, carries two inking pens. ‘The move- 
ment of the float on the tidal shaft is transmitted 
by means of a wire, which is coiled several times 
round the grooved pulley. The aérographic portion 
of the instrument is unique. The huge air chamber 
is an illicit copper whisky still, confiscated by the 
Canadian Government ; a 4-in. tube passes down the 
centre, and has two small holes at its bottom; 
otherwise the chamber is hermetically sealed. Water 
is poured into the tube, until the confined air is sufti- 
ciently compressed to sustain a column of water in 
the tube, whose height is marked bya float connected 
with the registering pen. The float sinks with rising 
air pressure. The chamber is buried in sawdust to 
keep the temperature fairly constant. The instru- 
ment is not so much to furnish very accurate 
measurements of barometric changes as to magnify 
the movements so as to enable us to study the 
ripples, waves, and billows which are known to 
exist in our atmosphere during all conditions of 
weather. The records are made up into monthly 
rolls, which means lengths of 60 ft. The author 
thinks that the’advent of the great Pacific storms 
may be preceded by certain types of barometric 
waves and tidal secondaries, and also by abnormal 
tidal elevations or depressions which are known to 
occur when great barometric differences prevail 
over the adjacent ocean, though the local baro- 
meter may still be high. E a 

The interpretation of these curves is a difficult 
matter. Professor G. H. Darwin reminded the 
Section of the seiches of the Lake of Geneva, first 
studied by Forel, movements of the water, when 
the whole lake seems to oscillate, the eastern end 
going up, while the western part moves down- 
ward. These seiches are a result of barometric 
variations, but not, Professor Darwin thought, in 
Mr. Denison’s sense, and they would not allow us 
to predict the weather. Mr. Denison thinks that 
the air billows of Helmholtz, which we know from 
billows in the sky, would mark themselves as 
tidal irregularities. As our tide gauges are, how- 
ever, specially constructed and selected for the 
purpose of eliminating small irregularities, it would 
be difficult to prove or disprove Denison’s theory. 
But the Devonport tide diagrams are to be ex- 
amined with that object in view. Mr. W. N. Shaw, 
who had read Mr. Denison’s paper, suggested a 
differential tide gauge, which would also permit of 
Denison observations, Professor Herschel men- 
tioned a case where a water barometer, similar to 
Denison’s aérograph, had been buried near the sea 








place. The isogonic lines in that district show an 





faith in electrical apparatus which might record 





shore years ago, and had been useful in giving 
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nderstorm warnings. Mr. Griffiths would fill 
the air chamber with sulphuric acid instead of 
gs Notes on Dezp-Sza Waves. 

These notes by Mr. Vaughan Cornish, M.Sc., 
discuss several important questions; the amplitude 
and wave lengths for various distances from the 
windward shore, the periods of residual swell ; the 
relation between growth of wave length and diminu- 
tion in curvature of wave front ; the possibility of 
waves of greater speed than the wind which creates 
them, &c., mainly on the basis of the researches of 
Paris, Antoine, and Desbois, which date back 
several decades. The mathematical treatment does 
not lend itself to abstracting. One of the few 
results that can be expressed in a couple of words 
is that the specific roughness is much greater in 
the Kastern than in the Western Pacific, and 
smaller in the semi-closed seas of China and Japan 
than in the oceans. 


MeTEOROLOGICAL OBSERVATIONS ON BEN NEVIS. 

This year’s report, drawn up as usual by Dr. A. 
Buchan, and read by Dr. Howard, states that the 
hourly observations on the two observatories, on 
Ben Nevis and down at Fort William, have con- 
tinued without any interruption. It is earnestly 
to be hoped that they will still continue, as there 
is no first-class observatory of which as much can 
besaid. But our readers will remember that want 
of funds seriously threatened the service two years 
ago, and it is only by private munificence that 
Mr. Angus Rankin and his assistants and volun- 
teers, are enabled to carry on the work. The 
mean barometric difference between the two 
stations is 4.552 in. ; it varies very little. 
The absolute extremes of temperature are re- 
markable. On September 6, 79.7 deg. Fahr. were 
registered at Fort William and 62.6 deg. Fahr. 
on the Ben Nevis ; this was very late in the season, 
and occurred during anticyclonic weather. The 
greatest cold at Fort William (21.1 deg.) fell on 
November 29; on the Ben Nevis the extreme was 
9.6 deg. on February 20. Once, on December 8, 
the dew point fell below zero, to — 6.5 deg. Fahr. 
The mountain got 17 per cent. of the possible sun- 
shine, Fort William 36 percent. The mean hourly 
wind velocity on the top was 14 miles, the maximum 
being 27 miles in October, and the minimum 6 miles 
in July, the lowest value ever recorded. The rain- 
fall, 240.05 in., also beats all records ; December 
alone had 43.65 in., but the heaviest, almost tropical 
fall of 5.39 in. was on November 2. Fort William 
was, with 106.5 in. of rain, only 38 per cent. above 
average, whilst Ben Nevis exceeded the average by 
59 per cent. Auroras were observed on thirteen 
nights; St. Elmo’s fire on seventeen; of 
thunderstorms there are only four records; solar 
halos were seen on nineteen days, and lunar 
halos on five. The chief data are entered 
upon maps of Scotland; there are now 2922 
such maps, and a as has been made in 
marking also the records from the 70 lighthouses 
round the Scottish coasts on these maps. The 
observations for the years 1888 to 1901 will be 
published in the Transactions of the Royal Society 
of Edinburgh, at the expense of the Royal Societies 
of Edinburgh and London. 


_ METEOROLOGICAL PHotocRaPHy. 

This Committee is practically a one-man Com- 
mittee, and as Mr. A. H. Clayden has been unable 
to give so much attention to the work as in former 
years, there was. only a short report, which Pro- 
fessor Watson read in the author’s absence. Some 
rare types of clouds and narrow ribbon streaks of 
lightning have been photographed. A narrow 
flash, seen at Exeter on July 22, lasted almost two 
seconds and broke up into sparks; it was not 
photographed, but well observed, and would ex- 
Plain the beads of bright light, noticed on certain 
photographs. Lightning seems frequently to occur 
under the following conditions. A lower cumulus 
cloud disc spreads out again from the middle to a 
higher cirriform disc. Discharges begin to play 

tween the margins of the two discs, and then 
follows a discharge between the lower disc and 
the earth, corresponding to Lodge’s impulsive dis- 
charge ; these discharges go together with heavy 
rains, and may have something to do with the dis- 
Sociation of water. 


PERMANENCE OF GASES IN THE ATMOSPHERES OF 
ETS. 

4 years ago, at the Nottingham meeting, Dr. 

- H. Bryan, F.R.S., had applied the kinetic 


theory of gases in order to explain the absence of 
an atmosphere from the moon’s surface. This year 
he presented a paper in which similar methods are 
applied to the atmospheres of the planets. He has 
found a ——— limit for the rate at which any 
planet would lose any gas by the molecules flying 
off from its atmosphere. To express his results a 
little more popularly, Dr. Bryan has calculated 
the number of years which would have to elapse 
before the quantity of gas lost would be equivalent 
to that contained in a layer, 1 centimetre thick, 
covering the surface of the earth. In the case 
of terrestial hydrogen, the loss would occupy 
84,000,000,000 years at — 73 deg. Cent., 600,000 
years at — 23 deg., and 222 yearsat + 27 deg. Cent. 
For helium the corresponding numbers are 3.5 x 
10% years at —73 deg.; 3 x 10” at 27 deg.; 
84,000,000 at 127 deg.; and 222 years at 327 deg. 
Cent. For water vapour on Mars, we have 1.2 x 
10 years at — 73 deg., and 106 years at 327 deg. 
Cent. The removal of a layer of air 1 centimetre 
in thickness would only lower our barometer by 


isco millimetre. In order to produce a notice- 


able lowering of the barometer by 1 millimetre, 
therefore, the above numbers of years would have 
to be multiplied by 13,600. Thus we get very 
large numbers, which the rise of temperature, as 
we see, diminishes enormously. Professor Bryan 
concludes that helium could exist permanently 
in our atmosphere, and water vapour likewise, 
in the atmosphere of Mars, both at ordinary 
temperatures. But if helium once existed in 
appreciable quantities in our atmosphere it must 
have escaped when the earth was far hotter 
than at present; and the same would hold if we 
assume that Mars once possessed water vapour as 
one of the constituents of its atmosphere. Hydro- 
gen, on the other hand, may escape to an appre- 
ciable extent from our atmosphere, even at ordinary 
temperatures. The gases would escape into space. 

e subject is fascinating and important. We 
have to consider that in remote ages the constitu- 
tion of our atmosphere may have been far more 
complex than it is now. Several suggestions were 
made during the discussion. Professor J. J. 
Thomson wished to have the calculations made for 
the temperature of molten rock, and Professor Cal- 
lendar for the limits of our atmosphere. Another 
member inquired whether, if there be no water on 
Mars, he might assume the carbonic dioxide to be 
in the solid state. Professor Bryan contented 
himself with answering that there would be little 
tendency for the carbonic acid to escape, as it is 
much denser than water vapour, and that his cal- 
culations sufficed for his purpose. 


A Gravity BALance. 


In introducing this device, Professor Threlfall, 
F.R.S., mentioned that in 1880 the British Associa- 
tion had nominated a committee for the purpose of 
constructing a gravity balance, but that this com- 
mittee had finally dissolved itself without achieving 
anything. Professor Threlfall took the matter up 
with the intention of determining lunar disturb- 
ances, for which purpose a great many instruments 
have in vain been applied. With the help of Pro- 
fessor Pollock, who joined him in 1891, and who 
has done all the work during the last few years, as he 
was anxious to state, he has, however, succeeded in 
constructing a very valuable portable instrument, 
which Professor G. M. Darwin will recommend to 
the International Geodetic Conference that is to 
meet in Paris next year. The principle of the 
balance is simple. A quartz film thread, 30.5 
centimetres long and 0.0038 centimetres in dia- 
meter, is stretched between two supports. The one 
end is attached to a steel spring, resembling a 
paper rosette tied with fine glass fibre. To the 
centre of the thread is soldered a piece of brass, 
holding a wooden lever whose stability depends 
upon the twist of the thread ; normally it is held 
in a position close to the position of instability. To 
determine a difference in gravity, the lever is 
fixed in some position. The instrument is then 
taken to the other place, and it is observed 
how many twists must be given to the thread 
to balance the lever again. The twist is in- 
creased by moving the arm of a sextant. There 
are about three turns in each half of the thread. 
The frame of the instrument consists of three bars 
set in circular pieces of metal, and the whole is en- 
cased in a copper box. The instrument makes un- 
fortunately a very sensitive thermometer, as the 





stiffness of the quartz thread is strongly influenced 


by the temperature. Hence the temperature must 
be determined with the greatest accuracy to within 
0.01 deg. Cent., and for this p Professor 
Threlfall has found. the platinum thermometer, 
coupled with a resistance box with coils permanently 
in series and improved contacts of his own, alone 
suitable, although this thermometer and the box 
render the apparatus very cumbersome. It is fur- 
ther necessary to keep the air at uniform density 
on account of its buoyant effect on the lever which 
weighs 0.018 gramme ; and it has been found best 
to work in a vacuum, although that again compli- 
cates the apparatus. 

The results obtained are very satisfactory. The 
balance has travelled 6000 miles all round the 
coasts of Australia and New Zealand. At first the 
original figures were not re-obtained after returning 
from a long journey ; but improvements have been 
effected, and the remarkable accuracy of 1 : 500,000 
has been realised. Twoobservers are required, one 
of whom takes the readings with the help of a 
microscope, and the other attends to the thermo- 
meter. <A difference of 1.06 minute of arc on 


1 
the sextant arm corresponds to imo 9 Al- 


though quartz fibre is greatly superior to any 
metal, it cannot be regarded as altogether a satis- 
factory material for such purposes. Professor 
Vernon Boys expressed his admiration for the use 
which Professors Threlfall and Pollock had made 
of his quartz fibres. Professor Poynting, in the 
chair, joined, and explained that the committee 
mentioned by Professor Threlfall had received no 
workable suggestion. Lord Kelvin had thought of 
unrolling a rolled-up flat spring of German silver, 
and he himself had tried stecl springs which, un- 
fortunately, have too good a memory. In reply- 
ing, Professor Threlfall stated that the telegraphic 
method (pendulum at each station) was superior to 
his own; but it could not be applied everywhere. 
As regards the quality of various quartz fibres, he 
had first tried to eliminate the lithia which he did 
not trust ; but he knew no other test for the suita- 
bility of a quartz than the viscosity of the bead. 


TEMPERATURE AND DISPERSION IN QUARTZ 
AND CALCITE. 

This paper, by Mr. J. W. Gifford, concerns the 
connection between the temperature and the dis- 
persion in prisms of quartz and of calcite, and is 
essentially tabular. The angles of the prisms were 
30 deg. and 60 deg., and the temperature range 
66 deg. to 77.5 deg. Fahr. The indices derived 
from the experiments for wave length 5892 and a 
temperature of 59 deg. Fahr. are: Quartz prism of 
30 deg., 1.5441896 ; calcite, 30 deg., 1.6582423 ; 
60 deg., 1.65282624. These values appear to be in 
excellent agreement with the figures which Rudberg 
and Mascart and Sarasin have published. The 
chief object of the very laborious researches is to 
find the temperature coefficients of the two materials. 


(To be continued.) 





THE WAVERLEY STATION, 
EDINBURGH. 
(Continued from page 426.) 

WE give on our two-page plate this week further 
engravings of the North Bridge over the Waverley 
Station in —— to those published a fort- 
night ago. e shall describe the structure work 
as completed before dealing with the method of 
construction, for although this is not chronologically 
in order, it will conduce to a better understanding 
of the work. The bridge consists of three arches 
of 175-ft. span, each formed of six arched girders, 
springing from abutments at either end and from 
two intermediate piers, the headway above rail level 
under the bridge varying from 28 ft. 3 in. at the 
springers of the north abutment to 49 ft. 8 in. at the 
springers of the south abutment ; while the roadway, 
from 58 ft. to 79 ft. above rail level, is 75 ft. wide. 

The foundations of the piers and abutments are 
entirely in cement concrete. The former are 
96 ft. Gin. by 22 ft., and the latter 95 ft. 1 in. 
long by 34 ft. wide (Figs. 7 to 10), and of various 
depths as described later. The piers and abut- 
ments on these foundations are, respectively, 
95 ft. 6 in. by 18 ft. and 82 ft. by 33 ft., and built 
solid. The piers have octagonal ends, while the 
abutments are square. These are carried up solid 
to springing level, varying from 28 ft. 3 in. at the 
north abutment to 49 ft. 8in. at the south abut- 
ment, so as to provide a uniform grade of -1 in 27. 





At the springing level they are finished off by a 
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classic cornice. At this level cast-iron springers 
are placed (Figs. 11 to 18) and receive the cast-iron 
rockers, on to which the arched ribs abut. On the 
a these castings are 18 ft. long and 4 ft. 7} in. 

igh and weigh 13 tons, and they pass through the 
pier from side to side, accommodating the high end 
of the low arch and low end of the high arch. On 
the abutments the springers are little more than 
half these dimensions and weight (Figs. 11 to 14). 
All the springers bear on and are bolted to the 
masonry by four 3-in. steel bolts carried 6 ft. into 
the piers (Fig. 15). Above the springers the 
masonry is put back about 2 ft. 3 in. by means of 
mouldings, through which the ends of the springers 
project. Above the springers the masonry is not 
solid, but contain voids of dimensions shown in 
Fig. 5 of our two-page engraving, published with 
our issue of the 8th inst., and Figs. 8 and 10 on 
page 425 ante. The piers are built of brickwork 
and the abutments of rubble, and both are faced 
with ashlar. The stone for the facing was chiefly 
from Burntisland, Gunerton, and Prudham quar- 
ries ; the sound stone from the old bridge was used 
for concrete and backing. The entire masonry was 
built by Messrs. William Beattie and Sons, Edin- 
burgh. 

The steelwork of the bridge is well illustrated by 
Figs. 19 to 34, on our two-page plate. It was con- 
structed and built by Sir William Arrol and Co., 
Limited, Glasgow. The total cost, it may here be 
stated, of the bridge, including the removal of the 





Girder 
( 5124.8) 
Fic. 36. ARRANGEMENT FOR ALLOWING EXPANSION 


AND CONTRACTION OF SEGMENTAL ARCHES. 


old masonry structure, was 90,0001. The main 
members of the six segments forming each arch are 
of the web type, as shown in Figs. 22 to 26. They 
are 4 ft. deep, and are built at a radius to soffit of 
185 ft. 6in., with a rise of 22 ft. 147 in. The 
details and dimensions are given in Fig. 22. 
From the extrados there runs parallel with the 
roadway a web girder 2 ft. 6 in. deep, which is also 
continued in a vertical line, down the face of the 

ier to connect with the curved girder at the spring- 
ing level. The spandril thus formed (Fig. 22) has 
lattice bracing which is shown in detail on the two- 
page plate. The bracing between the tup horizontal 
and the bottem curved member is divided into 
6-ft. squares, and the details, as well as the brac- 


ing between the six segments forming the com- |! 


plete width of the arch, are illustrated in the sec- 
tions, Figs. 26 to 31, which are taken at succes- 
sive points from the pier to the centre of the 
arch. Fig. 23 is also a section through the second 
vertical bay. 

It will be seen that a lattice girder 2 ft. 6 in. 
deep is carried on the bottom 14-in. flange of the 
horizontal member of the spandril, to form the 
base for the roadway; but the lattice work has been 
dispensed with in favour of vertical braces in two 
of the six bays, so as to leave space for the gas 
and water mains, electric conductors, &c., which 
are carried on cast-iron bearings supported on the 
cross-bracing, as shown in Fig. 26. The roadway 
is carried on built joists placed at 6-ft. inter- 
vals coincident with the vertical bracing bars, or, 
towards the centre of the arch, with the vertical 
stiffening T’s on the webs of the main girders. 
The flanges of these joists carry 4}-in. blue brick- 
jack arching, and over this is a bed of concrete on 
which the gn sets are laid in the usual way as 
shown in Fig. 26. The foothpath on each side is 


11 ft. wide, and is of Stuart’s granolithic, the road- 
way is 53 ft. wide, and as shown in detail by Fig. 
35 annexed, rails have been laid with a conduit for 
eable traction. The work of construction was under 
the direction of Mr. J. Fred. Harrison, Assoc. M. 
Inst. C.E., who acted as resident engineer for 


The new bridge runs north and south and occu- 
pies the site of the old structure, and during its 
construction it was n to maintain com- 
munication for passenger and vehicular traffic 
between the “old” and “new” towns. Two 
methods presented themselves by which this could 
be done: (1) To build a temporary bridge capable 
of dealing with the whole of the traffic as was done 
during the reconstruction of the Jamaica-street 
Bridge in Glasgow by the same firm—Messrs. Blyth 
and Westland ; or (2) to remove half the old and 
complete half the new bridge while using the un- 
oohed half of the old bridge for the traffic. The 
latter method was adopted and the eastern half of 
the old structure was first removed to admit of the 








en ee 


at right angles to the line of the bridge. Again, 
in the south haunching of the southernmost large 
span there were three arches el with the axis 
of the bridge, as is to be found in many of the old 
Roman bridges. These were of 8 ft. 8 in. span, 
2ft. 6in. piers, with spandril walls 5 ft. 3 in, 
thick. 

A stage was first erected across the railway 
station, the site of which is spanned by the bridge, 
18 ft. above rail level. Care was of course taken 
to make it of sufficient width to insure that there 
would be no interference whatever with railway 
traffic. This staging is shown in the engraving, 
Fig. 39, on page 496. Centring was constructed 
under all the arches to facilitate their removal. As 
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Fig. 35. 


across this half in 
but other vehicular traffic was allowed in one direc- 
tion only, having to return vid Waverley Bridge, 
the Monument, or other way. 


some of the features of construction revealed by 


found very good and strong, some of the joints of 
the arches being fully 2 in. thick. The haunches 
of the large spans, it was found, had no filling, 





Messrs, Blyth and Westland. 





large arches or circular voids being constructed 





first half of the new bridge being proceeded with, | 
and during this operation the tramway cars run | A L 
both directions in a single line, | the centre line of the old bridge. 


| decided to 
The first process consisted in the demolition of 
one-half of the old bridge, and as it was built as) 
far back as 1763, it is not without interest to note | 
the destructive operations. Craigleith stone had | and filling them inat once with concrete. 4 
been largely used * the keno ; the lime was | quarter of the rubble backing was built in lime, but 








Section or Roapway SHowi1na CaBLe ConDvlmts. 


soon as possible after the removal of the original 
spandrils, temporary spandrils were built along 


The site of the north abutment was surrounded by 
buildings, and the street traffic extensive, and it was 
take the foundation out in four portions. 
The north-eastern quarter was thus commenced 
first, and owing to its proximity to the Genera 
Post Office it was found desirable to still furth«r 


subdivide this excavation by taking out ee 


owing to the vibration caused by traffic and = 
difficulty of the work it was found that it a 
too slowly, and thus it was decided to use cemen 
for all other portions. The second (south-eastern) 
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Fic. 38. Cast-Iron SPRINGERS IN PosITION, 


quarter was next taken out, and the masonry 
brought up to springing level alongside the face- 
work. The first and second portions were keyed 
together by large dovetail recesses left in the 
earlier portion for that purpose, and the whole 
bonded by a slab of concrete 3 ft. thick. It may 

here mentioned that dovetailed recesses were 
used in all cases for bonding the different portions 
of the concrete, masonry, and brickwork together, 
and they were found simple and effective. The 
three eastern cast-iron springers were set accu- 
rately in position on the masonry and the 
bolts dropped into the pockets left for them ; 
and the whole grouted with 1 to 1 or neat Portland 
cement. The masonry was then carried up, to- 


gether with the vertical brick arches of the voids, 





leaving about 18 in. clear of the springers—except 
the ashlar work, which was scribed to the castings 
—to the level of the top of the springers, and the 
space left was then filled with concrete well rammed 
in. This method was adopted with all the springers, 
both on the piers and abutments. Above the 
springers the abutments were completed, leaving 
voids, and the roadway was then formed. The 
western half of this abutment was also taken out 
and built in two halves, and to expedite matters 
much of it was removed by tunnelling under the 
old roadway, the surface being retained by suitable 
timbering prior to the opening of the east portion 
of the new bridge. The south abutment was dealt 
with in a similar manner, and need not be sepa- 
rately described. Both abutments were founded 





on hard clay, the north about 2 ft. 6 in, below rail 
level, and the south about 24 ft. 6 in. below the, 
level of Market-street. 
The north pier foundation, as shown by Fig. 3,. 
e 425 ante, was encroached upon by one of the 
piers of the old bridge, and therefore had to be built 
in portions. By cutting away the scarcements of the 
divi, and removing as much as possible of the, 
east half, rather more than half of this foundation 
was built in one operation. Owing to the. soft, 
nature of the. ground, which to a large extent was 
‘“‘made” up with mud deposited from the old 
North Loch, part of this excavation had to be sheet 
piled from 20 ft. below platform level, as also had 
the whole of the west end adjacent to the wall of 
the new booking office. The area, 99 ft. 6 in. by 
22 ft., was removed in small blocks and concreted 
as quickly as possible, the whole of the blocks 
being bonded by dovetails and by a continuous 
slab of concrete. For reasons to be ra 
later in our article on the new station buildings, 
the concrete of the pier was only brought to within 
10 ft. of rail level, and the shaft of the masonry 
had no enlarged base, but was commenced and 
carried up with dimensions 95.6 ft. by 18 ft. The 
strata exposed in the bottom of this foundation 
(fireclay, gravel, blaes, sandstone, mud, and whin- 
stone) lead to the conclusion that it was located on. 
the site of the geological fault which divides Edin- 
burgh. An ashlar wall of exceptional workman- 
ship was exposed both here and at the south pier 
in a beautiful state of preservation ; it was appa- 
rently a quay wall at one time. ; 
The south pier was situated between two of the 
piers of the old bridge, so that the work here was 
quite straightforward. The whole area (99 ft.6 in. by 
22 ft.) was surrounded by 12 in. by 6 in. sheet 
piling, 40 ft. long, which were generally driven in 
24-in. or 36-in. widths, and excavation carried to 
the gravel, found at a depth of about 37 ft., in blocks. - 
about 25 ft. long, each block being brought up to | 
about 15 ft. from the rail level, and the whole 
covered with a slab of concrete 12 ft. thick laid on 
in thin layers continuously from end to end, thus 
forming a monolithic block some 2800 cubic yards 
in extent. On this the pier of brickwork, faced 
with 18-in. ashlar, 96.6 ft. by 19 ft., was built up 
toa height of 4 ft. above rail level, and there re- 
duced by a base course to 95.6 ft. by 18 ft,, and 
thence carried up.to springing level. The springers 
were set and grouted, and the building work com- 
pleted, as shown in the engravings. During the 
excavations the bed of the old North Loch was. 
distinctly traceable, and at the south abutment a 
round, bottomed with oyster shells, reminded one 
of the historic oyster cellars of the neighbourhood. 
The steel work was all erected by a travelling 
gantry, one leg of which ran on rails on the staging, 
while the other was on rails laid on the old bridge 
for the eastern half, and on the first half of the new 
bridge for the western half subsequently con- 
structed. The segmental girders, of which there 
are six for each span, average 9} tons each. Each 
was built and completed in Sir William Arrol and 
Co.’s yard, and the ends machined radially, and the 
butt joints covered, as shown in Fig. 24. The 
flange rivets, after erection on the site, were closed 
by machine, and the web rivets by hand. The ten- 
sile strength of the steel averaged about 29 tons, 
with 24 per cent. of elongation. The segments were 
erected on timber trestles placed where possible, 
as shown in Fig. 37 on the present page, set joints 
covered and bolted, and the arch then raised 
to the required position. The rockers at the 
springers were wedged into ‘position in their seats, 
and the space between the rockers and the end 
of the springers measured for cast iron or steel- 
machined packings, which were made in portions to 
clear the bolts that were inserted, and the arch was 
then finally adjusted in position. The packings were 
inserted only at one end of the arch, and were ex- 
pected to be 1} in. thick, but they varied from ,, in. 
to 1fin. The elasticity of the structure was ren- 
dered distinctly visible, for as the brickwork was 
built from the one end of the arch, the opposite 
haunch rose nearly # in., and subsided as the weight 
advanced. The expansion joints at the rapa and 
abutments allow for a total expansion of 1? in. per 
span, and for any probable contraction, as will be 
seen by the rough sketch, Fig. 36 ; 1#-in. expan- 
sion would mean about 3-in. rise of the arch, and 
the rockers would permit this without bringing any 
undue stresses on the steelwork. Each springer is 
7.15 ft. higher than that north of it, equal to a gra. 





dient of 1 in 27. The fitting of the bracing and 
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the beams for supporting the road do not call for 
"special comment. 

The parapet and other ornamental work is a 
combination of steel plates and cast iron, as shown 
by Figs. 32 to 340n the two-page plate. Wherever 
possible steel was used, as indicated on the drawings 
reproduced. Each bay contains the following 
castings, two base mouldings, two horizontal and 
two vertical panel mouldings, pilaster, pilaster 
cap, and cope length, and a steel panel plate. The 
— was erected by the steel brackets being 

lted, set, and riveted to the cross-girders. The 
flat plate of the cornice and the bearing angle at 
the foot of the parapet were then attached to the 
brackets, and on these the two cast-iron base 
mouldings were erected and packed to a straight 
line to avoid the camber of the longitudinal girders. 
Between the inner base moulding and the bearing 
angle a continuous copper strip was inserted to 
prevent water leaking through the parapet (Fig. 
33). The cast-iron pilasters were then placed 
in position, and the bottom and end panel mould- 
ings, with the steel panel plates between them, 
over which the top panel moulding was placed. 
These were all bolted together, and the whole keyed 
by the pilaster caps and cope castings which were 
fixed in their relative positions by three-quarter 
studs, tapped in at the joints half in‘cope and half 
incaps. The castings were made by Messrs. Walter 
MacFarlane and UCo., Limited. All the other 
mouldings were pinned or bolted to the steel 
plates which formed the ground work of the orna- 
mentation, and which were in turn riveted to the 
main structure. 

Manholes are provided over each pier, and abut- 
ment capable of being opened to admit 12-ft. pipes 
into the pipe tracks running the whole length of the 
bridge. A section of the cable track is given in 
Fig. 35 on page 402. It drains into 15 in. by 12 in. 
galvanised-iron troughs laid in the pipe tracks. 
A large box to hold cable pulleys is provided in 
the north span of the bridge. 


(Zo be continued.) 








THE ‘‘SHIKISHIMA.” 

In our last week’s issue (see page 468, ante) we 
. a description of the Japanese battleship 
Shikishima, constructed by the Thames Iron Works 
Engineering and Shipbuilding Compary. We now 
supplement that description by an. illustration, on 
page 501, of this fine vessel, reproduced from a photo- 
graph taken during her speed tests at Torbay, and we 
may repeat a few of her leading particulars : 


Length over all gel tyes 438 ft. 
oe between perpendiculars ... 400 ,, 

Breadth, extreme ... ae os 75 ft. 6 in. 
Depth a Bt 45 ,, 245, 
Draught, mean =m cai se Ce ae 
Displacement at mean draught ... 14,850 tons 
Indicated horse-power ovat 15,000 
Number and type of boiler 25 Belleville 
Heating surface 40,000 sq. ft. 


Mean speed on trial 19.023 knots 
Number of screws ... 


ae Two 
Side armour ... ... Harveyised nickel 


steel. 
Maximum depth 8 ft. 2 in. 
os thickness 9 in. 
Minimum om = 52 _ ee 
Thickness of barbette armour ‘ as. 
Number of incandescent 16 candle- 
power lamps a aa 
Number of 24-in. searchlights 6 
Power of oe iS 20,000 candle- 
power. 


The armament of the Shikishima consists of four 
12-in. 40-calibre guns, two in each barbette ; fourteen 
6-in. quick-firing guns, mounted in casemates ; twenty 
12-pounder guns; twelve 47-millimetre quick-firing 
guns; four 18-in. torpedo tubes, below water line; 
and one similar tube above water line. 





Great NorTHERN AND Mipuanp Ratiways. — An 
agreement has been made b. the Great Northern Rail- 
way Company to run ex and fast goods trains over 
the Midland Railway Company’s system to and from 
Manchester. The Great Northern Railway Company’s 
arrangements with the Great Central Railway Company 
for running through the Midlands to the south, have not 
worked smoothly, and considerable litigation, which has 
entailed serious cost, has taken place. In order to avoid 
further expenses in this direction, the Great Northern 
officials have decided to cut themselves adrift from 
the Great Central, and the new arrangements with 
the Midland will come shortly into operation. The 
Great Northern traffic will be conducted through Stock- 
port, and then either vid Marple or round the Dore and 
Chinley line. A connection has existed between the 
Great Northern and the Midland systems at Brinsley, 
near Codnor Park, for some years; and, therefore, the 
Dew arrangement can come into force without delay. 








NOTES FROM THE NORTH. 
Guasgow, Wednesday. 

Glasgow Pig-Iron Market.—Business was very quiet in 
the warrant market on Thursday forenoon, and the tone 
was easier. Only some 15,000 tons of iron changed hands, 
and there was a drop all round ranging from 2d. to 4d. per 
ton. In the afternoon business was again quiet, but prices 
were higher, and the settlement quotations were: Scotch 
iron, 693. 6d. per ton; Cleveland, 683. 3d.; Cumberland 
and Middlesbrough hematite iron, 74s. 6d. and 74s. per 
ton respectively. Some 20,000 tons of iron changed hands 
in the afternoon. Only a very small business was 
done on Friday forenoon, holders being firm, and there 
was an advance of from 14d. to 2d. perton. In the after- 
noon the market was active and steady at the forenoon 
prices. The sales for the day amounted to about 40,000 
tons, and thesettlement prices were: 69s. 74d., 68s. 6d., 
743. 74d., and 74s. per ton. In the forenoon on Monday 
some 10,000 tons were dealt in, the tone being very 
firm, and prices not much affected. Scotch iron was 
unchanged in price, Cleveland rose 2)d. per ton, 
and hematite iron $d. About 15,000 tons were bought, 
and prices rose from 1d. to 14d. per ton, the settle- 
ment prices being 693. 9d., 68s. 9d., 743. 9d., and 74s. 
per ton. Business was extremely quiet in the warrant 
market on Tuesday forenoon. Only 7000 tons were dealt 
in, and very little change in prices took place, About 
15,000 tons changed hands in the afternoon; and Seotch 
iron fell 2d. per ton. Business was very quiet this fore- 
noon, only some 6000 tons changing hands. But the 
tone was oe. owing to the heavy withdrawals from 
stores. The advance was 24d. to 3d. per ton. In the 
afternoon only 5000 tons were dealt in, and prices suffered 
but little change from the forenoon. The settlement 

rices were: 693. 104d., 693., 743. 104d., and 743. per ton. 

he following are the quotations for No. 1 makers’ iron : 
Clyde, 80s. per ton; Gartsherrie and Calder, 80s. 6d. ; 
Summerlee, 83s. ; Coltness, 863. per ton—the foregoing 
all shipped at Glasgow ; Glengarnock (shipped at Ard- 
rossan), 79s.; Shotts (shipped at Leith), 83s.; Carron 
(shipped at Grangemouth), 81s. per ton. Here are the 
shipments of pig iron from all Scotch ports for the week 
ending last Saturday: To Canada, 1334 tons; for South 
America, 121 tons; for France, 280 tons; for Italy, 
2050 tons; for Germany, 520 tons; for Holland, 565 
tons ; for Belgium, 136 tons; smaller quantities for other 
countries ; and coastwise, 2318 tons. American trade 
advices are not so uniformly strong as has been the case 
of late, but home trade — are as strong as ever, and 
makers find increasing difficulty in meeting their de- 
livery orders. There were at the end of last week 82 
furnaces in blast, four making basic iron, and those 
making ordinary and hematite iron 39each. There are four 
more on ordinary iron than in the preceding week. At 
the corresponding period of last year there was the 
same number of furnaces in blast, but five fewer on 
ordinary iron, three more on hematite iron, and 
two more on basic iron. In spite of the actual break 
out of war warrants are distinctly higher than they 
were a week ago. For the moment there is comparatively 
little speculation, but there has been some buying by 
consumers. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 283,700 tons, as 
compared with 286,876 tons yesterday week, thus show- 
ing hs reduction amounting to 3176 tons for the past 
week, 


Finished Iron and Steel.—There is a brisk demand for 
finished iron, which is quoted at the advance recentl 
made. Steel is firm, and makers are well supplied with 
orders. The Corporation of Belfast are in the market 
ed about 2200 tons of tramway rails, fishplates, tee-bars, 

C. 


Glasgow Copper Market.—No transactions took place in 
copper last Thursday forenoon, but the price fell 43, 6d. 

rton, The metal was easier in the afternoon, but no 

usiness was done. There was nothing done in copper on 
the following forenoon, and the price was unchanged. 
One lot of 25 tons was bought in the afternoon, and the 

rice rose 23. 6d. per ton. Copper was not dealt in on 

onday forenoon, but the price made an advance of 
2s. 6d. per ton. There was nothing done in the after- 
noon, but the price was marked down 7s. 6d. per ton. 
No a was done to-day at, either meeting of the 
market, 


The Height of Tramway Wires.—The Tramway Com- 
mittee of Glasgow Corporation have lately had some 
difficulty in connection with meeting the views of the 
marine engineers and boilermakers on the question of 
the height of the overhead wires used in connection 
with the Glasgow Electric Tramways, and quite recently 
the two parties in the matter had a conference on the 
subject. The representatives of the master engineers and 
boilermakers were of opinion that they frequently had a 
load reaching to a height of 21 ft. 6 in., which is the height 
of the trolley wires. In the circumstances the Tramway 
Committee decided to make arrangements to have the 
wires lifted during the night to allow of such traffic pass- 
ing, on getting timely notice to do so, 


Another Tramway Contract for America.—A special 
meeting of the Tramways Committee yesterday considered 
offers for the steelwork in connection with the new power 
station at Port Dundas. It was unanimously agreed to 
recommend to the Town Council for acceptance at its 
meeting on Thursday the offer of Messrs. Riter, Con- 
ley, and Co, Pittsburg, at 25,0007. The other offers 
were three in number, from British firms, and were re- 
spectively 32,484/., 35,085/., and 39,650/. The Clayton 
Manufacturing Company, Manchester, were given the 
contract for two cranes. 


Lecturer on Metallurgy in the University,—At a weet- 





ing of the Glasgow University Court, held yesterday, Mr, . 
W. Carrick Anderson, D.Sc., was appointed Lecturer on 
Metallurgy for one year from date, to give courses of 
lectures on fuels, fireclays, and other materials, and on 
the extraction of metals from their ores. This is the first 
time for the University to give any direct regognition of 
the subject of metallurgy in the city where J.B. Neilson’s 
hot-blast invention was worked out, and where the 
Siemens steel process has made the most progress. 


Messrs, Fleming and Ferguson, Limited.—The second 
ordinary meeting of the shareholders of the firm of 
Fleming and Ferguson, Limited, Paisley, was held in 
that town last Thursday. Mr. W. G. Fleming occupied 
the chair, and @ a most interesting speech in sub- 
mitting the annual report for approv: Including an 
interim dividend paid on April 1, he declared a dividend 
of 12 per cent. to the ordirary shareholders. In shi 
building and engineering the firm have been exceedingly 
busy during the whole year, and have quite enough work 
to keep them going for the new year. 





Tramways IN SoutH SrTarroRDSHIRE.—The British 
Electric Traction Company are doing a splendid work 
towards linking - all the many populous towns and 
villages in South Staffordshire with electric tramways, 
There is a ao field for such private enterprise, for, 
although Walsall with 71,791 inhabitants, and Wolver-. 
hampton with 82,620, might wish to have a local 
system, it would be too small to insure a fair return 
on the expenditure, with the low fares now demanded. 
Moreover, what is wanted most in such cases is the con- 
nection between town and village, and within 70 square 
miles there are quite twenty places all worth connecting 
in this way. The British Electric Traction Company 
have arranged terms for the purchase of the most of the 
one-horse shay concerns now running, and with most 
of the local authorities and urban councils—but there 
are one or two local bodies who obstruct a large 
and benificent schemes by unreasonable objections. 
As the company, in a report just issued, say the 
refusal of such consent is withholding from the dis- 
trict the full benefit of joint control and of through com- 
munication over the whole of the tramways. That such 
a policy is mistaken is obvious to any impartial student 
of the question : even a cursory examination of the condi- 
tions will show the utter impracticability of the local 
authorities taking over and working independently the 
short sections within their areas. Travellers de not want 
to change cars at the municipal boundaries, but want to 
move from one centre of population to another. More- 
over, if the local authorities of Walsall, West Bromwich, 
and Wednesbury are determined to work the tramways 
themselves, they can do so only by breaking up the whole 
tramway system because they are only entitled to purchase 
the various sections of the tramways at certain specified 
dates and cannot purchase the whole until 1905. The 
company are arranging to do so on terms favourable to 
all concerned. 





Tue Late Mr. Haminton Y. Castner.—The Times 
announces the death at Adirondacks in the New York 
State of Mr. Hamilton Y. Castner, whose name is so 
closely identified with the manufacture of aluminium and 
sodium, and with the electrolytic production of alkali and 
bleaching powder from common salt. He had the good 
fortune to see all these processes extensively applied on a 
commercial scale alike in Great Britain, on the Continent, 
and in the United States, and he continued until his 
death in the position of managing director of the Alu- 
minium Company, of Oldbury, and of the Castner- 
Kellner Company, at Westpoint. Mr. Castner, who 
was born in the States, commenced works in Lam- 
beth for the .manufacture of his metal sodium. 
The first detailed description was published in ENcI- 
NEERING (vol. xliii., page 86). Mr, Castner devoted 
himself to this manufacture with such success that 
the company were able to reduce the price of alu- 
minium from pounds to shillings. When the use of 
electricity as a decomposing mt superseded the 
older purely chemical process, Mr. Castner set about 
another scheme, which ee proved eminently successful 
from a business point of view. This was the production 
of sodium on a large scale by the original reaction by 
which Humphrey Davy in 1808 discovered the metals of 
the alkalies. Many difficulties were, of course, met 
with, but all were successfully surmounted, and, whilst 
Davy only obtained the metal in pieces the size of 
peas, the quantity now pre under Castner’s patents 
in England, Germany, and America amounts to many 
tons every week, and the metal sodium, which had 
hitherto been a rarity scarcely known to others than scien- 
tific chemists, has now become a material largely used for 
cheapening the production by old “pene of many 
chemical substances, as well as for the manufacture of 
other valuable compounds by processes entirely novel. 
The second, and perhaps more important, work accom- 

lished by Mr. Castner was the establishment on a manu- 
acturing scale of a process for the electrolytic 4 


of alkeli and bl powder from common salt. T! 
discovery of a practical and economic method of applying 
electricity to the decomposition of common salt is of the 


highest commercial im and Castner’s process 
bids fair to ecli altogether the purely chemical — 
tions by which hitherto these two products, so — 
to the well-being of modern society, have been obtained. 
It is interesting to note that these two t ogre 
ments in industrial chemistry have been carried out HM 
the genius of an American citizen, working in Ragin 
and supported by the help of English capital and by the 
co-operation and advige of English business men and men 
of science, ; 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Coal Returns.—The official return showing the 
imports and shipments of Yorkshire coal at Hull have 
just been published. On the whole, it shows a progres- 
sive business is being done. The return, while showing 
that a large business is being done by South Yorkshire 
coalowners, clearly points to the fact that the cheaper 
qualities of steam coal have been more largely patronised, 
most of the West Yorkshire collieries showing increases. 
The exports for the month show a falling off, which 
may, to some extent, be accounted for by the fact 
that the demand in the open market is brisk, and 
in some instances more money can be obtained. The 
total quantity of coal imported at Hull last month 
pores 342,224 tons, against 336,912 tons, an increase of 
5312 tons. Daring the past nine months the exports 
totalled 2,642,736 tons, against 2,514,384 tons, the in- 
crease being 128,352 tons. The quantity dealt with 
coastwise during the month amounted to 22,502 tons, of 
which 12,940 tons went to the. Metropolis. In the course 
of the nine months, 195,869 tons were dealt with, 
127,705 tons going to London. The exports for the 
month show a decline of 14,362 tons, the quantity sent 
in September, 1898, being 212,241 tons, whilst last month 
only 197,879 tons were dealt with. The exports during 
the past nine months reached no less than 1,350,897 tons, 
as compared with 1,244,682 tons in the corresponding 

riod of 1898. The chief receivers last month were 

weden and North Russia, which took fully half the 
quantity exported. 

South Yorkshire Coal Trade.—No important change is 
to be noted in the position of the coal trade in the Y ork- 
shire district. The pits are working steadily and the 
men as a rule making full time. House fuel is in brisk 
demand, and the advanced rates which came into opera- 
tion at the beginning of the month are well maintained. 
A marked falling off is to be seen this week in the ton- 
nage sent to Hull and the east coast for shipment. The 
season has been an exceptional one, but is closing in fast. 
Steam fuel generally is in good request, the inland de- 
mand continuing much above the average of last year. 
Coke is scarce, and there is a demand for more than is 
produced. 


Steel and Iron Trades.—The pressure of work in many 
departments at the large works is as great as ever. 
Makers of armour-plates have almost completed their 
extensions and more work is now being turned out than 
ever before. In the last few weeks further orders for 
armour have been placed, as well as for large forgings, 
and the machinery is going night and day. Although 
the home railway companies are not buying rolling stock 
and stores as freely as some time ago, on account of the 


high prices ruling, there is plenty of work on hand for | 7 


foreign markets, and men are being fully employed. For 
ingot moulds, heavy rolls, and similar appliances there is 
an excellent demand, and better prices are ruling. All 
classes of iron are scarce and daar, and there is apprehen- 
sion that should the Americans come here to buy, quota- 
tions will go up with a leap. 





Sxipton.—Arbitration proceedings between the Skip- 
ton Urban Council and the Skipton Gas Company to 
determine the price to be paid for the compulsory pur- 
chase of the gas works by the council are to commence 
in London Noveenbie 20. The arbitrators will be Mr. 
C. Hunt, of Birmingham, for the council, and Mr. Corbet 
Woodall, of Westminster, for the company. Mr. J. 
Mansergh will act as umpire. 





Tue Paris Exurerrion.—More than a hundred con- 
sin different departments of science and art, dover- 
ing pretty well the whole field of intellectual activity, 
have already been arranged to be held during the Paris 
Exhibition. | An influential committee, of which Pro- 
fessor Patrick Geddes and Professor James Mavor are 
the joint secretaries, and which already includes names so 
famous as those of Sir Archibald Geikie and Lord Lister, 
Professors Schafer and Oliver Lodge and J. J. Thomson, 
Dr. John —, and Professor Sedgwick, with many 
others, has been formed as a nucleus for a general com- 
mittee (as their circular tells us), ‘‘ consisting of members 
of the British Association, the jation Francaise, and 
of other representatives of pure and applied science, 
education, art, &c., with the cbject of promoting arrange- 
ments for an international meeting or assembly in connec- 
tion with the Paris Exposition of 1900.” This committee 
Proposes to make arrangements for the benefit not only 
of the specialists who wish to attend particular congresses, 
but for the wider circle of those who wish to be informed 
of the special objects of importance in any department 
of knowledge which particularly interests them. Lectures 
on the various departments and expert guidance a2. 
the maze of exhibits are shane toe arranged. The 
special importance of this new departure is that the 
University of France is expected to take a quasi-official 
interest in the matter. At first there seemed no chance 
of this ; such lectures as were arranged at the Exhibition 
of 1889 were so badly attended that all intention of re- 
peating them had been abandoned. But it is now thought 
that the remarkable development of university extension, 
qecally in Great Britain and in the United States, 
during the past decade, with its corollary of successful 
Summer meetings” at Oxford, Cambridge, Edinburgh, 
= many similar pisces, offers an entirely new public 
“ such lectures. It isto the intermediary class between 
the men of science and the people who come merely for 
po per that the appeal is tobe made. The principle 
th treating the Exhibition as a museum, in connection with 
the university on the one hand and the complex organism 
of modern incystrial life en the other, deserves support, 





NOTES FROM CLEVELAND AND THE | 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. — Yesterday the weekly 
market here was very largely attended, and notwith- 
standing war news the tone was most cheerful. Had it 
not been for the scarcity of iron, a large business might 
have been done. Quotations were very strong, and 
perhaps the most gratifying feature of the market 
was the fact that buyers were prepared to place 
orders for delivery over next year at prices similar to 
those ruling for early delivary, so that there is apparently 
very considerable confidence felt with regard to the future. 
The demand for pig iron for prompt delivery was 
greater than the producers could oupey. It was, under 
the circumstances, not surprising to find a general impres- 
sion prevailing that quotations will still further advance 
in the early future. th makers and merchants put the 
price of No. 3 g.m.b. Cleveland pig iron at 69s. for 
rompt f.o.b. delivery, and it was not easy to purchase at 
ess though several attempts were made to do so. There 
were plenty of buyers at 683. 9d. A sale was reported 
at 70s. for next spring delivery. The lower qualities of 
Cleveland pig were dearer in price. No. 4 foundry ranged 
from 67s. 3d. to 67s. 6d. ; and grey ane from 65s. 9d. 
to 66s., and most makers adhered firmly to the higher 
quotation. Middlesbrough warrants opened stron 
at 683. 9}d., but eased by the close to 68s. 8d. cas 
buyers. There was almost no east-coast hematite pig iron 
available for sale, nearly every ton that can be made this 
year having already been dis; of. Quotations were 
all but nominal. About 76s. was named for early de- 
livery of Nos. 1, 2, and 3, but undoubtedly more 
could be obtained by anybody who had any to 
sell. There was nothing at all doing in the Mid- 
dlesbrough hematite warrants, of which there is now 
only some 12,000 in circulation. Spanish ore was very 
strong, chiefly owing to the stiff freights. Rubio was 
18s. to 18s. 6d. ex-ship Tees, and freights Bilbao-Mid- 
dlesbrough were about 7s. 74d. To-day there was prac- 
tically no alteration in the meet the only rey eer g 
in Middlesbrough warrants, which improved to 1ld. 
cash buyers. 


pean, owen Iron and Stecl.—The state of the manu- 
factu iron and steel trades is most satisfactory. Pro- 
ducers are all full of work, and they cannot meet the 
demands made upon them. In several cases orders 
have had to be refused, and, in fact, few firms are in a 
position to enter into contracts for delivery before next 
spring. Quotations for some descriptions have been 
further advanced. Common iron bars are 8/. ; best bars, 
87. 10s.; iron ship-plates, 7/. 10s.; steel peal geome 
7l. 15s. ; steel boiler-plates, 97. ; and iron and steel ship- 
angles, each 7/. 7s. 6d.—all less the usual discount. 
eavy sections of steel rails are fully 6/. 1s. 5d., and 
steel railway sleepers 7/7. 10s. 


Coal and Coke.—There is a full demand for coal, especi- 
ally for Durham gas and bunkers. Supplies of gas coal 
beyond running contracts are rather difficult to secure 
and quotations are from 10s. 64. to 11s. for best kinds. 
Unscreened bunkers are about 11s. f.0.b. Coke is in good 
request and firm in price, and several sellers have ad- 
vanced quotations. For medium blast-furnace qualities 
delive here 22s. is asked, but purchases have been 
made at 21s. 9d. 





CanaDIAN Rowiine Miiits.—Mr. J. W. Andrews, of 
Harrisburg, has become general manager of the Canada 
Rolling Mills, of Montreal. 


AGRICULTURAL Enaings.—The value of the agricultural 
steam engines exported in September was 57,081/., as 
compared with 62,4597. in September, 1898, and 36,3092. 
in September, 1897. In these totals European countries 
figured for 45,674/., 44,798/., and 29,012/. respectively. The 
aggregate value of the exports to ie aes 30 this year 
was 585,522/., as compared with »4702. in the cor- 
responding period of 1898, and 439, 149/. in the correspond- 
ing period of 1897. In these totals European countries 
figured for 476,487/., 479,319/., and 347,928/. respectively. 

e exports of 1897 were reduced by the great strike in 
the engineering trade. 





Tue Late Mr. C. 8. Du Sautoy, or SouTHAMPTON.— 
Many of our readers will learn with regret of the death of 
Mr. C. S. Du Sautoy, who was for many Sw super- 
intendent engineer of the Union Steamship Company of 
South Africa. ae two months ago, he was suddenly 
seized with illness when engaged in his favourite pastime 
of bowls, and never recovered ; his end, early on —— 
morning, the 8th inst., being not altogether unexpected. 
He was forty years of age, and was the son of Mr. H. Du 
Sautoy, who was for many years chief in the service of 
the Royal Mail Company, and later was superintendent 
of the company’s works at Southampton Doc The son 
served his time as a marine engineer in these works, and 
after a period of sea service became chief in the Union 
Company’s service, and later succeeded Mr. Archibald 
Thomson in the office his father had formerly held—super- 
intendent engineer of the ow fleet. Three years 
ago, however, he retired from the active work, although 
he continued in the responsible position of consulting en- 
gineer. The staff took the opportunity of giving tangible 
expression to the high esteem in which he was held. Mr. 
Du Sautoy was an officer of the Royal Naval Reserve, 
being one of the very few_men holding the rank of 
Honorary Chief Engineer in Her Majesty’s Navy, a dis- 
tinction of which he was very proud. He was President 
of the local branch of the Institute of Marine Engineers, 
as well as a member of the Central Executive, and a pro- 
minent Freemason, 








NOTES FROM THE SOUTH-WEST. 


Cardiff.—There has been a good demand for steam coal ; 
the best descriptions have made 13s. 6d. to 14s. per ton, 
while secondary qualities have brought 123. 9d. to 13s. 
per ton. Household coal has also been in request ; 
No. 3 Rhondda large has brought 13s. 6d. to 133, 9d. 
per ton. Coke.has shown little change; foundry quali- 
ties have made 27s. to 28s. per ton, and furnace ditto 
24s, to 253. per ton. As regards iron ore, the best rubio 
has made 16s. 9d. to 17s. per ton. 


South Wales Coal and Iron.—The exports of coal from 
the four principal Welsh a in September were 
1,439,272 tons foreign and 344,884 tons coastwise; the 
exports of iron and steel were 2936 tons; of coke, 17,367 
tons; and tent fuel, 50,697 tons. The exports of 
coal from iff in the tirst nine months of this year 
were 12,855,357 tons ; from Newport, 2,878,169 tons; from 
Swansea, 1,809,543 tons; and from Llanelly, 193,904 tons, 
The exports of iron and steel were: Cardiff, 22,840 tons ; 
Newport, 19,586 tons ; Swansea, 6035 tons ; Llanelly, 
nil. The exports of coke were: Cardiff, 59,383 tons; 
Newport, 10,659 tons; Swansea, 24,313 tons; Llanelly, 
nil, The exports of patent fuel were: Cardiff, 312,590 
tons ; cow ia 69,637 tons; Swansea, 389,740 tons; 
Lianelly, ni. 

Water Supply of Cardiff.—Speaking at a municipal 
meeting on Wednesday evening, Mr. Alderman Jones 
said a@ new reservoir was in contemplation for Cardiff. 
Owing to the long drought during the summer, the town 
was reduced to 30 days’ water supply, and some members 
of the council were considering the advisability of trying 
to obtain powers next year to improve the present system. 
It would mean an increase in the rates, but it was abso- 
lutely necessary. 

South Wales Institute of Engineers.—A general meeting 
of the South Wales Institute of Engineers was held at 
Cardiff on Monday, Mr. H. K. Jordan in the chair. The 
following new members were elected ; Mr. W. 8. Davies, 
colliery manager, Mountain Ash; Mr. J. H. Edwards, 
electrical engineer, Cardiff; Mr. W. E. Phillips, colliery 
manager, Ebbw Vale; and Mr. J. S. Sparkes, mining 
engineer, Cardiff. Mr. Hawtrey, Naval Colliery, Peny- 
craig, was admitted to the student division of the insti- 
tute. Mr. J, Vaughan replied on a discussion ba the last 
meeting) on his paper on ‘‘ Wire Rope Conductors for 
Pit Cages,” and a vote of thanks having been accorded 
him, a debate on Mr. T. A. O’Donohue’s paper on 
“‘ Endless Winding,” was opened by Mr. White. At the 
end of the sitting, the discussion stood adjourned. 


Dockisation.—The dockisation committee of the Bristol 
Town Council being desirous of obtaining a report on 
dockisation at the earliest possible moment, has decided 
to consult Sir J. Wolfe Barry, Sir Benjamin Baker, and 
Mr. Hurtzig, 


Portishead.—At Tuesday’s meeting of the Bristol 
Town Council, the chief matter of interest were the pro- 
posals to extend the dock accommodation by enlarging 
the outer docks at Portishead. Mr. Alderman Proctor 
Baker pleaded urgency on the ground of Bristol being 
made a mail port if the needed accommodation were pro- 
vided forthwith. The idea was to enlarge the lock at 
Portishead to 750 ft. by 80 ft., at a cost of 350,000/., with 
an additional 25,000. to give swinging room for the 
largest steamer within the dock. The scheme was 
carried by a large majority. 

Coal in the Garw Valley.—The proprietors of the 
Ffaldau collieries have for some time been seeking the 
6-ft. seam, and their efforts, under the guidance of Mr. 
W. Johnson, M.E., have been crowned with success, 





Tue Suez CanAL.—The transit revenue of the Suez 
Canal Company in September was 281,600/., as compared 
with 261,200/. in September, 1898. The number of 
vessels which passed through the canal in September 
was 281, as compared with 270 in September, 1898. The 
aggregate revenue collected in the first nine months of 
this year was 2,803,266/., as compared with 2,595,447/. 
in September, 1898. The number of vessels which passed 
through the canal in the first three quarters of this year 
was 2793, as compared with 2696. 


Tue InpuctoR ALTERNATOR.—The Brush Electrical 
Engineering Company, Limited, of Loughborough, have 
recently completed a 600-kilowatt combined Raworth’s 
Universal engine and Mordey’s inductor alternator, for 
the Sheffield Corporation lighting station. We are in- 
formed that this plant is unique,.inasmuch as it is the 
only inductor alternator known to have been constructed 
for a periodicity so high as 100 periods per second. The 

lant ran its six hours’ official test on August 9 last, and 
a9 been in regular service ever since. The results are 
not only far superior to the guarantees, but superior to 
the best expectations of the designers. The combined 
efficiency at the test, on non-inductive full load, was 
fully 82¢ per cent., including excitation, when new and 
comparatively stiff, and 74 i cent. on one-third load. 
The rotor—which, as is well known, comprises nothing 
but a serrated flywheel without conductors or windings 
of any kind—is suspended between the engine cranks. 
The stator conductors are well insulated solid rods of 
copper through closed slots in the iron lamine ; 
the field is excited by a single coil, and the whole con- 
struction is so mechanical that it approaches one’s con- 
ception of an ideal dynamo. The engines are the t 
Univeraals so far under steam, though several others 
will shortly follow. Each crank is operated by com- 
pound cylinders arranged tandem ; each cylinder is single- 
acting, and the two Corliss valves are between: the cy- 


lipders, thug obtaining the shortest possible steam. porta, 
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PROFIT-SHARING. 


PRoFIT-SHARING by the distribution to the men 
of a bonus at a rate per centum on the year’s wage 
of the worker, determined by the total profit 
earned, has not gained much in the favour either 
of the men or their employers ; but asthe principle 
has much to commend it in certain trades and 
occupations we are glad to note occasional in- 
stances of successful application. A most suc- 
cessful instance has been: carried out by Mr. 
George Livesey, the chairman of the South 
Metropolitan Gas Company, where as a result 
of ten years’ operation 130,3811. have been paid 
to the men, and of this 96,000/. is invested in 
the company’s ordinary stock by about 2800 em- 
ployés, while 31,0001. lies to the credit of these 
and other of the men at 4 per cent. interest. More 
important still, the men, while maintaining com- 
plete independence with two representatives on 
the board of directors, work amicably in their rela- 
tions with their employers and have had their social 
status raised and their conception of the principles 
governing the relation of capital and labour 
broadened. The conditions for the application of 
the system were, in this case, distinctly favourable. 

If it be — that it is desirable that some- 
thing should be added to the-mere payment of 
wage to stimulate the interest of the worker in in- 
creased economy in all directions, if not also to 
greater diligence, then profit-sharing on the system 
referred to, suits in such cases where it is not pos- 
sible to individualise the influence directly exerted 
by a worker towards profit-earning.. A saleswoman 
in a milliners’ shop may not have a large turnover 
in a day when compared with that of her neighbour, 
but the circumstance may not be so much due to 
the fact that she has not exerted herself to please, 
but rather that her customers happened to be 
women who were merely ‘‘shopping” and not 
buying. Here, in such a case, a general bonus, 
rather than commission or individual reward, may 
be the fairer method of recompense. Many similar 
cases could be quoted. Again, where the produc- 
tion is the result of the co-operation of a large 
number of workers whose individual effort is inde- 
finable, the profit-sharing system is perhaps the only 
feasible one, but it has serious objections traceable 


ASE | to this very communism. Each man participates irre- 


spective of the extent of his individual earnestness 
or contribution to the general result, and thus, as 
in all socialistic schemes, there are always two 
opposing moral influences at work. This is sug- 
gested by the fact that while nearly half of the 
South Metropolitan Gas Works employés have an 
average of 70I. to credit, the others do not average 
more than 101. Time, however, may work its cure, 


506 | either in developing in the spendthrift a desire to 


save, or perhaps in his elimination altogether. 

A glance at the details of the South Metropolitan 
Gas Works scheme may bring some encouragement 
to employers where the occupation of the worker 
is similarly favourable to its application. Gas 
making is one of the industries whet individual 
effort towards profit-making cannot be directly de- 
termined and rewarded. Twenty-five years ago the 
Legislature, at the suggestion of Mr. facadan: em- 


bodied in an Act of Parliament the idea that an in- 
crease in the price of gas must be concurrent with a 
reduction in the dividend, and that increased divi- 








-|dend-involved at the same time a reduced rice of 


gas, a fixed standard for gas and dividend being 
etermined, variations of 1d. per 1000 cubic feet 
being equivalent to } per cent. of dividend. Thus 
the consumer shared in the profit. Ten years 
ago Mr. Livesey arranged for an extension of the 
same system, whereby the workers would also share 
in the advantages of reduced cost of production. 
Thus for every 1d. that the selling price of gas 
was less than 2s. 8d. per 1000 cubic feet, the 
workers were to receive a bonus of 1 per cent. on 
their salaries and wages. For two years the price 
was 2s. 3d., and the bonus was 5 per cent., but 
later the price became 2s, 5d., and the bonus 
become 3 per cent. The workmen accepted the 
inevitable, probably with as much grace as the 
shareholder in a public company. The acceptance 
of the bonus was made voluntary—an important 
int in view of the natural though regrettable 
istrust of workers towards such proposals. Indeed, 
Mr. Livesey’s scheme was looked upon with great 
disfavour by the trades unions ; but doubt-has lo 
since passed away. When the scheme’ was 5! 
in 1889, -it was ed that the workers who 
accepted it would be credited with the bonus for 
the three preceding years, although no cash was to 
be payable until 1894, but meanwhile interest at 
the rate of 4 per cent. per annum was added by the 
company. In 1894 the directors of the company 
sought to encourage the men to invest half of their 
bonus in ordinary shares in the company, while 
leaving the other half on deposit at the rate of 
interest already indicated. To those who bought 
stock -the directors ed to pay 1} per cent. for 
each 1d. under 2s. 8d. per 1000 cubic feet, instead 
of 1 per cent. as formerly; and still later they 
allowed their men to elect two of their number as 
directors to represent them on the board, although 
their holding was altogether disproportionate to 
that of the other shareholders. 

The workmen’s holding was 20,0001. out of five 
millions, and their representation two out of nine 
directors. As Mr. Livesey said, ina paper which he 
read last Saturday at a conference at Newcastle- 
on-Tyne on profit-sharing, the question was not 
one to be decided by rule of three ; it was governed 
by larger and higher considerations. It was . 
nised that the sooner a beginning was. made in 
educating workmen to understand and deal with 
the commercial aspect: of business the better, that 
the opportunity should be given them of learning 
the employers’ side of industrial questions as 
well as their own, and that they should take a 
share of responsibility. Two workmen took their 
seats on the board of directors in November last. 
‘¢They have,” said Mr. Livesey, ‘‘ been treated by 
the other directors as one with themselves, have 


done the work of directors, and have won the con- 
fidence and respect of all their colleagues ; more- 
over, d not be a 


the objection that a man co 
director one day and a simple workman under the 
orders of a foreman the remaining five has, so far, 
been shown to be groundless.” 

As to the financial results, the amount of bonus 
in 1890 was 60371. ; in 1894—the scheme having 
become more popular—the amount distributed was 
11,2761. ; the additional encouragement to invest 
brought it in 1897 to 17,332/., and in 1899 it was 
130,3811. The stock is purchased for the men free 
of charge, and, moreover, the directors, anticipat- 
ing the applications for such shares at the end of 
the year, buy in at the most favourable opportu- 
nities, and thus the stock is allotted at less than 
the current rate, an advantage appreciated by the 
men, who are not indifferent to the market value 
of their property.- Mr. Livesey said that the rela- 
tions of employer and employed have never been 
on such a footing of mutual confidence and good- 
will as during the last ten years. ‘‘Kach feels 
— free to speak to the other with the respect 

ue from man to man on any subject, and reason 
rules on both sides.” The two wéckinin directors, 
who were present at the conference, corrobo- 
rated this view. Again, as to the influence on 
the cost of manufacture, the wages, apart from 
the bonus, are the same as in other works, but 
the wages bill per ton of coal carbonised—2s. 3d. 
per ton—is about 1s. per ton less than in other 
ndon works.- This alone means a saving of 
50,000/. per annum ; and, as we have pointed out, 
labour’s share of the total of increased profit is 
20,6641., a very satisfactory proportion, for a con- 
siderable part of the economy is due to the use 
of improved machinery, which the men are encou- 
raged to work to its fullest capacity, And herein lies 
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the whole crux of the industrial situation at the 
present time. 

The increased intensity of industrial competition 
between nations, as well as between individuals and 
firms, enforces the necessity of much readier recog- 
nition of the community of interests of employer 
and workmen ; the one, for instance, must appre- 
ciate the necessity of placing in the hands of the 
worker the best resources that capital can supply, 
while the employé, on the other hand, ought to be 
willing now to use these appliances to the best of 
his ability, provided he secures some such share 
of the advantage accruing as is insured by Mr. 
Livesey’s scheme. The great engineering dispute 
of 18 months ago had a splendid educational in- 
fluence, for it was then made plain to the more 
intelligent workmen that it was imperative to make 
the best of the most modern of appliances, as the cost 
of production was thereby reduced, while the sum 
of the wages of the worker could be increased. 
Cheapened output with the greater purchasing value 
of wages, again, tends to counteract any effect 
that the greater rate of manufacture would other- 
wise have on the employment market. These 
economic truisms have been laid before the men at 
great cost to the employers, and their reluctance to 
use modern quick-speed tools to the fullest advan- 
tage has sensibly decreased, and it isto be assumed 
will continue to do so if they can hope to share the 
advantage. Such a claim we think is only fair. An 
employer may introduce new tools at great expense, 
which, by reason of their high speed or some other 
cause enables the worker to increase his output 50 
per cent. There is every reason to anticipate that 
the selling price will not require to be correspond- 
ingly decreased. Some reduction in the price must 
be made, but there will still be a higher remunera- 
tion for capital and labour, and both should share, 
the capitalist in return for his money and enter- 
prise, the worker for the diligence and greater 
strain involved by the increased work done. The 
human factor is undoubtedly an important element, 
and his recognition ought to be certain. 

. The scheme successfully applied at the South 
Metropolitan Gas Works is only one method of 
securing this end where time wage is adopted, but, 
as we have hinted, it is not so effective as other 
systems which secure individual reward for the 
concentrated effort of a worker engaged at a job 
which he himself can complete. With equal rate 
of bonus for all, it is disheartening for a mechanic 
who works industriously making sprocket wheels 
of a bicycle, while his neighbour loafs about over 
the ‘‘assembly.” It is true the piece-work rate 
provides a rough and ready means of measur- 
ing reward according to merit, and it is largely 
adopted. But in the present transition stage in all 
branches of engineering, when on every hand new 
machines are being substituted for old, some 
quicker method of apportioning the result of in- 
creased output is required. The other day we 
heard of the case where a mechanic on piece- work 
showed great reluctance to take the full work out 
of a new tool because his piece-work rate would 
certainly be reduced when his week’s wage was 
made up and found to be much higher than 
heretofore. Remonstrances followed, and the em- 
ployer in a weak or thoughtless moment agreed 
that no reduction would be made on the 
_—— rate. Under such conditions no 
irect return could be secured for the capital 
involved in the substitution of the new for the old 
discarded machine ; while the workman adding, 
say, 50 percent. to output increased his wage 
pro vrata. It is scarcely necessary to point out 
that the economic condition was not bettered by 
this change, but rather the reverse, as the cost of 
production, including return on capital, was in- 
creased. It became imperative later to reduce the 
iece rate, and the breach of promise was resented 
in the usual way This happenstoo often. Now 
the premium system, regarding which we wrote at 
length some time ago,* offers a much readier means 
of adjusting the wages, particularly in the transi- 
tion stage. The practice of cutting rates is always 
discouraging, and raises the belief that the worker 
is denied an adequate reward of his increased out- 
put, and it is here that the premium system appeals 
to the workers’ sense of fairness. A standard list 
is prepared showing the average output of each tool 
over a considerable period, and an arrangement is 
made with the workman under which he secures an 
agreed-upon sum for each hour saved, say, when 








* See Encinsenina, page 49 anée, 


working with the new tool from this standard time. 
Thus formerly 10 units may have been produced 
per day of ten hours, or one unit per hour. If the 
same work be done in eight hours the man gets his 

remium for the two hours saved, in addition to 

is former wage. In this way the worker is in- 
sured his former wage whether he was on piece or 
time work, and in addition shares with his employer 
the profit resulting from the higher speed of the 
new tool which he is working. The amount of the 
premium varies with the extent of physical effort 
involved in the augmentation of output. The 
system has been tried in various works, and has 
been welcomed alike by employers and men as a 
fair basis of sharing profit where individual effort is 
partly the factor, and can thus be measured. 





JURA BELLI. 

‘*OneE of the consequences of the outbreak of 
war is the absolute interdiction of all commercial 
intercourse or correspondence between the subjects 
of the hostile countries except by the permission of 
their respective sovereigns.” Such was the rule of 
law propounded (though not originated) by Mr. 
Justice Willes in the famous case of Esposito v. 
Bowden, which was heard in the Queen’s Bench in 
1857. In view of the state of war which at present 
exists between this country and the South African 
Republic, a few notes upon this interruption of 
commercial intercourse may be found useful to 
those who are concerned with the export of goods 
to, or the import of goods from, the hostile State. 

Inasmuch as the contest will be entirely confined 
to land, there is but little chance of interference 
with our shipping in connection with which most 
of the reported cases dealing with this curious 
branch of the law have arisen. Nevertheless the 

e of machinery and other commodities into 
or out of the Transvaal must in war time be sub- 
jected to rules with which we are unfamiliar in 
times of peace, and even if there is but little need 
to discuss such questions at the present time, what- 
ever be the issue of the struggle it is sure to leave 
in its wake a long train of commercial disputes 
which will be subjected sooner or later to the arbi- 
trament of the law courts. Just as politics leave 
their impression upon the pages of history, so the 
wars in which this country has from time to time 
been engaged have had the effect of calling into 
requisition the administration of the ‘‘jus belli,” as 
evidenced by the cases which appear in the law 
reports during or at the close of any campaign of 
importance. 

According to Lord Coke: ‘‘ Maxime conservanda 
sunt jura belli.” No jurist ever gave utterance to 
a wiser opinion. If the civil law, framed as it has 
been in the best interests of individual members of 
the community, is worthy of just administration, 
how much more worthy to be honoured in the 
observance are the laws which protect a nation 
from the evils of internal interference when its 
every nerve is strained for the maintenance of its 
own honour and the advancement of its own glory. 
The statutes which in bygone times were for the 
suppression of high treason, have remained in full 
force even to the end of the 19th century, and the 
recent proclamation issued by Sir Alfred Milner 
serves to show that the penalties for infringement 
of those statutes will be rigorously enforced. It is 
not our intention, however, to dilate upon the 
criminal laws of war. Ourobject is to explain the 
origin of the famous dictum which forms the open- 
ing paragraph of this article. 

A study of that principle will reveal the fact that 
it is founded upon considerations of the highest 
national interest. It is of paramount importance 
that individual enterprise should not interfere even 
in the least degree with the Government when 
waging war with a foreign country. The transport 
of goods into or out of the enemy’s territory even 
if it does not directly furnish the sinews of war, 
might do so indirectly by reason of the imposition 
of taxes. To decide whether the articles in 
question are of an offensive or an inoffensive 
nature would be impossible, especially in war 
time. Therefore the rule may broadly 
stated, that in every contract made with a dweller 
in a foreign country, whether he be an alien 
or a British subject sojourning in that country, 
and whether the contract relates to the importation 
or exportation of goods, the law inserts an implied 
term that neither party shall be bound by their 





neem’ if war breaks out between the nations to 
which they respectively belong, 





We speak of ‘‘ war breaking out.” Difficulties 
occasionally arise in determining the exact time 
when war may be said to have broken out. In 
the present conflict in which we are involved, the 
Transvaal Government have fixed the time to the 
nearest minute, but it should be observed that a 
state of war may exist de facto between two 
countries, although there has been no formal decla- 
ration of war by their Governments ; but there 
must be an actual commencement of hostilities (see 
‘The Teutonia,” L.R., 3 Adm. 394). A mere 
unauthorised attack by a band of insurgents would 
not bring about a state of war. 

A declaration of war has all the effect of a Royal 
Proclamation, whereby, if the doing of any par- 
ticular act is declared illegal, the parties who have 
undertaken to do that act are released, apart from 
any clause to that effect which may have been 
originally inserted in their contract. 

In many cases contracts of affreightment or for 
the delivery of goods within a specified time con- 
tain a clause as the parties from liability in 
respect of delay caused by ‘‘the act of God or the 
King’s enemies.” The insertion of such a clause 
sets at rest many of the difficulties which are likely 
to arise in war time, but alas! in the hurry and 
turmoil of business such clauses are sometimes 
omitted, to the subsequent dismay of the contract- 
ing parties and the corresponding advantage of their 
respective lawyers. 

In the case of a contract of affreightment made 
before, but which remains unexecuted at, the time 
war is declared, and of which such war makes the 
further execution unlawful or impossible, the autho- 
rities establish that the effect is to dissolve the con- 
tract, and to absolve both parties from further per- 
formance of it. Thus in Barker v. Hodgson (3 M. 
and S. 267, 270), Lord Ellenborough said: ‘‘ The 
question here is, on which the burden is to fall. If, 
indeed, the performance of this covenant had been 
rendered unlawful by the Government of this 
country, the contract would have been dissolved on 
both sides, and this defendant, inasmuch as he 
had been thus compelled to abandon his contract, 
would have been excused for the non-performance 
of it, and not liable to damages.” 

It was decided in the case of ‘‘The Hoop 
(Cornelis)” [1 L.R. Ad., 196] that it is illegal for 
a subject in the time of war, without license, to 
bring from an enemy’s port, even in a neutral ship, 
goods purchased in the enemy’s country after the 
commencement of hostilities, although not appear- 
ing to have been purchased from an enemy ; in 
effect that trading with the inhabitants of an 
enemy’s country is trading with the enemy. 

In the case of Esposito v. Bowden (7 Q.B., 763) 
which arose in connection with the Crimean War, 
the facts were as follows : The plaintiff who owned 
a neutral ship then in a British port agreed with 
the defendant that the ship should proceed to 
Odessa, there to be loaded with a complete cargo of 
corn within a certain time, ‘‘ the Act of the Queen’s 
enemies and all accidents of the seas, navigation, 
&c., excepted.” “It was alleged (1) that although 
a reasonable time for loading the cargo had elapsed, 
the defendant made default in loading the agreed 
cargo ; (2) that the defendant detained the ship 
beyond the specified time, and that he was there- 
fore liable to pay demurrage. The defendant 
argued that before the ship arrived at Odessa for 
the purpose of loading, war had broken out between 
England and Russia, with the result that it would 
have been unlawful, if not impossible, for him to 
complete his contract. The whole of the law re- 
lating to the subject, together with an abstract 
of many important cases, is to be found in the 
luminous judgment of Mr. Justice Willes, to whose 
opinion as to the result of a declaration of war we 
have already referred. The opinion of the Court 
was expressed in the following terms: ‘‘ We are of 
opinion that for a British subject (not domiciled 
in a neutral country, which the defendant cannot 
be presumed to have been) to shipa cargo from 
an enemy’s port even in a neutral vessel, without 
licence, is an act primd facie, and under all ordinary 
circumstances a dealing and trading with the 
enemy, and therefore forbidden by law ; that it lies 
on the person alleging it to be lawful in the par- 
ticular instance to establish the circumstances 
which make it so; and that in the absence of proof 
that it was lawful, neither a British subject nor 
an alien friend can found any action upon the fact 
of its not having been performed.” 

As a general rule, the outbreak of war can 80 
far be predicted as te enable a contractor to fulfil 
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his contract before the actual commencement of. 


hostilities. It should be observed, however, that 
if he has undertaken to deliver within a certain 
period, and war breaks out before the expiration of 
that time, he is absolved. In an action brought 
against him it would not lie in the plaintiffs mouth 
to say that if the defendant had used reasonable 
diligence he could have completed his contract 
before the actual declaration of war. 

Although trading with a hostile State is usually 
illegal, the King has power to grant a license to his 
subjects to trade with those of an enemy’s country 
(Vandyck v. Whitmore, 1 East, 475). Such licenses 
are to be construed liberally, and not like grants of 
property from the Crown, strictly. Thus a misde- 
scription of the party applying to the Crown for a 
license does not vacate the license, or vitiate a policy 
effected upon it (Vaughan v. Lemecke, 7 D. and R., 
236). Again, where a quantity of gunpowder was 
exported for a part of which only a license had 
been obtained, it was decided that the exportation 
of the excess only was illegal ; and, therefore, that 
an insurance effected on the whole cargo might be 
supported as to so much for which the license was 
attained, whether the property of the same or of 
different persons (Keir v. Andraade, 2 Marsh, 196). 

And, although, as a general rule, contracts of 
affreightment for goods either to or from an enemy’s 
country are illegal, nevertheless, if they are made 
in contemplation of obtaining a license, they may 
be valid. Thus the 43 Geo. III, c. 153, s. 15, 
having enabled the King, by Order in Council, to 
license the importation of certain goods, being 
British or neutral property, from the enemy’s 
country, in neutral ships; a contract made by A 
and B, British subjects, for the purchase of brandy 
from a house of trade in France (an enemy), to be 
shipped thence in a neutral ship, on account of A 
and B, which contract was made in contemplation 
of obtaining a license for that purpose, which license 
was accordingly obtained soon after the making of 
such contract, and before it was begun to be 
executed, is a legal contract, and may therefore be 
lawfully guaranteed in the first instance by other 
British subjects and after such license obtained, 
and the guarantees may be held liable in damages 
for non-shipment of the goods by the house in 
France, on board a neutral ship sent there for 
that purpose. [Timson v. Merac, 9 East, 35. 

The peculiar nature of our campaign in South 
Africa, which is directed against a land-locked 
State, renders the discussion of questions relating 
to ships and shipping wholly unnecessary. The 
Transvaal Government owns no vessels, while the 
fact: of its being hemmed in on one side by our own 
territory, and on the other by a strip of land 
belonging to the Portuguese, must prevent the 
importation of any goods either from this or 
any other country without the sanction of the 
British Government on the one side, or that of 
Portugal on the other. Nevertheless in these 
days when mining machinery is in demand—when 
rails and material for bridges are constantly being 
exported from this country to the Cape and other 
parts of South Africa, if we bear in mind that the 
value of imports greatly exceeds that of exports 
(excluding gold) in the Transvaal Republic, we ob- 
tain some idea as to the number of valuable con- 
tracts which will never be completed, and of the 
havoc which the war demon can bring about. As 
an antidote to these mournful reflections, it is 
pleasing to think that the downfall of a corrupt 
and narrow-minded Government, that the en- 
lightenment and civilisation of a people which is 
200 years behind the times, and last but not least 
that the grant of equal rights of trading to all 
white men, must be followed by years of prosperity 
in South Africa—that field of boundless resource of 
which our brethren in Cape Colony have already 

some experience. 








TECHNICAL EDUCATION. 

Our educational legislators seem, by times, to 
be wonderfully oblivious of the real end of all 
schooling. They forget that the primary object 
of the school period is the training of the mind 
—the evolving of its faculties and the develop- 
ment of its various powers. At that early period, 
knowledge is toe 8 not so much for its own 
sake as for the discipline which it affords. A book 
of Euclid, rudimentary physiology, elementary 
electricity, the names of a dozen or two of plants 
and rocks may have some intrinsic value ; but of 
far greater importance ig acouracy of thought and 


expression—as Sir Philip us puts it—the 
power of arranging and co-ordinating facts, of 
acquiring and reproducing new ideas, and the habit 
of deliberation in arriving at conclusions. Mr. 
Alexander Siemens is of the same mind, for he 
told the members of the Society of Electrical Engi- 
neers, in his Presidential address of 1894, that it 
is of no great consequence whether most of the de- 
tails of the school teaching are forgotten or not, the 
essential point being that the student should have 
a good method of learning. 

The great aim of education is to lead students to 
think for themselves and to think rightly ; to 
induce them to reflect, to compare, and draw 
conclusions; to be observant and somewhat 
self-reliant, to be critical and logical, to be. in- 
quisitive rather than acquisitive. Such a train- 
ing will give them an _ excellent preparation 
for professional and technical pursuits, as well as 
the very best equipment for the affairs of everyday 
life. As to the means to be adopted to secure 
these results, a very careful observer, Sir Andrew 
Noble, recently declared, in an address delivered 
before the students of the City and Guilds Central 
Technical College, that he was decidedly in favour 
of the classics—the classics qualified, no doubt, 
with a good dash of mathematics. His conviction 
with regard to education is that as a sharpener of 
the young intellect, and as a mental discipline, 
‘*it would be difficult to improve upon the curri- 
culum which is now in force in our public schools, 
and which, in the main, has been in force for so 
many centuries.” | This reminds us of the scruple 
which the youth had who asked his teacher of 
what use Latin would be in making a steam 
engine, and who was met by the query, ‘‘ What 
use is a grindstone for drilling a hole?” The 
youth promptly saw the point, and rejoined, 
“Ohi I suppose you mean that Latin sharpens 
one’s mental tools.” 

It is a matter of common observation that many 
men who have obtained eminence in their profes- 
sion were good classical scholars at college, and the 
same may be said of scores of distinguished mathe- 
maticians, physicists, chemists, and geologists 
whose names will readily recur to the reader. 
Most employers would prefer a lad who had only 
received a sound general education to one who had 
a smattering of technical matters, beeause the 
former has been taught to think and to concentrate 
his attention on any subject which may be submitted 
tohim. ‘‘It is seldom indeed,” says Sir Andrew 
Noble, ‘‘ that one cannot trace the difference between 
@ young man who has had a full public school train- 
ing and another who has been less fortunate. 
Speaking as an employer of labour, I should say 
that we find in the former a pleasant speech and 
manner, tact in dealing with others, and some 
power of organisation which is of the utmost value.” 
At the same time it by no means follows that the 
advantages of a public school education may not 
be obtained without devoting the greater part of a 
a boy’s time to the classics. At present head 
masters, and most assistant masters, are learned 
in the classics and ignorant of science, and there- 
fore they attain the best results by keeping to the 
subject that they know. But it does not follow 
that this will always be the case. There is nothing 
miraculous about Latin and Greek to render them 
the sole means of education. It should be quite 
— to arrange a curriculum in which the dead 

nguages bear only a moderate part, and yet which 
should be potent for cultivating all the faculties of the 
mind, bringing them into full and healthy activity. 
At the same time such a course would have the 
added advantage that it would open a world of 
delights to those undergoing it, which the classics 
only do in exceptional cases. Not only would it 
unlock for the student the literature of one or 
two European countries, but the whole universe 
would bear a different meaning from that which 
it presents to the youth who has spent nearly all 
his time on the classics. Wherein lies the secret of 
the power of Greek and Latin to sharpen the 
brains of youth? Is it in the complexity of their 
ppt German grammar is quite as complex. 
s it in the patience and resolution required to master 
the idioms? Both. French and German have idioms 
more involved. Is it in the orderly and precise 
construction of the sentences? Mathematics de- 
mands more rigorous order and greater precision. 
Is it in the painstaking effort required to catch the 
style of the best authors? Science asks of its 
votaries no less effort before it will reveal its secrets. 





capable of being evolved or disciplined by the- 
classics which may not be attained by other studies, 
when our schoolmasters shall have learned how to 
adapt them to the main end of education. 

e acknowledged superiority of the rank and 
file of German specialists is accounted for by 
the fact that they are educated broadly and deeply. 
They remain long enough in the gymnasiums 
to get the best training the country can give. 
Excess in athletics is avoided. Work is ever to 
the front, and it is only when they have learnt 
how to learn that they are admitted to their special 
technical courses. 

Owing to this preliminary training, they know 
how to profit by the opportunities offe them, 
and soon become proficients in their respective 
pursuits. It is no wonder that a country in which 
such an admirable system of education and tech- 
nical instruction has been in vigour for half-a-cen- 
tury, should lead in the arts, manufactures, and 
industries which require a keen eye and a knowing 
hand. ‘*In the competition of manufacture,” 

ints out Sir Andrew Noble, ‘‘ we are pressed very 

from steel to watches, from marine engines to 
scientific instruments. In nothing, indeed, have 
German manufacturers made more sen than in 
the making of exact instruments. these depart- 
ments Germany excels us, so far as original and 
inventive improvement is concerned. I admit that 
the workmanship of many articles made in England 
cannot be surpassed ; but if we require any original 
or special pieces of apparatus, we are frequently 
compelled to go to Germany or France for their 
manufacture.” 

It behoves us, then, to require that intending 
technical students shall have the broad preliminary 
preparation which will insure results no less 
valuable to the individual than precious to the 
country. The technical education of the fitter and 
the bricklayer, about which there is so much 
popular enthusiasm, is little more than wasted 
effort. The cramming of immature and_ stunted 
minds with facts is not education ; it is merely 
instruction. It is putting the armour of Saul on 
the stripling David, clogging his natural activity 
and making him look ridiculous. Facts are merely 
tools, and are useless to the man who has not the 
strength and skill to wield them. 





CANADIAN MINING AND RAILWAY 
PROGRESS. 

In common with its neighbour the United States,- 
and with some other countries which might be 
named, the Dominion of Canada is just now enjoy- 
ing a run of exceptional prosperity ; and one seems 
justified in inferring, from the indications of solid 
progress furnished in numerous directions, that the 
country is beginning at last to do justice to itself. 
A good deal of capital has been introduced into 
Canada in the past year or two, both from the 
United States and from Europe, for the develop- 
ment of its mining and other resources; emi- 
grants other than those concerned with agricul- 
ture, have been attracted thither; and with 
increased population and increased wealth, there 
is resulting the inevitable improvement in the 
purchasing power of the people. The official 
returns pe that the value of imports for the 
month of August was 14,090,759 dols., an in- 
crease of 3,127,220 dols. on the same month of 
last year ; and the value of exports 20,157,697 dols., 
an increase of 5,890,584 dols. The United King- 
dom is Fogg dea enjoy more of its own again in 
regard to a share of Canadian foreign trade. A 
quarter of a century ago we accounted for 50 per 
cent. of the imports into Canada ; now our.share 
is only about 30 per cent., and what we have lost 
has for the most part been gained by the United 
States, which certainly enjoys the advantage of con- 
venient location for the Dominion markets. Since 
the prefersntial tariff for British goods came into 
operation, we have done better, and it is to be 
hoped that we may go on in the same direction. 
Exports from the United eer any for the twelve 
months to July 31 were worth 6,200,0001., being 
an increase of 8 per cent. on 1897-8, and of 22 per 
cent. on 1896-7. But only part of the increase can 
be referred to the preferential tariff. Probably 
at least one-half is due to the prosperous condition 
of the country, resulting, as we have hinted, from 
the increased capital rendered available for the 
development of its multiform resources. Having 
regard to what has long been known as to the 





It is difficult to conceive of any quality of mind 


nature and character of those resources, it is matter 
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for wonder that their exploitation should have pro- 
ceeded so tardily. Englisl capitalists, now that 
they have been brought to realise the possibilities 
of profit involved, are doing their best to make up 
for lost time, and this is one of the best auguries 
that it would be possible to obtain for the main- 
tenance of industrial activity in the near future. 
But it is a fact that, down to a full realisation of 
the situation, Canada had to depend upon itself 
for its own advancement, aided by the support of 
a handful of Americans who discrimination 
enough to see the lay of things, and who are now 
reaping their reward. However, one need not dwell 
upon that matter. The point is that very generous 
help is now being accorded, and that the outcome 
is turning out to be eminently satisfactory for all 
concerned. 

In the mining industry the activity has been 
especially marked. We do not refer to the Klon- 
dyke, but to the less advertised but far more im- 
portant districts of British Columbia and the pro- 
vinces further east, where mining for gold, silver, 
and the so-called ‘‘ baser” metals and other 
minerals is being carried on with an energy un- 
known a decade ago. Last year’s yield of gold was 
valued at 13,700,000 dols., against 1,910,900 dols. 
for 1895; of silver the output was 4,434,000 oz., 
compared with 1,775,000 oz. ; of copper 17,951,000 
lb., agsinst 8,789,000 lb. ; of lead 31,915,000 lb., 
against 23,076,000 lb. ; of nickel 5,517,700 Ib., 
against 3,888,500 lb. ; of coal 4,172,655 tons, 
against 3,513,500 tons. The total value of all 
minerals for 1898 was 37,757,000 dols., against 
28,661,000 dols. for 1897, 19,934,000 dols. for 1894, 
16,763,000 dols. for 1890, and 12,519,000 dols. for 
1888. The evidence of progress shown by these 
figures is incontestible. With the completion of the 
railway through the Crow’s Nest Pass, an entirely 
new coal-bearing district will be opened up whereby 
British Columbia will be enabled to secure all the 
fuel it needs at a price unheard of hitherto in that 

rovince. There are about 50,000,000 tons of fuel 
in the Crow’s Nest Pass, the ownership of which 
now rests with the British Columbia Southern Rail- 
way Company as to 174,000 acres and with the 
Dominion Government as to 50,000 acres. The 
Government has taken powers to deal with the coal 
lands in such a manner as to insure the supply of 
coal to the public at a price not exceeding 2 dols. per 
metric ton delivered on the cars at the mines, and 
may reduce this figure if it is satisfied that on this 
basis the coal miners are receiving an unreasonably 
large profit. Cheap fuel is of the Aighest import- 
ance for the economic development of the Kootenay 
mines, with their enormous a of low-grade 
smelting ore. At present coal costs 15 dols. per 
ton and coke from 14 dols. to 16 dols. per ton— 
which are ruinous rates, necessitating the shipment 
of large quantities of picked gold and silver-lead 
ores to the United States for treatment. One of 
the few minerals in which the country has made no 
advance is iron ore, the output of which last year 
was 58,161 tons, compared with 88,206 tons in 
1896 and 102,797 tons in 1895. Having regard to 
the plentifulness of the metal up and down the 
country, this is decidedly anomalous. So far, 
however, notwithstanding its wealth of iron ore, 
Canada has done little in the way of manufactures, 
being content, in the absence of any great stimulus 
to the growth of an iron and steel-manufacturing 
industry, to purchase the finished materials from 
the United States and Greet Britain. We are glad 
to see that an effort is to be made on a large scale 
to remove this reproach. The iron ores of the 
Dominion, we may state, have a wide range, both 

eographically and geologically. Magnetic ores are 
Cand in several counties of Ontario and Quebec. 
Hematite, in varying degrees of abundance, occurs 
in all parts of the country. Nova Scotia especially 
is well off in this respect. It es some of 
the richest ores yet discoversd in virtually in- 
exhaustible quantities, with coal and the flux 
in close proximity, the whole lying within easy 
reach of fine harbours. A company has been 
formed whose intention is to utilise these ores. If 
it succeeds—and the conditions are well in its 
favour—-the country will have secured the nucleus 
of a fine industry. The company is the Dominion 
Coal and Steel Company, and it has a capital of 
20,000,000 dols. The directors include a number 
of the rich men of Canada. Among them are Sir 
William Van Horne, and R. B. Angus, of the 
Canadian Pacific Railway; R. G. Reid, the New- 
foundland railway magnate; James Ross, of Mon- 
treal, and Senator Cox, of Toronto. The master 





mind. of the whole enterprise is H. M. Whitney, of 
Boston, who is president and a director. 
Works are in of building at Sydney, Cape 
Breton, to which the iron ore will be brought from 
the company’s own mine at Bell Island, in Concep- 
tion Bay. The concern also possesses its own coal 
mines in the immediate vicinity, as well as its 
own limestone mines; and there can be no fear 
as to the continuance of the supply of fuel, be- 
cause the beds of Nova Scotia will not be ex- 
hausted for thousands of years, and the quality of 
the coal is excellent. The steel plants, st com- 
pleted, will be equal to the ponieaittin: of 800 tons 
a day, and part of it will be in operation within 
another year. The company will, of course, com- 
pete with American and English shippers to the 
Canadian market, and with the advantages which 
it possesses should give a good account of itself. 
It obtains its coal and its iron ore at lower cost 
than the Pittsburg and other American manufac- 
turers ; it is as well located as it could possibly be, 
and it will obtain a bounty from the Canadian 
Government of 2 dols. for every ton of pig iron 
which it produces. Its first object of attack will 
be the Canada market; but the organisers see no 
reason why, once they get started, they should not 
do as well in foreign markets as American manu- 


facturers. It is A a ne further, to establish at 
Sydney a shipyard as large as that of the Cramps on 
the Delaware. 


One of the essentials for the complete exploita- 
tion of the Dominion is the provision of more rail- 
ways, especially in those parts which are now 
showing what are their mining and manufacturing 
potentialities. There are now about 17,000 miles 
of track in all the country. This (with the canal 
system) serves the older provinces of the east 
fairly well; but west of the Great Lakes there is 
only the thin line of the Canadian Pacific Railway 
connecting the sporadic settlements at Manitoba 
and the territories. The vast fertile territory 
lying to the north of the lines already built is 
unsettled and unreached. The prospector goes 
ahead of the railway, and gradually the line follows 
behind him. In this way the mining and other 
parts are being rendered accessible, and just now 
there is great activity in the projecting and con- 
struction of new lines. We have alluded to the 
Crow’s Nest Pass Railway. This line puts new 
life into one of the principal districts of British 
Columbia. When it is considered that all the 
supplies will come in over the line, and that the 
coal will be shipped not only to the mines, but 
also as far east as Winnipeg, the importance 
of the line will be appreciated. Hitherto vast 
bodies of ore in the rocks of Boundary Creek, 
East and West Kootenay, and the Slocan have not 
been turned toaccount. Ore from Boundary Creek 
had to be packed 90 miles on horseback, then for- 
warded by steamer another 40 miles, then by rail 
to Vancouver, and thence to Tacoma by steamer. 
The cost of this transportation reached 75 dols. per 
ton, so that only the very richest ore could be 
worked, and the low-grade ore, which constitutes the 
bulk of the deposit, was practically worthless. This 
has all been changed now that the railway has been 
provided. This is only one out of many illustrations 
which might be furnished of the aid afforded to exist- 
ing districts by the construction of railways. There 
are other districts which still await rapid and cheap 
means of communication with the sea and the 
leading commercial centres. In that portion of 
Western Ontario and Northern Minnesota lying 
between Lake Superior and the capital of Manitoba, 
a line is now being provided. The distance from Lake 
Superior at Port Arthur, Canada’s western lake 
port, to Winnipeg, is about 450 miles by this line, 
and 140 miles have been some little time under 
rails, while 150 miles more will be laid before the 
end of the year from the main line of the Canadian 
Pacific Railway, on the north to the roads running 
into Duluth from the iron ranges on the south, and 
from Lake Superior on the east to the Red River 
on the west there is no railroad. This is a territory 
of from 150 to 180 miles north and south, and 350 
miles east and west. It contains over 50,000 
square miles. The new line will bisect it, and will 
run — a gold-bearing area of great extent. 
We are told that it will tap the new and probably 
or mae Atokokan iron range ; it will open more 
p wood to the axe than there is in the State of 

aine ; it will tap the outlets of streams flowing 
through the only white pine forests of the United 
States, and will open to cultivation a tremendous 
area of wheat and other farming lands of good cli- 








mate and rich soil. By extensions of from 40 to 75 
miles, s running north from Duluth can con- 
nect with the line, and a new and important rail- 
way system will converge at this point, adding 
greatly to the commercial importance of the head 
of Lake Superior. It may be added that the new 
transcontinental line, of which this road will form 
a part, is already constructed from Quebec to the 
eastern shore of the great lakes at Parry Sound, 
Georgian Bay, and its value in relation to the trade 
of the country cannot be overestimated. It is in 
this way that Canada is being rendered readily 
accessible, and that the old reproach about trade 
facilities being provided slowly, is being wiped out, 





IMPERIAL CHINESE RAILWAYS. 
By J. Grant Brrcu. 


Durine the eighteen months which have elapsed 
since my last visit to China, a good deal of progress 
has been made. The separate line from the jJune- 
tion near Pekin to Pao-ting-fu, the provincial 
capital of Chih-li, has been completed, and though 
not formally opened, trains are daily running, and 
are very crowded. A French gentleman who had 
been over it, said to me that he was struck by two 
things—the calm way in which the Chinese had 
at once drop into the use of railway faci- 
lities, and the adaptation and knowledge of 
Chinese character shown by the English engineers 
in all the provisions for working the line. Had it 
been made by French engineers, said he, there 
would have been barriers, wickets, salles d’attente, 
gendarmerie, numerous officials, and still more 
numerous regulations. All that would have stalled 
the Chinese off, he thought. Some of us thought 
that a few restrictions would not be amiss, some 
keeping in order of the swarming crowds of people 
and vehicles which beset approaches and platforms, 
some regulations for es with the vociferous 
and greedy luggage coolie, and so forth. 

At Pekin, or rather some miles from it—for 
officialism would not permit of the railway being 
carried up to the wall of the town—a large and com- 
modious station, with fine platforms, now exists, and 
a good macadam road goes right up to the gate of 
the city. On this will run the electrical tramway, 
being made, and now almost completed by 
Siemens and Halske, at the instance of the German 
minister. The cars, which look altogether too 
small and unsuited to the traffic, take the current 
by a trolley to wires on a single bracket arm. Not 
far from the station a few miles down the line, 
are the divisional shops and stores, all fine large 
buildings. 

At Tientsin there is no change ; the station is on 
the wrong side of the river, and all the traffic to 
and fro has to pass over a rude bridge of boats—a 
pontoon from which is slipped out whenever (and 
this is often) a junk, or boat, or a stream of them 
wish to go through. A special time for this is 
either just before the departure of a train, or after 
the arrival of one. - 

Then you see the bridge and approaches a perfect 
mass of people, barrows, rick-shaws, &c., and 
streams of junks passing through, the junkmen 
preventing the guardians of the bridge from re- 
placing the pontoon—a scene of wild clamour, 
vituperation, and confusion, very typical, and a 
daily tribute to the efficacy of Chinese officialism. 

At Tong-ku additional wharves have gone up, 
and the accommodation is spacious and growing. 
That much of the trade of Tientein will be trans- 
ferred here seems certain. At Tong-Shan the 
activity of the shops testifies to the growth of the 
lines. I noticed, in going through the fitting and 
erecting shops and smithy, &c., that quite a num- 
ber of saline tools and a steam hammer had 
been made during that year by the railway company 
itself, simple tools, lathes for the most part, de- 
signed for plain work, and to save using the more 
elaborate English tools—strong and cheap—they 
suit use by natives. That they are made at all is 
indicative. In these workshops the locomotives in 
use on the line (about 80 in number) are erected, 
repaired, altered, or rebuilt, also the whole of the 
an rolling stock, the raw material alone being 
imported. The shops deal with anything from 
bogie frame to an Imperial saloon car in the highest 
style of railway art. ; 

The cost of the trucks and es is so low 
that an American car-builder who lately visited 
the works, on business intent, had his nerves 4 
good deal shaken by an offer to supply passenger 

















Oct. 20, 1899.] 


ENGINEERING. 





501. 





eee 





THE JAPANESE BATTLESHIP 


ears such as he supplied, laid down by the railway 
company at a United States seaport, at several 
hundred dollars each under his figure. All the 
cars for the Shanghai-Woosung and for the Pao- 
ting-fu lines were built here, 

Half-a-mile down the line from the existing 
shops the ground is being prepared, and founda- 
tions put in, for the new locomotive building 
works—the first works of the kind, I suppose, in 
Asia, though in Japan a few locomotives have, 
during the last few years, been put together ex- 
grog and some little has been done in 
ndia in that direction, if I mistake not. This, 
however, is a serious enterprise. The works are 
on a large scale, and the machinery for their equip- 
ment has been ordered, and will soon be coming 
out. This winter should see the completion of the 
works, and next year will see them started on the 
work for which they have been specially designed— 
to wit, the building on a sufficient scale, of engines 
suitable to the special needs of Chinese railways 
and for the character of the Chinese engine-driver. 

Mr. Kinder, who is responsible for the creation 
of these works, is an engineer of a very catholic 
character. He sees the good points of English and 
American design and workmanship, but he is not 
entirely satisfied with either; nor can he readily 
obtain from either quarter, engines embodying those 
modifications which he finds requisite for use on 
his own lines. 

He will now construct engines which, while ful- 
filling these, will also combine what he considers 
are the best features of English and American prac- 


(For Description, see Page 494.) 

















tice, and he feels certain that he will be able to con- 
struct such engines at very considerably less than 
if imported from either country. 

The scheme is bold, and some will shake their 
heads over it and prophecy failure; but that is 
not the impression one gathers of the man who 
has succeeded already in making bridgework, turn- 
tables, air-locks, passenger coaches, freight cars, 
machine tools, all at less than the laid-down cost 
of the imported article. Nor is this work charac- 
terised by inferiority—mere cheapness and flimsi- 
ness.- Far from it. Design and execution are 
simple and strong, but there is no cheese-paring, 
although the marked absence of finish would doubt- 
less hardly commend itself to the average railroad 
inspector or engineer in Europe. The construc- 
tion of ships in Japan, or railway plant in China, 
gives rise to thought, not altogether pleasant. One 
wonders when the next step will take place—export 
from China ! 

The factors which make up the advantage of 
construction in China as against import from Europe 
or America are as follow: (1) Cheap first cost of 
land and buildings. (2) Labour, which on the 
whole is cheaper, (3) Cheap cost of fuel. (4) 
Superintendence and direction is also cheaper, for 
though the cost of services of those Euro em- 
ployed is relatively rather higher than at home, yet 
such officials are much fewer innumber. (5) Saving 
in the cost of importing raw material instead of 
finished, that is to say, the saving in freight and 
insurance and liability to damage en route. A 
locomotive, for examole, may cost 2501. for freight, 
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and the freight on the raw material for the same 
engine built in China would come to only 1401. to 
1501. ‘There is also the savingiin packing, a rather 
considerable item, and the saying in painting 
or other protection. (6) The saving due to 
standardising of work, which is possible where the 
contractor and the user are practically one and the 
same person. ; 

There is also the abolition of all unnecessary finish 
and useless parts, and the ability to adopt new 
ideas. Both in Europe, and to a less extent in 
America, the manufacturer is swathed in ties of 
custom inherent to himself, and still more so among 
his varied customers. . It is not easy for him to get: 
away from these, whereas the man in China can 
start with a ‘‘tabula rasa” to carry out his own 
ideas. These may be bad some will say—if so, 
‘tant pis,” but if they are really good, how then ? 

There are consolations, however. The Chinaman 
has little of the consuming energy of the American, 
or the steady application of the German, or the 
sense of duty of the Englishman. Of course I do 
not assume the worst characteristics of either race. 
When he is paid by time, he does not work more 
than he can help. When he is on piece-work, his 
affection for the almighty dollar, developed in his 
race to the highest degree, makes it his tendency 
to scamp his work, and very ingenious indeed can 
be his devices in this direction. Running 4 ma- 
chine tool would seem therefore to be work wherein 
he would be most effective, but even then he wants 
a smart shop foreman, not of his own race, to see 
that tools are running at an effective speed and 
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cutters held up to their work. Probably as time 
goes on, and his standard of comfort increases, so 
also will his wages have to rise, as well as his effi- 
ciency. What can certainly be said at present is 
that it takes more of him to do an equal amount 
of work in a given time as compared with the 
European. 

That this is characteristic of all cheap labour is, 
of course, a truism, but in China there is a long- 
inherited tendency to minute subdivision of labour, 
of which the corollary is a finely-divided cur- 
rency. To give an example: It took eleven 
coolies to carry my luggage from the hotel to the 
station yesterday, where one man and a handcart 
would have sufficed. 

This overplus of labour and infinitesimal coinage 
is responsible also for the terrible amount of theft 
of small loose parts, or even fixed parts, of the loose 
or fixed plant on the railways. Where articles of 
brass or copper are worth to Chinese what they 
might be were they of gold in England, and 
iron and steel equal to copper with us, one cannot 
wonder at the pilferage that goes on ! 

Keys are withdrawn, nuts unscrewed, bolts 
taken out on every possible opportunity, and per- 
haps no small extent of the repairs which are a 
little too much en evidence, is due to the wilful 
removal of some small part causing damage or 
accident. Brake gear and thie centre pins of 
Janney couplers are favourite objects of removal, 
for there is a just discrimination as to what is of 
superior quality, when purloining such ‘‘ uncon- 
sidered trifles.” It is very characteristic, too, of the 
people how callous they are to the risks to others 
and even to themselves, which such practices 
entail. 

Some engiges embodying rather novel features 
are being buflt for the Chinese lines by Messrs. 
Dubs and Co. It would be rather‘interesting were 
one of our home railway companies to obtain per- 
mission—which I have reason for saying sna} be 
readily granted—to try one of these engines for a 
few months, and see whether there were not points 
which would make them worth adopting for 
export in competition with those made in America. 

Turning to the much-vexed question of the 
English and American engine, experience in China 
would seem to prove that while the English engine 
is superior in Workmanship, the American engine 
has much which is ingenious and satisfactory in 
design, though.often marred by inferior material 
and workmanship. In coal consumption there is 
no doubt whatever as to the advantage of the 
English engines. The latter hauling a certain load 
at the same speed burh about 50 lb. of coal per 
mile. The Baldwins for the same load and speed 
burn from 80 lb. to 100 lb. 

The saving in fuel of the English ‘engine is 
often attributed by Americans to greater care in 
stoking; but in this instance, at all events, where 
both are treated on the same footing, the result 
does not seem 'to be so caused ; and the same argu- 
ment applies in Japan, where the excessive coal 
consumption tells against the American type. 

Fittings of United States engines are bad, such 
as water gauges, injectors, cocks, and clacks, &c. 

Trains are usually mixed, and consist of 120 
axles of 8 to 12 tons per axle as a maximum, giving 
an average of 9 tons. On the Pekin line, on the 
85-lb. rails, 140 axles is the maximum. 

All the signals and interlocking gear in the 
Tientsin yard were made there by Mr. Tuckey, one 
of the railway engineers. On the Pekin line Saxby 
and Farmer’s automatic block system is being tried. 

For slow trains 20 miles per hour is the average 
actual running speed ; and for fast trains 45 miles. 
Stoppages at stations are very long. 

At Shan-hai-kwan the bridge-building shops, 
under the control of Mr. Howard, are becoming more 
and more complete, and have a capacity now for 
turning out about 4000 tons of bridgework per 
annum, besides turntables anc other things, such 
as pumps, air-locks, &c. Ths whole technical 
staff which directs the Imperial lines, some 600 
miles in all, inclusive of the Pao-ting-fu extension 
to the south from Pekin and of the Shan-hai-kwan 
to Newchwang extension to the north and east, con- 
sists of quite a limited number of Europeans. 


Imperial Chinese Railways, English Staff, 1899. 


C. W. Kinder, engineer-in-chief and superintendent. 
Four English district engineers. 

Two resident engineers. — 

Six English assistant engineers. 
_One English foreman platelayer. 
Two English foremen. 








Locomotive Department and Tong-Shan Works. 


One English acting locomotive superintendent. 
One accountant. 

Two draughtsmen. 

Two shop foremen. 

Two boiler makers. 

One storekeeper. 

Four locomotive inspectors. 

Four locomotive drivers. 


Shan-Hai Kwan Bridge Works. 
One manager and one assistant. 


Shan-Hai-Kwan Railway School 
Two professors. 


On the Tientsin-Pekin section of the railway the 
Imperial Maritime Customs, who are charged with 
the postal service, have introduced a special car for 
Europeans only, in which for the sum of 5 dollars 
(10s.) which includes the first-class fare over the 
80 miles or so, one has the comfort, cleanliness, and 
privacy not attainable in the other cars, where the 
Chinese also travel. 

Also on all portions of the line private cars have 
been introduced of a very comfortable character, 
which can be chartered by prior arrangement for a 
journey. They hold 12 persons or four sleepers, 
and the cost is moderate; the minimum being 
8 dollars (Mexican dollar = 2s.) up to 50 miles, or 
32 dollars for 500 miles, plus first-class fare. Thus 
four persons can go 400 miles at less than 1d. per 
mile. These cars are consequently much in demand 
by families or parties of people travelling together— 
going to the now famous seaside resort of Pei-ta-ho, 
close to Shan-hai-kwan, where owing to the much 
lower temperature and cool nights, most of the 
women and children are sent during the two or 
three months of extreme heat in North China. 
The cars have an external gangway on one side 
along which the Chinese railway officials, who seem 
pretty numerous, can pass instead of through the 
compartment, leaving a bouquet of garlic and sweat 
behind them. 

It has been found necessary to put European 
ticket collectors on the trains, so difficult it is to 
check the Chinese tendency to peculation, as we 
should call it : brought up as they are in one all- 
pervading atmosphere of ‘‘squeeze-pidgin,” it is 
only in their eyes the natural course of things ; and 
the example is set them in the highest quarters, for 
the Chinese official, to give him his due, is, as a 
rule, about as corrupt as it is possible to be. 

* The devices of chiens to evade payment, and 
of the railway officials that some portion of the 
monies of the line should cleave to them, are as 
numerous as they are ingenious, and cofistitute one 
of the serious difficulties of working a Chinese 
railway line. Even the presence of a European 
ticket collector does not insure that every pas- 
senger has paid for his ticket, or the full fare for 
it. When these inspectors were first put on, they 
naturally started from the guard’s van in the rear, 
and went forward through the trainas it ran. The 
trains being heavy and crowded, they handed the 
tickets as soon as they had a handful to a Chinese 
with them, to put into a bag. It was found that 
this individual, in his turn, quietly passed td a 
third a number of tickets, and he, going out: by the 
rear platform and then going forward over the top 
of the cars, had plenty of time to distribute a few 
hundred tickets among passengers, who by _ the 
previous collusion of the officials had been admitted 
to the front cars without tickets. It need hardly 
be said that no part of the money derived from 
these tickets went to swell the revenues of the rail- 
ways—nor is it considered that there is anything 
a in the transaction, except that it must 
be done sub rosa ; the offence, if any, lying in being 
found out. Forging of tickets also has been carried 
on, besides other ingenious contrivances to which 
the officials of the railway are parties. 

In spite of this drawback the line to Pekin from 
Tientsin earns 200 taels per month = 371. 10s. per 
mile. The traffic department is entirely in the 
hands of Chinese ; the foreign direction has only 
to do with the construction, maintenance, and 
movement of trains. 

Tlie cost of the Pekin line—80 miles of double 
track and 3 miles of single, with 85-lb. rails, 
sidings, buildings, rolling stock, small auxiliary 
shops, telegraph, &c., was about 675,0001., or rather 
over 80001. per mile, a low figure—particularly as 
it is embanked to carry it above the flood level of a 
plain country except in one place, and is stone- 
pitched on both sides for 20 miles. There are also 
some 7000 odd feet of bridging, in from 20 ft. to 





100-ft. spans. All piers and abutments are of cement 
concrete, either on piling or on caissons sunk with 
compressed air. 

e big bridge over the Lu-ko-ho, on the New- 
chwang line, is nearly complete and consists of 
twenty spans of 100 ft. (riveted trusses) on piers 
averaging 30 ft. high, founded chiefly on caissons 
sunk by compressed air down to bed rock. The 
first caisson was started in November last year and 
the whole twenty-seven caissons have been sunk to 
an — depth of about 40 ft., and are now com- 
plete and many of the piers above water level. All 
girders are made to standard load, which is, two 
consolidation engines of 100 tons each, followed by 
a train of 2 tons to the foot—maximum axle load 
20 tons. 

The bridge over the Ta-ling-ho will consist of 
thirty similarspans. Labour, machinery, painting, 
and erection cost 21. per ton over laid-down cost of 
raw material, that is everything except interest 
on capital and headquarter staff. The girders are 
sent out riveted up on trucks and dropped into 
position, each operation being done in about one 
hour’s time. 

The Ying-Kow section is under Mr. Ginnell, 
with Mr. Wright as resident engineer. 

Several efforts have been made to introduce 
American cast-iron wheels, but so far the results 
have not justified their adoption. 


Posttion oF Lines UNDER ConstrRvcTION. 


For 110 miles to Kinchow from Great Wall at 
Shan-hai-kwan rails are laid and trains run, but 
the larger bridges are still unfinished, and the 
temporary wood bridges may suffer if there are 
floods. 

From Kinchow to Newchwang the earthworks 
are nearly completed, and platelayers will com- 
mence from both ends next September when the 
rails arrive, Permanent bridges will not be com- 
menced until rails arelaid. The line is expected to 
be completed in all respects by the winter of 1900, 
but traffic will be running next spring, subject to 
flood interruption, until permanent bridging is 
effected. Earthworks from the line from Kinchow 
to Sin-ming-ting will be started this autumn, and 
the line completed soon after end of next year. 
Sixteen locomotives are now arriving from Ame- 
rica and twelve being built in England to arrive 
next year, all ordered at same time. Twenty-four 
are Moguls and four tank engines. The Moguls 
are of the same power and weigh 75 tons. The 
tanks are of the suburban type, six-wheels coupled, 
pair trailing and pair leading, weight in running 
order about 45tons. The line will not be ballasted 
for about a couple of years, and light engines are a 
necessity. On the existing lines the locomotives 
and tender weigh 100 tons on the Pekin-Tientsin 
line, and on the other part of the line 75 tons. 

At the terminus at Yingkow the ground is 
levelled, wharves being built, but buildings not 
yet commenced, this is due to a delay in ordering 
timber for piling the foundations. The Russians 
get theirs free of likin (or 40 per cent. ad valorem 
duty). This privilege was denied to the Chinese 
line. Onreporting to Chief Director Chang-yi he 
replied by wire “Tremble and obey,” but the 
Europeans in charge neither trembled nor obeyed, 
but simply would not order, consequently they 
have now got on the same footing as regards dues, 
but the delay in ordering the material delays 
operations. 

Tientsin, June, 1899. 





Lxrps Sewacr.—The sewage committee of the Leeds 
City Council has consented to two oo with con- 
tinuous filtration of crude sewage at Knostrop. 





Tue InstrrvTion or Crvit Encrnzers.—The Council 
have, in addition to the medals and prizes given for com- 
munications discussed at the meetings of the Institution 
in the last session, made the following awards in respect 
of other papers dealt with in 1898-9: Telford medals and 

remiums to L. Franzius, Bremen, and G. H. Thierry, 
eam ; a George Stephenson medal and a Telford pre- 
mium to G. Watson, s; and Telford premiums to 
L. F. Vernon-Harcourt, London ; F. Osmond, Paris ; Max 
am. Ende, London; T. E. Stanton, vite my Tad . G. 
Hibbins, Bristol ; James Benen, C.LE., don ; 
T. Donaldson, London; and T. W. Barber, London. 
ear pe a ee 

ler prize to H. Lapwo i ; er 

to F. C. Grimley, Colchester ; W. Middleton, Chelmsford ; 
F. T. Wolseley-Lewis, Manchester; A. C. , Man- 
chester; R. A. E. Murray, G w; O. R. Rutherglen, 
Glasgow ; and W. D. S. Brown, Newcastle. 
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NOTES. 


MaGNALIUM. 

Dr. Lupwic Mac has successfully alloyed alu- 
minium with magnesium, and thereby obtained a 
compound which can be worked like brass, and 
which is lighter still than aluminium. These two 
metals are fitted for union. Their densities are : 
magnesium 1.75; aluminium 2.75; they both melt at 
800 deg. Cent., and their dilatations amount to 
0.023 and 0.027 millimetres per metre and per 
deg. Cent. The metallurgical properties depend 
upon the composition of the alloy. A 10 per cent. 
magnesium alloy resembles zinc, a 15 per cent. alloy 
is like brass, and a 25 per cent. like a compound 
bronze. The alloys can be soldered, it is stated, 
though that point does not appear to be fully 
settled, keep well in dry and damp air, and give 
good castings. The well-known scientific instru- 
ment maker Fuess speaks favourably of some mag- 
nalium samples, with from 10 to 12 per cent. of 
magnesium, submitted to him. The alloy is almost 
as white as silver, and sufficiently hard to cut alu- 
minium with a sharp-edged piece of magnalium. It 
can be turned, bored, &c., quite as well as brass, 
and clean and neat threads of a quarter of a milli- 
metre pitch van be cut with ease, It does not file 
so readily as brass, but is superior in this respect 
to copper, zinc, and aluminium. Magnalium is 
suitable for lens mountings, and would make good 
divided circles and arcs for instruments, in which 
light weight is a consideration. If bought by 
volume it is a little less expensive than brass ; but 
the statements concerning the strength of this new 
alloy, made by the Magnalium Company of Berlin, 
are said not to be of any practical value. 


TINPLATES. 


The export of tinplates from this country to the 
United States continues to diminish steadily, and 
for the nine months to September the quantity 
did not exceed 43,180 tons, compared with 52,678 
tons for the same period of last year, and 64,746 
tons in 1897. This year to date we have sent 
abroad 181,991 tons, against 191,655 tons and 
206,906 tons respectively. In the two years the 
decrease in the takings of America is 21,566 tons, 
and of other markets 3349 tons, making a total of 
24,915 tons, which is not a pleasant total to con- 
template. Although one or two countries, notably 
Germany and Holland, are taking more of our tin- 

lates, the compensation for which we were told to 
ook when American purchases begin to fall off, is 
not showing itself yet ; and small as the Ameri- 
can figure is at the present time, it is still con- 
siderably in excess of any other individual total, 
Russia coming second to it this year with 21,598 
tons. In time we may find compensation, but the 
outlook is certainly not encouraging. A fragment 
of our once large trade with the States will remain 
with us so long as the rebate clause continues in 
force ; but efforts are to be made before long, we 
are told, to secure itsrepeal. For, as it stands, the 
clause acts as a disability against American manu- 
facturers of tinplate. Meanwhile the price of 
American plates keeps high, and the protectionist 
organs are hard put to explain the reason. The 
American producers have formed a trust, as our 
readers will not need to be reminded; but their 
friends will not allow that the trust has had any- 
thing to do with the present level of prices. In 
England quotations have advanced 50 per cent. 
per box of 100 lb.; in America the rise 
is 75} per cent. To explain away the dif- 
ference, and incidentally to show that the trust 
has been playing the philanthropist, it is pointed 
out that in England there has been an advance of 
less than 50 per cent. in Bessemer pig, and of as 
much as 119 per cent. in the same article at Pitts- 
burg, 23.50 dols. on the Ist. inst., comparing with 
10.26 dols. on November 1 last, when the consoli- 
dation of interests was taking place. At the time 
the Tinplate Association was formed, Bessemer 
billets were selling at 15.25 dols. a ton, and now 
sell at 39dols. a ton. The argument is stated thus : 
‘* As about 25 per cent. is lost in rolling and manu- 
facture, so that only eighteen boxes of tinplates are 
made from a ton of pig, the material which cost 
87.7 cents a box in 1898 now costs 2.167 dols. a 

x, an increase of 1.32 dol. a box. The pig tin 
Which then sold at 173 cents a pound commands 
33 cents, and the 2} lb. required for a box of plates 
then cost 44.4 cents, and now costs 82.5 cents, an 
advance of 38.1 cents. The rise in wages of 

ur, 106 per cent. in July, following an ad- 


vance early in the year, has been 20 cents a box. 
The cost of fuel, Connellsville coke having ad- 
vanced from 1.50 dol. to 2.75 dols. a ton, may be 
reckoned as having advanced about 9.4 cents 
a box. These items alone show an increase of 
1.99} dol. a box, the selling price having advanced 
2 dols.,” and this would indicate no increase in 
profits of makers, but actual decrease, because 
other materials, such as acid, palm oil, flux, cast- 
ings and boxes, have become dearer, the difference 
amounting to much more than 4 cent a box, as their 
total cost was formerly about 12 cents a box. The 
inference from these various reasons is that the 
rofits of makers cannot have been unreasonably 
increased—that the combination cannot have ad- 
vanced prices arbitrarily or unfairly ; that the con- 
sumers have no right to complain if, by means of 
greater economy in management or production than 
was possible for many scattered concerns, the cor- 
poration has been able to realise an additional 
rofit. For ‘‘ that gain is in that case only the 
egitimate reward for a wiser and better organisa- 
tion of the industry.” That the tinplate trust is 
not wholly responsible for the rise is manifest, but 
it has clearly taken a hand in what is euphemistic- 
ally termed ‘‘steadying” prices; to throw all 
the blame on the other trusts, seems distinctly 
disingenuous. 


Water-Tuse v. CyLInDRICAL BorLers. 


There are few instances where exactly similar 
ships have been fitted respectively with cylindrical 
boilers, and with water-tube boilers of the Belle- 
ville type, and in the absence of comparative 
data deduced from the trials of such ships, it is 
interesting to note the particulars of the alternative 
designs prepared for the Indian troopship about to 
be built in this country. They are, it is true, 
only designs, but they have been ep by re- 
sponsible engineers for the Indian Government. 

he ship, it may first be said, is to be 407 ft. long 
between perpendiculars, 50 ft. 94 in. beam, 38 ft. 
deep, and at 19 ft. draught, she will displace 6520 
tons. The speed requirement of the contract is 
18 knots on a six hours’ trial, and 17 knots at sea, 
and the power for the former is put at 8000 indi- 
cated horse-power. As ‘‘country coal” is to be 
used, with native stokers, ample boiler power 
had to be allowed by the designer. In the one 
design eight cylindrical boilers with Howden’s 
forced draught are provided for, in the other fifteen 
Belleville boilers with economisers. ;The cylindrical 
boilers are 15 ft. 9 in. in diameter and 11 ft. 6 in. 
long, giving 22,000 square feet of heating surface 
and 540 square feet of grate area, whereas the Belle- 
ville boilers give 26,245 square feet of heat- 
ing surface, and 847 square feet of grate area, 
thus more fully realising the requirements of ample 
power. Indeed, the ratio of heating surface to 
power is 2.75 to 1 for the cylindrical boiler, and 
3.28 to 1 for the Belleville boiler, while the power 
required from each square foot of grate is 14.8 and 
9.45 indicated horse power respectively. Not only 
are surfaces more ample, but there is a great 
saving in weight in connection with the Belleville 
boiler, the total of all machinery being 1328 
against 987 tons. The engines to work in conjunc- 
tion with the cylindrical boilers weigh 510 tons 
against 475 tons. The cylindrical boiler and casings 
weigh 545 tons, with 14 tons for an auxiliary 
boiler, and 28 tons for forced-draught fittings, in 
all 587 tons against 485 tons in the Belleville 
boiler-rooms, Again, there is a further saving in 


water in the boilers, which in the main cylindrical } ha 


boilers weighs 224 tons and in the donkey boiler 
7 tons, against 27 tons for all the Belleville boilers. 
The difference in boiler pressure, 250 1b. in the 
Belleville against 180 lb. in the cylindrical, also 
affects the result. The former pressure is reduced 
to 210 lb. at the engines, and the cylinders are 
arranged with a ratio, high pressure to low pressure, 
of 6.45 against 5.8 in the case of the cylindrical 
boiler engines. The cylinders in the latter case are 
294 in., 46 in., and 71 in. in diameter respectively, 
against 26 in., 42 in., and 66 in. for the Belleville 
job. The stroke in each case is 48 in., the revolu- 
tions 110, and the piston speed 880 ft. per minute. 


Tue Brirish Fire Prevention CoMMITTEE. 

The British Fire Prevention Committee com- 
menced operations for the session last Wednesday 
by carrying out, before a body of invited guests, 
three tests at its station, 35, North Bank, Regent’s 
Park, London. The station and its appliances were 





described in our columns on February 3, 1899 (vol. 


Ixvii., page 141). The structures tested were (1) a 
concrete floor, comprising steel girders and breeze 
concrete, as recently classified by the London 
County Council as fire ape (2) an iron 
safe containing papers; (3) a 2-in. solid deal 
door; (4) a 2-in. solid pitch pine door. The 
floor fell after the heat had been applied for 
1 hour 25 minutes. The steel girders sank in the 
middle, and a portion of the floor, which rested at 
its edge on the wall of the cell, broke off. The test 
was then discontinued, but if it had been continued 
a short time longer the floor would have fallen en- 
tirely. The safe was in the same cell, and was red 
hot at the time.. It was,-of course, impossible to 
investigate its contents, and at the time of writing 
we have not heard in what condition the 
were. Probably they were uninjured, as a well- 
made safe ought to pass through such an ordeal. 
The two wood doors are such as are specified by the 
County Council, except that that bod uires 
them to be of hard wood. They were both tted 
to one cell. The gas was lighted in the cell at 
3.14 P.m.; at 3.25 smoke was coming over the 
tops of both doors, which opened inwards towards 
the fire. At 3.30 the temperature in the cell was 
1275 deg. Fahr., and the top of the deal door 
blazed. At 3.35 the temperature was 1400 deg., 
and both doors were alight at the top. Both 
doors were burning fiercely at 3.47 with a tempe- 
rature of 1500 deg., and at 3.51 the deal door 
showed fire at the bottom. At 3.55 there were 
signs of fire at the bottom of the pitch pine door, 
and at 3.57 the pitch pine panels were gaping at 
the edges. At 4 o'clock both doors were oo, 
all over; at 4.4 the top panels in the pitch 
ine door fell out, and were followed by the 
ttom panels at 4.9. One bottom panel fell 
out of the deal door at 4.11, and the whole door 
collapsed at 4.12, the temperature being 1680 deg. 
On the whole there was little to choose between 
the two doors. ° The hardwood was the better for a 
few minutes, but afterwards the resin in it assisted 
at its destruction, and it was the first to give way 
entirely, The Committee are making a series of 
tests of doors of all kinds of wood, and ina few 
months they have accumulated more information 
about fire - resisting structures than have been 
gained in years hitherto, Under the chairmanship 
of Mr. Edwin 0. Sachs, the executive have made 
27 tests, comprising five with floors, two with 
ceilings, four with partitions, seven with doors, 
eight with glazing, and one with treated wood. 





THE VANDERBILT LOCOMOTIVE BOILER. 
To THE EDITOR OF ENGINEERING. 

Str,—It may interest those who have studied this 
boiler to know that Messrs. R. and W. Hawthorn, ie, 
and Co., Limited, built four locomotive engines with cor- 
rugated furnaces in the year 1884, 

Yours faithfully, 
Bensamin C. Browne. 

Newcastle-upon-Tyne, October 13, 1899. ' 





SEA PROTECTION AND LAND 
RECLAMATION. 
To THe Eprtor or ENGINEERING. 

Srr,—I am extremely glad to see that a gentleman 
named Allanson-Winn has been advocating what I have 
felt for some time ought to be done. 

I cannot ‘prove that the ideas ever entered my head, as 
I can as regards other ideas, which have since been 
adopted, for the simple reason that I never gave vent to 
them. To come to the subject, I never knew the late 
Mr. Edward Case, the inventor of patent foe for 
the protection of the coast line, but I think his must 

ve been an uncommonly useful life, Even if his idea 
was very simple and discovered by cae the fact 
still remains that he appears to have disco @ species, 
a groyne which, whilst much cheaper and simpler than 
the one actually adopted, is still very much more effec- 
tive. As Mr. Winn says, there assuredly should be 
some branch of the Board rade or other department 
whose business it would be to watch the coastline and 
devise plans for combatting the encroachment of the sea, 
and also, where it might appear advisable, to take 
measures to reclaim territory from the ocean. 

Needless to say, anybody who contrives a system 
whereby even five square miles are annually added to 
the area of England, instead of five being eaten away, 
is a public benefactor. 

It would be extremely interesting if we could have a 
reliable map showing Great Britain in Roman times, to 
see how much has been eaten away since. I fear it would 
be a depressing document. In an ideal country the func- 
ions of such a department, as Mr. Winn suggests, might 
be extended because there are the rivers, ravages of 
which on the banks ought to be controlled, the dredging 
of rivers and harbours, the construction of breakwaters 
and kindred useful public works. 

viemey Sy works of reclamation, it is not generally 

that 





known such eminent engineers as Rennie, Hawk- 
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Shaw, and others put forth plans for the reclamation of 
the entire Norfolk Estuary or Wash. 

This useful public work of the first magnitude was 
erga because it was not considered worth while to call 
into ing about 100,000 acres of sandy soil which could 
not be cultivated. Assuming, however, that this reclaimed 
land could not, at reasonable cost, be turned into agri- 
cultural soil, the fact is not shown that it is not worth 
reclaiming. : 
__ Are there not heaps of other useful purposes to which 
it could be put, for factories or what not, and in this 
manner leave free for agriculture which otherwise would 
be taken up with buildings? As a matter of fact, re- 
claimed land has generally proved excellent for foeming, 
of 4 have little doubt it would in the case of the Norfo 

ash, 

I remain, yours sincerely, 
Penge, October 7, 1899. CHARLES CLINTON. 








‘*REFORM OF CHEMICAL AND PHYSICAL 
CALCULATIONS.” 
To THE Eprror or ENGINEERING. 

Srr,—Please make the following corrections to my 
letter on ‘* Reform of Chemical and Physical Calcula- 
tions.” 

Part 4. After the sentence: ‘‘ At 41 deg. 10 min. lati- 
tude and sea level, mean atmospheric pressure, and 0 deg. 
Cent. weighs,” please to insert as follows, instead of the 
text of the manuscript : 

1 cbm. ) 10/7 kg., which in decimals is 
1.4285714285 kg. 

1 cbm. hydrogen 5/56 kg., which in decimals is 
0.0892857142 kg. 

1 cbm, O = 10/7 kg. = 80/56 kg., combined with 
2 , Hat5/56 ,, = 10/56 ,, will form 


o 3 = 90/56 kg., consequently 
1 chm. H,O=45/56 kg. = (0.80357 kg.) and 1 kg. H,O = 
56/45 cbm. = (1.24444 cbm.). 

This calculation worked out in decimals: 


1cbm. O 1.42857 kg. combined with 
2 ,, H at 0.08929 kg. = 0.17858 ,, will form 


2cbm. H,O 1.60715 kg., consequently 
1 ” H20 0.803575 ” and 1 kg. _ 
1.24444 cbm. ° 








Yours truly, 
C. J. Hanssen, the Author. 
3. Valdamarsgade, Copenhagen, October 11, 1899. 
(This letter reached us after the original letter had 
already appeared on page 468 ante.—Ep. E.] 





THE RAILWAY CLUB. 
To THE Eprror oF ENGINEERING. 

Srmr,—Among the many readers of ENGINEERING there 
must be many who take a great interest in railway matters, 
and who can be termed ‘‘locomotive enthusiasts,” or 
‘“‘railwayites.” To them such an organisation as the 
Railway Club is likely to prove very useful, and I[ shall 
be greatly obliged if you will publish this letter as a 
means for making the matter known. The club is de- 
signed to provide a bond of fellowship between those who 

e an interest in railway matters, and to act as a 
“central information bureau.” 

At present our membership is not ~~. lai but all 
parts of the country are represented. enclose you a 
copy of the prospectus and rules for your perusal. The 
subscription has been fixed at 5s. per annum (until 
December 31, 1900, for first year), and I shall be pleased 
to forward particulars to any of your readers desiring 
information, or to yourself. The Railway Club was 
started in connection with the North-Western Locomotive 
Journal, but is not confined in any “—* London and 
North-Western Railway matters. Thanking you in 
anticipation, 

I am, Sir, rm obedient servant, 
. F. Garrns, Hon. Sec. 

118, Maroon-street, Limehouse, London, E., 

October 13, 1899. 





THE LIFTING POWER OF AIR 
PROPELLERS. 
To THE EprTorR OF ENGINEERING. 
_ Smm,—Referring to Mr. Phillips’ comments in your last 
issue on the eet now been carried out by Mr. 
William Geo alker, of Westminster, on a 30-ft- air 
propeller, perhaps Mr. Phillips will kindly state if his 
results were published, and if so, where? 

The experiments by Mr. Walker should prove ve 
valuable, for it has long been felt that an accurate an 
reliable series of experiments was sadly wanting, treating 
not only with a large air propeller, but also on the resist- 
ance of variously arranged surfaes, for I understood that 
Mr. Walker is not confining himself to experiments with 
propellers. 

I am not acquainted with any reliable series of experi- 
ments on air propellers of a Hom dimensions, although 
T have examined the technical literature of this country 

abroad ; what experiments have been carried out have 
been so lacking in details as to make them practically use- 
less as working data. 

I presume that the experiments will be published, and 
I am sure that engineers and scientists will be very 
grateful to Mr. Walker and his friends for carrying out 


and publishing these costly experiments. 

It would be useful if the amount of air discharged was 
measured, 

Mr. Phillips says the area of the blades depends upon 
the speed of rotation. 





I am afraid I must differ from Mr. Phillips, as I believe 
that the area has no connection with the speed, for the 
etticiency of an air propeller is constant at different 
ee up to a certain tip speed, where it commences to 

off. 

Mr. Phillips also states that the pitch should not be 
finer than one-half the diameter, nor greater than two 
diameters. This may be very well for screw propellers in 
water, but does not apply to air propellers, and I have 
noticed that the pitch angle should be much finer than 
the minimum mentioned by Mr. Phillips, in order to get 


the best results. 
Yours faithfully, 
Horace E. Covutson. 
28, Hazlebury-road, Wandsworth Bridge-road, 
Fulham, London, 8.W., October 16, 1899. 





MISCELLANEA. 

Tue telephonic connection between Copenhagen and 
Berlin vid Gjedser and Wornemiinde is now approachin 
itscompletion. Conversations have already been carrie: 
on between Nykjébing and Rostock. 


With the support of the Russian Government a Russian 


eheran. This road connects Rescht, at the Caspian 
a few miles to the south-east of Euseli, with the 
capital of Persia. 

The Board of Trade have recently confirmed an order 
authorising the construction of light railways from Wal- 
lingford, in the County of Berks, to Benson, in the 
—v of Oxford, and near Didcot, in the County of 

r 


and 


The Danish State railways are extremely short of goods 
wagons, although new ones are being built and uae 
number have been hired from Germany. New lations 
have recently come into force providing for a quicker un- 
loading of the wagons, so that everything is being done 
to make the want of wagons less felt. 


A Russian ge! from Baku has had carefully sur- 
veyed an area of land in Sumatra in order to ascertain 
whether it would be remunerative to start a petroleum 
industry there. The results are so promising that work- 
ings will be commenced, and the required land has been 
rented. China and Japan are likely to become good 
markets for the Sumatra petroleum. 


The largest meteorite of modern times fell, it may be 
remembered, on March 12 this year, close to Bo on 
the Finnish Gulf. It has recently been recovered from 
the bottom of the sea, having made a hole in the ice 30 ft. 
in diameter. The meteorite, on reaching the water, 
burst in a number of small pieces, and it is impossible to 
form any idea of its shape. The pieces recovered weigh 
640 lb., the largest having a weight of 140 Ib. 


In a paper read before the American Institute of 
Mining Engineers, the President, Mr, James — 
referred to the remarkable changes which have n 


effected within a few years in the methods of copper 
smelting. In place of small furnaces in which it was 
thought a feat to smelt 10 tons a day, some of the fur- 
naces now in use will smelt as much as 400 to 500 tons of 
ore daily, and their contents being discharged into Bes- 
semer converters, are converted into pure copper within 
as few minutes as it used to take days to roast and 
re-roast, to fuse and re-fuse the ores and mattes when the 
cupola process of reduction was used. 


The uninformed writers of the daily press and the 
monthly magazines are periodically announcing to the 
world that modern engineers are incapable of cutting or 
handling large monoliths, such as the ancient Egyptians 
erected in or near their temples. As a matter of fact, 
owing to the introduction of rock drills and channelling 
machines, the cutting of such monoliths is now an ex- 

ingly simple matter, and we note that a number 
are now being prepared for the new cathedral of 
St. John the Divine at New York. These mono- 
liths in their finished state will be 6 ft. 3 in. in dia- 
meter by 54 ft. long. They are of granite, and the 
rough block cut for the first at the coreg | measures 64 ft. 
long by 8 ft.6 in. by 7 ft., and weighs 310 tons. A gi- 
ntic lathe is being built to turn it down to its finished 
imensions. 

_The Carnegie Steel Commons, of Pittsburg, have de- 
cided to build two more blast-furnaces, at the Carrie 
pom. Rankin, Pa. These two furnaces will be the 
argest ever built, and will be 106 ft. high and 24 ft. in 
diameter at bosh. They will turn out 1400 tons of Bes- 
semeriron every day. A new bridge will be built from 
these furnaces across the Monongahela River, to take hot 
metal direct to the Homestead Steel Works. At Duquesne 
Steel Works a new basic open-hearth steel plant of four- 
teen 50-ton open-hearth furnaces and a pg blooming 
mill are to be built. This mill will be one of the largest 
ever built, and will be duplicate of the one just completed 
at Homestead Steel Works. These improvements and 
additions will give the Carnegie Steel Company a capa- 
city for turning out over 3,000,000 tons of finished ma- 
terial annually. The open-hearth plant at Duquesne will 
be built to furnish the trade with basic open-hearth 
blooms, billets, and slabs. 


The ballistic power of cordite is very nearly four times 
as great as that of the black powder it has replaced. 
Thus, 1 1b. of cordite fired in the 3-in. 12-pounder field 
gun is equivalent to the 4 Ib. of selected pebble powder 
which used to be the service charge. It has further to. be 
noted that cordite charges cannot be exploded by being 
struck by bullets, so that there is no danger of the artillery 
limbers bein g blown up by hostile fire. A pressure of 
120 tons per square inch can be obtained by firing cordite 
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in a chamber which it fills completely, whilst with black 
powder, under similar conditions, a of 43 tons 
only is reached. In practice a considerable void space is 
left in the powder chamber, with a view to keeping down 
this maximum pressure ; and, in fact, a maximum pres- 
sure of 16 tons on the bore of the gun is what is aimed at 
under service conditions. The size of the cords used for 
ons different calibres is such as to insure that the 
urning of the charge is cy nome in the same time ag 
the projectile takes to travel down the bore. 
Messrs. Watson, Laidlaw, and Co., of 98, Dundas- 
street, Glasgow, have issued a pamphlet complaining of 
the methods followed by the judges in chalguiin the 
tests of cream separators at the recent show of the Royal 
Agricultural Society, Maidstone. They remark that 
the fresher the milk the more easily is the cream 
separated therefrom, and thus machines tried in tho 
earlier part of the day had a distinct advantage over 
those tried later. Further, they assert that some 
of the competitors, including the F aise inners, heated 
their milk much beyond the 90 deg. Fahr. recognised 
as correct in ordinary practice, In one case the milk 
was heated to as much as 120 deg. Fahr. before being 
put in the separator. The higher the temperature of 
the milk the more complete is the separation, and hence 
essrs. Watson, Laidlaw, and Co. claim that all compet- 
ing machines should be compelled to work at the same 
temperature if a fair estimate is to be made of their 
respective merits. Not being dairymen we are unable 
to say in how far the above strictures are well based. 


Specification, the remarkable publication which the pro- 
perce of the Builder’s Journal and Architectural Record 

ave prepared for the assistance of architects and 
surveyors, is now issued half-yearly, and we have 
just received a copy of the new volume. The volume 
is divided into three sections, the first of which 
has relation to professional practice. In this section 

i found many useful notes, such as, for 
instance, those on cheap roofs and coverings by 
Mr. G. 8. Mitchell, a paper on the American system 
of steel construction by Mr. M. N. Sloan, of Scranton, 
Pa., particulars of the information to be obtained from 
the ordnance maps, and many other articles of general in- 
terest to architects and surveyors. The second section of 
the volume has relation to matters of construction, and 
contains notes on excavation, bricklaying, well-sinking, 
masonry, paving, and all the other trades likely to be of 
interest to an architect. In addition to the notes, 
model specifications are also provided, and should prove 
extremely useful. The third section of the volume is in- 
tended more especially for the use of municipal engineers, 
and contains notes, model specifications, prices, and re- 
prints of the portions of the London Building Act, and 
of the model bye-laws of the Local Government Board. 


Application is to be made by the London Count 
Council for powers to construct a number of light rail- 
ways in the London district. The schemes at present 
contemplated are as follow: (a) From the present tram- 
way terminus near the Archway Tavern, Archway-road, 
to the county boundary. (b) No. 1. From the present 
tramways at Clapham Common, south side, via Clapham 
Common, Battersea-rise, Wandsworth Common, north 
side, and East-hill to West-hill; and No. 2 from West- 
hill, via Kingston-lane, to the county boundary. (d) 

o. 1. From the present tramways at Deptford, via 
Blackheath-hill and road and Shooter’s Hill-road, to the 
Herbert Hospital; No. 2, from the Herbert Hospital, 
via Woolwich Common-road, the road to the west of 
St. George’s (Garrison) Church, into New-road, and 
thence along Thomas-street and Green’s-end, to and 
along three sides of Beresford-square, Woolwich, and 
returning along New-road, Mill-lane, and Woolwich 
Common-road to the Herbert Hospital. (e) From the 

resent tramways at New Cross-road, via Lewisham 
igh-road, Loampit-hill and vale, Lee High-road and 
Eltham-road, to a point near Wellhall-lane at Eltham. 
The estimated capital expenditure on these schemes is 





Dzrence oF Buxnos Arres.—The Public Works Com- 
mittee of the Argentine Chamber of Deputies has ap- 
proved a proposal of Messrs. Runciman and Co., for the 
construction of defensive works at the entrance channel 
to the port of Buenos Ayres. 


Morscampg.—A special meeting of the Morecambe 
District Council was held on Tuesday, at which proposals 
of the Lancaster Town Council for the acquisition and 
joint working of the Tancaster and District Tramway 
Company’s undertaking were considered. A sub-com- 
mittee consisting of the chairman and vice-chairman of 
the council and two councillors was appointed to deal 
with the matter. It is understood that it is proposed to 
work the cars by electricity, instead of by horses. 








ee aera 
or. Cc. ’ 
A a a ao Peve. soc Z the United States for 


the working of the Row’s patent indented tube appli- 
ances, under the style and title of the Heat Trans- 
mission Company, Danbury, Connecticut, U.S.A. All 
types of feed-water heaters, condensers, eva) rators, 
storage heaters, coolers, attemperators, boilin tteries, 
&c., will be made at the new works.—Mr. R. 
M. Inst. C.E., has been commissioned by the Corpora- 
tion of Wakefield to prepare plans and estimates for the 
construction of about 15 miles of electric tram lines in the 
city and surrounding district.—Mr. Archibald Campbell, 
of 28, Gray’s Inn-road, W.C., has been app inted agent 
for Messrs. G. B. Unsworth and Sons, Limited, cable 





makers, of Derby. 
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THE MANUFACTURE OF LIQUEFIED 
CARBONIC ACID. 


Tux trade in compressed gas is of recent origin, but 
its growth has been — and is now of great com- 
mercial and industrial importance. Compressed 
oxygen is, perhaps, the gas best known to the general 

ublic, but there is also a great demand for liquefied 
carbonic acid, both for experimental and industrial 
uses. Under the former head the gas is largely 
used as a refrigerant, and we have also known it em- 
ployed as a handy method of obtaining a high fluid 
pressure, whilst industrially the makers of aerated 
waters are, perhaps, the best customers to the com- 
pressors. The preparation of this gas on a commercial 
scale has not, so far as we know, been fully described, 
at any rate, in England, so that an account of the 
London Carbonic Acid Gas Works at Dace-road, Old 
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or hard limestone, over which is maintained a constant 
flow of hot water from the tank D. This water, it 
should be added, is heated by the carbonic acid gas, 
liberated from the lye boilers, which is passed through 
a series of pipes in this tank before going on to the 
gasholder from which the compressing pumps draw 
their supply. The wash water, after flowing through 
the scrubber, is allowed to flow to waste. Behind 
this hot water scrubber is a cold water scrubber 
marked K J, in which the washing is repeated; but this 
time with a cold supply, and leaving this the now puri- 
fied gases are passed to the absorbing towers EK, E, E. 
These towers contain fragments of broken coke sup- 
ported on trays, and over this coke is maintained a 
constant trickle of lye from the tank F above. On 
reaching the top of these towers the remaining gases 





are directed off into the atmosphere. The lye is 
pumped to the tank at F from a second tank shown 































































































Ford, should prove of interest; the more especially 
in that these works are not only the largest existing, 
but are provided with a plant very much more off. 
— than has yet been erected outside of the British 
sies, 

The carbonic acid gas is provided by burning 
coke in the furnaces of two boilers, and the waste 
gases being led into scrubbers through which is 
maintained a steady trickle of potash lye; the latter 
absorbs the CO,, and is then passed into the boilers. 
Being heated here, the CO, is driven off, collected and 
passed to the compressing pumps, whilst the regene- 
rated lye is passed back to the scrubbers to absorb a 
second charge of the gas. Such, in brief, is the cycle 
of operations ; but to secure a pure product at a low 
working cost, certain precautions are necessary, and 
these we are about to Saale. 

In the first place, coke generally contains some 
sulphur, which is burnt to SO,; and if this were 
allowed to pass into the scrubbers, the result would 
be that part of the potash would be converted in po- 
tassium sulphate, and its useful career as an absor- 
bent of carbon dioxide ended. This loss of potash 
18 In some works considerable, but at Old Ford has 
been almost eliminated by washing the crude gases 
as they come from the furnace, first with hot water 
_ then with cold. The arrangement is shown in 
an 1 and 2, in which the boilers for the lye are 
ettered A, A. The furnace gases are collected 
at the back of these boilers, and drawn by 
exhausters through a flue 6 into and through a 
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scrubber B, which is filled with fragments of marble 





below at G. 
ments, one of which has about four times the volume of 


This tank is divided into two compart- 


the other. The larger compartment serves as a reser- 
voir for the regenerated lye from the boiler, and it is 
from this that the pump feeding the upper tank F draws 
its supply. In the smaller compartment is collected 
the drain of enriched lye from the absorbing towers. 
An overflow is provided between this compartment 
and the larger one, so that in case of stoppage there is 
no loss of potash, the overflow simply being passe 
through the absorbing towers a second time. e en- 
riched lye is not sent into the boilers direct, but 
passes first through an interchanger, which is shown 
at H, where it absorbs heat from the regenerated lye, 
leaving the boiler D for theabsorbing towers. The latter 
is thus cooled and the former heated, and a consider- 
able saving of heat is thus effected. From this inter- 
changer the enriched lye passes into one of the boilers 
near the bottom, and hetlos to the other by a junction 
pipe, as shown. The pipe conveying the carbonic 
acid gas from the boilers to the gasholder K is fitted 
with a trap, which collects any liquid carried over. 
This trap discharges into the poor lye tank at G. 

At Old Ford the lye boilers are of the Cornish type, 
and measure 6 ft, 6 in. in diameter and 28 ft. long. 
They are, it will be seen, connected in series, this 
arrangement having been found advantageous, the de- 
composition of the bicarbonate of potash formed bein 
then more completely effected. They are worke 
at a pressure of about 5 lb. = square inch, but 
are very substantially built, being, in fact, strong 


inch. This excess of strength has been adopted 
mainly with a view to preventing leakage, as the 
= have to be exceptionally good if the lye is to 

kept in, this liquid being a solvent of iron rust. 
Similarly, it is impossible to use red lead in makin 
the joints for different pipes, ‘‘ Woodite ” being u 
instead. The compressing pumps have been supplied 
by Messrs. J. and EK. Hall, of Dartford. They are of 
the three-stage vertical type, driven by belting by a 
horizontal engine of 20 nominal horse-power. C) 
three cylinders are surrounded by a water-jacket, 
and the first-stage cylinder is duahie-aktiag: n this 
cylinder the pressure is raised to 201b. per square 
inch, and the gas is passed at this pressure into a 
— in which any residual moisture is removed 
y means of calcium chloride. The second-stage cy- 
linder is single-acting, and in this the pressure is 
raised to 125 lb. per square inch. The discharge from’ 
this cylinder is passed through a series of cooling coils 
before being permitted to enter the third and final 
cylinder, which is also single-acting. The water 
jackets for the cylinders and for the coiling coils are 
in series with each other. The pressure attained here 
is about 1000 lb. per square inch, but varies according 
to the outside temperature. The following Table shows 
the vapour pressure of liquid CO, at different tem- 
peratures : 


Deg. Cent. Atmospheres. 
— 2 3 ‘ 17.11 
- 15 23.13 
— 5 30.84 
ERS 40.46 
+15 52.16 
+ 25 66.02 


The critical point of CO, is about 32 deg. Cent., or 
89.6 deg. Fahr., and hence above this temperature 
there is no direct relation between the temperature 
of the gasand its pressure; but the following pressures 
have been observed with bottles filled to three-quarters 
their water capacity with liquid CO, at 60 deg. Fahr. 


Temperature. Pressures. 
Deg. Cent. Atmospheres. 
35 82.17 
45 100.41 


It will be evident, therefore, that very high pres- 
sures may be reached if the bottles are exposed to 
heat, and the practice has accordingly been adopted 
of filling bottles for the tropics to only two-thirds 
their capacity with liquid CO, at ordinary tempera- 
tures. On behalf of the Indian Government, Professor 
Unwin has investigated the pressures to be expected 
when such bottles are more completely filled, and we 
give some of his results below : 


Pressure in Cylinders at Different Temperatures 
and Proportions of Filling. 











Proportion of Filling in Pounds of Oarbonic Acid Gas 
per Pound of Water Capacity. 
Tempera- 
ture. | | 
Fahr. oe Re a ee | 8 4 
Pressures in Atmospheres. 

“90 200 106 | 83 | 8 77 
100 ave 127 101 94 86 
110 153 118 109 96 
120 180 | 136 124 107 
130 211 | 163 140 117 
140 se | 170 | 156 128 
150 | 190. | .172 139 








The specific gravity of liquid CO, varies from 0.9470 
at 0 deg. Cent. to 0.8266 at 20 deg. Cent. At —10 deg. 
Cent. it is 0.9951. ¢ 

The bottles used for CO, are all of identical capa- 
city, each being capable of holding about 38 Ib. of 
water, and ay, ea normally filled with 28 lb. of 
CO,, this figure being reduced, however, if the supply 
is intended for the tropics. The bottles, in fact, form 
one of the principal items of capital expenditure, since 


| the demand for carbonic dioxide varies much with the 


season of the year. These bottles are tested with the 
similar care and with similar appliances to those 
worked out for Brin’s Oxygen Company by Mr. K. 8. 
Murray. The bottle to tested is plunged in a 
cylinder of water, the joint between bottle and cylin- 
der being made good by rubber packing. A water- 
gauge fitted to this cylinder shows by the rise of level 
the expansion of the bottle under test ; and any per- 
manent set is indicated by this water-level failing to 
regain its original position on the removal of the test 
ressure, All the bottles are annealed at least every 
our years. In spite of these precautions, the railway 
companies still insist on the absurd proviso that 
bottles submitted for transport must be packed in 
wooden cases or wrapped with rope. 
For transport, the tap of each bottle is protected by 
a malleable cast-iron cap, which on removal also serves 
as a key for opening or closing the tap. Till this pre- 
caution was adopted, there were frequent cases of 
bottles in transport being interfered with by inquisi- 
tive rs-b, 





enough for a working pressure of 50 lb. per square 


passe 'y- 
The plant at Old Ford is in many particulars far in 
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advance of any abroad. The plant is in duplicate, 
each section being capable of supplying 5 tons of liquid 
CO, per day. The design and arrangement are due to 
Mr. i Steinem, the manager of the company, in con- 
eultation with Mr. K. S. Murray, the company’s con- 
sulting engineer. 





INDUSTRIAL NOTES. 

Tue Church Congress, at its concluding eritege: dis- 
cussed social questions, embracing a variety of sub- 
jects, the principal speakers on each being laymen 
instead of clergymen. That was so far wise, as clerics 
as a rule have not clear notions on social and in- 
dustrial questions, although many have latterly taken 
a leading part in such discussions. The first subject 
debated was a paper by Professor Hewins on ‘‘ The 
Relation of Economic Knowledge to Christian 
Charity,” but in this connection the Church has made 
no progress. Before the Reformation the Church was 
supposed tolook after the poor, and did so in a way. 
Aker the Reformation, things drifted until the reign 
of Queen Elizabeth, when poor relief was to some 
extent organised. Since then the State has regulated 
relief, and imposed rates for the purpose. The New 
Poor Law was passed in 1834, The Church has done 
much in the way of charity, more or less indiscrimi- 
nate, but really nothing that can be called economic, 
as Professor Hewins understands and uses that term. 

The questions of old-age pensions and of housing 
the working classes were also discussed ; in the former 
case @ univereal — of 5s. per week was advocated, 
which, as one of the speakers said, would cost from 20 
to 30 millions sterling a year, and then be nothing 
more than a gigantic system of outdoor relief. On 
the question of housing the working classes there was 
not much said. And yet clergymen see more of the 
disasters of overcrowding than any, except doctors. 

The paper dealing with industrial questions was by 
Mr. G. Harwood, M.P., on ‘‘ Conciliation,” and he 
did not scruple to tell some home-truths. He said : 
‘* The working classes do not ask help from the clergy, 
because they have no faith in their friendship.” The 
fact is, they never attempted to understand industrial 
questions. Until recently they were always in oppo- 
sition to labour, and now those who most frequently 
deal with the question have drifted away into cocialism. 
The clergy seem always to be at the extreme end of a 
thing, whereas if they really desire to do good economi- 
cally they should be the mediator. But they are never 
chosen as umpires in labour disputes. Mr. Harwood 
accused the clergy of ‘‘ becoming more and more out 
of sympathy with those who dealt with organised 
trade disputes.” This is not so, for they never were 
in sympathy with them. A very few were some few 
—— ago, but their action was spasmodic. Mr. 

udlow, one of the old ‘‘ Christian Socialists ” of the 
Charles Kingsley type and group, said that they must 
take a greater interest in friendly societies and trade 
unions. If the clergy had continued to lead the 
friendly society movement, as they did at first to some 
extent, such societies would not have emerged from 
the local type of a village club. It was only when 
men broke away from Church influence that those 
societies expanded to their present proportions. Trade 
unions owe them nothing. When the unions had no 
place of meeting except the public-house, the Church 
schoolroom was closed to them. Capital and labour 
can settle their differences better without the Church 
than with its interference. Now and then a man arises 
who can see both sides to a question, like Cardinal 
Manning, but they are too few to count. Cardinal 
Manning was most excellent as a mediator or con- 
ciliator, but he never could have been equal to Lord 
James of Hereford as an arbitrator or umpire. The 
Church has its own work. About that there is nothing 
to be said here. In questions industrial, however, the 
lees the clergy interfere the better, unless they strive 
to arouse a sentiment in favour of conciliation, and 
leave the subject matter of the dispute to be dealt 
with by other hands. They might help to prepare 
men’s minds for conciliatory measures, apart from 
any present question ; but in no case ought they to 
rush in with modes of settlement, for the chances are 
that they would go wrong. 


It is somewhat singular that the slow practical 
German should be the veriest dreamer on social and 
industrial questions, as he is, or was, on metaphysical. 
At the Socialist Congress, held last week, Herr 
Auer, ‘‘who pleaded for more tolerance and free- 
dom for individual thought,” was cried down by the 
veteran leaders Bebel, Liebknecht, Herr Kautsky, 
and other doctrinaire delegates present. If toler- 
ance for freedom and for individual thought is an 
offence to be put down, then the people will 
soon see where they are, and towards what they 
are tending. But, nevertheless, a resolution was 
carried to unite, for electioneering purposes, with the 
Bourgeois parties; but no compromise was to be 
made, except that Socialists were to have more seats 
These tactics of capture are not by any means generous, 
and are indifferently honest. But the most curious 


thing in the resolution was the adoption ‘‘ of a neutral 
attitude towards co-operation,” workmen’s own asso- 
ciations for the solution of the labour question. To 
some extent the same attitude has been prevalent in 
this country, as though workmen were afraid of facing 
the difficulties of the labour question on their own 
plans. The Marxist doctrinaires have had their own 
way, but in the midst of the Socialist groups are men 
who will not yield up their freedom of thought or of 
individual action, so that there will be no bond of 
social brotherhood in the Social Democratic Party. 
It is impossible for that party really to triumph. 
Their power would be used as tyrannically as that of 
the Sultan of Turkey or any other absolute potentate, a 
state of things not conceivable in the Twentieth Cen- 
tury. The Congress admitted that co-operative asso- 


but, the resolution added, ‘‘in no way to free him 
from the fetters of capitalist slavery.” The slavery 
in the case is the slavery of the workmen to their own 
capital, for they are the capitalists in co-operative 
associations. The position is a strange one, as all 
Socialist positions seem to be. 


The Engineers’ Monthly Journal states that the total 
number of members has now reached 84,417. Of 
these 2048 were on donation benefit, 1845 on the sick 
benefit, and 3515 on the superannuation fund. The 
latter body shows a large increase, while the two former 
show a small decrease. With respect to the number 
on donation benefit, the society is keeping an eye upon 
those who malinger, one of whom has just been ex- 
cluded. Here is his record: Admitted into the scciety 
in 1871. He has since then received donation for 535 
weeks and five days, total amount 226/. 8s. 6d. ; ccn- 
tingent benefit 92 weeks, total amount 23/. 3s. 4d. ; 
sick benefit 33 weeks, total amount 16/. 103. Aggre- 
gate amount 266/. ls. 10d. Another was excluded for 
chronic laziness at 24 yearsof age. Another had been 
on the books 20 weeks in the course of this year : he 
was excluded. One other was excluded for felony ; 
the branch members put the police on his track and 
he was captured and convicted. It is better to weed 
out such members for all concerned. A full report 





given. The award of Lord James of Hereford means 
2s. per week advance, on the ground that trade was 
as good at the end of June as it was at the beginning 
of April. The dispute began at Bolton on January 19, 
but it has been settled without a strike. Eleven 
towns now participate in the advance—Bolton, Black- 
burn, Burnley, Bury, Preston, Rochdale, St. Helens, 
Wigan, Darwen, Ramsbottom, and Radcliffe Bridge. 
Some 4500 members of the society participate in the 
advance and from 2000 to 3000 members of other unions 
and non-unionists. The decision, it is said, will affect 
South Wales; Newport has been the first to feel it, 
with ls. advance, and Llanelly 2s. per week. At 
eat ey there has been an advance of ls. per 
week, with another ls. on the first pay-day in January 
next. The levy for the Danish workmen amounted 
to 2807. per week, which was sent until the Danish 
treasurer reported a settlement. It appears that the 
new federation levy has led to some correspondence 
as to full members and those on benefit, the decision 
is that the rules in other cases apply in this case. The 
action of some sectional unions is again causing sore- 
ness in some quarters. It is explained that engine- 
room artificers are entitled to sick benefit, except in 
cases of war. 





The Boilermakers and Iron Shipbuilders’ report 
states that there are no signs of any falling offin trade. 
There is a steady demand for men. The firm of Sir 
William Gray, of West Hartlepool, had written saying 
“that if in any of your districts you have members 
out of employment, please be good enough to communi- 
cate with them saying we can give constant employment 
to numbers of riveting squads in our yard.” From 
Stockton there was the same demand for riveters, the 
finm agreeing to pay one-half the travelling expenses 
to the union. At Barrow platers are mr ees. ig In 
consequence of the state of trade and the stand made 
against malingerers, the number on books has been 
reduced toa minimum, Cards granted, 30; members 
signing the vacant book, 122; members on donation 
benefit, 379 ; on superannuation benefit, 571; on sick 
benefit, 2461. There were 33 more on donation 
benefit, but this may have been due to merely tempo- 
rary causes. The members have voted, by a majority 
of 12,494, to invest further money in hand, the balance 
growing faster than ever. The voting for the general 
secretary resulted in Mr. Fox heading the poll by 
17,057 votes, the other two candidates obtaining 9689 
and 8806 respectively. On receipt of the figures Mr. 
Fox telegraphed his withdrawal from the contest, to 
the surprise of all his friends and of the council. The 
reasons were not given at the date of the report. The 
report announces the withdrawal of all members from 
two Sunderland firms ; all men are to fulfil their con- 
tracts on piecework if any, and the time men are to 
ive the customary notice to the firm, after which the 





rmsare closed, unless an arrangement be made whereby 





ciations tended to elevate and educate working men, | gre 


of the termination of the Mid-Lancashire dispute is | P 


the cessation of work is averted. The statement of 
the chairman of Palmer’s Shipbuilding Company as to 
the extent of loss of time is controverted by the 
council of the union, but it is admitted that much 
time is lost. They report the rule as to such lost time, 
it being a fine of 5s, per day on the member being con- 
victed, upon satisfactory evidence, for each day so 
lost. It is stated that there is no restriction as to 
output in the Boilermakers’ Society: every man can 
do as much as he likes without restraint. 


The report of the Ironfounders says that the engi- 
neering and shipbuilding trades show undiminished 
activity, all departments working up to their full 
capacity. In branches where a slackness had been 
manifest there has been a revival, and now there is 
at pressure of work all round. It is stated that it 
is the same on the Continent and in America; the latter 
country is sending here for pig iron, its own produc- 
tion not being sufficient for present requirements. 
In the returns as to the state of trade 88 branches, 
with 12,357 members, report trade as very good, and 
34, with 5035 members, as good. Only in three 
branches, with 418 members, is any slackness re- 
ported. Out of 17,810 members there were on dona- 
tion benefit, 298 ; on the sick list, 462 ; on superannua- 
tion benefit, 856 ; on travel, 82 ; and on dispute benefit, 
8. There was a slight increase under all the heads, 
except the last, where there is a decrease of two on 
strike. The total cost of all benefits was 527/. 11s, 6d. 
per week, or equal to 7d. per member per week. 
With such a record the funds increased by 3719). 
Jls. 8d. in the month, the balance now reaching 
85,8087. 6s., an increase of 24,340/. 9s. since the same 
date last year. The arbitration in the wages ques- 
tion on the north-east coast has resulted in an award 
of ls. per week on time wages, piecework prices to 
remain as they were. The increase affects 2205 
members of the society, and about 300 non-union men. 
The men at Barrow will receive a similar increase 
next month by the same award. The Arbitration 
Board appealed to the men’s representatives to do all 
in their power to induce the men to keep better time. 
At Swansea the men have obtained an advance of 3s. 
er week, and at Cork 2s. per week. The members 
have decided by vote that the federation contribution 
shall be paid out of the funds and not by levy. The 
ninetieth anniversary of the Stourbridge branch was 
celebrated on September 23, this being probably the 
oldest lodge of any trade union in the world witha 
continuous record. At the date of its formation the 
Old Combination Laws were in force, each member 
being liable to prosecution. 





All the principal branches of the engineering trades 
throughout Lancashire continue to be busy, the 
activity of late reported being well maintained. The 
present briskness of trade is shown by the unem- 
ployed returns of the engineering trades and cognate 
industries, the principal societies having only a small 
proportion out of work, the average being much 
smaller than usual. It is doubtful if any of the prin- 
cipal engineering firms could undertake new work of 
any weight at present, with the assurance of delivery 
within any reasonable time required by customers. 
This particularly applies to locomotive building, the 
making of machine tools, electric and hydraulic engi- 
neering, boilermaking, and ironfounding. Machine 
workers are also busy, and in some districts the makers 
of textile machinery. The prospects are also good for 
some time to come. In the iron market the actual 
weight of work coming forward is only described as 
hte: math The prices of finished iron remain officially 
unchanged, but there is a hardening tendency. In the 
steel trade raw material is steady at the same rates, 
but for finished material there has been a decided 
stiffening of rates. Altogether, the position is good 
and the outlook is favourable. 


In the Wolverhampton district there has been 4 
good demand for all kinds of rolled iron, quotations 
all round being firm. The recent advances in price 
seem rather ns, ie stimulated than checked the de- 
mand, judging by the amount of orders which con- 
sumers and merchants alike are pressing for accept- 
ance. The leading makers of marked bars report good 
offers at full prices, and common iron is in brisk de- 
mand at full rates. There has been an active demand 
for best esheets, and galvanising sheets find more 
buyers at quoted prices. Steel manufacturers are £0 
pressed with orders that only regular customers can 
get new contracts placed on their books. The iron 
and steel-using industries are mostly busy, including 
the engineering and allied trades, and also the hard- 
ware industries, both light and heavy. Some branches 
are more busy than others, but it is exceptional for 
any to be in a condition of actual slackness. The 
position is, indeed, most encouraging, and the outlook 
is good for at least the remainder of the year. 





In the Birmingham district it is reported that the 
iron trade has not been so — or many years 





as at the present time. In most instances manu- 
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facturers are so overwhelmed with orders that they 
cannot cope with them. The make of pig iron is 
restricted generally, not only by the limited ot 
of the furnaces in blast, but by the scarcity of ores 
and coke, which prevents new furnaces — put in 
blast. Prices as a rule are well maintained at the 
enhanced rates. The engineering and allied trades 
are fairly busy in all branches, as also are most of the 
other iron, steel, and metal-using industries. In some 
of the lighter trades there is the usual seasonal 
activity towards the end of the year for Christmas 
and New Year’s goods, Generally the state of em- 
ployment is guod in most industries. 





The strike vf seamen and firemen at Liverpool 
utterly collapsed last week, the men, reduced to a 
state of semi-starvation, having decided by a majority 
of 250 to accept work on the old terms. Some of the 
smaller firms made some concessions to the men, but 
the large ocean steamers, having secured crews, have 
made no concessions. The men will scarcely thank 
their leaders for the glowing descriptions of success 
which had kept the men’s pe up, in spite of great 
difficulties. The result will not tend to re establish 
the Sailors and Firemen’s Union. On the Tyne there 
has been no decision to haul down the flag, for the 
“‘colliers ” have conceded better terms to the crews. 


The case against Mr. Havelock Wilson, M.P., and 
six others for alleged illegally watching and besetting 
the federation dépét ship Siren on the Tyne broke 
down at the last hearing. The magistrates dismissed 
the charge in all cases on legal grounds. The prose- 
cution, however, gave notice of appeal. A rather 
nice legal point arises here: Was the ship Siren a 
place within the meaning of the Act? It was not a 
place of employment, but a kind of dépét where men 
waited to be hired if required. The decision will be 
awaited with interest. 





The tinplate workers’ strike at Bolton was settled 
last week by an advance of ls. per week in wages, and 
the promise of another Is. in January next, when the 
normal wages will be 363. per week. 





The file makers at Warrington, who have been on 
strike for some time for higher wages, have been con- 
ceded ls. per week by all the employers, except one 
firm, whose men are still out. The men declare that, 
work ag hard as they can for long hours, they can only 
earn about 27s. per week. 





After a series of conferences between the iron- 
masters and the blast-furnacemen in the North Stafford- 
shire district, it has been agreed to adopt three eight- 
hours shifts in the 24 hours. More men will be thus 
employed, as trade is brisk. The new system com- 
mences from the 23rd inst. 





The Cleveland miners’ representatives met the em- 
pees in conference last week to discuss the demand 
or a substantial advance in wages, the ironstone 
mining industry warranting such advance. After a 
full consideration of the demands of the men, the 
mineowners offered an advance of 174 per cent. for 
six months. The offer was referred to the workmen 
for their decision, both as to the amount of the advance 
and the time limit for its continuation. 


Mr. Thomas Burt, M.P., and also Mr. Sam Woods, 
M.P., have been speaking about a reform of the Trades 
Union Congress. Its necessity is conceded by both 
these leaders. Mr. Burt refers to the long list of re- 
solutions passed year by year with no result, only to 
come up again and be re-discussed, and then not 
heard of for another year. The old congresses did not 
80 waste most of the valuable time of the sittings, for 
at each of the earlier congresses there was the short 
sessional programme of measures which were pressed 
to the front in each session, and these of a prac- 
tical character. -Now the desire is to renovate the 
world by resolutions, for which nobody cares, not 
even apparently the movers, for no attempt is made 
to keep them alive by the introduction of measures 
for their attainment. The Parliamentary Committee 
have decided to call a conference on labour represen- 
tation at an early date, when all sections of Socialist 
and Independent Labour Parties are to be united. 
This will give to the Social Democratic Federation a 
distinctive voice in the choice of labour candidates, 
subject, of course, to the constituencies. The policy 
may be a good one from their point of view, but it is 
em whether it will be good for real labour repre- 

ion. 





The National Free Labour Association held its 
annual congress last week in the Memorial Hall, about 
ere delegates being present. The report states 
that they have 253,501 members registered on their 
list ; but employment is so brisk that at one time 


gorge near the foot of the Horseshoe or Canadian Fall. 
sions of the tunnel which it will build. It is known, 
development of power. 


sitate a tunnel as long as the tunnel on the New York 
side, and in this particular alone a great saving will be 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 12. 

TuE iron trade is in rather an unsettled condition, 
owing to an extraordinary demand and to rumours of 
placing heavy contracts for next year’s delivery. 
Productive capacity is being taxed at all points. 
Very large purchases of Bessemer pig and steel billets 
have been made in the West. sic pig is also in 
active request, and prices have advanced 50 cents per 
ton. Alabama iron has sold very largely for forward 
delivery, with an advance of 25 cents over last week. 
The upward tendency is still apparent in all direc- 
tions, and to all appearances there will he further 
advances in all lines of iron and steel. Shipbuilding 
material is also in very heavy request, and large 
orders are now awaiting acceptance. ll of the ship- 
yards are oversold for at least a year, and new comers 
are obliged to take promises instead of assurances. 
Advices from Western Pennsylvania say that there 
is great anxiety there to secure material for next 
summer’s delivery, and a corresponding unwillingness 
on the part of manufacturers to make definite pro- 
mises. Advices from Chicago show that within the 
past few days large requirements have been presented. 
The established price for steel rails is now 33 dols., 
and there are negotiations pending for upwards of 
100,000 tons, which may be closed before the middle 
of this month. The outlook is for an extraordinary 
demand for steel rails. The supply of old rails is far 
behind the requirement. Quotations are now at 
23 dols. to 25 dols., according to point of delivery. 
Old steel rails are also in very hed request, also all 
kinds of scrap are wanted, and the supply is 
trifling. Quotations are moving up in all directions, 
and the productive capacity of the country will 
be. barely able -to meet the most urgent require- 
ments. Car-builders are glad to place orders for next 
summer’s delivery, but manufacturers are not will- 
ing to bind themselves so far ahead. Sheet mills 
are all extremely busy, and are realising the best 
prices ever known. Merchant steelmakers are doing 
very well, and have more orders on hand than they 
can fill for three to four months tocome. The highest 
authorities in the trade do not think that there is any 
evidence in sight of a decline in prices, and they also 
think that the consumptive requirements will continue 
to grow at an amazing rate. Shipbuilders, boat- 
builders, car-builders, engineering plants, and locomo- 
tive builders are all in the market for more material 
than they can obtain, and they are obliged to do the 
best they can when manufacturers only agree to 
accept a part of their orders. The anthracite coal 
trade is in a very active condition, and the production 
is between 4 and 5 million tons per month. The 
bituminous mines were never as severely crowded 
for coal, but owing to the impossibility of obtaining 
cars customers have to wait. A great many customers 
are trying to accumulate stock, but this they are un- 
able todo. The consumptive demands of anthracite 
in the north-west are extremely heavy, and prices 
have advanced there 25 cents. There are strikes in 
different places throughout the country, but they are 
not occasioning any serious inconvenience. The coke 
region is producing its maximum amount, and prices 
have advanced within a few days. Between 3000 and 
4000 coke ovens are now being built or projected in 
good coke-producing localities, and by another year 
the supply will very greatly increase. Quite a number 
of pres 50 fi are being opened in Western Pennsyl- 
vania and West Virginia, as well as in Tennessee and 
Alabama, and by next May there ought to be no diffi- 
culty in obtaining an abundant supply of fuel. The 
crops are large, prices are good, export trade is all 
right, and the general industrial conditions of the 
country are very healthy. 








Tue German Coat Trapgr.—Coal has shown much 
firmness in Germany. The Ruhr Collieries Syndicate has 
decided to advance the price of coal to be delivered next 
year 1s. per ton for all average or superior qualities ; the 
price of inferior qualities is only to be raised 74d. per ton. 





NraGcarsa.—The Canadian N a Power Company has 
awarded a contract for boring a large number of test holes 
along the route of the tunnel which the meee” will 
build on the Canadian side of the Niagara. These test 
holes will be 200 ft. deep, and will have a diameter of 
44in. They will be bored by diamond drills, in order 
that a core of rock may be brought to the surface, so that 
the geological conditionsand rock through which the tunnel 
will pass will be accurately known. The sinking of the test 
holes indicates plainly that the Canadian Power Company 
will shortly award contracts for works and machinery. 
The site of the power station is to be in Victoria Park, 
and the water supply will be taken from near Dufferin 
Islands. The tunnel or tail race will discharge in a 


At present the company has not announced the dimen- 


however, that it will be sufficiently large for an extensive 
The development will not neces- 


COWPER-COLES’ SOUND LOCATOR AND 
PROJECTOR. 


Tuis instrument, of which we annex an engraving, 
has been designed by Mr. Sherard Cowper-Coles, of 
Grosvenor Mansions, Victoria-street, London, 8S. W., 
for the purpose of readily locating the direction of a 
sound, and for projecting sound long distances. The 
instrument consists of a reflector, mounted on an arm 
which can be readily turned on its centre, and de- 
pressed or elevated by the operator. When it is de- 
sired to ascertain the exact direction from which a 
sound emanates, the apparatus is turned on its axis, 
and as soon as the sallcetek is opposite the source of 
sound it is heard much intensified in the receiver. 

When it is desired to carry on a conversation be- 














tween two distant ships or points, two instruments 
are used, so that the beam of sound is thrown from 
one reflector to the other, the sound being focussed in 
one instrument in the receiver ; one operator speaks 
into the flexible tube, while the operator working the 
other instrument places the tube attached to the re- 
ceiver to his ear. Conversation can thus be carried 
on at long distances without unduly raising the voice. 
Experiments have recently been made with this 
apparatus at St. Margaret’s Bay, near Dover, when 
satisfactory results were obtained. It was found that 
even the ticking of a watch when placed in the focus 
could be heard by observers at a distance of some 
20 ft., although there was a strong wind blowing 
across the line of direction of the sound at the time. 





Tue Papiock CypHeR —Those who find a ure for 
cryptic methods will be interested in the ‘‘ Padlock 
cypher.” Twenty-six card slips are employed, each 
having a capital letter in black on the left-hand side, as 
well as two alphabets in horizontal lines, the upper row 
in black and consecutive from a to z ; the lower row in red, 
but with a broken alphabet, so that no letter is similar to 
the letter above in the toprow. The back ofeach slip has 
the same capital letter on the left-hand side, but printed in 
, and it also has two alphabets, the upper row, con- 
secutive in red, the lower being also a broken alphabet as 
on the other side of the slip, but printed in black. A key- 
word is upon between the sender and receiver ; 
the former nie, the slips so that the black capitals 
spell the keyword, picks out his message letter by letter 
from the black alphabet, and writes down the correspond- 
ing red letters in the lower alphabet. The receiver 
arranging his slips so that the red capitals spell the key- 

word, reverses the process, and so sulves the cryptogram. 

It is claimed that solution is impossible without a know- 

ledge of the keyword, recurrence of letters affording no 
clue, as the same letter may, in rotation, represent all 








© a*sociation had to advertise for wharf labourers. 


effected. 





the letters of the alphabet. 





508 





ENGINEERING. 


[Oct. 20, 1899. 








MAGNETIC ORE SEPARATORS. 


Some Forms of Magnetic Separators, and their Appli- 


cation to Different Ores.* 
By H. C. McNett, Assoc. R.S.M. 
(Concluded from page 473.) 
3. Tae DELLvIK-GRoNDAL SEPARATOR. 


Ts machine is designed to treat those ores in which 
the magnetite exists in a state of intimate admixture 
with other and in general worthless minerals. At present 

e mag- 
t the ore has to undergo 


it is at work, and is successfully treating low-gr 
netite ores. The preparation t 


before it is passed to this form of separator will 


described when dealing with «a plant now working at 
For present purposes, the material 
may be described asa slime. Fig. 15 shows a sectional 
elevation and part plan of the machine, A B is of cast 
i In the spaces 
between each of two is placed the copper wire conveying 

by means of 


Bagga, in Sweden. 


iron, and consists of a series of rings. 


an electric current. This drum is rota 
the bevel gearing D E and the pulley shaft H. 

C C is a solid drum of w 
times faster than A B oY means of the gearin 
F G, and is studded with soft wrought-iron 


on AB. It will be noted, as indicated by the arrows, 


that A B revolves from right to left in front, and C C 
The slime is carried to the 
machine by means of the launder N, which terminates in 


from left to right in front. 


caused to revolve three 
shown at 
bolts or pegs, 
each ring of which revolves exactly opposite to the rings 


and the moving plate B C can be so lated that just 
sufficient ore is allowed to 7 through, and is carried 
round on the plate. D isa fixed guide-plate, under which 
the plate B G1 revolves, and the ore, in — i against 
it, is slowly pushed off and into the shoot leading into 
the ball mill FE G. This is of cast iron, lined internally 
with chilled plates, the latter removable, and is caused 
to rotate forty times minute upon hollow trunnions, 
through which ore is fed in on one side and out on the 
other, water being supplied by pipe E. Coarse slime is 
thus produced, and passes out with the excess water down 
an open launder H, and into a revolving screen M of wire 
gauze, with 140 holes to the square inch. The stuff 
already fine enough tu pass through drops into the shoot 
~ and is treated in the Dellvik-Gréndal separator S T, 
whilst that not sufficiently fine is carried up on the gauze 
inside, and drops from the top on to the enlarged end of 
a launder N, and is returned to the mill by a small pump. 

Profesor G. Nordenstriém, in a paper read before this 
Institute at the Stockholm meeting last August, mentions 
the fact ‘‘that the Dellvik-Gréndal separator has been 
advantageously used at Pitkaranti, in Russian Finland, 
since 1894, for concentrating poor iron ores.” 

4, THE HEBERLE SEPARATOR. 

There are two distinct types of machine, each of which 
is shown in separate figures. . 

Figs. 17, 18, and 19 show a type designed for the a, 
tion and concentration of low-grade magnetic ores only. 





Figs. 20, 21, and 22 are designed for the treatment of 
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the circular launders Q, Q, Q, Q, which enclose the drum 
A B for about one-third of its circumference, as seen in 
plan, and offer a larger area of the slime to be acted 
upon. Further water is supplied by the pipe L. The 
magnetite particles thus brought under magnetic influence 
attach themselves to the rings on A B, and are carried 
round. Those particles which escape the first ring are 
caught lower down, and so on, each successive ring being 
more strongly magnetic than the one above. The un- 
magnetic portion of the ore, being unattracted, is washed 
down and into launder P, together with the excess water. 
As each of the drum C C is successively presented to 
the rings of the drum A B, magnetism is induced therein, 
and the magnetite hops over and forms in tufts on each 
peg, and is thus carried out of the magnetic field, where 
most drops away, and the rest is washed off by a strong 
jet of water from the pipe shown, this separa mag- 
netite being run by the launder into settling pits, from 
which it is dug out. 

The copper wires conveyirg the electric current are 
protected by carefully fittea brass rings and special 
jointing. 

The necessary fine crushing before treatment in the 
separator is accomplished by means of a ball mill. Fig. 16 
8 an attempt toshow a small plant designed for the pur- 
pose of treating a low-grade ore, in which it is necessary 
that crushing should be carried to such a point that all the 
material shall pass through a 12-mesh screen. The first 
coarse crushing is done by means of a Blake machine, 
which reduces all the ore to about walnut size, after which 
it is passed through a ball mill, a feature of which is an 
ingenious arrangement by which a regular feed of ore is 
— to the mill. B C is a horizontal circular re- 
volving plate, the height of which can be adjusted so 
that the distance between the bottom of the hopper A 





" Paper read before the Iron and Steel Institute. 
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which is obtained from the adjacent Langfallsgrufvan 
ine. 
The ore is first hand-cobbed and picked over to roughly 
ieces of 6 in. diameter. It is then passed on a Blake 
aker A, Fig. 24, which reduces it to the size of about 
Zin. indiameter. It is then lifted into the trommel C D, 
"ayo with 3-in. holes, by means of which the material 
ess than g in. passes through and goes on the fine rolls H, 
together with water supplied by the pipe G. Material 
larger than %in., or between 3 in. and # in. passes down 
F to the coarse rolls K ; also with water supplied by the 
pipe shown. From these rolls the crushed ore passes to 
urther trommels, M and N, provided with holes of about 
gyin. The stuff already small enough passing down in 
the shape of a slime by launder R, direct to a Heberle 
separator of type shown in Figs. 20, 21, and 22, any- 
thing above ;\; in. is returned from P to the fine rolls H 
and re-crushed. The ore now consists of a slime con- 
taining all the minerals mentioned above, and in this 
state is run into the separator, Fig. 20, at A; the mag- 
netic portion is carried down on the belt, and deposited 
into chamber C, and withdrawn by a pump through D. 
The coarser portion of the remainder of the mixture 
accumulates in E, and is withdrawn through the pipe F, 
the outer case of the separator being kept full of water 
up to launder B by means of the water pipe G, the finer 
portions of mixture, consisting mostly of the blende and 
silica, together with about 3 per cent. magnetite, in a 
state of suspension, are carried away by the overflow B to 
setting pits for subsequent re-treatment as fine slimes. 
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galena blende ores when occurring with magnetic oxide 
of iron, also the separation of roasted spathic iron and 
blende, &c.; or in the treatment, which will be descri 
below, of a complex ore consisting of galena blende, mag- 
netic oxide, pyrrhotine, and quartz. 

In Figs. 17, 18, and 19 the ore to be treated, after re- 
duction to size of about 30-mesh, is fedin at A with 
water. B Bisa continuous gutta-percha belt travelling 
round the pulleys C C and over the fixed electromagnets 
placed in the casing shown, the whole machine being 
enclosed in a wooden box, which is kept full of water to 
a height a little above the highest of the magnets. The 
magnetic portion of the ore attaches itself to the belt, and 
is carried down with it until, arriving at D and out of 
the field, falls away into E, and is withdrawn through F. 
The worthless portion falls into G, and is withdrawn 
oe pipe H. The width of the belt may be from 
1 ft. 8 in. to 2 ft, 6in., and a machine of the latter size 
is capable of treating 35 tons of crude ore per day. 
These se tors may with advantage be used in series 
where a favourable percentage of the magnetic iron might 
be obtained from the ore by a primary crushing of from 
6 to 3 millimetres and treatment in se tor No. 1, 
Fig. 23, the rejected portion, being further reduced in 
size to | 3 to2 millimetres, and treated to No. 2 sepa- 
rator, and so on with intermediate crushing between two 
such separators. 

At Saxburget, in Sweden, where, by the kindness of 
Mr. Wenstrém, I was permitted to see their mill, they 
were treating an ore consisting of approximately : 








Per Cent. 
Lead is 11 
Zine aa un 22 
Magnetic oxide ae bs = 14 
Pyrrhotine (magnetic pyrites), Fe,S; 2 to 5 
Silica... ae ike aa i os 3B 5 OO 
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The magnetite, after withdrawal from C, here disap- 
pears from the process, as although it contains a little 


bed | zinc and lead, it 1s found unprofitable to treat it further. 


The material which collects in chamber E then goes 
forward to a four-compartment jig, whereby the coarser 
galena becomes a separated and sized product, and the 
other products are reground in a special form of mill 
designed by Heberle, and shown in Figs. 25 and 26, and 
consisting of two fluted plates rotating concentrically 
against each other; after which as much as possible of 
the other minerals are separated by means of point 
boxes, continuous revolving buddles, and Rittinger side 
recoil tables, 

5. THe WETHERILL MACHINE. 


This machine has been ge to treat the ores met 
with at the Franklin Mines, New Jersey, U.S.A., which 
contain Franklinite (the chief iron and manganese bear- 
ing mineral) intimately mixed with zinc oxide and Wille- 
mite (zine silicate) in a limestone matrix. The problem 
was to utilise the natural and slightly magnetic pro- 
perties of the Franklinite, separate it from the admixture 
of the other ores, and so concentrate the zinc minerals 
sufficiently high to admit of their reduction in the 
Belgian spelter furnaces. The original treatment was to 
roast with anthracite, so increasing the magnetic pro- 
perties of the Franklinite, and treat the roasted product 
ona Wenstrém separator. Mr. J. P. Wetherill found on 
experiment that, by concentrating his magnetic field, the 
Franklinite, reer ef by — as slig 7 _ 
could be separated without minary roasting. 

There are two t of Weatherill. separator for treat- 
ment of ores of different es. z . 

Measrs. H. A. J. Wilkins and B. H. C. Nitze, in 3 
paper read before the American Institute of Mining Engi- 
neers at the Pittsburg meeting, February, 1896, oh 
sketches and some detail of these machines, from whic 
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THE HEBERLE MAGNETIC ORE 
Fig. 17. 
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it appears that the crushed and dry ore is subjected to the 
selective action of a highly concentrated magnetic field. 

The author has had no experience with this type of 
machine, but there is little doubt that, in the treatment 
of complex ores, many of which consist of materials de- 
tose es, “‘ feebly ” 24 Bag gcd ” magnetic, considerable 

ilities are open irecti igi 

Wether pened up inthe direction originated by 
, Messrs. Wilkins and Nitze mention ‘‘That amongst 
the minerals which have been found susceptible of attrac- 
tion ty the condensed magnetic power of these machines 
red © mentioned red and brown hematite, siderite, 
k romite, menaccamite, rutile, Franklinite, pyrolusite, 

¢.; in fact, almost all minerals containing iron or man- 
8anese, or both, also salts of iron, manganese, and chro- 
mium ; and with the introduction of still hi her magnetic 
Powers, it is hoped that even iron pyrites will come within 
the scope of successful separation treatment.” 


In conclusion, attention ma: i i 
— y be drawn to the increasing 


magnetic iron ore, not only in this country, 








but to a still greater extent 
on the Continent, and to 
the growing importance of 
magnetic concentration as 
a branch of technical in- 
— — > peemene 

a la eld open 
both. to the lnvinien and 
for the remunerative em- 
ployment of capital, and 
the author hopes that these 

















notes, as describing more 
particularly the Swedish 
practice, may not have 


been without interest. 


WattsaLs, Woop Srw- 
ERAGE. — The sewerage 
scheme for the districts of 
Wallsall Wood, Sheffield, 
High Heath, and Clayhanger, within the area of the Brown- 
hills Urban District Council, have i been completed 
at a cost of 11,9527. Mr, Herbert Holloway, of Wolver- 
hampton, was the contractor whose tender was accepted 
at 11,6477. The population served is about 6000 and the 
major portion of the sewage is delivered on to the present 
sewage farm at Clayhanger by gravitation. The farm is 
laid out for broad irrigation, with a small area on the 

rinciple of intermittent soil filtration for the district of 

layhanger. The sewage is screened at the various out- 
lets of the farm. The a from the Sheffield district, 
with a population of about 1200, is pumped direct to the 
sewage farm, an _—- being constructed at the 
‘‘ mosspits ” with oil engines and three-throw pumps in 
duplicate. The engineer to the scheme is Mr Bertram 
Nichols, A. M. Inst., C. E., of the firm of Messrs. 
Beesley, Son, and Nichols, of 11, Victoria-street, West- 
minster and Birmingham. The resident engineer was 
Mr. H. R. Hawgood, of Aldridge, who supervised the 
works from their commencement to completion. 
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THE CANADIAN OUTLOOK.—It is noticed that | 
amounts of capital have been coming to hand in Ca 
| of late for investment, particularly in mines. Expendi- 
| ture on railway construction — works is large, 
and the working classes are generally well employed. 





Messrs. Robert STEPHENSON AND Co., LimiTep.— 
Messrs. Robert Stephenson and Co., Limited, have de- 
cided to erect engineering works at mye The 
site selected is one formerly belonging to the Darlington 
Iron and Steel Company, Limited, at Springfield, and 
which was bought by the Darlington Forge Company. 





Exxorricity AT BraprorD.—The gas and electricity 
committee of the Bradford City Council recommends an 
extension of the corporation electric works at an outlay of 
10,0002. In the half-year ending June 30, the total income 
was 13,256/., as compared with . in the corresponding 
half of 1898. .The total expenditure was 11,523/., as com- 
pared with 7907/. The profit realised was accordingly 
1733/,, as com with 16587. The number of consumers 
increased in the first half of this year to the extent of 34 
per cent. 








Tuer Larcrest Rope CABLE IN THE WorRLD.—What is 
said to be the largest rope cable in the world has done 
good service for the Glasgow District Subway. It was 
manufactured by Messrs. D. H. and G. ie, of the 
Waermouth Patent Rope Works, Sunderland, and its 
weight is about 65 tons. Its life has proved to be 14} 
months, while the previous best record was 104 months. 
The rope, in other words, has run 85,000 miles, whilst 
the previous best record was 61,000 miles. The success 
of this cable is largely due to the improved cable-making 
machinery erected by the firm. The s adopted by 
them consists in making the strands and closing the 
rope on one machine, thereby securing the greatest pos- 
sible efficiency and a perfect mechanically constructed 
|rope. The steel used in the construction of this rope 
| has undoubtedly been of the very best quality. 
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EXPANSION GLAND FOR STEAM PIPES. 

Tue rapid adoption of iron or steel steam pipes on 
shipboard, and the danger of trusting entirely to the 
elasticity in designing ranges of copper pipes, has given 
special prominence to the question of expansion glands. 
Very little seems to have been done in improving the 
old stereotyped ——— of a deep packing box 
with the usual gland, although its weak points of 
absolute rigidity, except in one direction, and the ex- 
cessive friction due to the gland packing are well 
known to engineers. Our illustration shows a design 
which is aid & be giving very satisfactory results in 
practice, and which has the merit of simplicity. As 
shown in Fig. 1, the pipe terminates within a gland 
containing one or more packing rings the bore of which 
is conical, so that when the ring of packing is acted on 
by the pressure of steam it is forced up the conical 
space, and thus prevents the steam from e:caping. 
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The outer end of the gland being a free fit for the 
pipe allows a sufficient amount of the all-round play 
Thich is so necessary in cases of vibration, whilst the 
friction between the packing and the pipe is so re- 
duced that there is perfect freedom for the sliding 
motion. In order to fit a new ring of packing the joint 
between the gland and the junction piece is broken, 
the neck bush, whichis in two segments, removed, and 
the ring of packing passed over the pipe end. The 
gland thus dismantled is shown in Fig. 2. These 
glands are in successful use at sea with boiler pressures 
up to 220 1lb., with only one ring of packing, and in 
cases of extreme vibration, such as heavy steam 
hammers, they are also giving most satisfactory 
results. The very noticeable feature of interest is, 
therefore, that whilst the packing boxes of ordinary 
glands for high pressure are usually very deep and con- 
tain a large quantity of packing, which ultimately, by 
constant tightening, becomes a hard compact mass, 
there is in the arrangement illustrated only one or 
two rings, and yet perfect steam tightness is oltained. 
These glands are being manufactured by Messrs. 
Thomas Richardson and Sons, of Hartlepool, and have 
been introduced by Mr. Geddes, of Liverpool. 








Tue Late Vicr-ApmrraLt P. H. CoLtoms.—Many of 
- our readers will hear with regret of the death, in his 
sixty-ninth year, of Vice-Admiral P. H. Colomb, which 
took place somewhat suddenly on Friday night at his 
residence at Botley, Hampshire. The gallant Admiral 
was one of our best naval strategists, and the influence of 
his many valuable works on the subject was far-reaching. 
It follows that he took a deep interest in the design of 
our warships, and his contributions, in papers and debate 
at the Institution of Naval Architects and Royal United 
Service Institution, were highly a ‘cpm e attended 
the meetings regularly, and is brig t, cheery manner made 
him welcome in any circle. In debate he had an incisive 
style, but at the same time was a fair and acceptable 
opponent. H's lo:s is widely regretted. 











LAUNCHES AND TRIAL TRIPS. 

Tue Sunderland Shipbuilding Company, Limited, 
launched, on the 5th inst., a screw steamer built for 
Measrs. Jenkins and Co., Limited, of London, for their 
‘*Shire” line of steamers. The length of the vessel 
between perpendiculars is 356 ft.; breadth, 45 ft. 2 in. ; 
and depth moulded, 29 ft. 4in. The vessel’s deadweight 
carrying capacity is 6000 tons. The main engines are 
upon the tri-compound principle by the North-Eastern 

arine oo reap | Company, Limited, Sunderland, and 
have cylinders 24in., 40 in. and 64in. in diameter by 
42 in. stroke, steam being supplied by two large steel 
boilers working at a pressure of 170 lb. per square inch. 
The vessel was named Denbighshire. 


Messrs. Robert Stephenson and Co., Limited, Hebburn, 
launched, on the 6th inst., a screw steamer for the 
United Steamship Company, of Copenhagen. The ship, 
which is of the raised quarter-deck type, is of the follow- 
ing dimensions : —— between perpendiculars, 250 ft. ; 
breadth moulded, 35 ft.; depth moulded to main deck, 
18 ft. 4 in.; and depth moulded to quarter deck, 
22 ft.4in. The ship is to be fitted out for the French 
wine trade. The engines, which are of the triple-expan- 
sion type, supplied with steam by two large single-ended 
boilers, are also supplied by the builders. The vessel was 
named Loire. 








Messrs. John Scott and Co., Kinghorn, launched on the 
7th inst. a paddle steamer to the order of the Galloway 
Steam Packet Company, Leith. The vessel is 170 ft. 
long by 24 ft. broad by 7 ft. 9 in. depth moulded to the 
main deck. The vessel has a handsomely furnished saloon 
aft, finished in solid oak and upholstered in Utrecht 
velvet. Dining accommodation is provided for first and 
second-class passengers on the main deck, and there is 
also a smoking-room at the fore end of the saloon deck. 
The vessel is provided with compound disconnecting en- 
gines, also by the builders, and the boilers are of the single- 
ended marine type with forced draught. 


The new steamer Kelvingrove, built by Messrs. Archi- 
bald M‘Millan and Son, Limited, Dumbarton, for the 
Glasgow Steam Shipping Company, Limited, had a ver 
successful trial of her machinery on Saturday, the 7t 
inst. The Kelvingrove has a carrying capacity of 5000 
tons. She has been specially designed for the River Plate 
trade. The engines have been constructed by Messrs. 
David Rowan and Co., and are of the triple-expansion 
type, and the bvilers are fitted with Howden’s forced 
draught. As the vessel is to be employed largely in the 
cattle trade, a very complete condensing plant has been 
fitted, capable of producing 40 tons of fresh water per day. 


Messrs. Caird and Co., Limited, Greenock, launched a 
large steamer on Saturday, the 7th inst., for the Penin- 
sula and Oriental Company. The ship’s gross tonnage is 
about 7300 tons, and, in addition t» taking 2000 tons of 
coal in her bunkers and reserves, che has large cargo capa- 
city, while her displacement will not be less than 12, 
tons. Her total length is 450 ft., with a breadth of 
54 ft., and the horse-power indicated is such as to result 
in a sea speed of 16 knots. A special feature in the 
ship is that she has three promenade decks in addi- 
tion to the navigating bridge, giving something like 
50,000 superficial feet of promenade space, while to pro- 
vide for bad weather the passage arrangements will allow 
travellers passing, under cover, from one end of the ship 
to the other. There is accommodation for 114 first and 
57 second saloon passengers, all provided in roomy cabins 
on the upper and hurricane decks. The dining saloon is 
on the upper deck, while the drawing and smoking-rooms 
are on the hurricane deck. This ship, which was named 
the Assaye, is intended along with her sister ship, the 
Sobraon, for the company’s mail and passenger lines, 
and they will take their place in the company’s pro- 
gramme, the former leaving London towards the end of 
the present year. The Assaye has twin screws. Messrs. 
Caird and Co. will themselves engine her on the triple- 
expansion principle. 


The s.s. Newark, built by the Northumberland Ship- 
building ay, Limited, Howdon-on-Tyne, for 
Messrs. J. J. and C. M. Forster, was taken to sea for her 
loaded trial on the 7th inst. The vessel is for the New- 
castle, Plymouth, and coasting trade. She carries 1500 
tons deadweight, her dimensions being 220 ft. by 32ft. 6in. 
by 17 ft. 4in. The propelling machinery has been built 
by Messrs. J. P. Rennoldson and Sons, has cylinders 
184 in., 30in., and 49 in. in diameter, by 33 in. stroke, 
supplied with steam by two large single-ended boilers, 
working at 180]b. pressure. A mean speed of nearly 
11 knots was obtained on the measured mile. 








On Tuesday, October 10, the steamer Nedenes left the 
shipbuilding yard of Messrs. Short Brothers for her trial 
trip, which proved in every way satisfactory, a speed 
of 11 knots being attained. The dimensions ef the vessel 
are: Length, 255 ft. ; breadth, 36 ft. 9 in. ; and depth 
moulded, 20 ft. 4in. ; with a deadweight carrying capa- 
city of 2550 tons. Her engines have been supplied , 4 
Messrs, William Allan and Co., Limited, of Sunderland, 
the cylinders being 19 in., 31 in., and 51 in. in diameter 
by 36 in. stroke, and the working pressure is 160 lb. 





The twin-screw steamer Hibernia was, on the 10th inst., 
launched from the Leven Shipyard of Messrs. William 
Denny and Brothers, Dumbarton. The Hibernia is 
virtually a sister ship of the Cambria, built by the 
same builders, and delivered in December, 1897. his 
vessel was so fully described at the time of her 
launch and her trials that we need only remind our 





readers of the leading particulars. In brief, then, the 
Hibernia is a twin-screw steamer, having a length of 
about 340 ft., beam 39 ft., and a depth of 24 ft. to the 
awning deck. She is tically a passenger steamer. 
carrying only parcels an ngers’ lu » and is in- 
tended to take her place along with the bria and her 
sister —y deg Anglia (which is still on the builders’ stocks, 
and will be launched in the course of a month) on the 
Holyhead and Dublin service. The first-class passengers 
are accommodated on the upper, main, and lower decks 
amidships and forward of the machinery, in hand. 
some state-rooms and open saloons, special provision 
being made for separate ladies’ state-rooms and retiring. 
rooms. The saloon is on the main deck, is handsome ly 
finished in oak, and can accommodate a large number of 
assengers. Berths are fitted for 214 first-class passengers, 
his vessel will no doubt be as speedy as the Cambria, 
which on trial attained a maximum speed of 22 knots on 
the measured mile and 21.35 on 100-knot course. This is 
the fifth vessel built by Messrs. William Denny and 
Brothers, who have been entrusted with the contract of 
practically renewing the fleet of Irish mail steamers, 
Messrs. Napier and Miller, Limited, Yoker, launched, 
on the 10th inst., a steel screw steamer, built for Messrs. 
W. R. Grace and Co., of London and New York. Her 
dimensions are: Length, 375 ft.; breadth, 50 ft. ; and 
depth, 28 ft. 8 in. moulded; with a gross tonnage of 
about 4500 tons. The vessel is designed to carry a dead- 
weight of fully 7000 tons, with = hatches and eight 
a steam winches, also double derricks at each 
atch stepped on strong derrick tables. The engines 
have been constructed by Messrs. D. and W. Henderson 
and Co., and consist of three cylinders 25in., 41 in., and 
67 in. in diameter respectively, with a piston stroke of 
48in, The two boilers are single-ended, with a working 
pressure of 200 1b. to the square inch, and with Howden’s 
system of forced draught. The vessel was named Cuzco, 





The steel screw steamer Glynn, which has been built by 
the Ailsa a Company, Troon, for Irish owners, 
was launched on the 10th inst. She is to carry about 
1500 tons. The engines, which are of the triple-expansion 
type, are being supplied by Messrs. Muir and Houston, 
of Glasgow. 

Tho s.s. Erika, built to the order of the Russian-Baltic 
Steam Navigation Company, of Riga, was launched on 
the 11th inst. at the yard of the Elsinore Iron Shipbuild- 
ing and Engineering Company, Elsinore, Denmark. Her 
dimensions are 290 ft. by 72 ft. 6 in. by 20 ft. 74 in. depth 
of hold. The engines are of the triple-expansion type, 
indicating 900 horse-power, with surface condenser. 





On Wednesday, the 11th inst., the steamer Urlana, 
built by Messrs. A. and J. Inglis for the British India 
Steam Navigation Company, underwent her official trial 
over the measured mile at Skelmorlie. The Orlana, which 
has been constructed for the company’s Eastern cargo 
trade, is 410 ft. between perpendiculars, 50 ft. 6 in. beam, 
and 32 ft. deep, with a cargo capacity of about 8000 tons. 
The machinery, constructed by the builders, is of the 
triple-expansion type, pry cylinders 26}in.. 42in., 
an “ in. in diameter and 4 ft. 3 in. stroke, and is fitted 
with Howden’s system of forced draught. The trial 
passed off most successfully. 


Messrs. Archd. M ‘Millan and Son, Limited, Dumbar- 
ton, launched, on the 12th inst., the steel screw steamer 
Pena Castillo, which they have built for the Compania 
Santanderina de Navegacion, of Santander. Her dimen- 
sions are 270 ft. by 37 ft. by 20 ft.6in. Her tonnage is 
1610 tons, and her carrying capacity 2700 tons. 





THe LiverPoos Setr-PRopELLED Trarric ASSOCIA- 
TION.—From the third annnal report we learn that a 
series of trials of motor vehicles for heavy traftic will bo 
held in October, 1900. The report of the judges in con- 
nection with the trials of last August is now in course of 

reparation. The council of the Association strongly 
Secke to get_the present maximum of 3 tons tare im- 
posed by the Locomotives on Highways Act, 1896, either 
removed or increased. It was resolved to request the 
Liverpool members of Parliament to introduce a short 
Bill to increase the limit from 3 to 4 tons, but in response 
to an appeal from the Automobile Club in London, action 
was deferred pending a joint conference called for No- 
vember 15. 





Lean’s Rorat Navy List.—We have received the 
October issue of this increasingly useful and widely gin 
ciated Navy List, issued by Messrs. Witherby and ’ 
326, High Holbora, and 4, Newman’s-court, Cornhill. It 
gives not only a list of officers according to seniority and 
Sar gpg: with a list of the ships of the service, but 
includes a short biographical sketch of the war and 
meritorious services of every officer on the active 
list ; and in connection with each ship there is a note of 
the acknowledged victories won by each. We are glad to 
note improvements from time to time. It would certainly 
be interesting if, in the list of ships in course of construc- 
tion, some indication could be given as to the extent of 

rogress, by the date of laying the keel, and of the launch 
ing given. We note, for instance, that the London 
is given as “to be built” at Portsmouth, so with 
the Bulwark and Venerable. Now the London was 
launched last month ; the Bulwark is to be launched this 
week, and the Venerable on November 2, so that to 
speak of them as “‘to be built” is misleading. The 
Mutine and Rinaldo aresloops, not cruisers. The Espiejte 
and ee sloops, laid down at Sheerness, are not 10- 
cluded. 
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SIMILAR STRUCTURES AND MACHINES. 
Comparisons of Similar Structures and Machines.* 
By Professor ARCHIBALD Barr, D.Sc, (Member). 
(Continued from page 476.) 
} Structures.—Two similar objects 
Rainy = pti to the cubes of their iimenr 
dimensions, whereas the stresses which they are capable 


f bearing at corresponding parts increase as the squares 
of their iinear dimensions. We have then the principle 


that ; The weights of similarstructures therefore increase, 
with increase of dimensions, 


in a higher ratio than the 


























in designing such structures of the smaller size, it will be 
evident that his eye, or his sense of suitable proportions, 
will hardly be a on guide to him in designing the 
larger one. It will be seen that the larger a structure 
is made the less suitable is it to bear its own weight; 
and with a change in general dimensions we must make 
a change in the design (or in the materials) when the 
weight of the structure itself is important. The simple 
process of changing the scale which we saw was suitable 
in passing from a small boiler to a large one, under the 
conditions of loading assumed, will not do in this case. 
The smaller a structure is made, the more slender it may 
be in its proportions, so far as suitability to bear its own 








over, makes them as nearly straight and vertical as pos- 
sible, while the spider’s are crooked and by no means verti- 
cally under its body. We have both a change of general 
design and a change of proportions. Look, again, at the 
skeleton of a cat, Fig. 7, and the skeleton of an elephant, 
Fig. 8, and you will see how Nature, for functional 
reasons, takes liberties in the design of small creatures in 
respect to the bearing of their own weights, whereas in 
the case of large creatures the design is that best suited 
to support the load. An animal having a body two or 
three times the linear dimensions of an elephant’s would 
require legs nearly filling up the whole space under its 
body. Look, again, at the proportions of diameter of 
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loads which the structures are alike suitable to bear. 
fake, for example, two similar square pillars carrying 
similar cubical masses, as illustrated in Fig. 4. Le 
each linear dimension of the second be double the cor- 
responding linear dimensions of the first. Then, where- 
as the larger pillar will have four times the cross-sec- 
tional area of the smaller one, the larger cube ef be 
built up of eight of the smaller cubes; so that, if the 
emnaller structure is just suitable to bear its own weight, 
the larger one will have only half the suitable strength 
of pillar. It will be observed that if the larger structure 

drawn on a scale of 4 in. to the foot, and the smaller 
‘di a scale of 1 in. to the foot, the two drawings will be 
identical. If, then, the draughtsman has had experience 





t | a spider, Fig. 5. 
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weight is concerned. A few illustrations from Nature 
k at a picture of 
of the Phocus Phalangioides 
are 2 in. or more in 
Then look at a 
picture of an elephant, Fig. 6. The body measures 8 ft. 
to 10 ft. in length, and say 5 ft. in diameter. Imagine 
an elephant weighing 5 tons, and having crooked legs 
80 ft. to 90 ft. long and 6 in. in diameter! Again, a 
spider, or even a lot of spiders and flies, can stand upon 
a web 15 in. in diameter and constructed of fibres about 
yo00 in. in diameter in meshes, say, 7% in. wide. Imagine 
ong-legged elephants on a web 600 ft. to 700 ft. in dia- 
meter, made in meshes 30 ft. wide and of cords 4 in. in dia- 


may be interesting and instructive. 
he bod 

is 4 in. in. in diameter, wk the | 

length—and very crooked at that. 








* Paper read before th ituti ; 
Shipbuilders of Sestea e Institution of Engineers and 





meter! You will notice that Nature not only makes the 
much larger in dia- 
ut, more- 


elephant’s legs proportionally ve 
sale and shorter in length than the 


spider’s ; 














Wasenn) 


legs to diameter of kody in such a series of birds as 
the skylark, Fig. 9; the ostrich, Fig. 10; the moa, 
Fig. 11. (The latter extinct bird stood some 10 ft. 6 in. 
in height, and had legs about 5ft. long. ‘Notice the great 
diameter of the leg bones.) 

There is an absolute limit to the dimensions which 
a structure of given materials and gives form can have. 
Thus, a parallel rod of iron 3300 ft. in length will, if 
hung up vertically, be er to a tension of 5 tons per 
square inch at its upper end. A rod about three miles in 
length (in its unstressed condition) would just break by 
its own weight if the iron had a tensile strength of 23} 
tons per square inch and a density of 480 Ib. per cubic 
foot. It is interesting to note that a rod of aluminium 
which would just break by its own weight would he of 
about the same length. This length, which is sometimes 
called the ‘‘length modulus of rupture” for the material, 
is independent of the transverse dimensions of the rod. 
So, again, a parallel column of stone can only be built to 
a certain height depending upon therelation between the 
density and the crushiug strength of the material. A 
pyramid or cone could obviously be built to three times 
the limiting height of a parallel column, and the height 
is peg ran of the angle of slope, assuming the stress 
at the to be uniformly distributed. Thus the three 
structures represented in Fig. 12 would be equally severely 
stressed at their bases if built of the same material. The 
column which would have. equal intensity of stress at 
every cross-section, due to its own weight, would have 
the form shown in Fig. 13, assuming it to have a uniform 
density, and to be of square, circular, or other constant 
form, at all sections. The prcfile is a logarithmic curve, 
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and the height infinite. If such a column were to be 
built of granite, wangeens 7, ton per cubic foot, and were 
to be everywhere subject to a stress of 80 tons per square 
foot, we find that the diameter of the column would be 
4480 ft. at the section at which the profile has a slope of 
45 deg. The same figure inverted will represent the pro- 
file of a hanging rod that will have equal intensity of 
stress over all sections. 

Fig. 14 represents a railway water-tank and its sup- 

orting column, Suppose a tank of double the linear 

imensions were required, If the column were made of 
the same proportions externally as the original one, it 
would require to have fully four times the thickness of 
metal—that is, it would have to be fully twice as thick in 
proportion to its diameter. This is illustrated by Fig. 15, 
which is the larger tank drawn to half the scale of Fig. 14. 
Make the structure large enough, and the column would 
require to be solid ; larger still, and a solid column of the 
same external proportions would be crushed. 

Again, the same proportions will not do for the tanks 
themselves. Similar tanks are not alike suitable to bear 
the water that will fill them, because the pressures per 
square inch in the larger tank will be greater than those 
at corresponding parts of the smaller tank, on account 
of their greater depths below the water surfaces, But 
similar tanks would have weights proportional to the 
cubes of the linear dimensions, and would hold quantities 
of water proportional to the cubes. Hence the weights of 
metal in large tanks of given proportions (say cubical 
tanks) must be greater, per gallon of water carried, than 


























Fig 14. 
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those of smaller tanks of the same form. Hence small 
tanks are more economical of material than large ones. 
Ships floating in still water are practically tanks turned 
outside in. We see then that (neglecting all other con- 
siderations) to make 1000 tons of steel support the greatest 
weight of cargo in still water, we must make it intoa 
large number of very small boats, or again small boats of 
like proportions to large ones may be made of weaker 
materials. 

Calculating the stresses in a beam by the usual formula, 
we find that in a solid rectangular beam of uniform sec- 
tion, supported at its ends, the maximum push and pull, 
= to the weight of the beam itself, are given by the for- 
mula : - 

H’ 
where f is the unital stress (stress per unit area), w the 
weight per unit volume, L the length, and H the depth— 


corresponding units being used throughout. The formula 
may be written : 


L= 


f= 3/40 


4fH H _ 3w 
Seb“ b Ta 
Thus, if f = 4000 Ib. per square inch, and w is equal to 
0.26 lb. per cubic inch, we find the maximum length for a 
beam lin. in depth to be 143 in., or, say, 12 ft. If we 
take L equal to the span of the Forth Bridge, viz, 
1700 ft., or 20,400 in., we find that the ratio of depth to 
length would be nearly unity. That is, a solid cast-iron 
beam of rectangular section, and of 1700 ft. span, would re- 
quire to have a depth of 1700 ft. in order that the greatest 
pull stress, due to the weight of the beam itself, should 
not exceed 4000 Ib. per square inch. In other words, the 
beam would be a square plate set up edgewise. uming 
the ordinary formula to be true, no increase or diminu- 
tion of the breadth affects the result. 

In no case, however, have we to do with structures 
which have to bear only their own weights. In railway 
bridges we have to consider the weight of the structure 


L, 





itself, and also the weight of the heaviest load that may 
come on the rails. A peculiarity of the case is that, on a 
given line, the load to be carried on all the bridges is 
approximately constant per footrun. Now, similar beams 
are capable of bearing loads of the same intensity over 
their upper surfaces, that is, loads per foot run increasing 
in proportion to the linear dimensions, When, then, the 
structure is si so that its own weight is unimportant 
as compared with the load it can carry, the transverse 
dimensions of the girders do not require to be increased 
so rapidly as in proportion to the span. With increase of 
span, however, the weight of the structure becomes more 
and moreimportant. Accordingly we find cast-iron girders 
suitable for small spans ; for larger spans cast-iron girders 
would be too heavy and plate girders are used ; then lattice 
girders ; and so on to the largest spans where suspension 
or cantilever bridges alone are possible with such mate- 
rials as are at present available. Notice that in suspen- 
sion and cantilever bridges the greatest weight of struc- 
ture per foot of span occurs at the — where it produces 
least effect, whereas in a girder bridges the weight 
is mostly concentrated at the centre of the span where it 

roduces the greatest effect. But even with this very 
avourable element in the scheme, the Forth Bridge had 
to be designed almost entirely to bear its own weight 
and the an pages upon its members. Had the bridge 


been designed as a monument or an ornament, and not 
to carry any railway tracks, it would—assuming the same 
general outlines—have had to be almost as strong as it 


is for the same security. 

It may be interesting in this connection to compare 
the spans and depths of girders in the Britannia and 
Forth Bridges. The proportions are: 


Britannia Bridge: Greatest depth of girder 30 ft., 
span 460 ft., ratio 1 to 15.3. 

Forth Bridge: Greatest depth of girder 350 ft., span 
1710 ft., ratio 1 to 4.9. 


The span of the Forth Bridge is thus 3.7 times the span 
of the Britannia Bridge, but the depth of girder (the 
double cantilevers are girders supported at their centres) 
is 11.4 times as great. 

It should be understood that though the ratio of depth 
to span is here almost exactly in proportion to the spans 
as given by the formula above, there is no direct con- 
nection between the two except that both are 
illustrations of the general principle that like proportions 
will not suit for large and small spans. 

Fig. 16 shows half spans of the two bridges on the same 
scale. In the same figure the Britannia Bridge girder is 
also shown magnified to have the same span as the Forth 
Bridge, for comparison with it as to proportions. 

We are given to understand that Gulliver found the 
Lilliputians wonderful mechanics. They might well be, 
at least in respect to the comparative magnitude of the 
works they could execute. It would be an easy task for 
a Lilliputian engineer to erect a Lilliputian Forth Bridge. 
The Brobdingnagians must have had as much as they 
could do to support themselves. 


(To be continued.) 





French NavaL ExpenpiturE.—The naval expendi- 
ture of France for 1900 is officially proposed to be 
12,600,5107., or 456,4907. more than in 1899. One reason 
why the naval expenditure of France is larger than ever 
is the fact that a number of new ships of war will become 
available for service in 1900, when they will involve an 
annual charge for wages, stores, provisions, artillery, &c. 
It is a matter for the serious consideration of the French 
whether they are not spending upon their Navy more 
than their national resources warrant. France has now 
piled up a debt of 1,200,000,000/., involving an annual 
charge for interest of between 36,000,000/. and 37,000, 0007. 
In other words, every man, woman, and child in France 
has now to pay 1/. per annum for interest upon the 
national debt. The public debt of the United Kingdom 
had been brought down this year to 627,500,000/., involv- 
ing an annual charge for interest of 16,500,000/., or about 
8s. per head of the population. With all their efforts 
also to have a big fleet, the French Navy is still much 
smaller than that of Great Britain, although it com- 
prises, no doubt, some fine and powerful vessels. 





CaATALOGUES.—Messrs. Jessop and Appleby, Limited, 
of 22, Walbrook, London, E.C., have just published a 
very neatly got-up catalogue of cranes, of which they 
neo a large variety, ranging in size from powerful 
block-setting Titans, and a overhead workshop 
cranes, down to hand crabs.—The Westinghouse Ma- 
chine Company, of Pittsburg, Pa., U.S.A., have sent 
us a copy of their new catalogue of gas engines, which 
type of prime mover, it will remembered, has bean 
considerably modified by them, and one of the engines 
illustrated in the catalogue is of no less than 650 brake 
horse-power.—Messrs. Dick, Kerr, and Co., Limited, of 
110, Cannon-street, London, E.C., have published a 
circular describing their solenoid blow-out series parallel 
controllers, as supplied to several of the leading tramway 
authorities in the United Kingdom.—We have received 
a copy of the new illustrated catalogue of gas and oil 
engines issued by the ‘‘ Trusty ” Engine Works, Chelten- 
ham.—The Electrical Company, Limited, of 122 and 124, 
oneen 3 Cross-road, London, W.C., have sent us a 

mphlet describing a large variety of portable electric 

rilling machines and electric motors. The latter are 
made both for direct and alternating circuits, the three- 
phase ge being used in the latter case.—Messrs. 
Wyckoff, Seamans, and Benedict, of 100, Gracechurch- 
street, E.C., have issued a new illustrated catalogue 
descriptive of the Remington typewriter and its acces- 
sories. 


COAL AND IRON IN BELGIUM. 


Tue production of coal in Belgium last year w 
20 088, 385 tons, the estimated igeregate at “Wee 
9,715,7567. The extraction of 1898 showed an increase 
of 595,899 tons, as compared with that of 1897. The 
total of 22,088,335 tons, representing the output of 
last year, was made up as follows: Hainaut, 15,861,160 
tons ; Namur, 573,660 tons ; and Liége, 5,653,515 tons. 
The average value of the coal raised in Belgium 
last year was 8s. 10d. per ton, or 74d. per ton more 
than in 1897. This average included 2.054,047 tons 
consumed by the collieries themselves. The net total 
available for sale and for the production of agglomerates 
and coke was 20,034,288 tons, esting @ value of 
9,229,395/., giving an average of 93. 3d. per ton. The 
average thickness of the beds of coal worked in Belgium 
ne og was 263 in. ; in the Hainaut, the average stood 
at 26 in. ; and in the — of Liége, at 274in. The 
average depth to which coal workings had been carried 
last year was 1453 ft. The ave depth in the Hainaut 
was 1596 ft. ; in the province of Namur, 1036 ft. ; and in 
the province - Lié = ft. : 
: e number of workpeople employed last year 
in Belgian coal mining was 122,846, owing i in- 
crease of 2464 as compared with 1897. The number 
of women and children employed in coal mining 
had declined last year to 424; in 1891 the corres- 
ponding total stood at 3691, so that there has been 
a reduction of 89 per cent. during the last seven years. 
The number of lads employed below ground in Belgian 
coal mines had also declined last year to 1821 as compared 
with 2535 in 1891. The average wages received by each 
person engaged in Belgian coal mining last year were as 
nearly as possible 3s. per day, as compared with 2s. 10d. 
xd day in 1897. The average wages for those employed 

low ground were 3s. 2d. per day, and those employed 
above ground 2s. 9d. perday. The ave! was reduced 
by the lower scale of remuneration acco to women, 
es and boys. The aggregate amount paid in wages 
ast year was 461,608/. more than in 1897. The average 
profit realised last year was 104d. per ton, or about 
1}d. per ton more than in 1897. The quantity of coke 
made in Belgium last year was 2,161,162 tons, as com- 
pared with 2,207,840 tons in 1897. The average value of 
the coke made in 1898 was 15s. per ton, as compared with 
13s. 8d. per ton in 1897. ‘he quantity of agglomerates 
made in Belgium last year was 1,351,884 tons, as com- 
pared with 1,245,114 tons in 1897. The average value of 
the agglomerates produced in 1898 was 10s. 8d. per ton, 
as compared with 10s. per ton in 1897. The consumption 
of coal in Belgium last year was estimated at 18,451,907 
tons, as compared with 17,637,670 tons in 1897, and 
17,063,353 tons in 1896. The coal extraction of the three 
years was 22,088,335 tons, 21,492,446 tons, and 21,252,370 
tons respectively. The difference between the extraction 
and the consumption was represented by the excess of 
es — over imports. 

he total production of pig in Belgium last year 
was 979,755 tons. In the production of this pig 
256,141 tons of Belgian iron minerals and 2,092,555 
tons of foreign iron minerals were used; coke was 
also consumed to the extent of 1,109,306 tons. Of the pig 
made in Belgium last year 308,875 tons were refining pig, 
93,645 tons casting pig, 6259 tons manganiferous pig, and 
173,085 Bessemer pig, and 397,891 tons Thomas pig. The 
corresponding output of pig in Belgium in 1897 was 
1,035,037 tons, of which 426,332 tons were refining pig, 
78,410 tons casting pig, 12,636 tons manganiferous pig, 
183,701 tons Bessemer pig, and 333,958 Thomas pig. The 
average value of the pig made in Belgium last year was 
47s. 3d. per ton, as compared with 46s. 10d. per ton in 
1897. e number of iron works in activity last year in 
Belgium was 47, while three were idle. The number of 
— employed was 15,393, their wages averaging 
2s, 9d. per day. 
The production, of finished iron in Belgium last year 
was ,040 tons, as compared with 474,819 tons in 
1897 and 494,032 tons in 1896. The production of iron 
rails in Belgium last year was only 837 tons, as com- 
pared with 1443 tons in 1897, and 1027 tons in 1896. The 
rice of finished iron in Belgium last year 


average 
was 5/. 8s. 9d. per ton, as compared with 5/. 8s. 9d. per 
ton in 1897 and 5/. 4s. per ton in 1896. There 


were fourteen steel works in operation in Belgium last 
year, while three were idle ; the quantity of steel ingots 
made last year was 653,523 tons. The production of steel 
in Belgium last year was 567,728 tons, as compared with 
527,617 tons in 1897, and 519,311 tons in 1 Steel 
rails figured in last years’ total for 117,751 tons, miscel- 
laneous rolled steel for 314,150 tons, and plates for 87,219 
tons. The average value of the finished steel made in 
Belgium last year was 5/. 7s. 9d. per ton, as compared 
with 5/. 5s. od, per ton in 1897, and 4/. 19s. 2d. per ton 
in 1896. Prices are thus generally hardening. 





American Bripcr Buripinc.—The American Bridge 
Company, which is a combination of twenty-eight of the 
leading Ieidgo-beilding concerns of the United States, 
has made a provisional contract for structural steel tv 
the amount of 2,000,0002. with the Carnegie Steel Com- 
pany, Limited, in consideration of an agreement of that 
concern to sell the Keystone Bridge Works to the con- 
solidation. It is understood that the price of this mate- 
rial is based upon a sliding scale, the contract being 
similar in many respects to that entered into by the Car- 
negie Steel Company, Limited, with the Pressed Steel 
Car Company, involving many thousands of tons of 
plates, with deliveries extending over some years. In 
consideration of this contract, the Carnegie Steel Com- 
pany has bound itself nob to engage in the manufacture 





of steel] cars, 
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««ENGINEERING” ILLUSTRATED PATENT 
-_ RECORD. 


Compiep By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED 
UNDER THE ACIS 1883—1888, 
Specification Drawings is stated 
in mentioned, the Specification is 
illustrated. 
iets inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
SA, 25, aa Buildings, Chancery-lane, W.C., at 
ice of 8d. 
advertisement of the ao of @ complete 
Specification is, in each case, phe after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months the date of 
¢ advertisement of the acceptance of a@ complete Speci, a 
ive notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


iy A t gg Septemb —— b oieneee 
ting Apparatus. September 5, .—Th 

seopeeene tonpesvious one (described in Specification of Patent 
1069, 1896) in which analuminium electrode connected to the posi- 
tive pole of a source of electricity becomes coated with an insu- 
lating polarising layer which when the current passes through in 
an opposite direction undergoes an alteration, so that the 
electrode does not then oppose any appreciable resistance to the 
current passing, whilst when the direction of the current is again 
changed the said electrode returns to its original state, in which 
it does not allow the current to pass readily. According to this 
invention, for the purpose of rapidly forming and altering the con- 
dition of the polarising layer, the presence of an alkali in the 
electrolyte is provided, it being immaterial whether this alkali is 
combined with a weak or a strong acid, and “‘ whether it be of an 
alkaline, neutral or acid reaction.” Solutions of the following salts 
are stated to have been found advantageous: 1. Acid or neutral 
alkalines of phosphorusacids. 2. Alkalines of organic acids of the 
fatty group, which contain two or more carboxyl groups, for in- 
stance oxalic acid, or, beside a carboxyl Rept or groups, an oxy 
group or groups, for instance malic acid or tartaric acid; or a 
keto group or groups, for instance acetic acid, or aldehyde groups, 
for instance glyoxalic acid. 3. Alkalines of organic acids of the 
aromatic group, which contain two or more carboxyl groups, for 
instance phthalic acid or beside a carboxyl group or groups one or 
more than one of the groups mentioned in the second clause such 
for instance as salicylic acid and gallic acid. (Accepted September 


20, 1899. 
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2, W. A. Crowdus, Chicago, U.S.A. Secon- 
an icctrie Batteries. (3 Figs.) September 15, 1898.— 
This invention relates to storage batteries of the kind in which 
the elements are formed by applying lead salts to conducting 
supports, and is designed to provide such a battery for use on 
vehicles for the storage of electricity to be used either as motive 
power or for lighting. The chief objects. of the invention are to 
provide means for preventing or diminishing the agitation or 
“ wash” of the battery fluid and for preventing the gradual re- 
moval of the active material from the plates by reason of this 
agitation. Around each plate or element is wrapped a flexible 
porous wrapper or envelope, preferably of sulphite paper. This 
wrapper prevents the washing of the battery fluid from removing 


Fug. /. 





the active material of the plate, and also assists in retaining the 
said active material in position on the supporting plate. In order 
to separate and maintain the plates or elements of the battery 
at the requisite distance from each other and to further control 
and prevent any movement of the battery fluid, there is inserted 
between each two adjacent plates a sheet or sheets of perforated 
porous material, said sheets being preferably formed of wood 
pulp fibre. These sheets serve to entangle and hold the battery 
fluid, and they are also adapted to completely fill the space be- 
tween adjacent plates and to hold the aforesaid envelopes in con- 
tact with the plates enclosed by them. The perforations in the 
said sheets reduce their resistance, and it is stated that as each 
perforation holds its complement of battery fluid stratification of 
such fluid is prevented. (Accepted September 20, 1899.) 


22,802. L. J. Steele, Sir J. B. Maple, and J. Verity. 
London. Lamp Reflectors. October 29, 1898—This in- 
ee relates to reflectors for incandescence, electric, and other 
amps, and consists in the combination with a glass, porcelain, or 
other support, either solid or hollow, of a filling or layer of a sub- 
Stance or combination of substances capable of b ing phos- 


paste made by mixing phosphorus with an inert powder. Sulphide 
of calcium. The substance known as ‘‘ Canton’s phosphorus,” 
made by heating calcined oyster-shells with sulphur. ‘ Bolognian 
phosphorus,” made by heating heavy spar (Ba So,) with gum 
tragacanth. Fused nitrate of potassium ; and sul: e of barium. 
Also it is stated that under some conditious sulphur or saccha- 
rine might be useful. Patents 22,803, 1898, and 23,420, 1898, are 
referred to. (Accepted September 20, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


22,626. J. S. Wiles, London. Gas es. (9 Figs.] 
October 27, 1898.—This invention relates to internal explosion 
engines working on the ‘ Otto” cycle, and the object thereof is 
to give the piston an increased stroke at every other revolution 
of the crankshaft. In gas engines as usually constructed, there is 
a space between the piston when at the end of the inward stroke 
and the end of the cylinder, into which space the explosive mix- 
ture is compressed on the compression stroke. This space being 
also existent at the end of the exhaust stroke, the products of 
combustion are not completely ee from the cylinder, but 
a portion of them remain and mix with the fresh charge. This 
effect is remedied by giving the piston a longer travel on the 
exhaust stroke than on the compression stroke, so that there is 
little or no clearance between the piston and cylinder end at the 
termination of the exhaust stroke. According to this invention, 





an eccentric sleeve is on the crankpin, and the large end of the 
connecting-rod embraces this sleeve instead of the crankpin. A 
spurwheel is keyed or otherwise secured to the said sleeve, which 
is free to rotate on the crankpin, and this wheel gears with a 
— keyed or otherwise secured to a shaft passing through 
the centre of the crankshaft, which is made hollow on one side of 
the crank for this purpose, the said wheel being fixed and inca- 
pable of rotation. The diameter and number of teeth of the 
wheels are so proportioned as to rotate the eccentric sleeve on 
the crankpin once during every two revolutions ofthe crankshaft, 
so that the sleeve has its eccentricity directed towards the cylin- 
der on the exhaust stroke and towards the crankshaft on the 
compression stroke, thus giving the desired increased stroke to 
the piston every other revolution. Auxiliary and substitutional 
devices are provided. (Accepted September 20, 1899.) 


LIFTING AND HAULING APPLIANCES. 


23,784. W. A. Roper, Hamburg, Germany. Hoist- 
ing Apparatus. (2 Figs.) November 11, 1898.—This inven- 
tion relates to apparatus for registering the number of loads 
raised, and which is of the kindin which a draw-bar provided with 
a hook capable of closing and locking, and a system of levers con- 
necting the draw-bar with registering mechanism, are arranged 
within a casing ; by means of this device the registering mecha- 
nism is operated each time the draw-bar is depressed by the sus- 
pension of a load, the hook carrying the load being at the same 
time closed and locked, the draw-bar again rising after the removal 
of the load and consequent interlocking. The subject of the pre- 
sent invention is a modification of the above device, in which the 
draw-bar is replaced by an oscillating part upon the lower prsicree | 
of which is formed or fixed the hook for the reception of the load, 





(23704) 


such part coming into engagement with a locking device when it is 
depressed, owing to the weight of the load acting in opposition toa 
spring. When occupying this depressed position, the oscillating part 
is fixed by the locking device, and the hook upon this part may be 
closed by its free extremity coming between two projecting por- 
tions of the casing, for example. Instead of ing between such 
rojecting portions of the casing, the extremity of the hook may 
e caused to bear against a portion of the casing, thereby closin 
it. When the load is set down and the locking device remov: 
from the oscillating part by means of a key, the spring acts upon 
the part, thus enabling the load to be removed from the hook, 
which is now open. By means of the registering mechanism, the 
number of loads hoisted is registered, owing to displacement of 
the oscillating part. (Accepted September 20, 1899.) 


MINING, METALLURGY, AND METAL 


WORKING. 
19,721. The Planet Foun Com » Limited, 
Learmonth, and G. F. Cal rwood, Manchester. 


Moulding Boxes. (16 Figs.) September 17, 1608.—This in- 
vention relates to moulding boxes for use principally in the 


moulding of large light casting from ‘‘ patterns on the plate” 
such as register grates, mantelpieces, und the like, and for 
objects to remove the difficulty which has been experienced after 


removing the pattern plates in maintaining proper level and juxta- 
ition of the Iding boxes. Upon one side or end of the 
Iding box is applied a set of brackets or extensions, having a 





r 





phorescent or having fluorescent qualities under the actinn of 
ight or heat, and preferably such of these materials as are light 
or — incolour, As examples of substances or combinations of 
Substances stated to be suitable for use in connection with this 


pair of trunnion recesses or grooves, and upon the corresponding 
side or end of the upper moulding box there is another set of 
brackets or extensions, having each a pair of trunnions. The trun- 
nions of one bracket are on the right id, and those of the other 
bracket are on the left hand, and they lie directly above the re- 





invention, the following are mentioned : Phosphides of alkaline 
Phosphorus 


metals, such as calcinm, sodium, and potassium. 


the boxes; one of the trunnions on each bracket rests in the recess 
furthermost from the moulding box, and for the time being such 
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0 1b00) form the pivots of the upper box. (Accepted September 


20, 1 


tion Door 
(3 Figs.) October 17, 1898.—This invention re- 
by, in cases of emergency, in a mine such 2s 
of flood, fire, or explosion, men can open and pass out through 
the doors in the air courses which are normally locked, the key 
thereof being held by some authorised person. The lockin 

device consists of a screw bolt through the door and frame, whi 

is screwed from the outside by a key used by the authorised 
person, and which said bolt takes into a nut recipes of the 
unlocking device, the door and frame thus being made practically 


Figt. 
(0, 
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856. T.G. Noble, Sacriston, Durham, and G. H. 
iit Sunderland, Durham. Ventila: 




















airtight. The unlocking in cases of cuenpeney is effected by a 
pair of clamping levers, preferably of the second order, on 
separdte fulcrums, on each of which levers is formed one-half of 
the tapped nut into which the screw-bolt takes. Normally, these 
levers are closed and secured by adouble-ended slotted lever with 
a handle ; but in an emergency this lever can be turned partially 
round, and, by the action of the inclined slots, separates the two 
levers on their fulcrums and opens the tapped nut so that the 
screw bolt is released from it, and the door can then be pushed 
open from the inside so that the men can pass out. (Accepted 
September 20, 1899.) 


PUMPS, 
20,589. F. Edwards, London. Feed Pumps. [2 Figs.) 
September 29, 1898.—This invention provides an automatic fitting 


for attachment to a feed pump whereby, whether the amount of 
water supplied be large or small, or varied as circumstances may 
require, admission of air to the pump will be prevented; 
that is to say free entrance for air into the pump will be 
entirely shut off by the water. In one arrangement there is intro- 
duced between the delivery of the steam engine air pump or other 
supply of water and the suction of the feed pump, a chamber, the 
































upper part of which is connected to the a'r pump or other supply 
and is open to the atmosphere and the lower part of which is con- 
nected to the feed pump ; and this latter connection is controlled 
by a float valve so arranged within the chamber that it will be 
open only when there is a considerable head of water in it, the 
float causing the valve to close before the level of the water dro 

below a given point and approaches the level of the valve. The 
drawing illustrates one form of the apparatus. (Accepted Sep- 


vr 20, 1899 
23,103, T. Kennedy, Kilmarnock, Ayr. draulic 
[2 Figs.) November 3, 1898.—This invention has for 


The 
ent of motor 
= ders and pumps connected to a three-throw rotating crank- 
shaft. The pump rams and motor ramsare integral combinations 
or fixed to each other, and are provided with slippers working on 
guides between the motor and pump cylinders. Rods fixed to 
the motor rams extend through stuffing-boxes to crossheads 
which are connected to the crankshaft, the middle one being con- 
nected to a bent or double-cheeked crank, and the others to 
crankpins in discs on the ends of the shaft. crosshead has 
fixed to it two rams working in small cylinders, one on each side 
of each motor cylinder, the small rams being acted on by the pres- 
sure water enemay to the motor rams so as to more or less 
balance the rising column of water. Each motor cylinder is pro- 


object to improve the construction of hydraulic pumps. 
ne ee are applicable to a triple 





cesses in the brackets on the lower box, and with nothing between 





vided with a rate admission valve and witha separate exhaust 
valve, and each valve is of the conical-seated disc kind and is 
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[Oct. 20, 1899. 











fixed on a spindle, both ends of which work through stuffing- 
boxes. One end of each valve spindle is of larger area than the 
other, so that the internal preesure tends to close the valve ; 
and each valve is opened at the proper time by a cam acting on 











an antifriction roller fitted to the end of the valve spindle, the 
valve closing automatically after each action of the cam. The 
cams for the several valves are on a shaft driven by bevel gearing 
at My same speed as the crankshaft. (Accepted September 20, 
1899. 

25,393. Siemens Brothers, Limited, London. (Sie- 
mens and Halske, Berlin, Germany.) Rotary Pumps. [2 

‘igs.) November 30, 1898.—It is herein stated that rotary pumps, 
as heretofore constructed, could not be employed with advan- 
tage as exhaust pumps for air, on account of the difficulty of 
obtaining a sufficiently airtight slidirg contact between the 
cylindrical piston and the pump casing. According to this in- 
vention, this difficulty is obviated by the following construction : 
The pump is of the kind consisting of a cylindrical casing through 
which the driving shaft passes centrally, having fixed upon it an 
eccentric cylinder that revolves within a cylindrical piston or 
slide, and which is so arranged that by its rotation the piston 
(which does not revolve) is always in sliding contact at one point 
with the inner cylindrical surface of the casing. The cylindrical 
piston or slide has projecting from it a flat plate, which, as the 
— performs the above-described motion, slides with a com- 

ined vertical and slight lateral motion in a corresponding ver- 
tical rectangularly shaped extension of the cylindrical casing, of 
sufficient width to leave the piston extension free play. In one 
side of this extension, near its lower end, is the inlet branch by 
which the pump is connected to the chamber to be exhausted of 
air, and the upper end of the piston extension has on the same 
side a lateral rounded projection which, in bearing against the 
side of the casing extension above the air inlet, causes a space to 
be left between the piston extension and the casing through 
which the air passes from the inlet into the cylindrical part of 
the casing on one side of the piston, which, by its before-described 
eccentric motion first causes the air to be drawn in on that side, 
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and then expels it on the other side of the piston and extension, 
the air being made to escape through lateral holes in the upper 
end of the casing extension. The above-mentioned lateral pro- 
jection of the piston extension is kept in close contact with the 
surface of the casing, by a spring or springs placed between the 
back surface of the extension and the opposite wall of the casing. 
A more or less viscous lubricant is introduced into the — end 
of the casing extension, and flows down firstly between the pro- 
jection of the piston extension and the casing, so as to insure an 
airtight contact between the two, and secondly down vertical 
channels formed on the piston extension (in which may be con- 
tained loose rods for facilitating the flow), and between the eccen- 
tric cylinder and the annular piston or slide, from the ends of 
which it s into the casing, forming airtight joints at all 
sliding contact surfaces between piston and casing. The excess 


air on the expelling side of the piston, ng up between the 


not tosupport the rails, but to secure the half chairs and to anchor 
the rails to the sleepers, so tending to prevent the creeping of the 
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rails 80 common with existing methods of connecting the rail 
joints by fishplates. (Accepted September 13, 1899.) 


497. W. H. Merriman, Sutton Coldfield, War- 

] Road Contacts for Electric Tramways. 
[5 Figs.] November 8, 1898.—This invention relates to electric 
railways in which the cars are actuated by current taken off from 
separated contact pieces occurring at intervals of less than a 
car’s (or train’s) length along the route. The contact studs 
which transmit electric current for driving the vehicles are 
placed below the level of the road and between the permanent 
way. Each stud is supported at its lower end in a socket — 
and is attached to one end of a lever working ona pivot. Fixed 
tothe same end of the Jever is a balance weight for automatically 
lowering the contact stud, and at the other end of the lever isa 
stud projecting through a hole in the trough or hollow of the 
tram rails which stud carries or supports a treadle or bar, fitting 
in the trough or hollow, and which when in normal position is flush 
with the level of the rails and roadway. Theaction of one form of 
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the apparatus is as follows: When the car starts the flange of the 
whol Bepwesses the first treadle, and with it the stud which sup- 
ports it thereby tilting or lowering that end of the lever, and 
consequently raising the opposite end and the contact stud 
attached thereto, which action presses the contact stud against 
the collecting skate fixed to the bottom of the car, the spring 
fitted between the loose and upper fixed collar insuring a firm 
rubbing contact. As the contact stud rises the enlargement or 
shoulder at the lower end comes in contact with the contact 
springs, thereby allowing the electric current to flow through 
the stud to the collecting skate, and from thence to the motor or 
motors in the usual way. Assoon as the wheel of the car has 
passed over the treadle the balance weight causes that end of the 
fulcrum lever, and consequently the contact stud, to become 
lowered, thereby breaking the electric circuit. (Accepted Sep- 
tember 13, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


19,539. J. B. Furneaux, Gateshead, Durham. 
Steam Boilers. [2 Figs.] September 14, 1§98.—This inven- 
tion has reference to a construction of vertical tubular boiler de- 
signed to be easily constructed and cleaned, and to possess other 
- vantages. To this end the generator comprises an outer cylin- 
drical shell and an inner firebox, the lower portion of which is of 
truncated conical shape and the upper portion of cylindrical 
shape, this latter portion being connected around a portion of its 
circumference and nearly to the whole of its height to the outer 
shell by a number of horizontal fire tubes, the outer ends of which 
open into a smokebox that partly surrounds the outer shell, and 
is provided with one or more uptakes or chimneys. The fire 


Fig. 7. 





of lubricant is then expelled from the mane. together with the 


back surface of the piston extension and the casing extension, and 
eventually escaping through the before-mentioned holes in the 
latter. From these the lubricant flows down in external vertical 
channels, the lower ends of which communicate with the bearings 
of the driving shaft, the said lubricant being made to pass through 
channels in such bearings into the pump casing again, where it is 
made to circulate as before. A continuous circulation of one 
and the same body of lubricant through the pump is thus effected, 
insuring the airtight working thereof, while any loss of oil is 
made good from a cup at the top of the casing extension. (Ac- 
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cepted September 20, 1899.) 


RAILWAYS AND TRAMWAYS. | 
22,289. F.G. Wright, New Swindon, Wilts. Fish- | 


plase Chairs. [7 Figs.) October 29, 1898.—This invention re- | 
ates to joint chairs for connecting and supporting the ends of | 
rails used on the permanent way of railways. The chair is con- | 
structed in two halves, each portion being made to conform to 
the shape of the side and foot of the rail, the upper portion, how- | 
ever, not being of sufficient height to come in contact with the 
under part of the head of the rail, a flange projecting from the 
lower portion of each chair as an extension of the base for forming | 
the foot of the chair and the part of the flange which passes under | 
the foot of the rail being made of a thickness greater than that por- 
tion of the flange which is on the outside, so that as the half chairs 
are placed in position on each side of the rail, and secured to the | 
rail by bolts, their base can be also connected by bolts to the | 
sleepers on each side of the joint ; the feet of the half chairs pro- 
jecting under the foot of the rails, carry the weight and act as a 
girder suspended at the two ends and so insure an unyielding | 
joint. The purpose of the bolts which connect the half chairs, is 
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tubes are preferably arranged radially, and one above the other 
in vertical rows, and means are provided designed to distribute 
the fire gases amongst them as equally as possible. For this pur- 
pose the inner ends of the lower horizontal rows of tubes may be 


| more or less contracted, as by ferrules, as also may the inner ends 


of the tubes in the upper rows, whose outer ends discharge near 
to the uptake or uptakes from the smokebox. Other means for 
the purpose mentioned may, however, be used in lieu of or in 
addition to the ferrules, such as two or more uptakes from the 
smokebox, and baffie-plates suitably arranged within the smoke- 
box. Means are provided for ietrodecing air into the upper por- 
tion of the firebox for insuring effective combustion of the hot 
gases therein. For this purpose open-ended air pipes, say of ell 


shape, are or may be arran to extend through the bottom cf: 
the , and proj into some of the tubes of the lower. 
most horizontal row, such tubes constituting air-supply tubes, the- 
remaining tubes being fire tubes proper. The upper portion of 
the steam generator is strengthened by gusset-plates, and may be- 
connected to the top of the firebox by one or more stay-rods, 

(Accepted September 13, 1899.) 3 


TEXTILE MACHINERY. 


24,003. J. C. Fell, London. (C. Hélot, Paris, France.) 
parators for 8: es. (3 Figs.) 

November 14, 1898.—This invention relates to thread Separators. 
for spinning and like es, for textile materials, and 
provides a thread separator in the form of a ring of metallic 
wire. The said ring has the same diameter as that of the hole or 
ring in the slider plate, and is placed about 5 centimetrs from 
and parallel to the latter, the centres of the two ring guides being 
situated in the same vertical axis. The ring guide or separator 
is open in its circumference, so that the thread can enter the ring- 
by a gradually narrowing passage, but cannot escape during the 














és 


travel of the supporting slider. One end of the wire of thefring 
may be bent at right angles to the plane of the ring to form an 
attachment to the slider plate carrying the thread hole or guide, 
or the wire of the ring may be bent at right angles to the ting, 
but in the plane of the ring and screw, and threaded so as to 
screw into aright-angled bracket from the slider plate, or into any 
other attachment on the same, so that the ring can participate 
exactly in the reciprocating movements of the slider plate and 
the thread guide ring or hole therein. This ring separator acts 
without need for regulation, and its action becomes more feeble 
as the lift advances. (Accepted September 13, 1899.) 


VEHICLES. 


22,232. A. Mein, Stratford, Essex. Platform 
Trolleys. [4 Figs.] October 22, 1898.—This invention relates 
to trolley trucks used on railway platforms for the transport of 
passengers’ luggage. According to this invention the two back 
wheels are carried ona cross-axle, the journal ends of which are 
held in ® bearing in pendant brackets from the unders‘de of the 
frame. Secured on the axle near one of the wheels (or to the 


wheel itself) is a brake drum for a band brake operated from 
the other end of the trolley by an outside vertical 
owe lower end of which is connected to the band 
inks. 


ivoted lever, 
yy levers and 
The upper part of this lever under the handle is held in a 
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spring guide which presses it into a recess at one end to secure 
it when the lever is sufficiently moved to put on the brake. To 
take off the brake the lever is pressed out of the recess and 
moved back. The movement of the spring guide is or may be 
controlled by a lock nut, and the front wheels are arranged to be 
carried each on a swing fork arm under the frame so that the 
wheels do not project out beyond the front. The swing arm is 
carried in a vertical bush by a right-angle stem which is pre- 
vented from coming out by a set screw engaging in a groove. 
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The bush is carried by cross-supports attached to part of the 
frame of the troliey. A hole is made in the top of the bush and 
through the floor for oil. (Accepted September 13, 1899.) 


MISCELLANEOUS. 

19,914. H. Rieth, Berlin, Germany. Improve- 
ments in Chains. [3 Figs.] September 20, 1898.—Lhis ia- 
vention relates to chain which, according thereto is constructed 
in such manner as to eliminate the weakness due to faulty ma- 
terial or construction sometimes occurring in chains made from 
solid material, and to provide equal strength with less weight of 
substance, The method of construction consists in winding wire 
into links, 


which wire may be of steel, iron, or other metal, and 


ing in a bath of liquid metal such 
ity of the chain by filling in the 


binding the turns of wire by di . 
corrosion. The wire links 


as zinc which adds to _ = . 
i tices, so preventin ng an r 
sop te aed b Seine wound on an internal meg x4 deed 
steel lining adapted to receive the wrappings of wire ; this ry 
lining while giving shape and facility for winding serves, A 
stated, to pecloug the wear of the links where they are in con 
with each other. (Accepted September 13, 1899.) 
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YARROW’S watz 


TUBES.—The distinctive feature of this 

Bi its eimpliity, owing to the adoption of ‘ht 

bes, these, after lengthened experience in p ical 

pene By having been found to be t' a reliable. 

The advantage of straight tubes is evident, They can 

be cleaned and examined internally and externally with 

peity, which is essential in every boiler intended for 
continuous service. 


-PRESSURE.—The air-pressure necessary 
Py Aya of boiler is exceptionally low, and con- 
ently but small power es uired to drive the fans. 
- evidence of this fact, e official trial of the 
Torpedo Boat Destroyer “ gokol” ” (built for the Russian 
Government in 1895) a speed of 29 .7 knots was obtained, 
ome three hours, ——7 a load of 30 tons, the mean 
sir-pressure being 1g in. On the official trial of the 
First-class Torpedo Boat “ Viper” (built for the Austrian 
}oetennae in 1896) a speed of 26.6 knots was obtained, 
during three hours, carrying a load of 26 tons, the mean 
air-pressure being 3 of an inch. These low air pressures 
are due to the large area of the air ss but where 
economy of fuel is no object, the pressure may be 
increased ago injury to the boiler, even till the fuel 
ig lifted off the bare. 


ING.—Complete retubing of pod boiler can be 
Boy aah out rithout shifting ite position, and 
any defective tube can be removed and replaced with 
rapidity. 

pag OF FORCED DRAFT.—The air on 

— the fire Fon through non-return a 
pay | the sides and then compietely round ge 
casing, thereby keeping the compartment and 
bunkers cool. This arrangement offers greater cis 
as compared with hinged dampers placed below the fire 

where they are liable to get distorted through 
heat, or rendered inoperative by cinders preventing 
their closing. 

SPARE TUBES.—The tubes being straight through- 
out, the number of spare ones can be greatly reduced, 
as compared with what is required for boilers having 
tubes bent in various forms, 


T OF CONSTRUCTION considerably less than 
Py any other water-tube boiler yet brought out, 
owing to ite simplicity. 


OUTSIDE DOWN PIPES.—As outside down 4 
considered advantageous by some engineers, 
je & Oo. Ltd., are prepared to fit them if 80 








—— PATENT — 


R- -TUBE BOILERS. 


USE OF SALT wares —Boilers, to be nye for 
must be 


whether coal, mineral oil, or wood is used, 


WATER CHAMBERS.—In boilers of large size the 
ceeer Sees See Sete riveted up so as to avoid 
the joint at the bottom tubeplate. In case ® man- 
hole door is made at the end of the water chamber, 80 as 
to gain access to the tube ends. 





Messrs. Yarrow & Co., Ltd., have the 
greatest confidence in recommending 
Boilers of this type for vessels of the 
largest size, or for land purposes where 
the space is limited, or the cost of trans- 
port heavy. 


NOTE.—Messrs. Yarrow & Co., Lid., 
are prepared to give facility to Engi- 
neers in every part of the world to 
construct Boilers of this type. 





Conclusive evidence of the success d&: advantages 
of these Boilers will be given on application to 


Messrs. YARROW & CO. Ltd. F Poplar, LONDON, 


TO WHOM APPLY FOR LICHNSE TO Bolles 








BLAKE & KNOWLES STEAM PUMP WORKS, L™- 


179, Queen Victoria Street, London, E.C. 
Telephone 5087, Bank, Telegraphic Address; ‘‘ STEAMPUMP, LONDON.” 





116,577 PUMPS IN USE. 
Over 20,000 in Mines. 


PUMPS OF ALL SIZES 
FOR EVERY POSGIBLE SERVICE. 


SEND FOR NEW CATALOGUE. 


8478 


BOILER FEED PUMP. 
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KINGSTON ENGINE WORKS, GLASGOW, 


MAKERS OF SHIPBUILDERS’ & BOILERMAKERS’ MACHINERY 


PLATE BENDING ROLLS — Horizontal and Vertical, 
ECCENTRIC and LEVER PUNCHING and SHEARING MACHINES, with Two, Three, and Four Heads, 
PLATE-EDGE PLANING MACHINES. 


Beam Bending, Horizontal Punching and Angle Cutting Machines, combined or separately; Plate Flattening 
Machines, Hydraulic Garboard Strake 


Flanging Machines, &c., &c. 















ENGINEERING. [Ocr. 27, 1899 
——$<$_——_= 




















3 THE BOYLE SYSTEM 
Son Brees & Ore Crashers} vorncn ene 
—— TWE RESULT OF THIRTY YEARS’ EXPERIENCE. — | fy ROBERT BOYLE & SON, Ltd., i 
H. R. MARSDEN, Soho Foundry, LEEDS.| =: 6, Holborn Vise, London. 140, Bathwel Stet, son, i 



























OVER 10,000 IN USE. 80 FIRST-OLASS AWARDS. 
50 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. ICE-MAKING & COLD STORAGE 


ILLUSTRATED LISTS IN BNGLISH, FRENCH, 4ND SPANISH. 8181 
ann maces MACHINERY, 















Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS, 


Use a Schmidt Engine and Superheater. 




















UNUSUALLY 
See Displayed Advertisement Next Wesk, and SIMPLE 
apply for full particulars to— AND STRONG. 
THE SCHMIDT STATIONARY ENGINE CO., L —. 
8, QUEEN ANNE’S GATE, 8.W. VERY 
SUCCESSFUL 
JOHN FLETCHER & SONS, IN HOT 
(WILLIAM PLETOHER, Sole Proprietor). CLIMATES AS 
Telegrams : i WELL AS AT 
HOME. 
e MACHINE-MADE 
> WHEEL CASTINGS pore 
JANCHESTE ICE 
. IN IRON OR STEEL. A SPECIALITY. 





FINISHED MORTICE WHEELS A SPECIALITY. 


Ge Wrsam Furrouxn's Patent Machine-Mouldei Tooth Wheel, Fly Ask for List No.6. 
SEAGLE FOUNDRY + IMB gst haere dere oo 
SALFORD. Formed. by Wanutan sianomnes taser teveromnet | THE PULSOMETER ENGINEERING 0, Ltd, 


NINE ELMS IRONWORKS, LONDON, S.W. 
City Office and Showrooms: 61 & 63, QUEEN VICTORIA STREET, LONDON, E.C. 


naabaeel aa attained : 
M fy N ‘Wels er E R y DESPATOH, GREATER EOONOMY IN PRODUCTION“, 
PUIN 'CH. AS SUPPLIED TO THE ADMIRALTY. 
And the most eminent Engineering firms in the World. 3216 


— "EAGLE FOUNDRY, saroro, MANCHESTER meter 
DAVEY, PAXMAN & CO., LTD., ENGINEERS & BOILERMAKERS, COLCHESTER. 


D. P. & Co.’s “Economic” Boiler is one ot D. P. & Go. are Makers ot High-class Cornish, 
the best steam generators before the Public, Lancashire, “Essex,” Vertical, Locomotive, 
and it is being adopted very largely for “Economic,” Safety, Water-Tube, Marine, 


CENTRAL ELECTRIC LIGHTING STATIONS, Acc and other Boilers 
MILLS & FACTORIES, &c., Boilers made up to 200 Ib. working pressure, 





















ALL RIVET HOLES DRILLED. 


ed Od 5901 








Johannesburg Address: DAVEY, PAXMAN & CO., Ltd., P.O. Box 


T FREE. 
2037, 14 & 15, Steytler’s Buildings, Johannesburg, South Africa, CATALOGUES, PRICE LISTS, ESTIMATES, &e., POS 


TELEGRAPHIC ADDRESS—“PAXMAN, coLomEsTER. __PAIMAKS PATENT ms ies London Office: 78, Queen Victoria St. Et: 


REF RIGHRATING 


--- AND --- 


ICE-MAKING MACHINERY. 


= Over 42200 Machines Sold, @W 


IN USE BOTH ON LAND AND BOARD SHIP. 


THE LINDE BRITISH REFRIGERATION OO., Ltd. 


____ 39, QUEEN VICTORIA STREET, LONDON, E.C. WOK E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. Passel 


HADFIELD'S ratory « og SHEFFIELD 


STEEL CASTINGS AND FORGINGS. ONE OF OUR SPECIALITIES |S 


ae MANGANESE STEEL 


COLLIERY (Sole Makers under the Hadfield 


i, hey System and Patents) 
) SPECIALLY SUITABLE FOR 


JAW FAGES, SIDE CHEEKS, 
GRANITE CRUSHING 
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DRILL a ROLLS, 
STEEL Meee DREDGER PINS & BUSHES, 
And other Special Tool |§ ae ase 
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AMERICAN COMPETITION.—No. VI.* 


By Gzorce Nicot Barnes, Secretary to the 

Amalgamated Society of Engineers, London. 

I am glad that the question of American com- 
netition is being discussed, but as a representative 
British workman I fail to see much cause for 
alarm in the keener competition now being ex- 

rienced here. ‘The engineers of this country 
have still absolutely, if not relatively, as large a 
slice as ever of the world’s trade, and if suitably 
equipped and conditioned, can, I believe, hold 
their own. There is a general consensus of opinion 
that it is just this equipment and condition which 
needs seeing to, and I shall confine my contribution 
to this phase of the subject. 

First, however, let me say that, although there 
seems to be no insuperable difficulty in applying 
here everything in American practice which can 
applied with general advantage, yet it appears 
equally plain that there is much in American prac- 
tice which has not been productive of mutual good, 
and which is not likely to be permanent. Im- 
proved methods of work in the United States have 
but piled up greater wealth, leaving the condition 
of the worker pretty much the same, excepting 
that the variety and interest have been taken out 
of his life. It needs no gift of prophecy to see 
that this is not likely to last ; and there is, there- 
fore, no need for us to be feverishly anxious about 
following in a course not defensible on the broad 
ground of social well-being. r 

There remains for us to make such changes in 
our equipment and conditions as are on the line of 
progress, and which can be made with mutual ad- 
vantage to both employer and employed. — 

Specialisation.—First in this connection comes 
specialisation of industry. American methods in 
this respect, whatever their temporary result on 
the status of workmen, have certainly led to a 
more economical use of labour and to the highest 
possible perfection in the development of standard 
types. They have also led to that cheapening of 
production which comes by producing in large 
numbers ; and itis this, more than anything else, 
which has given an advantage to American firms 
such as Blake and Knowles, and others, whose 
products are over-running this country to-day ; and 
what is true of America is also, to some extent, 
true of Germany. The newest and best-equipped 
German shops are laid out with a single eye to the 
production only of a certain class of goods, and 
sometimes only to the production of a certain size. 
Those of Messrs. Loewe and Co., for instance, de- 
scribed in recent issues of ENGINEERING, produce 
only light tools; Reinecker’s, of Chemnitz, only 
smaller tools of another type. All this, of course, 
enables manufacturers to work for stock, and leads 
to prompt and cheap delivery as required. In 
short, competing countries are going in for the 
specialisation of branches of the trade, instead of 
diversified activities under one management. 

Machinery.—Next in importance, perhaps, comes 
the question of machinery. Much which is used 
in this country is out of date, badly furnished, and 
worse adapted for its work. I saw, a month or two 
ago, in the shops of a firm of world-wide reputation, 
a 2-ft. pulley being turned on a 10-in. lathe, the 
speed being reduced by running the belt direct from 
the shaft. In some workshops the same change 
wheels have to answer for two or three lathes. 
There are in most shops but few modern tools, such 
as are to be seen in those which are equipped up to 
date. Itis often said that trades unions are re- 
sponsible for old-time tools. I do not believe it. 

ade unions have sometimes, perhaps unwisely as 
to method, made claims as to rating, which is quite 
another thing, and will be dealt with later on. But 
to say that the resultant small and infrequent 
squabbles have operated in a general sense in de- 
terring employers from introducing new machinery 
is absurd. The fact is, that the cause of the use of 
old-time tools and methods is much deeper than 
any possible trouble with trade unions, and is, as 
much or more, a feature of British industry just 
where there are no unions. From the parapet of 
London Bridge there can be seen a striking evi- 
dence of this any day of the week. Immediately to 
the east of the bridge, on the north side of the 
river, steamers of considerable size land cargoes of 
fish and fruit. There are no unions of workmen 
here to prevent the use of the most approved 
appliances, yet there are to be seen a stream of 





men laden with boxes and barrels upon their 
shoulders, constantly emerging from the decks, 
laboriously climbing over the ship’s side and up the 
the gangways, just as one may imagine the crew of 
Noah’s Ark discharged her cargo after the Flood. 
Construction and Management of Shops.—Much 
loss is occasioned by unsuitable construction and 
management of workshops. I was employed some 
years ago by a firm whose shops were without ven- 
tilation, except through the holes in the walls ; 
without heating arrangement, except by fires in old 
buckets ; and the lighting of which occupied a good 
deal of attention of many hands every morning ; 
and without “atv arrangement for the storing of 
tools and appliances. The owners of this business 
found their way into the Bankruptcy Court. Far 
too little attention is paid by many firms to these 
details of shop management. Only workmen know 


be | thé extreme irritation and loss of time due to these 


causes. In many workshops many hours are wasted 
owing to sheer physical > deme arg or in looking 
about for, or inl, bolts and mandrils, of which 
there is a sufficiency for all, hoarded away out of 
sight by a few old hands. On the other hand, 
those firms in this country (and their names need 
not be mentioned to those having a knowledge of 
the trade) who have well-managed shops on clear 
floors, are, and have been for years, going ahead 
by leaps and bounds. The hours have been 
saved by attention being paid to the proper con- 
struction, lighting, and heating of shops, and to 
the proper storing and setting of tools, so that the 
available stock was equally at the disposal of every 
man. 

Hours and Division of Labowr.—The bearing of a 
proper arrangement of working hours upon the 
equipment of workmen is recognised by but few 
employers. Technical knowledge is generally ad- 
mitted to be necessary, yet it is unattainable under 
present conditions. The early starting-time haunts 
men even in their evenings, and prevents them 
taking part in anything requiring late or close 
attention. It has always seemed to me that the 
six o'clock starting-time is as cruel as it is un- 
necessary, as barbarous as it is wasteful. The 
reasons are obvious; men go to work without 
breakfast and spiritless, discontented because know- 
ing they are being unfairly dealt with, without ad- 
vantage even to their employers. I have worked 
in a dozen shops throughout England and Scotland, 
and I never knew of one in which a general and 
spirited start was made at six o’clock in the morn- 
ing. The historian of the Napoleonic Wars, relates 
that. he generally found the camps sluggish and 
desultory until the advent of Napoleon, when they 
at once became animated. So it is with the modern 
worker. In the absence of the managing staff, the 
members of which come dribbling in, as a rule, up 
to nine and ten o’clock, everyone is prone to lacka- 
daisicalness. I do not allege conscious neglect of 
duty. Each man looks more or less unconsciously 
to his immediate superior, and is to some extent 
dependent upon him for guidance and instruc- 
tion ; hence the highest point of efficiency is not 
reached till each is at his post, from office-boy 
upwards. Moreover, the early starting - time 
necessitates two breaks in the day for meals, caus- 
ing waste and disorganisation, for which Bundy’s 
clocks and other time-keeping contrivances are but 
poor recompense, often indeed entailing still more 
confusion and irritation. 

Lost time is also, for the most part, directly trace- 
able to the early start. This time is lost almost 
excluBively in the morning, and the loss in product 
is more than proportionate to the loss in time. 
The modern workshop, with its division and sub- 
division of labour, is really an organism, dependent 
for smooth working upon the co-ordination of all 
its parts, and this is impossible with lost time. I 
am not here either condemning or excusing work- 
men for imitating their social betters, in staying 
indoors sometimes till the streets are aired. I 
merely state the fact, and draw attention to its 
consequences, in the hope that employers may see 
the wisdom of such a re-arrangement as will admit 
of men going fresh and fit and regularly te work. 
On the whole, I am convinced that more work and 
better work could be turned out in fewer hours ; 
arranged, say, from 8 o’clock, with but one break 
in the day, and stringent regulations as to time- 
keeping. 

Piece-work.—Engineering workmen instinctively 
dislike piece-work. Unions, again, are blamed for 
this. As a matter of fact, unions merely reflect, 


as a whole to the sweating, which has so often 
been the outcome of the system. Unions have no 
objection to piece-work in the abstract, and most 
of them favour it as against day-work. It is all a 
question of surrounding circumstances. Where 
employers and employed are well organised, and 
the work admits of standard prices, piece-work is 

referred on both sides. Where employers have 

en willing to concede increased payment for in- 
creased effort, it has worked well enough. Neither 
of these conditions has been fulfilled in the engi- 
neering trade, although I gladly admit some recent 
improvement in these respects. Piece-work stimu- 
lates the intelligence, leading to greater fore- 
thought ; and where worked on the group system, 
to a more cordial co-operation. Hence, of course, 
there is greater production. But when it has also 
led at the same time to @ reversion to individual 
bargaining between employer and employed, and 
to repeated lowering of: prices, until the most 
skilled man has been reduced to day wages, then it 
is not at all surprising that workmen should look 
upon it with little favour. Engineering work is 
so varied that it cannot be readily reduced to fixed 
prices, and the only way in which piece-work can be 
wrought with mutual advantage, is to keep the 
more or less fixed day wages, as agreed upon in 
collective bargaining always in mind, allowing 
extra pay over and above for extra work. This is 
done by some of the most progressively prosperous 
firms in this country. ‘In the shops of these firms 
piece-work is in vogue with the ready assent of the 
union ; although distrust born of former experience 
has, even in some of these cases, led to friction in 
beginning. 

Conelusion.—To sum up: I should say, that we 
as British engineers will best set our house in order, 
not by slavishly imitating America, but by adapt- 
ing ourselves to, and harmonising our methods 
with, our own general social environment. Free- 
dom of contract—that is, each for himself, the devil 
taking the last—may be just possible in the United 
States for some time yet, with the assistance of a 
doctor per 606 of the population—we have 1 per 
1717—the Germans 1 per 3038. In this country 
we have got beyond it, never to return; and a 
general and frank recognition of this fact would 
do much to establish that mutual respect and fair 
dealing between employer and employed, in the 
absence of which permanently good results are 
impossible. It is foolish to decry trades unions. 
For good or ill, unions are here and will stay. The 
sense of unity among workmen will not diminish ; 
and for my part I am not at all alarmed by the fact 
that employers are also organising. Greater facili- 
ties may thereby be afforded for applying the 
common sense of the trade as a whole to the pre- 
vention of abuses. It is equally foolish to rail 
either at the one side or the other, in regard to the 
non-introduction of machinery. Whoever is re- 
sponsible, the point to be kept in mind is, that 
machinery and workshops of the latest and most 
approved type are absolutely necessary, and should 
be honestly used. And last, though not least, hours 
of labour should be reduced, and facilities afforded 
for mental as well as physical development : for 
the all-round training of apprentices and men in 
the theory as well as practice of their calling. It 
may be necessary, under competitive conditions of 
industry, to keep a man pretty much confined to- 
one operation or one set of operations ; but he will 
be a more efficient, because a more interested worker 
in his special sphere, if he has a knowledge of the 
relation of that to other spheres of activity. 
Specialisation is admitted to be an economic 
necessity ; it is, at all events, an economic fact in 
competing countries. But to keep a man all his 
waking hours from youth up, in a daily round of 
narrow and uninteresting drudgery, is not the best 
way to bring labour in co-operation with modern 
means of production. Such may answer for a 
time, just as an over-taut belt may for a time 
transmit more than its normal measure of power, 
but ultimately it will be found to be neither more 
nor less than a short-sighted and futile attempt to 
get a quart out of a pint pot. 
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Professions for Boys and How to Enter them. By M. 
L. Precuetn and J. J. Notan. Second Edition. 
London: Beeton and Co., Limited, 1899, 
‘‘Wuart to do with our boys?” formed one year, 
if our memory serves us, the text for the usual 
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papers. Thesubject is certainly one which appeals 
to an extremely wide circle, and a satisfactory 
answer to the query does not become any easier as 
time goes on. Probably for most lads it is wisest 
to follow rather those lines of life in which they 
have most prospect of commanding influence than 
those consonant with their particular tastes and 
aptitudes unless the latter are exceptionally marked. 
The principal drawback to this policy is to be 
found in the natural and healthy desire of most 
youths to steer their own course, and, if prevented, 
they may—if unsuccessful in after years—feel that 
the fault lies entirely with their parents or guar- 
dians. A reliable work, giving particulars as to 
the present position and prospects, and mode of 
entrance into the various businesses or professions 
is therefore calculated to fill a marked want; and 
so far as we are in a position to judge, this need is 
well met by the authors of ‘‘ Professions for Boys, 
and How to Enter Them.” The volume is divided 
into three sections, the first of which deals with 
home professions, ranging from the Army and Navy, 
to engineering, medicine, the stage, and commerce. 
In the second section, Indian professions are dealt 
with ; and in the third miscellaneous professions, 
such as the consular service, the Royal Irish Con- 
stabulary, the various colonial police forces, and 
farming, tea planting, and mining abroad. 

We are best qualified to criticise the section on 
engineering, and we are, on the whole, quite pre- 
pared to endorse the advice given. The different 
courses open to the embryo engineer are fully dealt 
with, the best plan, where funds permit, being, it is 
stated, for the youth to take a course at a good tech- 
nical college before entering works or offices. Some 
engineers of prominence, we know, consider that the 
college course should follow the practical, but our 
experience leads us to in most instances disagree 
with them, though lack of funds or other circum- 
stances may render it necessary in particular cases. 
The authors are, however, somewhat optimistic in 
estimating the pay to be expected by a lad of 20 
to 21, which they place at 1001. to 1201. If these 
figures were halved, they would, we think, be con- 
siderably nearer the mark. 

One of the most valuable features of the book 
are the estimates given of the cost of starting a lad 
in the different callings dealt with. The Army is 
apparently the most expensive, in view of the fact 
that until a certain rank is attained, the pay needs 
to be supplemented by a substantial sum per 
annum. 
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MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LXX. 
ScHNEIDER-CaneT Navat Torrets—(continued). 

Barbette Turret for 32-Centimetre (12.598-In.) 
Gun.—Turrets of this type have been built, among 
other ships, for the Pelayo, of the Spanish Navy. 
The gun is held by tongues and grooves in a car- 
riage which travels on a slide formed of two beams 
pivoting round horizontal trunnions attached 


for firing anew, water under pressure is delivered 
through a special pipe to another cylinder, and the 
front of the intermediate cylinder is connected 
with the exhaust. In conducting operations in- 
versely, the gun would be run in. 

The gun, carriage, and mounting rest on the 
movable platform, which consists of two beams 
joined by a circular built-up girder. The fram. 
ing of the turret is stiffened by radiating stays, 
A staging of plates and angles in front carries the 
hydraulic cylinder for elevating the gun. The 
whole of the platform rests, with the interposition 
of a series of rollers, on a ring bolted to the deck. 
The central ammunition tube is provided at the top 
with a ring, which insures the accurate guiding of 
the system. Below the armoured deck is fixed a 
lateral training circular piece, which surmounts the 
guiding socket fixed to the frame that carries the 
hydraulic cylinders. Inside the tube are the 
guides, hydraulic cylinders, and gear, for the work- 
ing of the hoist. The gun is elevated by means of an 
hydraulic cylinder, the piston-rod of which, acting 
on the underside of the carriage, causes the latter 
to oscillate round its trunnions. Lateral train- 
ing is obtained by connected hydraulic cylinders, 
placed underneath the armoured deck ; the piston- 
heads carrying each a pulley round which passes 
a plate-chain that surrounds the rack fixed to the 
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forward to the floor of the platform ; between the 
beams are the recoil cylinders and the intermediate 
compensator, the system being completed by 
clamps and buffers. The hier | piston-rods are 
fitted to two lugs in the front of the carriage ; in 
the rear is the intermediate piston-rod. The 
intermediate piston is made with a series of small 
vents, and the recoil cylinders are provided with 
reglets of varied section, calculated to maintain a 
practically constant effort during the period of 
recoil. When the gun is fired, the carriage 
in recoiling moves the piston-rods in the cylin- 
ders; this causes the liquid to flow through 
the rectangular vents, and to lift the valves until 
it reaches the intermediate cylinder. When the 
recoil is complete, the valves fall back on their 
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340-MILLIMETRE GUN. 


tube. The two ends of the chain being fixed to the 
hydraulic cylinders, it is sufficient, in order to train 
the gun, to put one of these cylinders in connection 
with the accumulator and the other with the exhaust. 
The distribution valves are worked by a small hand- 
wheel within easy reach of the gunner. For load- 
ing, the gun has to be elevated to its maximum 
angle. Ammunition is raised by means of a drum 
carrier with three compartments ; the working is 
controlled by the hydraulic cylinders and gear ; an 
hydraulic automatic brake controls the delivery 
from the hoist at the top staging. The carrier is 
mounted on a roller truck, which by travelling in 
the slides is brought to the rear of the breech ; 
it is free to turn round its axle, so as to place 
successively each one of its compartments opposite 
the bore. To the rear is the telescopic rammer, 
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with the help of which each part forming the charge 
is driven home. Manceuvres on the lower staging 
are carried on with the help of hydraulic cranes 
and tackle, made to travel ona circular line fitted to 
the deck- beams. [lustrations of this turret, 
ammunition hoist, and mounting, will be published 
in an early issue. 

Barbette Turret for 340-Millimetre (13.386-In.) 
Gun.—Turrets of this type (which is illustrated by 
Figs. 640 to 644 of our two-page plate, and by 
Figs. 645 and 646) have been built for the French 
battleship Marceau; they comprise the carriage 
and its slide, the turret, the elevating and lateral 
training mechanisms, and the hoist. The gun is 
invariably joined to-the movable carriage, which 
constitutes the mounting proper, by a tongued 
and grooved ring which surrounds the breech- 
end. The carriage rests on shoes forming 
clamps on the slide-paths of the main beams 
of the mounting, which consists of two ver- 
tical parallel cheeks, strongly stayed together. 
Recoil is governed by two hydraulic cylinders, 
which act at the same time as controllers in run- 
ning out the gun, which can be effected at all 
angles by introducing water under pressure to the 
rear of the recoil pistons. The whole of the system 
rests on the movable platform, to which is fitted a 
vertical tube formed of plates, as illustrated by 
Figs. 640, and 641; ammunition is supplied through 
this tube. It extends down to the magazines placed 
under the armoured deck, and is guided at both 
ends ; as will be seen from Figs. 641 and 644, it is 
used to rotate the turret, through the hydraulic 
cylinders and chain on a lower deck. The dis- 
tribution chest for water under pressure is placed 
at the level of the lower staging. The mount- 
ing and all its mechanism are completely pro- 
tected by the fixed armour, and also by a light 
structure which turns with the platform. In 
the rear is the gunner’s stage, surmounted by a 
shield. 

For elevating the gun, the slide pivots rounds its 
trunnions in front, the trunnion hii being fixed 
to the movable platform ; the latter rests, with the 
interposition of a ring of rollers, on the fixed cir- 
cular path bolted to the upper deck. Elevation 
is obtained by means of an hydraulic cylinder, the 
piston of which, placed under the slide, causes the 
whole of the mounting to rise or fall; a valve- 
chest with a lever, within easy reach of the gunner, 
is suitably arranged for obtaining the required 
actions. The lateral training mechanism consists 
of a toothed ring fixed on the tube (see Fig. 643) 
and surrounded on half its circumference by a plate- 
chain. Pulleys are mounted on the ends of the 
piston-rods of the two hydraulic parallel cylinders, 
and around these pulleys the chain passes. hen 
one of the cylinders is opened to the pressure, the 
other is free to the exhaust ; so that when one ram 
is protruded, the other is withdrawn to an equal 
amount. Lateral training, therefore, is obtained 
by putting one or the other of the two cylinders 
in connection with the accumulator, according to 
the direction of rotation required. The valves 
are worked by a handwheel controlled by the 
gunner; a special mechanism operated by the 
same handwheel causes a continuous revolution 
more or less quick, one way or the other; the 
rotating movement stops when the handwheel is 
released. 

For loading, the gun is elevated to its highest 
angle. In this position its centre line corresponds 
to that of an hydraulic rammer, with a telescopic 
ram carried on the turret platform ; this rammer 
serves to drive home the projectile and the two 
half-cartridges. The charge-holder is of the same 
form as that already described ; it has three tubes 
mounted on an axle, placed, when in position for 
loading, at the same angle as the gun; a partial 
rotation through 120 deg. brings the projectile and 
the two half-cartridges successively opposite the 
breech ; an automatic latch-bolt fixes the barrel 
in the required positions. The charge-holder is 
worked by two hydraulic pistons, the cylinders of 
which are placed vertically in the tube, near the 
guiding slides. The two plate-chains are fixed at 
one end to the head of the piston-rods, and at the 
other to the plate which supports the charge-holder. 
The plate is also guided : two slide shoes which 
travel in the slides fitted to the tube. The charge- 

older 18 mounted on a truck which renders it 
movable in its support, and which is fitted. with 
two rollers that travel in vertical slides ; these are 
made to branch off at their top part. This arrange- 
ment forces the truck to travel first vertically, and 





when it nears the breech, to slide back so as to take 
up a suitable position for the loading of the gun. At 
the lower staging, the operations follow each other 
thus: Cranes raise the projectiles and half-cart- 
ridges to the height of the lower deck, from where 
they are taken by a set of tackle that travels ona 
circular line made concentric with the ammunition 
tube. The tackle discharges in a cradle fitted to 
the lower part of the tube ; the charges have then 
only to be slid in their compartments in the barrel. 
The gun can be loaded, whatever be the position of 
the firing platform. 





THE DESIGN OF ROTARY 
CONV ERTERS.* 
By H. F. Parswatt, M. Inst. C.E., and 
H. M. Hosart, S.B. 
(Continued from page 450.) 
Srx-Pase Rotary ConveERTER. 

THis disadvantage is mainly overcome in the so- 
called six-phase rotary converter, in which—as will 
appear later—the conductors of any one phase are 
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study of these windings will show that with these 
connections with six sections (where before there 
were three) the first and fourth, second and fifth, 
and third and sixth, taken in pairs, give a distri- 
bution of the conductors suitable for a three-phase 
winding, each of the above pairs constituting a 
phase. Furthermore, each portion of the peri- 
phery is now — exclusively by conductors 

elonging to one phase, i.e., the first and fourth 
groups, the second and fifth, or the third and sixth, 
and in this way is distinguished from the previously 
described three-phase windings in which the phases 
overlapped. 

The diagram (see Fig. 14, page 519) represents 
the difference. 


INTERCONNECTION OF Static TRANSFORMERS AND 
Rotary CoNVERTERS. 


For three-phase rotary converters, the trans- 
formers should preferably be connected in ‘‘delta,” 
as this permits the system to be operated with two 
transformers in case the third has to be cut out of 
circuit temporarily for repairs, 














WINDING FoR A S1x-PHase Rotary ConverTER. Six-Crrcurr Sinche WINDING WITH 
108 Conpuctors, Six Potes, Pircu, Front 19, Back 17. 


distributed over only one-third of the entire peri- 
phory, as a result of which an almost simultaneous 
inkage of all the turns of one phase, with the entire 
magnetic flux, is obtained. e resultant output of 
such a machine, for a given heating of the armature 
conductors, increases, as stated in Table I. on page 
391 ante, in the ratio of 1.38 to 1.98, i.¢., by 
44 per cent. beyond that of an ordinary three- 
phase machine. Asa matter of fact, this so-called 
six-phase is only a special case of three-phase 
arrangement. This distinction will be subsequently 
made clear. 

Figs. 11, 12, and 13 (pages 517 and 518) are the 
same winding diagrams as for Figs. 8, 9, and 10 
(pages 448, 449, and 450 ante), but with the con- 
nections made for so-called ‘‘six-phase” with six 
collector rings. This requires in each case sub- 
dividing the winding up into just twice as many 
sections as for the case of three-phase windings. A 

* For previous articles see issues of September 29, page 
389, and October 13, page 450. 











A satisfactory method of connection is given in 
Fig. 15. 

For six-phase rotary converters either of two 
arrangements will be satisfactory. One may be 
denoted as the ‘‘ double delta ” connection, and the 
other as the ‘‘diametrical” connection. Let the 
winding be represented by a circle (Fig. 16), and 
let the six equidistant points on the cireumference 
represent collector rings, then the secondaries of 
the transformers may be connected up to the col- 
lector rings ina ‘‘double delta,” as in the first 
diagram, or across diametrical pairs of points as 
in the second diagram. In the first case it is neces- 
sary that each of the three transformers have two 
independent secondary coils, as A and A}, B and B!, 
C and C!, whereas in the second case there is need 
for but one secondary coil per transformer. The 
two diagrams (Fig. 17) make this clear. 

In the first case, the ratio of collector ring to 
commutator voltage is the same as for a three- 
phase rotary converter, it simply consisting of two 
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THE DESIGN OF ROTARY CONVERTERS. 
(For Description, see Page 517.) 
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proof that the stores of o ic substances in the 
soil must necessarily be oxidised down to the lowest 
possible point before their carbon is once more in a 
fit state to be assimilated. Dr. Brown is attacking 
this important problem in the Jodrell Laboratory 
at Kew, in conjunction with Mr. F. Escombe. The 
main questions cannot yet be answered, but some 
important side issues have been raised. To explain 
the matter, Dr. H. Brown first gave an historical 
retrospect. 

_The ground was opened up by Priestley. His 
discovery of the amelioration of vitiated air was not 
& case of happy chance. In August, 1771, he im- 
mersed sprigs of mint in air vitiated by animal 
respiration or a burning candle. He observed that 

plants reverse the effects of breathing and keep 
the air sweet.” His “‘ Observations on the Respi- 
ration and the Use of the Blood,” presented to the 
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Royal Society in 1776, written from the phlogistic 
int of view, need only be translated into the 
guage of modern chemistry to be an accurate 

statement of the main facts of animal respiration. 

He made further experiments confirming his view 

that the air is partially restored by plants. But 

other work occupied him in 1772, and when he re- 
sumed these investigations in 1778, he was better 
prepared, in so far as he had meanwhile discovered 
dephlogisticated air (oxygen), but discouraged also 
by the adverse criticism of Scheele and others, 
and not being clear about the influence of light on 
the evolution of oxygen from plants, he began to 
doubt his earlier work. This is the reason why the 
whole discovery has been ascribed to Ingen-Housz, 
who recognised that the green parts of the plant 


can only ameliorate the air when light has access, 





but who also acknowledges his indebtedness to 
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Priestley. Senebier, an early convert to the new 
generalisations of Lavoisier, established that the 
oxygen did not come from the air contained in the 
leaf, but was oo gee to the amount of carbon 
dioxide shevtve by the water employed in the 
experiments. Théodore de Saussure advanced 
our knowledge very considerably. It is difficult, 
says Dr. Brown, when reading his masterly ‘‘ Re- 
cherches Chimiques sur la Végétation,” to bear 
in mind that the book was not written fifty 
or sixty years later than the date of its title 
page, 1804. He proved ——, that carbon 
dioxide was decomposed by plants in — and 
the carbon assimilated, that plants coul Ww 
in moist sand and increase in carbon weight, 
and that they cannot grow in air whose carbonic 
acid is removed by absorbents. From the increase 
in weight, from the water transpired by sunflowers, 
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and the amount of mineral salt which that 
water could possibly have introduced into the 
plant, he arrived at a very fair estimate of the 
fixation of atmospheric carbon dioxide and water. 
Yet Liebig had to defeat the humus nutrition theory 
of Treviranus, published thirty years after Saus- 
sure’s book, according to which the plant takes up 
its food exclusively through the roots. 

What is particularly striking in Saussure’s work is 
that he also recognised the possibility of a re-absorp- 
tion of ready-formed organic substances, although 
his experiments with sugar solutions were not con- 
clusive. We must come down, however, to within 
fifteen years of the present time for a demonstration 
that the green organs of plants can, under favour- 
able conditions, build up their tissue from already 
elaborated carbon compounds, just as do the fungi 
and non-chlorophyllous plants generally. The 
active centres of CO, decomposition in green leaves 
are the chlorophyll corpuscles or chloroplastids, 
and the first visible indication of this decomposi- 
tion is the formation, in these chloroplastids, of 
minute granules of starch. These granules dis- 
appear again in the absence of either CO, or light. 
In 1883 Bohm discovered that when green leaves 
had been kept in the dark until their starch granules 
had disappeared, this starch reappeared again when 
the cut stalk or theleaf was placed in solutions of cane 
sugar or dextrose. Bokorny added a very large num- 
ber of substances resembling sugar in this respect, 
the most remarkable of which is formaldehyde. Ac- 
cording to Baeyer’s well-received hypothesis, the 
first assimilation product of reduced carbon dioxide 
should be formaldehye. But this substance is 
poisonous, and Bokorny’s experiments with spiro- 
gyra and formaldehyde failed for this reason, until 
he applied a dilute solution of sodium oxymethyl- 
iukianie, which, in warm water, splits into 
formaldehyde and sodium sulphite. Acton placed 
cut branches or roots in fluids containing organic 
substances and deprived the air around of carbon 
dioxide ; his list is not so long as that of Bokorny, 
but several carbohydrates and glycerine can 
certainly be re-absor Laurent and Mazé have 
continued this work, and found that carbohydrates 
are assimilated in the darkness also, though light 
is certainly beneficial. 

We come to the rate of assimilation. Sachs ob- 
served that a sunflower leaf, still attached to the 
~~ increases in weight in bright sunshine at the 

ourly rate of 1 gramme per square metre leaf sur- 
face. Dr. H. Brown has confirmed this figure for 
the symmetrical leaf of catalpa bignonioides, and he 
calculates that the formation of a grain of starch 
would require the absorption of 784 cubic centi- 
metres of carbon dioxide. As our atmosphere 
contains about 0.03 per cent. of CO,, the leaf would 
have to absorb, within an hour, the whole of the 
CO, contained in a cylinder of its own base, 2.6 
metres high. This rate appears extraordinary, and 
Messrs. Brown and Escombe find that a leaf ab- 
sorbs carbon dioxide more than half as fast as the 
surface would do if wetted with a constantly re- 
newed film of strong caustic soda. The experi- 
ments were made with the help of a Reiset appa- 
ratus, the air being sucked up a vertical tube 0.6 
metre high, through perforated platinum or silver 
plates which act as scrubbers. These experiments 
are not novel. But previous workers had applied 
air containing about 4 per cent. of CO,, instead of 
the normal 0.03 per cent., an important point as 
we shall see. 

The percentage of CO, in the air varied in July, 
1898, between 2.71 and 2.86 parts in 10,000; in 
March, after a week of foggy weather, it rose to 
the maximum of 3.62 parts. The average 2.85 

ees with observations made at Paris, &c. The 
air was taken from a height of 3 ft. or 4 ft. from 
the und ; the stratum a few centimetres above 
a soil free from vegetation gives 12 parts in 10,000. 
The experiments with leaves cut, or still forming 
part of the plant, generally lasted six hours. A sun- 
flower leaf, not cut, took up 412 cubic centimetres of 
CO, per square metre per hour. That would mean 
0.55 grain of carbohydrate. But the absorption is 
within limits proportional to the tension of the CO,, 
and as the proportion of CO, in the air was reduced, 
during the passage of the air over the leaf, from 
2.8 to 1.7 parts in 10,000, the real formation corre- 
sponding to a uniform unreduced tension of 2.8 
parts in 10,000 (as in the atmosphere) would be 
0.8 grain of carbohydrate, in agreement with the 
figure of Sachs. The assimilation is increased by 
higher intensity of the light. That question re- 


effect of a bright summer day is half of that of 
direct sunlight which falls on a leaf when turned 
so as to receive normal rays, though the actual 
radiant energy is twelve times stronger in the 
latter case. Now, as an increase in the amount 
of CO, in the respective air goes together with a 
proportionate increase of the assimilation even in 
diffuse daylight, it follows that the rays of proper 
refractibility for producing decomposition of the 
CO, are largely in excess of the power of the leaf 
to utilise them. 

The penetration of the highly diluted carbon 
dioxide into the interior air spaces of the leaf must 
be a diffusion process, since the animal lungs are 
missing in plants, and it may be either open diffusion 
through the minute stomatic apertures, communi- 
cating with the outer air and the intercellular 
spaces, or a gaseous osmosis through the cuticle and 
epidermis. The latter view had been held on the 
——_ of Boussingault’s experiments, until in 
1895 F. F. Blackman proved that the respiratory 
egress and assimilatory ingress do not occur on the 
upper side of a leaf if this is devoid of stomatic 
apertures—as is usually the case—and that when 
they exist on hoth sides of the leaf the gaseous 
exchange of both kinds is directly proportional 
to the number of stomata. Although, as we shall 
see, Dr. Brown agrees to this view, namely, that 
these apertures are the true paths by which car- 
bonic acid enters and leaves the leaf, he observed 
in conjunction with Mr. Escombe that the occur- 
rence of stomata on the upper surface of the leaf 
is — correlated with a much less dense palisade 
parenchyma. 

The catalpa bignonioides has stomata only on its 
lower surface. The total area of the stomata, when 
dilated to their fullest extent under the influence 
of light, amounts, according to Brown and Escombe, 
to just under 1 per cent. of the leaf surface. That 
would mean that the rate of absorption, which was 
half that of caustic soda, calculated for the whole 
leaf surface, must be 50 times that of soda, if con- 
fined to the stomata. Such a figure seems to con- 
tradict the law of spontaneous intermixture of two 

es, as established by Graham and developed by 

hmidt. However, Dr. Brown has found that 
the rate at which the diffusion of atmospheric 
carbon dioxide takes place through unit area of an 
orifice of 1 millimetre diameter, is just 16 times as 
fast as it is through an aperture of 20 millimetres. 
These experiments would suffice to explain a suffi- 
cient velocity of passage for the stomatic apertures, 
1 millimetre in diameter ; the actual diameter is 
only 0.01 millimetre. so that the velocity of diffu- 
sion offers no physical difficulties. 

The actual amount of energy stored up in the 
assimilation products, bears only a very small pro- 
portion to the total amount reaching the leaf; in 
other words, from the thermo-dynamic point of 
view the leaf is a machine of low efficiency. The 
work done in the leaf is vaporisation of the tran- 
spiration water and reduction of carbon dioxide 
and water to carbohydrates. Dr. H. Brown has 
measured the total energy by means of Callendar’s 
radiometers, and determined the caloric value of 
the water evaporated and of the assimilation, and he 
finds that a sunflower leaf converted 28 per cent. of 
the total radiant energy into internal work, 27.5 per 
cent. being used up in the vaporisation of water 
and only one-half per cent. in the work of assimi- 
lation. These figures concern a sunflower leaf and 
a brilliant August day. In strong diffuse light a 
much higher economy coefficient of 95 per cent. 
has been reached ; in this case 2.7 per cent. were 
spent on assimilation. Incidentally we learn from 
these experiments, which were further pursued, 
how necessary it is to give the plants sufficient 
water, lest the radiation should heat them to a dan- 
gerous degree. 

The power of decomposing carbon dioxide is, 
according to Timiriazeff and Engelmann, limited to 
rays of certain refrangibility, which have a distinct 
relation to the absorption bands of the leaf chloro- 
phyll ; the ny bands occur in the red between 
wave lengths 6500 and 6975. 8S. P. Langley has 
given a curve representing the distribution of 
energy at the sea level in the normal spectrum of a 
vertical sun shining in a clear sky. The total 
amount of incident energy represented by the 
whole area of the curve is 1.7 calories per square 
centimetre per minute. Integrating this curve, Dr. 
Brown finds that the area of the absorption band 
is 6.5 per cent. of the total area, and that heat 


as yet attained is 3 grammes of carbohydrate ; a 
higher efficiency may result with air richer in 
carbon dioxide than in the respective case, 16.4 
parts of CO, in 10,000. 

The brilliant discoveries of recent years on the 
synthesis of carbohydrates have not brought us 
sensibly nearer to an explanation of the first pro. 
cesses of the reduction of CO, in the living plant. 
Captain Abney has likened the chlorophyll to a 
chromatic sensitiser. Timiriazeff, who regards it 
as thesensitiser par excellence, believes that there 
is a mere physical transference of vibrations of the 
right period from the absorbing chlorophyll to the 
reacting carbon dioxide and water. But chromatic 
sensitisers act by reason of their antecedent decom- 
position, and chlorophyll is also decomposed by 
the rays which it absorbs. ‘‘ We are dealing,” 
says Professor Brown in concluding this most 
interesting address, ‘‘with a reaction of a highly 
endothermic nature, which is probably also highly 
reversible, and on this account we cannot expect 
any sensible accumulation of the products of 
change unless we remove them from the sphere 
of action as fast as they are formed. In the 
plant this removal is provided for by the living 
elements of the cells, the chloroplast, assisted no 
doubt by the whole of the cytoplasm. We have 
here, in fact, the analogue of the chemical sensi- 
tisers of a photographic plate, which act as halogen 
absorbers, and so permit a sensible accumulation of 
effect on the silver salts. When we have succeeded 
in finding some simple chemical means of fixing 
the initial products of the reduction of carbon 
dioxide, then, and then only, may we hopefully 
look forward to reproducing in the laboratory the 
first ve of the great synthetic process of Nature 
on which the continuance of all life depends.” 

The President of Section B thus seems to point 
to the possibility of our bridging some day the gulf 
that separates the living world from the non-living, 
whilst the President of Section A appeared to ex- 
clude all such hope. 

The chemistry of plant life was continued in 
several papers and in the joint discussion with 
Section K—Botany. Professor Hanriot, of Paris, 
first addressed this joint meeting in French on 


THE ExcretTory Propvucts oF PLants. 


He did not deal with the ordinary excretions, 
such as rosins, but with something novel, excretory 
products of the rootlets, products which can pass 
back into the plant and complete the cycle of the 
nitrogenous transformation of the latter. Professor 
Hanriot has established that asparagine is such a 
product. In the course of time it will be oxidised 
into nitrate, and may again be assimilated by the 
plant. Inthe case of other compounds the experi- 
mental evidence is less complete. 


Symprotic FERMENTATION. 


This discussion, which was carried on by Sections 
B and K jointly, was opened by Professor Marshall 
Ward, F.R.S., of Cambridge, on behalf of the 
botanists. Symbiosis signifies the living together 
of two beings, and the term is applied in the strict 
sense when two organisms co-exist all their life- 
time, and the one cannot apparently exist without 
the help of the other. It is easier to recall ex- 
amples of the opposite, antibiosis, where the one 
organism is obnoxious to the other on, or in, which 
it lives, the case of the common parasites. We well 
know that many of them are an unmitigated nuis- 
ance, and that they inflict much unnecessary misery 
on man and animal. But in most instances it 1s 
by no means clear, whether or not the organisms 
can be considered as mutually beneficient or delete- 
rious, and thus we get intermediate cases. Through- 
out this discussion, it is well to remember the warn- 
ing uttered by Professor Poynting in his address to 
Section A, not to speak of the why, when we only 
observe the how, and that imperfectly enough. But 
to return to Professor Ward. A common case of 
symbiosis is offered by the lichens ; they are dual 
organisms consisting of an alga and a fungus. In- 
sect fertilisation, budding, _ mange Shee correlated 
phenomena. Van Senus has observed that. an 
anaerobic bacterium, probably amylobacter, 1n- 
capable itself of dissolving cellulose, can do so if 
associated with another bacterium, alone equally 
impotent. Winogradsky has established that 
elostridium pasteurilanum is able to fix atmospheric 
nitrogen if supplied with dextrose protected from 
access of oxygen ; in the soil the bacterium works 
in the meshes of an oxygen-consuming organism. 








quires further elucidation, however. For the 





should be me ese of forming 16.5 grammes of carbo- 
hydrate per hour per square metre. The maximum 
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ammonia to nitrous acid, and nitrobacter, which 
further oxidises the nitrous acid to nitric acid, are 
sown together on a medium containing organic 
nitrogen, no change occurs. But if a third organism, 
bacillus ramosus, which is capable of breaking up 
the organic compound, is added, then the nitrifica 
tion is accomplished. If the third bacillus is 
coupled with the first only, the reaction stops 
with the generation of nitrous acid; if alone 
coupled with the second, it stops with am- 
monia. This has been proved by Omeliansky. 
The Japanese saké is brewed from rice, which is 
first infected with a mould, and then, when turned 
into sugar, with a yeast. This would be meta- 
biosis, like ordinary starch conversion, where one 
organism prepares the way for the other. Professor 
Ward quoted more examples, and passed on to the 
explanation, to the stimulating influence exercised 
by one organism on the common ground or upon 
the other. But there we have to distinguish be- 
tween healthy and unhealthy growth, which is 
too dangerous ground for us. In conclusion, Pro- 
fessor Ward expressed physiologically what Dr. 
Horace Brown had put chemically. Supposing we 
have two organisms, A and B, living in symbiosis, 
and A is capable of hydrolysing starch by the excre- 
tion of diastase, whilst B removes the product of 
hydrolysis by fermenting the sugar as fast as it is 
formed; there is every reason that B will com- 
plete its action to the utmost, not only because it 
is of advantage to A to be relieved of the inhibitory 
sugar, but because the diminution of the sugar 
reacts as a stimulus to the secretion of more enzyme 
(non-organised ferment, diastase). 

Professor H. E. Armstrong, F.R.S., who re- 
sponded on behalf of the chemists, did not think 
that we had any evidence to show that the one 
organism, or reagent, did more than prepare the way 
forthe other, for instance, by removing from the 
fiald of action, a product which would inhibit the 
continuation of the process. He further doubted 
that we could give any explanation of the assimila- 
tion of nitrogen by leguminose plants. Accepting 
Baeyer’s theory of 1870, he regards fermentation 
as a process of hydrocatalysis, water removal fol- 
lowed by subsequent addition of the elements in a 
different order, and the function of the enzymes 
would be to establish a circuit in which hydrolytic 
changes, reductive and oxidative, can occur. He 
further pointed out that the products ordinarily 
obtained are but final products of a series of changes, 
and that we do not sufficiently appreciate synthetic 
changes, the building up especially of nitrogenous 
compounds. But to support these short statements 
would lead us far into the most difficult territory 
of chemical research. Fermentation, we might 
perhaps add, does not necessarily mean degrada- 
tion in the chemical sense. The building up of 
fat from sugar, e.g., implies the conversion of mole- 
cules containing six atoms of carbon into such 
with eighteen atoms. 

We have left out Professor Calmette’s contribu- 
tion to the discussion, which was read by Sir H. 
Roscoe. Dr. Calmette, director of the Pasteur 
Institute of Lille, was bravely studying the plague 
at Oporto. Pure cultivations of yeast, which turns 
sugar into alcohol, have long been prepared for 
industrial purposes. To convert starch into sugar 
we usually apply malt, which contains the active 
diastase. With the help of pure cultivations of 
some kind, however, which was not explained, 
thousands of tons of starch have already been 
transformed into a superior spirit in France and 
Belgium, and the efficiency of this process is 
stated to be 97 per cent. This figure would 
mean a revolution of the distillation industry. 
We cannot enter into the interesting discussion 
in which many well-known men like Francis Dar- 
win and Van Laar took part, but will briefly refer 
to a few papers which have a direct bearing on the 
wn of plant life and on the subjects men- 
ioned. 


THe SACCHARIFICATION oF StarcH By Matr 
DIASTASE. 


Dr. Fernbach had sent this paper from France. 
Professor Armstrong had stated during the discus- 
sion that a minute proportion of acid favours the 
hydrolysis of cane-sugar by invertase, and this is 
the generally pcre, i view. But Dr. Fernbach 
finds that the slightest trace of free acid distinctly 
retards the action of diastase on gelatinised, as well 
as on soluble starch, provided that there be no 
salts, such as secondary phosphates, present on 
which the acid might act. If there is this uncer- 








tainty about chemicals, how much more unreliable 
may the inferences appear drawn from the presence, 
accidental or normal, of organisms. 


CoMBINED ACTION oF YEAST AND DIASTASE ON 
StarcH GRANULES. 


This paper, by Dr. Harris Morris, concerns a 
case of fairly clear symbiosis. Yeast and diastase 
combined ferment much more starch-transforma- 
tion products than yeast alone; and the so-called 
stable dextrin, which yeast cannot ferment, nor 
diastase degrade, breaks down entirely under their 
combined attacks ; the diastase isan unorganised 
enzyme. This was already known, but Dr. Morris 
has now demonstrated that intact, ungelatinised 
barley starch granules are affected like the trans- 
formation products, and that if one of the active sub- 
stances is weakened (the yeast, e.g., by chloroform), 
no effect takes place. The combined action, how- 
——- in some cases, for instance, with potato 
starch. 


OXIDATION IN THE PRESENCE OF IRON ; A HEXOSE. 


Dr, H. J. H. Fenton, of Cambridge, read two 
papers, the second in conjunction with Mr. H. 
Jackson, B.Sc. In the first he deals with a subject 
on which he has written a good many papers since 
1876, the oxidation of certain organic substances in 
the presence of iron. It is noteworthy that the 
iron cannot be replaced by nickel. In the second 
it is shown how glycollic aldehyde, obtained by 
such an oxidation from tartaric acid, is converted 
into a sugar with six atoms of carbon, a true hexose, 
by heating it with dilute caustic soda. This hexose 
resembles starch and cellulose, and its preparation 
from an aldehyde is of interest from its bearing on 
carbohydrate formation in plants. The ferrous 
iron plays the part of atmospheric oxygen carrier 
only in direct sunlight. Now it has long been 
suspected that the presence of a little iron in 
chorophyll has its special significance ; it may ex- 
plain the conversion of tartaric acid, which is 
common in unripe fruit, into the sugar of mature 
fruit. 

A paper on ‘‘The Action of Hydrogen Peroxide 
on Carbohydrates in the Presence of Ferrous 
Salts,” by Messrs. Morrell and Crofts, deals with 
similar problems. 


Errect oF Satt-Water Fioops on Sor. 


This paper by Messrs. T. S. Dymond and F. 
Hughes, of Chelmsford, refers to the chemical 
effect of the high tide of November 29, 1897, on 
30,000 acres of Essex soil. The salt-water injury 
lasts, according to various authorities, from 5 to 20 
years. After the water had run off, the authors 
found 0.2 per cent. of salt in the soil, twenty times 
the normal amount, but not directly injurious. The 
damage seems to be due chiefly to the entire de- 
struction of the earth-worms. The 1898 crops were 
very poor, and this spring the state of the soil was 
very unsatisfactory ; still, earth-worms began to 
reappear, and nine-tenths of the salt had been 
washed out by rains. Apparently the clay has 
become gelatinous owing to the action of the 
chlorides on the silicates, the silicate of alumina 
remaining behind, whilst the other silicates are 
greatly reduced in percentages. In addition to 
rendering the soil more open by ploughing-in green 
crops, manuring, &c., dressing with lime and 
potash would hence appear advisable. 


Water AND SEwaGe Examination REsvutts. 


This report was read by the secretary of the com- 
mittee, Dr. S. Rideal.. It proposes that results of 
analyses should be expressed in parts per 100,000, 
except in the case of dissolved gas, where cubic 
centimetres at 0 deg. Cent. and 760 millimetres 
should be stated, per litre of water. This method 
is in accordance with that suggested by the com- 
mittee of the American Association of Science. 
The nitrogen should be returned as: (1) Ammo- 
niacal nitrogen from free and saline ammonia ; (2) 
nitrous nitrogen from nitrites ; (3) nitric nitrogen 
from nitrates; (4) organic nitrogen (either by 
kjeldahl or by combustion process, to be stated) ; 
(5) albuminoid nitrogen. The total nitrogen 
of all kinds will be the sum of the first four 
determinations. The committee are of opinion 
that the percentage of nitrogen oxidised, that is, 
the rates of (2) and (3) to (1) and (4) gives some- 
times a useful measure of the stage of purification 
of a particular sample. The purification effected 
by a process will be measured by the amount of 
oxidised nitrogen as compared with the total 





amount of nitrogen existing in the crude sewage. 
In raw sewage, and in effluents containing sus- 
pended matter, it is also desirable to determine 
the organic nitrogen in suspended matter. The 
committee further made suggestions on sampling. 
Winchester bottles should be supplied, to the 
number of one or two dozens, one of which should 
be filled every hour or two hours, and the rate 
of flow entered on the label; the bottles should 
be filled nearly completely. The committee are at 
present unable to recommend a method of report- 
ing bacterial results likely to be acceptable to all 
workers. Two other papers on sewage followed, and 
the three papers were discussed together before a 
very small audience. ; 


Tue Piace or Nirrates IN THE BIOLysis or 
SEWAGE. 


Mr. W. Scott-Moncrieff dealt with the general 
features of the restoration of nitrogen to the soil, 
which has been attempted by three methods: 
Firstly, by disposing the liquid directly on the soil ; 
the great volume of foul liquid which has to be dealt 
with in great communities frustrates this method. 
Secondly, by means of chemical precipitation ; as 
the chemicals are injurious to the growth of the 
organisms on which the nitrification depends, this 
method is still more imperfect. There remains 
the bacteriological treatment, which aims at foster- 
ing the bacterial development. Professor Frankland 
has spoken of this treatment as a fermentation, as 
much as brewing, but could see no prospect of its 
ever being profitable. The difference is, of course, 
that ordinary sewage starts with organic substances 
of infinite complexity, for many of which we must try 
to prepare favourable conditions, while in the case 
of vinegar fermentation the cultivation of one orga- 
nism suffices. On the basis of experiments con- 
ducted at Ashtead and elsewhere, Mr. Scott-Mon- 
crieff calculates that 14 million of the 16 million 
pounds sterling, at which Sir W. Crookes has esti- 
mated the annual nitrogen waste in the sewage of this 
country, could be recovered by the bacterial treat- 
ment. In 1893, he first passed hydrolysed sewage 
through channels filled with coke ne freely ex- 
posed to air, and he has since advocated the sepa- 
ration of the process into the anaerobic stage, during 
which, as we pointed out above, one organism con- 
verts the compounds into ammonia, and the subse- 
quent aerobic stage, during which ample oxygen is 
supplied for the oxidation of the ammonia into 
nitrates by another organism. Under ordinary 
circumstances there are ultimately about 9 parts 
of nitrates in 100,000 of the effluent, just the 
proper concentration for plant nutrition, as Dr. 
Horace Brown remarked afterwards. So far the 
sewage microbes have manifested a praiseworthy 
readiness to multiply without claiming special 
cultivation. 


Tue Bacteria TREATMENT OF SEWAGE. 


In this paper Professor T. Clowes gave a sum- 
mary of the experiments which he and Dr. Houston 
have been carrying on at Crossness on behalf of 
the London County Council. As the matter has 
meanwhile been discussed in these columns, * we may 
content ourselves with only a brief notice. The 
sewage remains in a large tank, just covering the 
level of the coke bed for three hours; the bacteria 
liquefy the solid matter, and other microbes 
break the compounds up. The sewage is then 
allowed to flow off from the bottom, and the coke 
is exposed to the air for seven hours. When 
Professor Clowes began his experiments, the pro- 
cess had been tried on sonia treated sewage. 
He started with crude sewage, roughly screened, in 
tanks of 6000 gallons capacity, with coke beds 3 ft. 
or 4 ft. in depth, and wished to determine whether 
beds 13 ft. in depth would answer, and whether 
small pieces of coke could be substituted for the 
walnut size. The depth can be increased, which 
of course means a considerable saving in the area 
of the coke beds ; whether small coke will do, was 
not stated. A single treatment reduces the dis- 
solved putrescible matter by 50 per cent. The 
effluent from this treatment is odourless and re- 
mains sweet in open or closed vessels, and = 
and roach thrive in it—provided that the bacteria 
in it are not killed. e coke is also inoffensivo. 
The bacteriological examination by Dr. Houston 
shows that the microbes are not diminished by the 
treatment, that new kinds are met with, and 
that the pathogenic bacteria are not killed. This 








* See page 462 ante. 
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Fia. 43. Power Station. 


8, of course, a serious matter. The sterilised 
effluent turns foul and kills fish ; but dilution with 
water soon renders it innocuous again. 

‘The coke slowly becomes clogged and sluggish 
With sand, and principally with cellulose from the 
dung and wood pavement; this vegetable fibre can be 
burned off ; attempts’to allow it to settle before the 
Sewage comes on the coke have partly been success- 
ful. Fresh coke requires five or six weeks to get 
into working order. The degree of purification 
varies, and is least satisfactory during the dry 


summer when the i i : 
Coke beds, sewage is not sufficiently diluted. 


13 ft, in depth, can, with two fillings 





per 24 hours, deal daily with 3} millien gallons of 
sewage per acre. 

The discussion was opened by Professor Waring- 
ton, who complained that Professor Clowes had 
effected a compromise and adopted a method in 
which neither the anaerobic, nor the aerobic treat- 
ment had fair play. Either treatment would per- 
form its function entirely. He wanted to know 
whether the effluent contained nitrites, but Pro- 
fessor Clowes left before the discussion was closed. 
As to the report, he regretted that the term 
albuminoid nitrogen had been retained; we did not 
know at all that albyminoids are present, and there 














LOEWE AND CO. BERLIN. 


Fig. 45. Pneumatic Horst. 


was no reason for this separate return. Dr. Ridea 
replied afterwards that the albuminoid ammonia 
was to be let down gradually. Mr. Dibdin, who 
also objected to the albuminoid nitrogen, had 
another suggestion which Dr. Rideal fortunately 
did not encourage. He thought that the time- 
honoured grains per gallon were preferable to parts 
in 100,000, which vestry members did not Vike, 
The great point of the bacteriological treatment 
was that it helped us over the sludge trouble ; 
London has 40,000 tons of sludge. a week to take 
out to sea at present. He had seen good effects of the 
coke treatment. with.an available fall of only 1 ft. 
But, of course, higher falls were better, and there 
was no need of artificial aeration by forcing air 
through the coke, as the filling and emptying of the 
tank acts like pumping. In reply to Dr. Cooke, he 
stated that at Leeds iron liquor and tanning refuse 
passed into the sewers ; ~ could also be treated 
with modified coke beds. The pathogenic microbes 
could be kept back if necessary. That wasa point 
on which Dr. Cooke and Mr. D. Archibald would 
have liked to have more information. In summing 
up the discussion, Dr. H. Brown commented on the 
significant fact that there was no longer any ques- 
tion as to the suitability of the bacteriological treat- 
ment ; the remaining problem was the economical 
utilisation of the effluent. 
Tue Sonipirication or Hyprocen. 

This paper, by Professor Dewar, F.R.S., was 
read by Sir William Crookes. Professor Dewar 
has experimented on the solidification of hydrogen 
since last autumn, when he was able to produce the 
liquid gas on a scale of 100 or 200 cubic centi- 
metres. The hydrogen was placed in a small 
vacuum-jacketed test tube, surrounded by a wider 
similar tube. But even with evaporation under a 
pressure of 10 millimetres of mercury, no solidifica- 
tion was realised—owing to over-cooling, as was 
afterwards recognised. During this year various 
electric resistance thermometers and thermo-couples 
of platinum-platinum-rhodium were experimented 
with, and it was observed that the exhaustion of 
the liquid hydrogen lowered the temperature only 
by 1.5 deg. Cent., and indicated a boiling point of 
— 245 deg., whilst the temperature reduction by 
evaporation ought to have amounted to 5 deg., and 
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the boiling point to be - 252 or — 253 deg. Cent. 
The reason was that a slight leak of air could not 
be avoided with the silk-covered wires passing 
through the rubber stoppers, which turn stone-hard 
at the low temperatures, while the cement cracks 
in all directions. The in-coming air was appa- 
rently frozen into a frothy foam when the pressure 
fell below 60 millimetres. This mass was first 
believed to be a sponge of solid air containing 
— hydrogen, just as solid air is a magma of 
solid nitrogen and liquid oxygen ; but it was really 
solid hydrogen. 

The solidification was then accomplished in the 
following apparatus. From a glass bulb, capacity 
one litre, containing pure dry hydrogen, a bent 
tube, calibrated at its lower end, passes down 
into a vacuum jacketed tube. When the pres- 
sure was reduced in the latter, liquid hydrogen 
began to collect, until at a pressure of 30 or 40 
millimetres the hydrogen sohdinly turned into a 
white foam-like mass. It was attempted to let 
any still liquid part run out from the frothy ice by 
inverting the whole apparatus, but it was all solid. 
The electric thermometers fail at these tempera- 
tures. By means of two constant-volume hydrogen 
thermometers, containing hydrogen under pressures 
of 269.8 and 127 millimetres, the melting point of 
hydrogen has been fixed at 16 or 17 deg. absolute, 
and the critical temperature at 30 or 32 deg.; so 
that, as in the case of nitrogen, the melting-point 
temperature is about half the critical tempera- 
ture. The frothy appearance is due to constant 
ebullition of the liquid. From optical obser- 


vations, the maximum density of the liquid 
would be 0.086, and the density of liquid 
hydrogen at its boiling point, 0.07. The paper 


concludes: ‘The last doubt as to the possi- 
bility of solid hydrogen having a metallic character 
has been removed, and for the future hydrogen 
must be classed among the non-metallic elements.” 
Apart from the fundamental importance of low 
temperature research, on which Professor Dewar 
did not dilate in this paper, the non-metallic char- 
acter of hydrogen is the most significant feature. 

In the discussion, which took more the shape of 
a vote of thanks to the absent author, Dr. L. Mond 
and Dr. Gladstone emphasised the dangerous char- 
acter of this work, which apparently brings us 
within 16 deg. of the absolute zero of temperature. 
The danger, as Sir William Crookes further ex- 
plained, comes in with the air leakage which clogs 
up the tube with solid air, and forms a highly 
explosive vapour. As the dry hydrogen which is 
generated from the purest sulphuric acid and zinc, 
rushes down the narrow tube, electric sparks are 
produced, and extremely violent explosions have 
occurred, about which Professor Dewar did not 
saya word. Dr. Horace Brown added that Pro- 
fessor Dewar had just succeeded in liquefying 
helium, so that all our gases have succumbed to 
pressure or cold. 


DEVELOPMENT OF CHEMISTRY IN THE Last 
Firteen YEARS. 


Professor Ladenburg, of Breslau, had compiled a 
paper of the above title. But it was, of course, an 
impossible task to expose fifteen years of chemical 
development in fifteen minutes, as was irreverently 
whispered, unless the subject were treated on the 
broadest basis. Professor Ladenburg entered too 
much into details. 


Atomic WEIGHTS. 


The discussion on this important question was 
initiated by a paper by Professor F. W. Clarke, of 
Washington, offered in the shape of a letter ad- 
dressed to Dr. Tilden, Text-books, Professor 
Clarke put it, seem to have been edited with a pair 
of scissors and the paste-pot. Obsolete values per- 
sist by the side of more modern numbers, not con- 
cordant in themselves. We lave no intention to 
take the part of the careless editor ; to a good many 
authors, Professor Clarke’s critique fully applies. 
But their duty as to atomic weights is not easy. 
Tables have been compiled based upon hydrogen 
= 1, or upon oxygen = 16, 15.88, 15.96 (the 
latter quite erroneous). How the different ‘values 
have been arrived at, is not always stated, and the 
editor may spend many hours in fruitless attempts 
to correct an old or new figure. By the request 
of the American Chemical Society, Professor Clarke 
has prepared annual reports on atomic weight 
determinations during the last six years. In 1898, 
the German Chemical Society appointed a com- 


have co-operated with the American Committee, 
consisting eof F. W. Clarke, J. W. Mallet, E. W. 
Morley, T. W. Richards, and Edgar F. Smith, and 
the subject will probably come before an interna- 
tional committee on atomic weights next year at 
Paris. The German chemists recommend O = 16 as 
a basis, rather than the H = 1, the standard which 
has prevailed three-quarters of a century since the 
days of Dalton and Berzelius, for three reasons : 
uncertainty of the ratio H: O, which according to 
Professor Tilden — whose remarks we anticipate 
—is now as accurately established as it will 
ever be probably; the other elements can, in 
determinations, be compared directly to oxygen, 
but not to hydrogen; the oxygen scale would 
bring many atomic weights near whole numbers. 
We have now, e.g., Al 27.1, Ba 137.4, Bi 208.5, 
Br 79.96, Cl 35.45, Mg 24.36. These values cer- 
tainly do not approximate integers closely. But if, 
instead of K = 39.15 and Pt = 194.8, we take 
K 39 and Pt 195, then the percentage differences 
for an analysis of potassium-platinochloride would 
amount only to 0.069 for Kand 0.024 for Pt. Now 
such accuracy is not obtained in ordinary labora- 
tory practice. There is a great deal of force 
in this. argument; it is one of Mr. C 
Hanssen’s strong points in his ‘‘ Reform of Physi- 
cal and Chemical Calculations.”* But it cannot 
be forgotten, on the other hand, that our most 
exact determinations do not point to atomic weight 
integers. 

To return to Professor Clarke’s proposals, he 
points out that an International Committee would 
have to compare values, revise tables, discuss 
methods, and assign the work of redetermination 
to a number of distinguished experts who would 
= simultaneously. A special feature would 

e the judicious distribution of unavoidable errors, 
which, accumulative or compensatory, are usually 
piled upon the one particular atomic weight under 
investigation. Such systematic researches can 
ewrin be conducted only by bodies such as the 

ichsanstalt, the Bureau des Poids et Mesures, the 
Davy-Faraday Laboratory, and, we may now add, 
the National Physical Laboratory. 

Professor Tilden, F.R.S., of the Royal College 
of Science, accentuated the double aspect of the 
question. We have mentioned the practical. But 
the theoretical is far more important. For we can 
never understand the true significance of the 
Periodic Law, until we know the atomic weights 
more accurately. The objection to the standard 
O=16 which Professor Tilden himself favours, is 
that hydrogen would no longer be H=1, but 1.01, 
and that is an important matter, especially for 
organic chemistry. With the former value, C,; H,., 
for instance, contains 16.66 per cent. of H ; with 
the latter, 16.8, a difference which cannot be over- 
looked. 

The lively discussion marked the universal inte- 
rest taken in the question. Members did not all 
agree concerning details, nor upon the acceptance 
of round numbers. But everybody desires a re- 
determination of these constants, and some inter- 
national agreement. 


ABSORPTION SPECTRA AND CHEMICAL CONSTITUTION. 
The importance of this interim report of 43 pages, 
read by the chairman and secretary of the Com- 
mittee, Professor Noel Hartley, must not be mea- 
sured by the scanty number of words we can de- 
vote to the subject. If it were only a compila- 
tion of the literature on the subject, it would 
be valuable; but it is, of course, -a critical 
précis. The connection between the absorption 
spectra and chemical constitution of organic sub- 
stances, to which the report is confined, was first 
pointed out by Sir George Stokes in 1852. Since 
1874, Professor Hartley alone, or in co-operation 
first with Professor Huntington and then with Pro- 
fessor J. J. Dobbie, has done a great deal of work 
in this field, and quite recently he has studied the 
absorption spectra of isatin and carbostyril and 
their alkyl derivatives in relation to tautomerism. 
Spectroscopy gives us almost the only clue as to 
the constitution of these bodies, and renders it clear 
that the constitutions assigned to certain derivatives 
were wrong. A good many rules have already been 
established. . Thus no open chain compound causes 
selective absorption, and the substitution of nitro- 
gen for carbon in the benzene nucleus does not 
impair the power of selective absorption of the 
nucleus. If we ever arrive at broad generalisations 
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for the rules concerning the constitution of com- 
pounds, such researches will have their share in 
the credit. The reports of the committees on 
Wave Lengths of the Spectra of Elements and on 
the Bibliography of Spectroscopy should be men- 
tioned in the same sense. 


CHEMICAL CONSTITUTION. 


In relation to several papers and discussions 
on the constitution of organic compounds we must 
confine ourselves to the briefest mention. These 
are ‘* Laws of Substitution, especially in Ben- 
zenoid Compounds,” for which discussion a long 
synopsis had been prepared by Professor H. EF. 
Armstrong, F.R.S.; and the «Relative Orienting 
Power of Chlorine and Bromine” and “ Isomor- 
phism in Benzene-Sulphonic Derivations,” two 
further papers by Professor Armstrong. 


Dryirnc CoLLorps. 


The phenomena connected with the drying of 
mineral and organic colloids, which Dr. J. H. 
Gladstone and Mr. W. Hibbert elucidated by very 
interesting lantern slides, are of a different kind, 
as they concern the physical and not the chemical 
Colloids, gelatinous substances, are 
devoid of any crystalline shape. Yet in drying 
they contract and crack, and assume characteristic 
forms which, like the basaltic columns, might be 
mistaken for indications of a crystalline structure. 
Dr. Gladstone spoke especially of the hydrates of 
tin, titanium, aluminium, silicic acid, &., which 
annoy the analytical chemist a good deal, as it is 
very difficult to obtain them in anything like a pure 
state. Dr. Gladstone had further trouble with 
peculiar bacteria which settled in them and turned 
his gelatines quite black. The interest of all such 
investigations lies in the correlation of physical 
and chemical properties. The hydrates were 
mostly applied in solutions which approximately 
represent chemical compounds. When drying, 
some of these colloids remain tough; no internal 
structure can be detected in these cases. As a 
rule, however, the mass becomes brittle, and cha- 
racteristic fissures, blocks, and fringes are ob- 
served. Titanium hydrate, for instance, shows 
crescent-shaped cavities. Tin hydrate develops 
regular spirals of several convolutions. It was 
while examining some ancient tin ornaments from 
the Glastonbury Lake dwellings that Dr. Gladstone 
was struck by the peculiar structure of the hydrate 
coating. 


Action oF Licut upon Meratuic SILver. 


This note, by Major-General J. Waterhouse, had 

to be read by Mr. Spiller in the absence of its 
author. Following the lines of Moser’s thermo- 
graphic researches, General Waterhouse has found 
that silver is sensitive to light, — likewise, 
and probably also other metals. hen a cut- 
out mask is placed on silver foil, a thin sheet of 
mica being generally interposed to avoid direct 
contact, and exposed to the sunlight, a visible image 
will ultimately become apparent. The images, as 
yet hardly to be called pictures, are of a permanent 
character. If the partly-exposed plate is subjected 
to mercury vapour or developed in acid ferrous salt 
and nitrate of silver, the action is much quickened. 
Thus the ye YF process may possibly be 
worked out without iodising the plate, and, in fact, 
the photographic phenomena, the invisible develop- 
able image, the visible image, and the effects of 
pressure marks, can all be illustrated on a plain 
silver surface. 
We cannot notice several papers belonging to the 
domain of organic chemistry, but will mention that 
Professor Hodgkinson and Captains Desborough 
and Waring have succeeded in making Alloys of 
Cadmium, Zinc, and Magnesium, with Platinum, 
but not in obtaining the correspor:'ing palladium 
alloys; and that Professor Hodgkinson, in con- 
junction with Messrs. Seton and Stevenson, is 
investigating the Composition of the Brown 
Powder Residue. These researches are carried on 
at the Ordnance College at Woolwich. 


Scrence TEACHING IN ELEMENTARY SCHOOLS. 


The report of the Committee on the Teaching of 
Natural Science was, as is usual, read by Dr. J. H. 
Gladstone, and eagerly discussed afterwards. Satis- 
factory progress is reported. The increasing inte- 
rest taken in object-lessons which have been given 
since 1896 in the three lower standards, is particu- 
larly striking. These object-lessons are practically 








mittee of Landolt, Ostwald, and Seubert; they 


* Compare ENGINEERING, pages 382 and 468 ante. 


science lessons. In the higher standards, and in the 
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ing classes, practical and theoretical science are 
pb The oedon evening schools had 19,698 


upils than last year. On the whole, the 
mare ya more liking for theoretical instruction 
in mathematics and elementary physiography, also 
in hygiene, ambulance, and horticulture, than for 
sractical work in elementary physics and chemistry. 
he point was not emphasised ; so we may assume 
that the preference is not very marked. The 
general increase of 18.4 per cent. in the number 
of pupils taking part in science instruction is all 
that can be expected. We should, however, like 
to note that the number of departments in which 
English is taught has not increased, or not propor- 
tionately, at any rate, since 1890, when English 
ceased to be obligatory, and was placed on a level 
with other subjects. A knowledge of the 
mother tongue surely is- most essential. The 
report concludes by expressing the hope that the 
newly constituted Education Department will give 
more attention to science teaching in elementary 
—and also in secondary—schools, and to the train- 
ing of pupil teachers, and science teachers in 
general, in scientific methods, 

That was the keynote of the discussion, as it had 
been in previous years. Sir Michael Foster, Sir 
Phillip Magnus, Sir Henry Roscoe, Professor 
Tilden, and others, accentuated the training of the 
teacher. Professor Tilden would not hamper a 
teacher by imposing a special method upon him, 
and he praised the summer courses of the Science 
and Art Department, which generally comes in for 
alittle well-deserved criticism. Sir Phiilip Magnus 
was pleased that the science of common things, and 
mensuration, had proved so popular. Mr. Robert 
Millar, of Edinburgh, boldly asserted that much 
time, at present wasted in arithmetic, might be 
saved by adopting the metric system. 


Evenine LECTURES. 


A word concerning the evening lectures. There 
was a singular charm about the discourse on ‘‘ La 
Vibration Nerveuse,” delivered in French by Pro- 
fessor Ch. Richet, of Paris. In seconding the 
vote of thanks, proposed by Lord Lister, Sir W. T. 
Thiselton-Dyer remarked that he had felt almost a 
pain when Professor Richet finished, It was the 
general sentiment. Professor Richet’s idea on 
memory is beautiful, probably not more than beau- 
tiful. The water wave dies away in a series of 
diminishing ripples; the vibration of the nerve 
consists only of one wave—else we should have a 
repetition of impressions—and the negative part of 
the curve does not quite come up to the zero line 
again. It may be that remnant of energy stored 
up which enables us to remember. Professor 
Richet did not indicate in which manner that 
might be accomplished. 

Professor Fleming had selected the ‘‘ Centenary 
of the Electric Current” asa subject for his lecture. 
By word and experiment he traversed the whole 
century in two hours, devoting particular attention 
to wireless telegraphy. 

Next year, on September 5, the British Associa- 
tion will meet at Bradford, under the presidency of 
Sir William Turner, of Edinburgh. 








MESSRS. LOEWE’S MACHINE-TOOL 
WORKS, BERLIN.—No. IV. 

WE now pass to the building devoted to the 
smithing department, steel stores, and furnace- 
room, which is situated at the back of the small 
tool shop. 

Steel Stores.—We first enter the steel stores, a 
view of one of these being given in Fig. 39, on 
page 522. The stores are well arranged, and, like 
every other department in these works, thoroughly 
well lighted. A good deal of attention has been 
given to the general design. All sections stand up 
in racks as shown, and the arrangement is such that 
any part can be inspected at a glance ; in fact, there 
1s no place where a good light can penetrate. The 
machines shown in the centre of the picture are 
those used in cutting off sections to length and 
centring. One man attends to four of these ma- 
chines. The department is worth attention, for it 
18 too often considered that any dark place blocked 
in by walls or buildings is good enough for a store. 

The Forge and Smith’s Shop adjoining is not a 
large department, but it is an extremely clean 
one for its purpose, being quite free from smoke 
and dust. The light also is good, as will be 
peace from Fig. 40 on page 522, this illustration, 
ike the others, being taken from a photograph. 


There is a cement floor all over the shop, the blast 
for the fires being conveyed in a trough covered 
with iron plates. Exhaust pipes are placed over 
each fire to take away the smoke and fume from 
the hearths, there being a fan for creating an in- 
duced draught. In fact, this smithy is as clean as 
the grinding shops before described, and these, in 
turn, are themselves as clean as a well-cared for 
machine shop. Not much forging is done in these 
works, partly owing to the fact that there are no 
big parts required in the articles produced, and 
partly because so much work is done by machines 
from the solidrod. There are, however, three drop 
hammers as shown, steam hammers, punching 
presses, &c. It is proposed to grind all lathe and 
planer tools here on the Gisholt grinders. 

Furnace Room.—We now pass to the furnace 
room, which is in the same building, and of which 
we give an illustration in Fig. 41 on page 522. 
Here there are eight small furnaces and one large 
one, all of Brown and Sharpe type. 

The Hardening and Tempering Room is shown 
in Fig. 42 on page 522. It is fitted with lead 
baths for heating, and tanks for quenching in oil, 
brine, or water. The operations here are all 
carried out in accordance with strict routine, the 
work being done to accurately known tempera- 
tures. The additional care involved by working on 
the exact system is found to pay well, pieces not 
being spoilt and lost, as is the case when men are 
working by judgment. Moreover, with this 
system of ascertained temperatures the manage- 
ment is not dependent on the special skill of any 
individual. The furnace department is well venti- 
lated, the atmosphere being kept clear by means of 
exhaust pipes, as shown. 

In a separate room are tanks for holding parts, 
for case-hardening, &c. Plain water and oil are 
both used, but there is a hood over the tank in 
connection with an exhaust pipe, by which the very 
unpleasant odour attending on the dipping opera- 
tions is carried off. 

Power Station. — Leaving the administration 
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building for subsequent consideration, we now 
pass to the building at the back of the smithy, 
where all power used on the premises is generated. 
We illustrate the interior of the power station in 
Fig. 43 on page 523. In this department power is 
not only generated for the machine-tool factory 
of Messrs. Loewe, but also that needed for the 
adjoining works of the Union Elektricitits Gesell- 
schaft, an undertaking which is an outcome of the 
original Loewe business. The majority of the 
power generated is taken by the electrical com- 
pany. ere are generated for power and lighting 
purposes for both factories 1525 kilowatts as a 
maximum. This is divided up into two units of 
300 kilowatts and one unit of 525 kilowatts, and 
one unit of 100 kilowatts. The tension is 500 
volts for power distribution and 110 volts for incan- 
descent lighting. The total floor space to be illu- 
minated is nearly 9} acres, the average height of 
ground floors is 16 ft., and the average height of 
first and second floors is 14 ft. These latter figures 
refer, of course, to the combined factories. The 
engines are three vertical triple-expansion engines 
of 500 horse-power, one vertical compound Corliss 
engine of 850 horse-power, and one horizontal 
tandem engine of 125 horse-power. There are 
two overhead cranes of 15 tons each in this depart- 
ment. 

The interior of the power building forms an ex- 
tremely handsome hall. There is a tiled floor and 
polished granite steps, whilst the steel handrails 
and other appurtenances are kept in brilliant con- 
dition. The chief engineer in charge of this 
department has under his charge boilers, motors, 
shafting, hangers, and the plant for power trans- 
mission generally. 

In connection with power transmission we illus- 
trate in Fig. 44 on page 523, the method followed 





of fixing countershafts and main shaft hangers. 
It will be seen that the attachment is made by 








means of bolts clamping the J-beams of the floor 


above. The illustration clearly shows the arrange- 
ment. In Fig. 45, on the same page, we illus- 
trate a form of pneumatic hoist, of which several 
are placed about the works. These are found ex- 
tremely useful, and much facilitate the carrying 
out of work. 

The Pattern Shop and Pattern Store are situated 
at the rear of the administration building. In 
the latter there are the usual wood-working appli- 
ances that distinguish a modern pattern shop. 
At the time of our visit, however, the arrange- 
ments were nct fully complete. The pattern store, 
like all other departments in the works, is excel- 
lently lighted throughout. The fire-extinguishing 
arrangements are very complete, and in connection 
with this feature there are special pipes for filling 
the buildings with steam. Another detail worth 
noting is the equipment of hand tools that are 
supplied to the men. These are all of American 
make. A good many of the men have, however, 
their old sets of German tools, most of which are 
distinguished rather by their picturesque appear- 
ance than by their handiness. It has been found 
to pay well to supply the men with tools rather 
than have them use their own sets, and quite 
elaborate and expensive appliances are served out 
to the best men. 

The Foundry.—We now pass to the range of 
buildings at the extreme back of the premises. 
These are devoted to the foundry, a department not 
fully completed at the time of our visit. The de- 
partment is additionally interesting from the fact 
that the building was entirely imported into Ger- 
many from the United States. 

Administration Building.—We have already in a 
former notice made reference to the administra- 
tion building which forms the central block of the 
premises; this may be said to be the heart of the 
system, for from it emanates everything that is 
needed to support the life of the establishment, 
whilst to it again return the completed work. In 
Fig. 46, page 530, we give a view of the stores for 





finished machines which are covered with a light 
_ roof, and are situated in the rectangle en- 
closed in the brick buildings, as shown in Fig. 1, 
published on page 381 ante. This department has 
a 10-ton travelling crane, as shown, and the floor 
is composed of maple planking on pine boards 
with a concrete foundation. 

The flooring of the whole of the buildings is 
worthy of special attention. In Fig. 47, on page 
530, we give an engraving which shows a floor 
in process of construction, and in Fig. 48 an- 
nexed we give a sectional view of the floor. The 
arrangement is very well indicated by the illustra- 
tions. -The steel joists are filled in with cement 
concrete, and there are also embedded in the’ latter 
pine sleepers to which are nailed 2-in. tongued and 
grooved pine planks, whilst to these planks are 
nailed crosswise {-in. hard maple boards 3 in. to 
4 in. wide. Messrs. Loewe attach great importance 
to having a correct description of flooring for ma- 
chine shops, &c. Maple wood is especially suitable 
for the upper surface, so much so that the planking 
in question was brought from the United States. 
Possibly an equally efficient description of wood 
could be obtained in Europe, although this is by 
no means sure, but it was found cheaper to bring 
the planks, of which there was sufficient to cover 
six acres, all the way from America, and 
them up from the seaboard to Berlin by barge. 
The great advantage of maple wood is that it is 
hard, and that it is above everything tough ; if 
chipped it does not splinter, and a heavy machine- 
tool, with a sharp-cornered cast-iron bedplate or 
feet, can be dragged out with comparative ease. 
Its cleanliness—especially in the matter of dust— 
warmth, and the great ease with which it can be 
repaired, are also highly valuable features. 

General Features.—There are many other features 
in these most complete works to which we would 
like to make reference did space permit. The light 
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railway which runs throughout the establishment 
is a most efficient appliance. In Fig. 49, page 530, 
we give an exterior view of some of the buildings, 
in which trucks running on this light railway are 
shown; the lines are also laid throughout the interior 
of the shops, as defined in the plan already pub- 
lished. In our illustration a heavy piece of machi- 
nery is shown on the truck about to be taken 
round the curve. These trucks are well designed, 
and have springs to them, while their axles are 
fitted with roller bearings. For taking curves the 
rails are so arranged that the outside wheels are 
made to run on their flanges, the relative diameters 
of the wheels over treads and flanges being 
accurately calculated so as to give the same peri- 
pheral speed for both wheels ; of course, to permit 
of this system—not a novel one, by the way— 
being thoroughly carried out all curves must be 
made to the same radius. The light railway has 
been ea by the C. W. Hunt Company, of 
New York. 

The heating and lighting arrangements of these 
shops have been most carefully considered. In 
Fig. 50, page 530, we give a view of one of the in- 
stallations for the purpose, Air is drawn from outside 
by a Sturtevant blower situated in the cellar beneath 
the buildings. In the winter the air is heated by a 
steam arrangement. The large ges for the con- 
veyance of air to the different Loosstnents are well 
shown in the illustration. Another use to which 
the cellars are put is illustrated in Fig. 51, annexed. 
It should be stated that Messrs. Loewe, follow- 
ing the enlightened American plan, attach great im- 
portance to the comfort and even the social eleva- 
tion of those they employ, and in order to further 
this end they supply most ample washing and 
wardrobe accommodation. This is well illustrated 
in our engraving, which shows the washing and 
wardrobe-room for one department of the works. 
As will be seen, there are long troughs served by 
hot and cold water pipes. On each side of the 
troughs, there is a row of water jets which are set 
running just as the time for leaving off work comes. 
The trough is in this way filled, and there is a con- 
stant stream of running water through it, so that 
the men can wash in the trough and rinse them- 
selves with the clean water at the running jet. 
Each man has allotted to him a wardrobe, these 
being shown in the illustration. Here he places 
his working clothes when he leaves the building, 
and on his return to work he takes out his work- 
ing clothes and puts his outdoor garments back 
until he has to leave the premises again. These 
wardrobes are thoroughly inspected every fort- 
night by a special sanitary officer. They are 
not provided with locks, and are always open to 
view. 

Messrs. Loewe claim no philanthropic motive in 

roviding these facilities for cleanliness and comfort. 
They say that to consider the well-being of their em- 
ployés is a wise policy, simply from a selfish point 
of view. A man who is clean and tidy in his 
person will be accurate and precise in his work. 
Certainly Messrs. Loewe’s men are of a superior 
order in appearance, and there is scarcely one to be 
seen going out of the works who is not tidily and 
well dressed. Referring again to Fig. 51, we 
would call attention to the way in which arrange- 
ments have been made to clean the whole place, 
and to keep it in proper order. The ward- 
robes are mounted on iron legs, and the troughs 
are also mapoees by iron castings. Where the 
floor joins the walls the corner is rounded off, and 
the fioor itself, being of cement, can be sluiced 
by a hose fromend toend. Another detail is that 
the tops of the wardrobes are made sloping, so that 
dust will not readily lodge, and untidy objects, 
such as old clothes, &c., cannot be stowed away. 
These things are in themselves trifles, but they in- 
dicate the principle upon which the works are 
established throughout, so that everything may be 
done and in order. The way that the shops are 
entered by the workmen is through these wash- 
rooms, and they leave in the same way. No man 
is obliged to wash unless he likes. 

As a part of the principle on which the estab- 
lishment is governed, there are established through- 
out the works the Rochester Time Recorder, which 
is supplied by the Willard and Frick Manufactur- 
ing Company, Rochester, N.Y. With this arrange- 
ment the men automatically record their time of 
entering and leaving the departments, so that a 
man’s time is not booked to him till he is actually 
in his department. The arrangement is very in- 
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present time. One of these recorders is shown in 
the view Fig. 52, annexed. 

There are many other features in these works to 
which we should be glad to make reference did 
space permit, 
tory and testing department, which is very 
fully equipped. We have, however, reached the 
limit of our space, and for the present we must 
leave Messrs. Loewe’s Works, our last word being 
a word of regret. It is that the enterprise, inge- 
nuity, and enlightenment shown in the designing 
and building of this large and splendid establish- 
ment were not the result of British labour and 
British industry. Much as we admire our German 
friends for their many sterling qualities, we can 
only feel sorry that so fine a machine-tool making 
establishment is not on British soil. 








HEAVY DUPLEX LATHE. 
THE engraving on the opposite page illustrates a very 
powerful patent duplex shafting lathe recently com- 
pleted by Messrs. Hulse and Co., Limited, of Ordsal 
Works, Manchester, for dealing with shafting of the 
heaviest class, gun forgings, &c., and specially arranged 
to be driven by an electric motor mounted on the fast 
headstock. The lathe, which has 40.in. centres, is 





genious, but would take too long to describe at the 


arranged so that four cutting tools may be in opera- 














There is, for instance, the labora- | 8 
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tion simultaneously, viz., two at the back and two at 
the front of the lathe. . 

The bed is made with two deep longitudinal box 
girders united by numerous transverse box bars which 
ive great strength and rigidity. The fast headstock 
is provided with single and two treble gears and two 
changes of speed by sliding spur pinions on the first 
motion shaft. As the speed of the motor is variable be- 
tween about 225 and 450 revolutions re minute, it will 
be seen that any required speed of rotation may be 
readily obtained, so as to suit the resistances to 
overcome, which, of course, ye A according to the 
size and nature of the work and the amount of metal 
to be removed. : 

The motor is connected with the gearing of the fast 
headstock by pinion and intermediate wheels, which 
are all accurately machine cut, and which run very 
smoothly and noiselessly, even when the motor is on 
its highest speed. The main spindle is of steel, with 
hard gun-metal adjustable bearings of square outline, 
the back bearing being multiple, grooved for resisting, 
without undue friction, the end thrust ; the faceplate 
chuck is of cellular construction, fitted with four steel 
jaws operated by independent screws for gripping the 
work. : 

The lathe is fitted with two sliding carriages, each 
carrying a pair of duplex compound slide rests and two 
cutting tools, or four in all. Each tool is capable of 
taking a cut 1} in. deep and gbout 3 in. thick, at the 
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rate of 6 to 7 lineal feet per minute, which, if main- 

tained continuously, would yield about 5 cwt. of steel 

turnings per hour for each tool, or a total weight of 

tons of steel removed by the tools perday of ten 
ours. 

The sliding carriages possess several noticeable 
features in their mechanical arrangement. They are 
operated by twin fixed guide screws placed one on 
each side of the bed, worked by rotating nuts driven 
by a central shaft. This arrangement prevents hori- 
zontal cross-winding of the carriages on the bed, and 
diminishes the friction which results from working 
with a single rotated guide-screw, as in the- usual 
practice. The central driving shaft is rotated through 
change wheels driven by the main spindle of the fast 
headstock ; the direction in which the nuts rotate is 
regulated on each carriage independently by means of 
a clutch which enables each carriage to be traversed 
in either direction, and this is an additional advan- 
tage accruing from the arrangement of stationary 
instead of rotating guide screws. 

Each carriage is fitted with its own independent 
gear for surfacing and tapering by means of swing 
rame and change wheels carried at the back. By 
this means one carriage may be sliding along the body 
of a shaft at, say, }in. traverse, while the rests on 
the other sliding carriage are surfacing at, say, 7, in. 
For turning taper objects the surfacing feed may be 
varied in ratio to the sliding traverse to suit the taper 
required, 

For moving the sliding carriages quickly by power 
to any position along the bed, the central shaft is 
readily disconnected from the feed gear by a clutch 
operated by a lever placed in a convenient position at 
the front of the lathe, the shaft being quickly rotated 
by bevel gear and fast and loose pulleys self-contained 
with the lathe. 

The movable headstock has a large steel cylinder 
actuated by screw and wormwheel, for forcing the 
centre into the work, and actuated by a handwheel, 
direct on the screw, for quickly moving it in and out. 
It is arranged so that it may be coupled to one of the 
slidin carriages in order that it may be quickly tra- 
versed with it to any position along the bed by power. 

The lathe, as will be seen, is very massive and well 
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proportioned, and the company has made them up to 
100 ft. in length, with two, three, and four sliding 
carriages on the bed, viz., with four, six, and eight 
tools respectively. Many have been constructed as 
double lathes, viz., with two feet and two movable 
headstocks, the fast headstocks being placed at the 
opposite ends of the bed. These double lathes are so 
arranged that either the right or left-hand fast head- 
stock may be coupled up so as to drive one, two, or 
three of the sliding carriages to suit the work which 
has to be dealt with; as an example, one fast head- 
stock may be driving three sliding carriages —— 
ing on a large shaft, whilst the other fast headstock 
might be driving a sliding carriage operating on a short 

iece of work between centres, or surfacing an object 
held in the faceplate chuck. 

Nearly all the leading steel manufacturers in this 
country have one or more of these patent lathes in- 
stalled in their works, and many have also been sup- 
plied for ordnance and marine engineering work. 








NOTES FROM THE UNITED STATES. 
PxILADELPHIA, October 19. 

Tuk American iron trade is still in the same un- 
settled condition, owing to the extraordinary con- 
sumption, increasing demand, and uncertainty in an 
increase of supplies. The production of pig iron 
weekly is about 280,000 tons, and all of this is 

romptly absorbed. Several furnaces are going into 

last—two this week in Alabama. About. a dozen 
others will be ready to blow in the next thirty days 
or six weeks, The entire estimated increased produc- 
tion will be unable to meet the requirements that are 
now coming forward. Prices have remained stationary 
for weeks, but urgent buyers are obliged to pay out- 
side prices, and, in fact, to bid above the market. 
No. 1 foundry is selling in this market at 24 dols. 
and mill iron at 20 dols. Bessemer pig is not to be 
had, and low phosphors is being inquired for. The 
situation is rather grave. In regard to next year’s ore 
delivery there is much to say. There is quite a scramble 
for everything that can hold ore, and prices for trans- 
portation over the Lakes are likely to increase. The 
Lake.ore men will hold a meeting in December to 
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determine on prices for the coming year, and it can be 
safely stated there ore will rule much higher than last. 
There is no visible slackening up of demand. On the 


contrary, everything points to a steady increase. A 
vast amount of ore territory is being opened up, 
railways built, docks improved and enlarged, and 
every effort is being madeto increasefacilities for mining 
and carrying ore to furnaces. New deposits are being 
developed in contiguous territory. Ore beds are also 
being sought out in New Jersey and Eastern Penn- 
sylvania, but the supply from this source will be 
trifling. The mills throughout the United States 
are all working overtime, and are choked with orders. 
Prices are at the top notch, and are liable any day 
to go a little higher. Consumers are in urgent 
demand, and a sort of fright has taken posses- 
sion of -a great many of the smaller buyers; 
who have begun to bid against each other for sup- 
plies for delivery within 30 to 60 days. It is this 
movement which is creating so mueh uncertainty as to 
the course of prices. Railroad traffic is increasing 
rapidly, general demand for iron and steel is improve- 
ing, enterprises calling for iron and steel are multi- 
plying, and everything looks as though the produc- 
tive capacity for the coming year will be unequal to 
the task of supplying requirements. A large ship- 

ard is to be built on the Lakes and another on the 

acific coast, not far from Seattle. There is a great 
scarcity of tonnage between the Pacific coast and the 
Orient, and capitalists of New York and San Fran- 
cisco have undertaken to establish one and perhaps 
two or three shipyards of enormous capacity to deal 
with this question. It will, of course, take a year or 
two before this facility will be provided. Remark- 
able mining developments are occurring almost every 
day, and the demand for mining machinery is excep- 
tionally active. Particular attention is being given 
to copper deposits. 





Pic In GermMany.—The production of pig in Germany 
was 681,651 tons, as compared with 616,773 tons in 
August, 1898. The aggregate production for the eight 
months ending August 31 this year was 5,367,509 tons, as 

mpared with 4,836,098 tons in the corresponding period 
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NOTES FROM THE NORTH. 

Giascow, Wednesday. 
ow Pig-Iron Market.—On the pig-iron market on 
ay forenoon business was very quiet, only 15,000 
tons changing hands, but the tone was very firm, and 
prices were hard. There was an advance of price all 
round from 14d. to2d. per ton. A large business was done 
in the afternoon, about 35,000 tons being dealt in, and 
the tone continued firm. Scotch iron gained another 4d. 
per ton. The settlement prices were: Scotch iron, 
703. 4 ; Cleveland, 693. ; Cumberland and Middles- 
brough hematite 75s. and 74s. respectively per ton. Busi- 
ness was a uiet on Friday forenoon, only some 6000 
tons being ealt in. The tone, however, was strong, 
owing to the heavy withdrawals from stores, the rise 
being 2d. to 3d. per ton. In the afternoon only 5000 
tons changed hands, and prices were but little changed 
from the forenoon market. The settlement prices were : 
693. 104d., 693., 743. 104d., and 74s. per ton. The market 
was very strong on Monday forenoon. About 40,000 tons 
were dealt in, and prices were all higher, the rise ranging 
from 6d. to 1s. 14d. per ton. Only some 12,000 tons 
changed hands in the afternoon. Cleveland and hematite 
iron both lost severely, but Scotch rose another 4d. per 
ton, and the settlement prices were: 71s. 3d., 693, 9d., 
763. 6d., and 76s. per ton. The market for pig-iron war- 
rants was quieter on Tuesday forenoon than it was on 
the previousday. Only some 10,000 tons were dealt in. 
There was a decline in prices all round ranging from 14d. 
to 44d. per ton. In the afternoon the market was flat, 
on some heavy realising by weak holders, and on rumours 
of British reverses in the Transvaal, but of which there 
was no confirmation. Other 40,000 tons were sold. 
and Scotch iron fell other 94d., Cleveland 64d., and 
hematite iron 5d. per ton. The settlement prices were: 
70s. 14d., 68s. 104d., 763., and 763. per ton. During the 
day Gartsherrie pig iron was raised 2s. per ton, and 
Eglinton 1s. per ton. A fair amount of business was 
done this forenoon in the pig-iron market. The tone 
was better, and about the close Scotch was up 
74d. per ton, Cleveland 9d., and hematite iron 
104d. per ton, and the sales amounted to some 15,000 
tons. The market was easier in the afternoon, and, on 
the sale of another 25,000 tons, prices gave way all 
round from 2d. to 44d. per ton. At the close of the 
market the settlement prices were: 70s. 7}d., 693. 6d., 
76s. 6d. and 763. per ton. The following are the 
current prices of makers’ No. 1 iron: Clyde, 82s, 
per ton; Gartsherrie, Summerlee, and Calder, 83s. ; 
Coltness, 883.—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 79s. ; Shotts (shipped 
at Leith), 84s.; Carron (shipped at Grangemouth), 
82s. per ton. Last week’s shipments of pig iron 
from all Scotch ports amounted to 5487 against 3241 tons 
in the corresponding week of last year. They included 
1601 tons for Canada, 225 tons for Australia, 780 tons for 
Germany, 280 tons for Russia, 529 tons for Holland, 
240 tons for Spain and Portugal, smaller quantities for 
other countries, and 1548 tons coastwise. At present the 
public seem to be disinclined to enter into any fresh en- 
gagements, and dealings appear to be very much on local 
account. The demand for early delivery continues 
to be heavy, and the public stores have been largely 
drawn upon against pressing requirements; but con- 
sumers hesitate about buying to any great extent for 
forward delivery. The increasing scarcity of pig iron 
of makers’ brand, both here and at Middlesbrough, 
is also telling its tale. Both No. 1 and No. 3 are 
being taken out of the warrant stores for shipment 
to the Continent, a feature of the Scotch iron 
trade that has not occurred for at least twenty years, 
The number of blast-furnaces in actual operation is now 
83, against 82 at this time last year. The stock of pigiron 
in the public warrant stores of Messrs. Connal stood at 
281,566 tons yesterday afternoon, as compared with 
283,700 tons a week ago, thus showing for the past week 
a Ce>reace amounting to 2134 tons. 


Finished Iron and Stecl.—The demand for Scotch hema- 
tite iron continues on a large scale, and business has been 
reported done during the week at 793. 6d. to 80s. 6d. per 
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ton. The makers of malleable iron and steel are still | pe 


finding difficulty in overtaking the delivery of finished 
oods as fast as they are wanted or as fast as they would 
ike. Prices are also being well maintained, and the 
order-books are well filled. 


Glasgow Copper Market.—There were no dealings in 
copper last Thursday forenoon, but the price was reduced 
1s. 3d. per ton. The price fell other 3s. 9d. per ton in the 
afternoon, but without any business being done. Nothing 
was done in copper on Friday forenoon, but the price was 
marked down 2s. 6d. por ton. The market was still idle 
in the afternoon, and the price lost other 2s. 6d. per ton. 
At the forenoon session of the metal market on Monday 
copper lost 12s. 6d. per ton, but no business was done. 
One hundred tons were sold in the afternoon, and the 
price fell other 10s. per ton. f 
copper yesterday forenoon, but the price fell other 7s. 6d. 
in the afternoon, no business, however, being done. 
This forenoon the market was again idle, but the price 
rose 12s. 6d. per ton. The market was still idle in the 
afternoon, but the price rose other 7s. 6d. per ton. 


New Shipbutlding Orders.—The Dundee Shipbuildin 
Company have received an order from Liverpool to buil 
a steamer to be engaged in the Liverpool cargo trade 
with Bristol and London. She is to be 208 ft. long. The 
same firm have also orders for two steamers of fully 
220 ft. in length for London owners.—The Campbeltown 
Shipbuilding Company have booked an order for an 
Australian firm of s' | ron for a steamer to be engaged 
in the general trade between Australia and the adjacent 
islands, 


She will be fitted up to carry a number of pas 


There was nothing done in| 4 


sengers. Five steamers have already been launched 
from this company’s yard this year, and a sixth is 
expected to be ready before the close of the year. 
The Clydebank Engineering and Shipbuilding Com- 
pany, Limited, have received an order for a set of engines 
and boilers for one of the first-class cruisers ir course of 
construction in one of the Government dockyards. The 
engines will have an indicated horse-power of about 
22,000.—Messrs. William Hamilton and Co., Port Glas- 
gow, have received an order to build a large four-masted 
steel sailing ship for Liverpool owners. This is quite a 
new departure. 


Locomotive Engine Contract.—Messrs. Sharp, Stewart, 
and Co., Atlas locomotive Works, Springburn, have re- 
ceived an order for 20 tank engines for the North British 
Railway Company, and it is rumoured that Messrs. 
Neilson, Reid, and Co., Hyde Park Locomotive Works, 
are also to construct a similar number for the same com- 
pany. 

Electric Lighting in Churches.—Lhe Electricity Com- 
mittee of the Glasgow Corporation have unanimously 

reed to recommend that the city churches be granted 
the use of the electric light at the rate of 3d. per unit, 
being half the ordinary rate. 


The Local Scientific Societics.—Within the past week 
there has been quite a stir amongst these societies. Last 
Friday night the West of Scotland Iron and Steel Insti- 
tute commenced its night sesssion by the delivery of the 
inaugural address of the new president, Mr. George 
Beard, of the Gasteash Steel and Iron Company, on 
‘* Sixty Years in the Iron Works.” Mr. Beard has spent 
his life in England (chiefly in South Staffordshire) and in 
Scotland in connection with the rolling of sheets and 
plates, and the address which he delivered was most in- 
teresting and comprehensive. He is the fourth president, 
all of whom are from south of the Border. On the 
following night, the Technical College Scientific Societ 
held the opening meeting of its new session, Mr. E. Hall 
Brown in the chair, and the president, Mr. David Home 
Morton, M. Inst. C.E, M.I.M.E., submitted a very 
valuable and suggestive address on ‘‘ British Industries, 
Retrospective and Prospective.”—Last night Mr. Robert 
Caicd, F.R.S.E., the new president, gave a very compre- 
hensive opening address, dealing chiefly with scientific 
and technical education. The ann report of the 
council and the treasurer’s statement were submitted 
and From the former it was seen that 
the membership of the Institute was increased by 
eighty last session, bringing it up to 1160. The awards 
made at the annual general ae. were Y ng A 
to Mr. Murray, Professor Mills, F.R.S., Se Pe 
Rowan, and Mr. G. Gretchin, on account of papers read 
last session. A paper was subsequently read on ‘‘ Light- 
house Engineering at Home and Abroad,” by Dr. J. A. 
Purves, F.R.S.E., the discussion of which was held over 
till next meeting. 


Cranes for Glasgow Corporation: Erratum.—In these 
Notes last week we stated that the Corporation of Glasgow 
had awarded a contract for two cranes to the Clayton 
Manufacturing Company, of Manchester. We are asked 
te state that the correct title of the firm is the Clayton 
Engineering and Electric Construction Company, 
Limited, of Clayton, Manchester. Asa matter of fact, 
three electric travelling cranes have been ordered, two of 
50 mee agate and one of 30 tons, the span being in each 
case 75 ft. 








NOTES FROM SOUTH YORKSHIRE. 
: SHEFFIELD, Wednesday. 

Railway Facilities for Shefield.—Should the arrange- 
ments now in progress between the Great Northern and 
Midland Railway Companies for the new working 
between King’s Cross and Manchester Central come into 
operation, the first-named company will have two alter- 
native Midland routes when their trains leave their rails 
in the Erewash Valley. The one will be by Codnor Park, 
Ambergate, and the Midland main Manchester line, and 
the other by Pyebridge and the same company’s Dore 
and Chinley Railway. Both these routes are shorter as 
tween King’s Cross and Manchester Central than the 
old Great Northern and Great Central Railway joint 
route’ vid Retford and Sheffield. They are also shorter 
than the newer route vid Nottingham, which the Great 
Northern Railway have been using for some of their pas- 
senger trains since they began to exercise their running 
powers over the Great Central Railway to and from Man- 
chester last March. There is a persistent rumour that 
the Great Eastern Railway, which has a large interest in 
the Lancashire, —— and East Coast Railway, is 
to be given access vid the Sheffield District Railway, not 
only to Sheffield, but also to Manchester, by way of the 
Dore and Chinley line. 


_ China and Sheffield Trades.—With the object of becom- 
ing better acquainted with British industries, the Chinese 
im or, the Marquis Lofengluh, has undertaken to 
visit the principal manufacturing centres in the kingdom, 
and as thestay of his Excellency in Sheffield will be a long 
one, special arrangements are being made for his reception 
and entertainment. His Excellency will travel in state as 
representing his Government, and will be accompanied by 
three of his secretaries and three attachés to his y ef 
In order that all leading manufacturers may have an 
opportunity of placing their wares before the distinguished 
visitor, it is suggested that the Chamber of Commerce 
should o ise an exhibition of its manufactured pro- 
ducts, so that His Excellency can view them in a ‘‘con- 
centrated” form. The Marquis will be escorted in his 
tour by Lord Suttield, president of the Article Club, and 





the honorary secretary, Mr. Lawrence Cowen. 
Iron and Steel.—The exceptional demand for all 








qualities continues, even at the advanced pri and 
makers are by no means eager to book far ahead at the 
ceed time. In the ls armour-producing works in 

heffield the utmost activity exists, and all departments 
are working night and day. Considerable pressure is being 
brought to bear by the Admiralty for prompt deliveries, 
and several visits have recently been paid to the city by 
Government officials. All kinds of heavy forgings used 
in battleships, cruisers, and large steamers are in brisk 
demand, and many firms have work on their books which 
will last them nearly twelve months. In the various rail- 
way departments there is no lack of work, large foreign 
contracts —— recently been placed for axles, tyres, and 
similar materi ; 

South Yorkshire Coal Trade.—The clese of the shipping 
season is near at hand, but in this district there is so far 
no sign of any falling off in the demand for steam coal. 
This is doubtless due in a considerable degree to the 
exceptional consumption in our large manutacturing 
centres. The tonnage of coal despatched this year to 
Hull has been something shessints more having been 
sent in the ordinary way of business than last year, 
when the Welsh strike was in full swing. A large demand 
exists for gas coal, and prices are very stiff. House coal 
is selling well at the advance noted the beginning of the 
month, and most of the pits average from five to five ani 
a half days’ work ad week. In some instances the men 
find employment for the whole six days. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
large attendance on ’Change, and in the early part of the 
day quotations were strong and a good business was 
done. Later, however, a fall in warrants had rather a 
depressing influence on the market. At the same 
time there were lots of genuine buyers who took little 
notice of the drop, and who were prepared to place orders 
at market rates for delivery over the first half of next 
year. At the opening of the market sales were recorded 
at 69s. 9d. for prompt f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig iron, and there were buyers over at that 
price, but towards the close several purchasers would not 
offer more than 693. 3d. forthe ruling quality. No. 1 was 
about 70s, 6d.; No. 4 foundry, 68s.; and grey forge 66s. 6d.: 
but in some cases buyers might have obtained small lots 
at a little below the foregoing quotations, East coast 
hematite pig was nominally 78s. for mixed numbers, but 
there was really none to be had for this year’s delivery. 
Spanish ore was strong. Rubio was fully 18s. 6d. ex-ship 
Tees, and some sellers asked up to 20s. Middlesbrough 
warrants opened at 69s. 5d. and fell by the close to 
68s. 104d. cash buyers. Middlesbrough hematite warrants 
were not quoted. To-day the market was strong. No. 3 
Cleveland pig sold at 69s. 9d. for both prompt and forward 
delivery. iddlesbrough warrants, often bounding up to 
69s. 8d., eased a little and closed 69s. 5d. cash buyers. 
Fluctuations in warrants this week have to some extent 
shaken the steadiness of quotations for makers’ iron, but 
most legitimate dealers in iron take little notice of the 
erratic movements of warrants, and point out that pros- 
pects for the future have never been brighter than at pre- 
sent. The position of producers, all of whom are very well 
sold, is a strong one, and several of them do not care about 
entering into further contracts at present, believing that 
quotations are likely to advance in the early future. 


Manufactured Iron and Steel.—Very considerable ac- 
tivity prevails in the finished iron and steel trades. 
Several firms are so full of work that they have had to 
refuse further new orders, and few makers are in a posi- 
tion to enter into contracts for delivery before the middle 
of next year. Quotations for some descriptions have 
been again advanced. Common iron bars are 8/. ; best 
bars, 8/. 103. ; iron ship-plates, 7/. 153. ; steel ship-plates, 
71. 17s. 6d. ; steel boiler-plates, 97. 2s. 6d.; and iron and 
steel ship-angles, each 7/. 12s. 6d.—all less the customary 
24 per cent. discount. Heavy sections of steel rails, 
6. 153. : and cast-iron chairs, 4/. 10s.—both net at works. 


Coal and Coke.—The coal trade is very firm, and a con- 
siderable desire to buy forward is shown. Coalowners 
complain that the output is reduced by the many holi- 
days taken by the miners. Gas coal is very scarce, and 
the price is firm at from 11s. to 11s. 6d. f.o.b. Bunker 
coal is strong and commands high rates. Both furnace 
and foundry coke are in very = request,and prices are 
moving upwards. Average blast-furnace qualities are 


from 21s. 9d. to 22s. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has continued firm, and 
some descriptions have even shown an upward tendency 
The best steam coal has made 133. 9d. to 14s. per ton, 
while secondary qualities have brought 12s. to 12. 3d. 

r ton. The house coal trade has been firm; No. 3 

hondda has made 133. 6d. to 133. 9d. per ton, Coke 
has shown little change ; foundry qualities have brought 
27s. to 28s. per ton, and furnace ditto 24s. to 253. per ton. 
As regards iron ore, the best rubio has realised 16s. 9d. 
to 17s. per ton. 

Bristol Indebtedness.—The indebtedness of the Bristo 
Town Council, apart from sanitary and dock accounts 
stood at the date of the last audit at 382,303/. 14s. 7d. 
Adding to this the indebtedness of the sanitary authority 
880,4352. 103. 10d., and the 2,401,003/. 63. 1d. raised for 
docks, we arrive at a total of 3,663,742/. 11s. 6d. Taking 
the ulation of Bristol at 320,000, we find accordingly 
a liability of a little more than 11’. per head. 





Barry Smelting Works.—Mr. Armstrong, the senior 
partner in the Armstrong Syndicvte, Limited, which has 
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decided to establish smelting works on Sully Moors, | matters stood, the whole building was burnt to the | balloons have been deficient. Seventeen gas-bags are to 
near Barry New Dock, has visited Barry during the last | ground, and one man slightly injured. be packed inside this structure, and will provide the 


few days, and has decided to proceed forthwith with the 
erection of the works 

South Wales Coal.—Messrs. Dinham, Faweus, and Co. 
have secured the contract for the supply of all the coal— 
about 4000 tons—required by the Orient Line in London 
next year. Lewis-Merthyr is the coal stipulated for. 


A Russian at Devonport.—Mr. Gorensykine, Russian 
Minister of the Interior, who is paying a visit to Sir J. 
Jackson, at Pounds, went over the Keyham Extension 
Works on Wednesday. He also visited the Dockyard. 


The ‘‘ Ballona.” The Ballona, cruiser, which has been 
fitted with Thornycroft water-tube boilers, went out on 
Thursday for an eight-hours’ full _— natural draught 
trial; but in order to save the daylight, she returned 
into harbour at the end of a seven-hours’ run, She deve- 
loped 4250 horse-power, which gave a speed of 18.8 
knots. 

Briton Ferry.—The directors of the Briton Ferry Iron 
Works have accepted a tender of Mr. Waters for the 
erection of a new washing plant, and it is stated that the 
contractor will commence operations forthwith. 


The ‘‘ Goliath.’—The Goliath, line-of-battle ahi, Te- 
turned to Plymouth on Wednesday night on completing 
a 30 hours’ trial in the Channel at four-fifths speed. The 
engines worked well from the start, and the mean re- 
sults were: Steam in boilers, 273 1b.; vacuum—starboard 
26.6 in., port 26.6 in.; revolutions—starboard 99.5, port 
101.7 ; indicated horse-power—starboard 5160, port 5253 ; 
total, 10,413; speed, 17.32 knots; air pressure, natural 
draught; coal consumed per indicated horse-power per 
hour, 1,54 Ib. 

Port Talbot.—The members of the Clyde Navigation 
Trust Company, who have been visiting South Wales 

rts, were shown the facilities afforded by Port Talbot. 

hey were taken round the storage sidings, tip-roads, 
new dock, and breakwater of the Port Talbot Railway 
and Docks Company, and the graving dock belonging to 
the Port Talbot Graving Dock Company. They were 
also shown the powerful hydraulic machinery which the 
Port Talbot Railway and Docks Company has erected 
for dealing with coal and for the a discharge of 
copper and iron ore, pitwood, deals, and general cargoes. 
The Clyde trustees were interested in the fact that the 
dock company is able to work the lock gates for more 
than three hours before, and three hours after high 
water. 


Swansea Tramways.—The British Electric Traction 
Company, in view of its recent application to extend its 
tramways in Swansea, under the new Light Railway Act, 
and its failure to get the order, states that it is not its 
intention to pursue the matter, as owing to its failure to 
secure the extensions under the Light Railway Act, all 
hope is excluded of the Town Council giving its consent 
under the Tramways Act. 


The ‘‘ Blonde.” —The Blonde, cruiser, recently ordered 
to Devonport from the Iceland fisheries, in consequence 
of a serious defect in her starboard boiler, has been sur- 
veyed by the Admiralty and deckyard engineers, and the 
boiler is to be made efficient by placing a patch 5 ft. by 
3 ft. over thecrack. The vessel will then be sent back to 
the fisheries until May next, when it is proposed to relieve 
her by the Blanche, a sister-ship now being re-boilered at 
Devonport. 








MISCELLANEA. ; 

Tux Scotch Courts have decided that a ladder is not a 
scaffold within the meaning of the Workman’s Compensa- 
tion Act. A Glasgow workman sued his employer be- 
cause he fell off a ladder when painting a building and 
he lost his case. 


At a meeting of the Yorkshire College Engineering 
Society, held on Monday, October 23, a paper on ‘“ Work- 
shop Training with Technical Education” was read by 
Mr, Wilson Hartnell. The author’s observations were 
mainly directed to emphasising the necessity for work- 
shop experience. 


The Heston and Isleworth Urban District Council 
have decided to apply for a provisional order under the 
Electric Lighting Act, and the requisite plans showing 
the “‘ compulsory area” are now being prepared by their 
a and surveyor, Mr. W. A. Davis, A.M. Inst. 


According to the Stafford. Chronicle, Messrs. W. H. 
orman and Co., of that town, have transferred their 
usiness, so far as it relates to shoemaking machinery, to 
an American trust, viz., the United Shoe sapraamcrey 
Company of Boston, U.S.A., who have also, it is asserted, 
a the works of Messrs. Pearson and Bennion, of 
eicester. 


In Scandinavia State telephones have made vast strides 
of late years, more especially, perhaps, in Sweden. The 
Norwegian Government is, however, contemplating taking 
over the whole of the Christiania Telephone Com- 
pany, the concession of which expires at the end of 
the year 1900. From that date the Christiania Cor- 
poration have the right to take over the concern, but they 
are, itis understood, prepared to waive their rights for 
the benefit of the State. 


Colonel Ford, Her Majesty’s Chief Inspector for Ex- 
plosives, has inquired into the fire at Kynoch’s cordite 
works, Holehaven, Essex, last June, and reports that 
there is little doubt that the case was one of arson, though 
there is no clue to the perpetrator. It is fortunate that 
cordite was the explosive concerned, and not gunpowder, 
or there might have been a serious explosion. As 











The engineer of the Ceylon Government Railways in th 


his last annual report says: ‘‘A fresh consignment of 
Karri sleepers from Australia has been received, and 
from the results obtained from those put in the road ten 
years ago, which are still in good condition, even although 
their initial cost is greater than the creoso sleeper, 
yet as they last much longer, hold the road to gauge 

tter, and resist the cutting in of the rail on the rail 
bed, I would strongly urge their general adoption.” 


On Friday, October 20, Mr. L. G. Nunes read a paper 
before the King’s College Engineering pecan on the 
Canadian Pacific Railway. The author began his paper 
with a short history of the line, dealing with the diffi- 
culties of floating a company. He then went on to 
describe the carrying out of the work on different sec- 
tions of the line, and explained the construction of trestle 
bridges and snow-sheds. The authorconcluded his paper 
with a short description of the locomotives and rolling 
stock. The paper was illustrated with lantern slides. 


At a recent meeting of the American Foundrymen’s 
Association, Mr. Kreuzpointner, in referring to the effect 
of slow cooling on the fracture of cast iron, remarked 
that a couple of years ago he had come across a remark- 
able crystal of steel, measuring 13 in. in length and § in. 
in width. This abnormal specimen arose from an acci- 
dent, through which the contents of an open-hearth fur- 
nace escaped through the bottom. The bottom was 
repaired, and the metal left where it was until the fur- 
nace had to be torn down. It was thus cooled very 
slowly, and set in crystals of extraordinary size, the one 
mentioned being the largest of these examined. 


Mr. James Stevens, M. Inst. Mech. E., has issued a 
supplement to the ‘‘ Engineering bay an ” code. This 
course was considered preferable to bringing out a new 
edition of the old code, since it permits the latter to 
retain its usefulness, which would not be the case were 
a revised edition of the code published. Thesupplement is 
of considerable size and consists of three sections, relating 
respectively to ‘‘ General Sentences,” ‘‘ General Plant 
and Machinery and Accessories,” and to ‘ Prices and 
Dimensions.” There has further been appended to the 
supplement a list of code words, denoting different im- 
portant engineering firms. 


According to the statistics issued by the Association 
of German Iron and Steel Manufacturers, the total out- 
- of pig iron in the German ln (including Luxem- 

urg) amounted in the month of September to 661,068 
tons, against 681,651 tons in the previous month, 685,434 
tons in July, 1899, and 614,497 tons in September, 1898. 
During the first nine months of the current year the out- 
put was 6,028,577 tons, against 5,450,595 tons in the same 
period last year. These figures show a decrease for the 
month of September compared with the month of August 
of 20,583 tons, or 3.02 per cent.; but an increase com- 
pared with September last year of 46,571 tons, or 7.58 
per cent. The total for the nine months show an in- 
crease over the same period in 1898 of 577,982 tons, or 
10.60 per cent. 


The system of running standard gauge cars over narrow- 
gauge lines by mounting them on to special narrow-gauge 
trucks asdescribed in ENGINEERING, vol. Ixii., page 537, 
was introduced into France about three years ago. The 
experience gained with the system has recently been 
analysed by M. Claise, Ingenieur des Pont et Chaussées, 
and a very favourable opinion expressed as to advan 
of the method. In the 28 months’ working reviewed by 
M. Claise, there was only one derailment, and this arose 
from settlement of a newly opened line. In no instance 
was there a case of overturning. The load placed on the 
axles of the transporting trucks is not greater than is 
common on the axles of the narrow-gauge engines, and 
is therefore no heavier on the line. In conclusion, M. 
Claise points out that the plan allows narrow-gauge lines 
to accepb and forward traffic, which would otherwise 
have to seek another route. 


According to the Bulawayo Chronicle, a very important 
decision has been arrived at in regard to the Gwanda 
Railway as the result of the recent inspection of the line 
by Sir Charles Metcalf and Mr. S. F. Townsend. The 
present terminus of the line had never been definitely 
settled, but it was generally thought that the line would 
stop, pro tem., at the Gwanda township. Beyond the 
township, however, are such mines as the Jessie, West 
Nicholson, &c., and beyond that again are the Tuli coal- 
fields. Application has been made by the mining com- 
panies concerned for the inclusion of their properties in 
the present scheme, and it is intended that these shall be 
taken en route, the line skirting the ones going past 
these —— and on to the Umzingwane River, where 
it will stop for the present. But before long it is in- 
tended to push it on and tap the coalfields. This present 
extension beyond the Gwanda township means only a 
further 15 miles. ‘“ The importance of this to the mines,” 
our contemporary says, ‘‘is, of course, enormous, in the 
way of providing cheaper transport, and by the time 
Nicholson, &c., and beyond that again are the Tuli coal- 
fields those particular mines will be well on the way to 
being on that substantial basis which will be essential ere 
Rhodesia can thoroughly prove her gold-producing capa- 
bilities.” 

Another attempt to construct a navigable balloon is 
being made, this time by Count Zeppelin, in Germany. 
From a description which has - in the Aeronautical 
Journal, the body of the balloon is to be a cylinder 
with ogival ends, the length of the cylinder being 
420 ft., and its diameter 37 ft. This will be framed in 
aluminium, in order to secure the requisite stiffness to 
end on pressure, in which respect previous navigable 





lifting power. Netting will be stretched across 
; ium stringers, both inside and out, the former 
taking the pressure of the gas-bags, and the latter serving 
to support an outer covering of oiled silk, which will not 
only give a smooth exterior to the balloon, but will also 
serve to protect the gas-bags from injury ; and, further, 
the air space’ between the two layers of netting will 
diminish the changes of temperature in the gas, The 
aluminium frame is stated to weigh 7260 lb. The propul- 
sion is to be effected by a number of small screws running 
at a high velocity, an arrangement thought by the de- 
= to be more efficient than a single large screw. 

ere are to be four propellers in all, each 3 ft. 6 in. 
in diameter. No details are given as to the propelling 
— Manned with a crew of five men the oon is 

— to have a surplus buoyancy of 3000 lb. to 
4000 : 


_ The Militér-Wochenblatt publishes an article on shcot- 
ing tests in the German Army with reference to the rifles 
and tothe men. The preliminary test for men desirous 
of entering the special shooting class is that each man 
shall make three consecutive centres at 150 metres. The 
centre of the target used is about 30 centimetres (about 
1 ft.) in diameter, and the three points hit must not be 
so distributed that they cannot be enclosed in a rectangle 
24 centimetres high by 18 centimetres broad. The super- 
ficies of this rectangle is 432 square centimetres, while 
that of the centre is 707 square centimetres. In testi 
the rifles the gun is pointed resting on a sandbag, an 
five consecutive shots at 150 metres must hit a rectangle 
48 centimetres high by 18 centimetres broad, but no two 
shots must be more than 24 centimetres distant in a vertical 
line, so that the five points hit must also in this case lie 
within a rectangle 24 centimetre by 18 centimetres. It is 
evident that this test permits a rifle with a dispersion of, 
say, 20 centimetres too high or too, low at 150 metres to 
pass muster. It is necessary, therefore, that the user of 
a particular rifle should know its dispersion, but it is an 
open question whether the dispersion ascertained at 150 


requisite 
e al 





metres holds good for ter distances, or when the gun 
is not held horizontally. In testing cartridges 30 shots 
are fired, and 96 per cent. must hit points within a rect- 


angle 40 centimetres high by 25 centimetres broad, and 
60 per cent. within a rectangle 15 centimetres high and 
10 centimetres broad. is is done five times, and the 
whole of the 150 shots must have hit within a rectangle 
1.7 metres high by 2.4 metres broad. The writer in the 
Wochenbiatt criticises the tests, and advocates a larger 
expenditure on them, so that the men may have more 
reliable rifles and cartridges. 


The Russki Invalid publishes the report of the income 
and expenditure of the Russian State Railways, exclusive 
of the Trans-Siberian and Trans-Caspian lines. The total 
length of the railways dealt with was 23,905 versts (15,930 
miles) on January 1, 1898, and 25,201 versts (15,801 miles) 
on January 1, 1899, the increase for the =~ being 1296 
versts (864 miles). The receipts, expenditure, and net 

roceed_s for the three years 1896-7-8 were as follows: 
Reoseeiae 1896, 289,725,305; 1897, 311,646,705; 1898, 


324,253,584 roubles. Expenditure: 1896, 266,336,301 ; 
1897, 183,683,909 ; 1898, 120,948,218 roubles. Net pro- 
ceeds: 1896, 123,289,004; 1897, 127,982,886: 1 


133,303,366 roubles. The net proceeds of 1898 were, 
therefore, 5,320,000 roubles more than in 1897, and 
9,910,000 more than in 1896. For the increase and im- 
provement of the railways for commercial and strategical 
eg oy in 1898, the credits assigned amoun to 

126,000 roubles. Of this amount, 4,037,000 roubles 
were for strategical and mobilisation purposes, chiefly on 
the western frontier, the line from Lublin to Sedlets in 
Poland being doubled. The Priamur Viedomosti states 
that the Trans-Baikal Railway from Stretensk has been 
completed to the extent of 557 versts (381 miles). In 
addition the rails have been laid down from Misov to the 
River Selenga, which flows into the Baikal Lake from the 
south, a distance of 106 versts (71 miles). The rails will 
be laid on the remaining 400 versts (267 miles) by the 
end of this year. At present, according to the Yeniset, 
the journey from St. Petersburg to Vladivostok in summer 
takes 27 days. The completion of the Trans-Baikal 
Railway will reduce this to 20 days—namely, from St. 
Petersburg to Irkutsk ten days, from Irkutsk to Stretensk 
two days, from Stretensk to Khabarovsk, by water, six 
days, and thence to Vladivostok, two days. 





CrysTaLs Ercuep on Guiass.—Mr. C. E. Benham, of 
Colchester, has produced some interesting effects by 
crystallising various salts in a thin layer on glass and then 
exposing the glass to the vapour of fluoric acid. The crystals 
act as a ‘‘ resist,” and their microscopic forms are beauti- 
fully uced etched into the glass. The exposure to the 
vapour is from 3 to 5 minutes, the glass being first well 
warmed to prevent the crystals from dissolving, 


Tur GorKErK Viapuct.—The White Star Line steamer, 
Majestic, which foonege sailed from New York, carried 
among her passengers a force of tridge erectors for Burma, 
where they will be engaged in erecting the Gotkeik 
Viaduct constructed by the Pennsylvania Steel Company. 
The party, which number + about twenty-five men, is in 
charge of Mr. Louis N. Gross, who has been connected 
with the Pennsylvania Steel Company for “a years in 
the capacity of foreman. The first steamship, loaded 
with the first consignment of material, amounting to 
about 2000 tons, has cleared for sailing, and is expected 
to reach Rangoon simultaneously with the men. In 
addition to the steelwork the cargo contains some twenty 
carloads, comprising the erection plant, including com- 
plete air compressor plant and a steel traveller, which 
will have an overhang of 160 ft. 
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THE LOWEST TENDER. 

TuerE is no more hateful phrase to the con- 
tracting engineer than ‘‘the lowest tender.” The 
system of giving a contract to the man who will 
undertake to do it for the smallest amount is so 
illogical that it is a wonder it should have ob- 
tained so wide a vogue. No one adopts it in his 
private affairs. We do not put the provisioning of 
our households, the education of our children, or 
the clothing of our families up to public tender. 
In all these matters we exert ourselves to secure 
the quality we aim at in the goods, or services, 
for which we pay, and we make the cost a secon- 
dary matter. It is not that we are indifferent 
to the cost, or that it does not influence, or 
even determine our choice, but we do _ not 
put it in the front of our bargains. What 
we insist upon is that we should obtain a certain 
variety, or standard of excellence, and we give our 
preference to the dealer on whom we can rely to 
fulfil our requirements in that particular. We may 
not be able to afford to send our children to Eton, 
or to buy our coats at Poole’s, but when we select 
a school, or a tailor, we endeavour to find that one 
which gives the best return for the sum we can 
spend, and we do not heed an offer of lower terms 
from a rival establishment unless we are quite 
certain as to quality. Public bodies, however, 
reverse this method of doing business ; they make 
the price the governing factor in the bargain, and 
they expect their engineer to attempt the impos- 
sible task of making manufacturers deliver first- 
class goods for less than their cost. 

A mercantile transaction has two parts — the 
furnishing of goods or services, and the payment of 
money. Now it needs the smallest possible intel- 
lectual capacity to compare two sums of money ; a 
little child can distinguish between sixpence and a 
shilling ; the most rural of rural boards can see the 
difference, 15001. and 20001. as the price of a 
sewerage scheme. But when it comes to judging 
the quality of goods, or work, the case is entirely 
changed ; it is only the expert that can distinguish 
between the best quality and the next best. It is 
even more difficult to express the difference in 
words, and in most cases it is absolutely impossible. 
Our language lags a long way behind our senses ; 
we can see and feel variations which we are quite 
unable to express. We know that one article is 
better than another; we may even know in what 
respect and to what extent they are unlike, 
and yet be absolutely unable to convey the 


33|information to another person who has not 


our educated perception. The most lengthy and 
carefully-drawn specification is inadequate to secure 


8| what we desire, and, even the usual phrase—that 


the goods or work shall be to the satisfaction of 
the engineer—is not a perfect safeguard. It is 
only accepted because it is known that it will not 
be construed in its literal meaning. Engineers 
may reject bad work, and give a very curt answer 


9 | when asked for their reasons, but it is seldom that 


they will venture to adopt this procedure when they 
do not feel able, if necessary, to put their fingers 
The goods, which are of fairly 
even quality, and only a little less than as good as 
they should be, are often passed, although the en- 
gineer feels that his clients are not getting what he 
desires for them. He knows that the goods are 
not perfect, and yet if he tries to give his reasons, 
his instances seem trivial and inconclusive, while 
to refuse to specify the causes of rejection of fairly 
good work is too high-handed a proceeding for most 
men, even of a high professional standing. 


ae 





’ The manufacturer who supplies second-rate 
goods, in place of the best, is not necessarily dis- 
honest. ‘They may be, and often are, the best that 
he can make, and he does not believe that anyone 
can make better. He may admit to himself that 
they have defects, but his experience tells him it is 
impossible to attain an all-round perfection, and he 
does not believe that anyone can accomplish such 
anend. It is not given to everyone—indeed it is 
given to very few—to be able to govern an army of 
workmen so completely that each shall carry out 
his ideas with uniform success. To do so means 
that there shall be none who are lazy, care- 
less, or dishonest, and that is almost beyond hope. 
Nevertheless, there are manufacturers who come 
very near attaining such a result, men with the Napo- 
leonic capacity of selecting capable subordinates 
and of educating them in their own ideas until the 
servants imbibe somewhat of the genius of the 
master. This implies that the master has a clear 
policy and that he has the energy of character to 
carry it out, and to mould others to his will so 
firmly and persistently that they not only accept 
it intellectually, but assimilate his methods until 
they become the habits and impulses of their lives. 
It is from such men that the great improvement 
in manufacturing processes arise. They are too 
rare, however, to account directly for the vast 
amount of good work which is turned out, and 
much of it must be credited to their indirect in- 
fluence. They inaugurate methods which lesser 
minds can—and do—follow successfully. Like the 
schoolmaster they set a ‘‘ copy,” which by patience 
and practise others, who are quite incapable of 
originating it, imitate very fairly. Once a method 
has been adopted, and the opposition it evokes 
crushed, or worn out, it is surprising how well it 
persists. That intangible thing which we call 
‘* system ” is endowed with an energy which often 
appears inexhaustible ; it goes pert shee by 
virtue of its inertia shoving aside obstacles, and 
grinding down irregularities like a glacier. The 
difficulty is to get it set in motion, and it is not 
all who have the strength, or the firm purpose, to 
effect this. Those who cannot either originate a 
system or copy one, can never hope to turn out 
the best kind of work. 

The quality of work is relative to its purpose. No 
one would demand the same accuracy in a plough as 
ina steam engine, or ina steam engine as in @ mea- 
suring machine. But it does not lie within the 
possibilities of manufacture to turn out any quality 
of work at will in one department. It is useless 
for a master to instruct his foreman in regard to 
two similar engines: that one must be of the 
highest class of workmanship and finish, while 
the other must be of mediocre quality, unless he 
keeps them in distinct shops, with separate staffs 
of workmen. The fitter, or the turner, who is 
allowed to turn out inferior work for weeks cannot 
be immediately brought up to the point of ex- 
treme accuracy, while, on the other hand, the 
mechanic accustomed to work to thousandths of an 
inch can seldom forget his training sufficiently to 
eres the easy fits which obtain in pea work, 

, therefore, follows that the quality of the goods 
of a firm is fixed, and can only be altered by long 
effort. It may be well suited for the market for 
which they are intended, and it may be good value 
for the price usually obtained.. But that is not the 
point when the best work is demanded. No speci- 
fication, however strict, and no supervision, how- 
ever watchful, will secure first-class work from a 
shop in which the tools and methods are inferior. 

The consulting engineer usually knows a good 
deal about the manufacturers who are likely to 
send in tenders in response to his specifications, 
and he is aware which of them are able to fulfil 
his requirements. Oftener than not, if the matter 
is in the hands of a public body, he is prevented 
from making any use of this knowledge. The 
committee accept the lowest tender, heedless of 
the engineer’s remonstrances that the particular 
firm is incapable of giving them what he wants. 
They point out to him that he has the fullest power 
of rejection in to anything that is wrong, 
and hint that the fault will lie with him if the 
installation is less than perfect. He knows better ; 
he must take everything which cannot be proved 
to be imperfect, and his clients will lose the advan- 
tage in the matter of wear and durability which 
comes from uniform perfection. In the course of a 
dozen years they will have paid in repairs far more 
than their initial saving, in addition to the risk of 
breakdown they will have run. It may be argued 
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that it is immoral of the engineer to accept work’ 


that is not of the best, but he has no choice 
if the divergence from his standard of quality 
is not too great. When he has warned his clients 
that the particular firm is not able to do first-class 
work, he has cleared himself of responsibility. 
Everybody knows that each establishment has its 
standard of quality. No woman looks for the same 

rfection of dressmaking in Holborn that she does 
in Oxford-street ; there is also a gradation between 
Regent-street and Bond-street, even when identical 
materials are used. When our suburban doctor 
does not cure us, we make a visit to Harley-street, 
and so on. We know that quality depends on the 
capacity of the producer, and that he cannot exceed 
himself whatever he is paid 

The system of restricted competition which is 
often adopted, furnishes a via media between the 
risks of bad work and of excessive prices. If 
tenders be asked from certain selected firms who, 
according to the engineer’s experience, are able 
and willing to turn out thoroughly good work, the 
buyer is put into a very safe position. He is 
assured of getting first-class work at the lowest 
market price of the day; more than that, he 
cannot honestly expect. In general, public 
bodies in this country are quite aware that 
“‘the best is the cheapest ;” but they are not 
sufliciently imbued with the judicial spirit to 
enable them to agree upon a restricted com- 
petition which shall include the best firms and 
none other. In many towns they would gladly 
confine their orders to the immediate neighbour- 
hood, but they seldom have the hardihood to publicly 
acknowledge their desire for local protection of this 
kind. The attempt to draw up a list of firms, such 
as exists at the Admiralty, deemed capable of satis- 
fying their requirements, would raise a wild discus- 
sion in the council chamber. Someone would be 
certain to propose the selection of all the local 
firms, and o would be a bold man who dared to 
move their rejection. Then the system would 
break down, for it only needs the insertion of one 
inferior establishment on the list to destroy its 
utility. 

The only safe method by which public bodies 
can obtain the advantages of restricted com- 
petition, is by leaving the selection of names to the 
engineer. The responsibility of the job lies on his 
shoulders, and he ought to have the power of ex- 
cluding all contractors whom he believes to be in- 
capable of fulfilling his specification. Of course 
this arrangement lays him open to charges of 
favouritism, but he need not greatly trouble him- 
self about them so long as he nominates a sufficient 
number of firms to insure a real and active com- 
petition. His duties are towards his clients and 
not towards the trade; it is not his business to 
afford every firm—not even every good firm—the 
opportunity of tendering, but only to select a 
sufficient number to insure that the offers shall 
be the lowest which the respective firms are 
willing to accept. Probably no two engineers 
would make exactly the same selection for a 
particular job, and it is not desirable that 
they should, for it is seldom that the avail- 
able choice is not greater than the necessities 
of free competition demand. We are assuming 
that the engineer is a man who respects the eti- 
quette of his class, and keeps himself clear of all 
commercial entanglements. Fortunately, the few 
who attempt to run with the hare and hunt with 
the hounds, seldom attain to a high place in the 
profession. Our public bodies, to their honour, 
generally seek to obtain the best advice, and for 
that they are willing to pay adequately ; we may, 
therefore, assume that the men whom they employ 
are above the suspicion of using their position to 
further their private ends. We are glad to think 
that the sense of professional honour is as keen 
among engineers as in any other calling, and that 
they may be trusted not only to superintend the 
design and construction of works, but also to advise 
as to those by whom they are to be executed. 





BRITISH MERCHANT SHIPPING. 
Tue facility with which the Admiralty secured 
the large number of merchant steamers now con- 
veying troops to the front, is a striking testimony 
to the great extent of our merchant shipping ser- 
vice and to the advantage of such an appendage to 
national resources. A great fleet of modern steamers, 
whose tonnage aggregates nearly 630,000 tons, has 
been withdrawn for special army service within 


two or three weeks without any inconvenience re- 
sulting, notwithstanding that our oversea trade 
now exceeds in volume that of any previous period 
in the world’s history. Thus there were no ships 
lying idle for want of work ; but the places of the 
many regular liners chartered have been taken by 
general traders, and our carrying trades go along 
undisturbed. Freights, it is true, have gone up; 
that was only to be expected with one-twentieth 
of our merchant tonnage withdrawn from trading ; 
but the financial gain, widely distributed among 
owners, need not be grudged, in view of the way 
they are handicapped with Government bounties 
given so largely to their competitors of other nations. 
Something like an eighth of the 10or 11 millions pro- 
vided for the War will, in addition, go as direct gain 
to the British shipping industry, which does not often 
secure Government help of any sort. This, how- 
ever, is but an evanescent benefit; the point of 
consequence is the strategical advantage of such a 
resourceful fleet. A navy may command the seas ; 
but so soon as war is declared, a merchant fleet 
may be required equal to transporting an army 
corps, for merchant ships of other nationalities 
would probably involve delay, and would certainly 
cost enormous sums, even although naval power 
was by their side to protect them. 

In view of this it is satisfactory to note that no 
nation could so quickly mobilise a merchant fleet 
of transports of 630,000 tons; and certainly not 
without seriously inconveniencing their oversea 
services. Indeed, Germany would in such event 
require more than one-fourth of her whole tonnage ; 
France, one-half ; the United States one-fifth, in- 
cluding her Lake tonnage; Norway, one-third ; 
and Russia, Spain, Austria-Hungary, and Sweden 
practically every ship which they severally possess 
inany part of the globe ; while, as we have said, we 
have only taken one out of every 20 ships, instead of 
one out of every four, as is the case with the most 
favourably situated Continental Power. This is, 
perhaps, only as it should be; we are a great 
maritime power, a great colonising people ; and it 
is imperative that in addition to maintaining our 
supremacy of the sea, we must never lose sight 
of the necessity of keeping intact our means of 
communication across all the seas, for our mer- 
chandise in peace and our soldiers in war. 

Are those great avenues. over the seas so fully 
Britain’s as of old? The question is only second 
to that of naval supremacy ; for apart from the 
transport of punitive expeditions, the influence of 
the flag is a paramount importance. Nor is the 
time inopportune for glancing at the relative pro- 
gress of merchant fleets, and it is most satisfactory 
to note that we still hold our own. Five years 
ago our merchant fleet, excluding vessels of 100 
tons, numbered 9333 vessels of 11,563,997 tons ; 
now the number is 9044, and the tonnage 12,587,904 
tons. These are the latest figures, as given by 
Lloyd’s Registry of Shipping. They show an in- 
crease of rather more than a million tons, which 
must be pronounced very satisfactory. Our colo- 
nial fleet does not increase ; it is now 2099 vessels 
of 1,077,408 tons. The United States comes second 
to Britain in the amount of its tonnage ; and its 
increase, 484,318 tons, is the next best. Five 
years ago they had 3285 vessels of 1,964,359 tons ; 
now they have 3150 vessels of 2,448,677 tons. In 
other words, they have added one-fourth to their 
tonnage of five years ago, and although much of 
this is due to Lake traffic, there can be no doubt 
about prospective increased influence on the Atlan- 
tic and Pacific. 

In the fleet of Germany we note the same de- 
crease in number, and increase in size, of vessels, 
as characterise the British figures. Five years ago 
the German fleet included 1819 vessels of 1,735,683 
tons ; to-day it is 1604 vessels of 2,113,981 tons, an 
increase of 378,298 tons, which pro rata is consider- 
ably larger than Britain’s increase. Germany has 
added a fifth, the United States a fourth, and 
Britain barely a tenth ; but we haveadded two for 
every one ton of the United States, and over 24 for 
every German ton. In both cases there is a de- 
crease in sailing tonnage of about 30 per cent., so 
that the net increase shows fairly accurately the 
relative augmentation of carrying capacity. German 
shipping companies are not only actively aggressive, 
but admirably organised. They make the most of 
each service. Of this evidence is afforded by the 
many auxiliary lines radiating from every a 
visited by their large ships on their way to China 
and Japan. Norway comes next, but shows a con- 








siderable decrease ; but this is counterbalanced by 





the fact that it has demolished many of its sail- 
ing craft and doubled its steam tonnage. France 
is next, and here we find that in five years its 
fleet has increased from 1174 vessels, of 1,052,022 
tons, to 1151 vessels of 1,179,515 tons, an addi- 
tion of 127,493 tons, which is not strikingly 
large, as the sailing tonnage has increased, so 
that the increase in carrying capacity is not 
nearly so great as is suggested by the figures 
for Britain, United States, and Germany. Of 
the other increases, that of Russia is most notice- 
able. Although only ninth on the list, it has 
increased its tonnage by a fifth, and now it 
stands at 594,434 tons. Denmark, too, has added 
99,055 tons, equal 30 per cent. to her total, making 
it 422,856 tons, which places her twelfth on the 
list. Italy has an increase of 59,231 tons, only 
about 8 percent. ; Spain of 56,739 tons, or 10 per 
cent. ; Sweden of 47,074 tons, or 9.3 per cent. 
Holland stands practically stationary, although 
many sailing ships have been superseded by 
steamers with greater carrying capacity. Austro- 
Hungary has added 51,140 tons, or 17 per cent, 
This ratio, however, is an interesting rather than 
accurate basis of calculation ; 10 per cent. on 11} 
million tons is much more satisfactory than the 
same proportion on one million. The satisfactory 
point is that for every 100 tons of shipping Britain 
possesses the United States have only 194 tons; 
Germany, 16? tons; Norway, 13 tons; France, 
8? tons ; Italy, 6? tons; Spain, barely 5 tons; 
Russia, 4? tons; Sweden, 4$ tons; Holland, 
34 tons ; Denmark, 3} tons; and Austro-Hungary, 
2? tons. We can well afford to see these countries 

ding to their respective fleets, especially when, 
as we have shown, the increase is still nearly three 
British tons even to one German, or two to one of 
the United States. We give some of the figures in 
tabular form for reference : 


Composition of Merchant Fleets, 1894-1899. 
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| og 
1894. | TN eene | 33 
— | in Tons. | £3 
- ee EN | 35 
| \ Tine 
No.| Tons. |No.| Tons. 12° 
United Kingdom '9333|11,563,997 |9044|12,587,904 1,023,907 | 8.85 
Colonies. . oe 2526 | 1,224,285 |2099| 1,077,408 146,877" | — 
United States |. |3285| 1,964;359 |3150| 2,448,677 484,318 | 24.6 
German.. _..|1819| 1,735,683 |1604| 2,113,981 378,298 | 21.8 
Norwegian . . 3394| 1,710,313 |2663| 1,643,217 _ 67,096" | — 
French ..  ../1174) 1,052,022 |1161| 1,179,515 | 127,493 | 12.1 
Italian .. — ..|1358| °796,247 |1162| '855,478 | 59,231 | 7.95 
Spanish -. ..| 877| 564,404 | 712} 621,143 56,739 | 10 
Russian ..  ../1190| 492,202 |1159| 594,434, 102,232 | 20.8 
Swedish..  ..|1479| 505,711 |1873| 552,785| 47,074 | 9.3 
Dutch .. ..| 514) 442,071 | 383) 444,450, 2379 | 5 
Danish |. || 844, 323,801 | 760} 422,858, 99,055 | 30.6 
Austro-Hun- 
garian | 347 298,674 | 284 $49,814 | 51,140 | 17 
* Decreases. 


There is still another measure of the position of 
British shipping—the relative proportion of the 
carrying done for the several nations by ships of 
different flags. Here the Board of Trade returns 
recently issued give accurate data. We take first 
the ships frequenting British ports, either for im- 
port or export trade. The total is 90,963,966 tons, 
and 70.6 per cent. of this is British owned, while 
the highest ratio in former years was 73 per cent. 
exactly ten years ago. Since then there has been a 
decrease, which is specially marked for the past 
year. The German flag is the mest frequent foreign 
emblem seen in our ports. Such ships, however, 
only represented 3 million tons, as compared with 
Britain’s 64} million. As to German progress, we 
note that in 1885 its portion was 2 million tons ; 
and in 1890, 24 million. Next comes Norway, 
with 2,812,484 tons, treble the tonnage of ten 
years ago; then Holland, with 2,237,501 tons, 
30 per cent. more than ten years ago; Sweden, 
with 1,716,957 tons, double the total of ten years 
ago ; Denmark, with 1,703,019 tons; and next in 
order France, Spain, Belgium, and _ others ; but 
when mentioning this doubling and trebling of 
these small proportions of foreign tonnage—for 
even Germany’s total only equals 3 per cent of the 
whole of the tonnage frequenting our ports—it 
should be remembered that the total tonnage of 
vessels visiting the United Kingdom has gone up 
in ten years from 74 to about 91. million tons. 
Our own proportion has increased from 54 to 64 
million tons, and that of foreign ships from 20 to 
26} million tons. Thus the foreigner 1s making 
way, effectively yet slowly. 





We have said that Britain still does 70.6 per 
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cent. of her own carrying, according to the tonnage 
of arrivals and departures at her ports. It is in- 
teresting to note to what extent other nations simi- 
larly do their own work. Norway stands first with 
66.6 per cent. ; Denmark next, 56.1 per cent. ; 
Spain, 44.8; Germany, 42.4 per cent.; and in 
none of these cases can the proportion be said to 
be an increasing one. Sweden does 35.6 per cent. 
of her carrying, France 30.3, United States 20.2, 
Japan 19.1, Argentina 43.1, Belgium 18, and 
Russia 8.6 per cent. ; so that Britain occupies by 
far the most favoured position in respect of her 
independence of foreign help. It will be recog- 
nised that it is impossible to anticipate the time 
when Britishships only will be found in ourharbours. 
We might, if we carried patriotism to a ridiculous 
extent, send British goods only in British ships, 
but we could not so determine the carriage of our 
imports. Thus our requirements from foreign 
countries has its natural corollary in the visits of 
foreign ships to our ports to a more or less extent. 
As it happens it is a growing ratio, which is partly 
due probably to increased imports. In like manner 
our trade transactions from foreign sources with 
other countries is partly the cause for a large 
peaceful invasion of foreign harbours, but this 
does not altogether explain the great extent of the 
dependence of foreign countries upon our ships. 
Besides doing practically three-fourths of our own 
carrying, while other nations do only from one- 
fourth to little more than half, Britain continues 
to do on an average quite one-half of the trade of 
other nations. Thus the most recent figures show 
that she does 58.4 per cent. of the United States 
trade, 53.8 per cent. of Portugal, 52 per cent. of 
that of Holland ; 50.3 per cent. of Chili’s work ; 
49.7 per cent. of Russia’s; 35 per cent. of Ger- 
many’s ; 48.7 per cent. of Belgium’s ; 45.4 per cent. 
of France’s; 40.5 per cent.of Italy’s, so that there 
can be no question of the predominance of the 
Union Jack. Altogether, the figures we have 
examined do not suggest any feeling of alarm as 
to the progress of our competitors. 





THE RAILWAYS OF NEW ZEALAND. 
In New Zealand there are 2090 miles of railways, 
which is a considerable length when we remember 
how well the islands are provided with steamship 
services, and that all the. large towns are on the 
coast. The railways are feeders to the ships, carry- 
ing freight to the nearest port, to be transported 
over long distances, and again receiving it for dis- 
-tribution at the point of disembarkation. There 
is no general railway system commanding the whole 
of either island. The largest section is on the 
middle island, mostly following the east coast line 
from Orepuki on the extreme south, through Inver- 
cargil, Dunedin, Oamaru, and Christchurch to Cul- 
verden, some 140 miles from the north end of the 
island. From this line nearly a score of branch 
lines run into the interior, but they are mostly 
short, the average being about forty miles. On 
the north and north-west of the island are three 
short lines connected respectively with Nelson, 
Westport, and Greymouth. On the north island 
there are two principal systems. The southern 
connects Napier, on the east, with Wellington, on 
the south, and New Plymouth on the west. The 
northern system has Auckland as its chief town, 
and has several branches, one of which conveys 
tourists to the famous hot springs. Such an 
arrangement complicates management and renders 
economy difficult. Nevertheless, the rate of in- 
terest earned on the capital cost of the open rail- 
ways (16,404,0761.) was 3.29 per cent. in the year 
1898-9, ending March 31. This is a better return 
than was secured by any Australasian colony in the 
previous year, except New South Wales and Wes- 
tern Australia. 
_ The return of the past year shows a satisfactory 
mcrease on that of its predecessors. The re- 
venue has grown by 93,6571., to 1,469,665/. from 
1,376,008/., while the working expenses have only 
been augmented by 72,5471. he working ex- 
penses were 63.26 per cent. of the year’s returns, a 
proportion which will doubtless be reduced in the 
uture, as the systems are consolidated. For the 
present, however, it has risen nearly 1 per cent. 
annually for the past two years. It must be re- 
membered that wages are high in New Zealand, and 
that labour is exceedingly well represented in the 
Legislature, and is therefore able to exercise con- 
siderable influence on the Minister who is respon- 
sible for the railways, the whole of which, with 





two small exceptions, are Government property. 
The receipts per train-mile are very good, being 
7s. 5d. in 1898-9, 7s. 6d. in 1897-8, and 7s. 64d. 
in 1896-7. The number of passengers, exclusive of 
season ticket holders, was, last year, 4,955,553, an 
increase of 6 per cent. in number and 9 per cent. 
in revenue. In the goods department 2,744,441 
tons (including an equivalent weight of live stock) 
were carried last year, producing a revenue of 
927,6941., an increase of 115,695 tons and 45,9981. 
revenue over last year. The tonnage increased by 
42 per cent., and the revenue by 5} per cent. 

The increase in the proportion of working ex- 
penses to receipts is due entirely to the expendi- 
ture of the maintenance, locomotive, and car and 
wagon branches. The public of New Zealand, as 
of all other countries, are always demanding in- 
creased facilities of travel, particularly in the matter 
of express through services, and often these services 
do not afford an adequate return. The Minister 
of Railways, the Hon. A. J. Cadman, in the last 
annual report,* says, ‘‘ With our numerous ports 
of entry the New Zealand railways are forced to 
live upon the local business procurable, and the 
ideal train services for this class of business are 
fast stopping trains equipped with ample power 
and a continuous brake.” Such a policy, of course, 
does not commend itself to the passengers who 
have long journeys to make, and who think that 
the local traffic should make way for them. The 
train-mileage increased last year from 3,666,483 
miles to 3,968,708 miles, or 8 per cent., while the 
revenue only increased 7 per cent. The cost per 
train-mile for locomotive charges increased from 
13.7d. to 14d., due to increased rate of wages, 
replacing old engines with new, and heavy repairs 
owing to increased age of the stock. The car and 
wagon repairs rose from 65,3441. in 1897-8 to 
73,6801. in 1898-9, increased rates of wages being 
credited with a part of the increment. The cost of 
maintenance of permanent way advanced from 
327,9871. to 357,1891. The increased age of the 
lines, and the necessity of providing heavier rails 
and stronger structures to carry the heavier type of 
engines now running, renders the work of mainten- 
ance largely one of reconstruction. The cost per 
mile of railway for maintenance has advanced from 
138.571. in 1894-5 to 172.921. in 1898-9. This in- 
creased rate may be expected to continue until the 
railway lines of the colony are relaid with heavier 
rails, and the structures rebuilt to carry heavier types 
of locomotives. This is being done at the cost of 
revenue. There are still in New Zealand 556 miles 
of track laid with 40-lb. rails, and 64 miles with 
30-lb. rails. The Minister is advised that 190 miles 
laid with 40-lb. rails, besides 130 miles laid with 
52-lb. iron rails, and various other weights of rails, 
should be relaid with 56-lb. rails within the next 
five years. To provide for relaying, reconstruction 
of and repairs to bridges and other structures, and 
for ordinary maintenance of the lines, will require 
an annual expenditure of about 400,000/. for the 
next five years. It is also estimated that during 
the next five years there must be spent two millions 
sterling on stations, bridges, signals, locomotives, 
rolling stock, automatic brakes, and other plant. 

The Government of New Zealand are making 
liberal rate concessions to stimulate traffic, and in 
the current year the following will take effect : 
20 per cent. on agricultural produce ; 40 per cent. 
on lathes and cheese ; and 5 per cent. on artificial 
manures. These concessions involve a sacrifice of 
revenue of 40,0001. a year. It would be very bad 
economy in such a country to endeavour to make 
profit out of the railways beyond the amount neces- 
sary to pay interest on the capital expended. It 
is unfortunate that in the Australasian Colonies 
there is a considerable section of the popula- 
tion which cling to the towns, when it would 
be to the general advantage for it to settle on the 
land and aid in cultivating the country. These 
people cry out for protection to enable them to en- 
gage in manufacturing, and it is very difficult for 
the Government to disregard them. Many of them 
might be induced to settle up country if they could 
be within touch of a railway, which would render 
their isolation less extreme, and would assist them 
in getting their produce to market. A farmer has 
been defined as a man with plenty to eat and 
nothing to spend, and this is doubly true when 
he is remote from a railway. In that case he can 
only profitably grow produce which is relatively 


* Railway Statement. By the Hon. A. J. Cadman 
Minister of Railways, 1899. Wellington: John Mackay, 
Government Printer. 











valuable, such as wool, and his opportunities are 
proportionately restricted. It is good policy of a 
colony to push its railway construction up to the 
very limits of economical working. 





RESTRICTED LICENSES BY 
PATENTEES. 

INTIMATELY connected with the right to make, 
use, and vend a patented article, is the privilege 
of granting licenses to other persons to do the same 
thing. In addition to an express grant for this 
purpose in the body of the Letters Patent, there is 
a prohibition forbidding the use of the invention 
‘* without the consent, license, or agreement of the 
patentee under his hand and seal.” Such being 
the state of the law, and so important to licensees 
a complete knowledge of the exact nature of their 
rights, it is instructive to investigate the restric- 
tions and conditions which may be placed by the 
patentee upon the manufacture, use, and sale of 
the patented article. 

The ordinary form of the license is well known, 
but there are many different conditions under 
which it is granted. Thus it may be co-extensive 
with the patent right in area, or in duration of 
time, or both. It may be exclusive or non-exclusive, 
that is to say, the sole right to use, manufacture, 
and sell the patented article may be conferred upon 
the licensee, or the patentee may reserve the right 
to extend the privilege to subsequent applicants. 
It might here be observed that the material distinc- 
tion between the rights of a sole licensee and an 
assignee of the entire patent, is that the assignee 
can sue for infringement—a power which cannot be 
exercised by anyone, who, like a licensee, has no 
interest or property in the patent. The reason for 
this is that the only right which a mere licensee can 
acquire under letters patent isa right of user. The 
patentee may grant licenses to other persons, and 
consequently an infringement is an injury to him- 
self and not to a licensee. 

In addition to ‘restrictions as regards time and 
space, to which we have already alluded, there are 
certain other restrictions which may be imposed by 
a patentee. Thus licensees are often required by 
covenant to place particular labels or fen on all 
goods manufactured under the patent. In Cross- 
thwaite v. Steel (1889) 6 R.P.C., 190, the plaintiffs 
as co-owners of a patent for improvements in, or 
appertaining to, firegrates or stoves, had agreed in 
writing that the defendants should be at liberty to 
use the patented article for ten years, provided each 
stove was stamped with the words ‘‘ Crossthwaite’s 
Patent, No. 2496.” In consequence of a sale by the 
defendants of stoves. not having these words 
stamped upon them, they were held liable in an 
action for infringement. 

According to an important case which was decided 
in January of the Heyer year, the powers of a 
patentee with regard to the imposition of restric- 
tions upon his licensee are very wide indeed. Sup- 
pose the licensor wishes to restrict the sale of the 
patented article, except in conjunction with some 
article of his own manufacture—the question is, 
Can he do so? To take a concrete instance. -The 
following ‘‘ limited license” is printed upon the 
cover of , Sn in which the Incandescent Gas Light 
Company sell their ‘‘ mantles”: ‘‘ The Incan- 
descent Gas Light Company, Limited, in supplyin 
the mantle contained in this box, grant a limite 
license to the purchaser to use and sell the same 
on the express condition that neither the purchaser 
nor any other person into whose hands the same 
may come, shall use or sell the said mantle except 
in connection or for use with burners sold or sup- 
plied by the company ; and any other sale or use 
will amount to an infringement of the company’s 
patents. The company supply maniles for the 
purpose of renewals at the nominal price of 1s. 3d., 
subject to the limitations above set forth.” 

In the case of the Incandescent Gas Light Com- 
pany, Limited, v. Canklo (1895, 12 R.P.C., 262], it 
was definitely decided that unless the purchaser is 
clearly proved to have received notice of the 
restrictive license he cannot be held liable for in- 
fringement. The facts in that case were shortly as 
as follows: The plaintiffs’ course of business was 
to sell only through agents, whose dealings were 
restricted to their respective localities. The de- 
fendant employed a friend who resided within 
the district of the plaintiffs’ London agent, to 
purchase from that agent certain mantles. After 
these were paid for by his friend, and consigned 
direct to the defendant in the Isle of Wight, he 
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first discovered on unpacking, that each box had a 
notice on it in the form to which we have already 
alluded. He covered up the notices with his own 
labels, and resold the goods to his customers. His 
friend, when buying, never saw the boxes or the 
notices. In this case there was held to be no in- 
fringement and the action was dismissed with cost. 

The decision is based entirely upon the fact that 
notice of the conditions had not been brought to 
the defendant’s mind before the actual purchase. 
Mr. Justice Wills said: ‘‘The defendant had 
bought the ‘mantle’ subject to no condition ; and 
the bringing of a condition to his knowledge after 
the tale was completed will not, and ought not, to 
suffice, It would be most oppressive if every 
person who buys a box of this description, who 
happens to find out before he uses the mantle that 
its use was subject to this condition, were to be 
bound to observe those conditions. . . . To sell a 
man an article without restriction, and without 
saying a word about restriction in the first in- 
stance, and then to forward the article a week 
after the contract with a notice of this kind at- 
tached to it, is to my mind preposterous.” 

In the case of the Incandescent Gas Light Com- 
pany, Limited, and others v. Brogden [1899, 16 
R.P.C., 179], we have a definite statement that the 
limited license used by the plaintiff company can be 
enforced. The facts were shortly these: The In- 
candescent Gas Light Company, Limited, were the 
owners of Letters Patent No. 15,286 of 1885 granted 
to Carl Auer von Welsbach and No. 3592 of 1886 
granted to Oliver Imray, both of which were for 
inventions for the manufacture of mantles for incan- 
descent gas lighting. The defendant had previously 
traded in incandescent goods, in respect of which 
an injunction had been granted against him. Upon 
the receipt of an order for certain goods of this ies 
from a man named Moore, he handed it over to 
Messrs. A. Smith and Co., of South Shields, for 
execution. This firm (which in the course of the 
case was found to be in close alliance with the de- 
fendant) ordered mantles from the company. The 
‘* limited license ” set out above was printed upon 
the cover of each box in which the mantles were 
sold. 

It was proved that correspondence had passed 
between the defendant and the manager of the 
defendant company as to the validity of this limited 
license. A certificate of validity had been granted 
in respect of the patents. Mantles of the plaintiff 
companies’ manufacture were only sold in boxes 
bearing the said terms and conditions. There was 
very little doubt that the defendant had actually 
purchased the mantles with full knowledge of the 
terms and conditions. The alleged infringement (in 
respect of which an injunction was sought by the 
company) was the sale of a mantle for the a 
of use with a gas burner, not sold or supplied by 
the plaintiff company. The printed label on the 
boxes had been obliterated by the defendant 
before re-sale. It is only necessary for our present 
ee to refer to those parts of Mr. Justice 

ennedy’s judgment which deal with the question 
of a limited license. His Lordship said: ‘‘ Mr. 
Terrell has satisfied me that a patentee has a right 
not merely by sale without reserve to give an un- 
limited right to the purchaser to use, and thereby 
to make in effect a grant from which he cannot 
derogate, but may attach to it conditions, and if 
those conditions are broken then there is no license, 
because the license is bound up with the observance 
of the conditions. I think that the defendant 
bought an article subject to those conditions, the 
conditions formed a part of his right to deal with it 
at all, and that he did deal with it in a way incon- 
sistent with the conditions, because he sent, in answer 
to an application for a complete incandescent lamp, 
this burner manufactured by another person.” 

While we do not recognixe the establishment of 
any new principle in the judgment delivered by Mr. 
Justice Kennedy, it is clear that the doctrine which 
he lays down is capable of wide extension, and that 
it places a very formidable weapon in the hands of 
the patentee. That a license should not be encum- 
bered with oppressive restrictions has long been a 
well-known proposition in patent law ; but if we 
press the application of this case to its logical con- 
clusion, it would seem that the patentee can 
refuse to grant a license except in conjunction with 
any article of his own manufacture. Doubtless 
the imposition of such a term would so frequently 
demean the sale of the patented article that the 

rivilege will only be used with great caution. 
Sajcuinlon, in the case of a very valuable 


patent, it is clear that its public enjoyment 
might be seriously hampered by restrictions of this 
kind. Fortunately, however, the Board of Trade 
have recently awakened to a sense of their duties 
and powers under Section 22 of the Patent Designs 
and Trades Marks Act of 1883. By that section, 
if it is proved to the Board on the petition of any 
person interested in a patent, that by reason of the 
default of a patentee to grant licenses on reasonable 
terms, (a) the patent is not being worked in the 
United Kingdom ; or (b) the reasonable require- 
ments of the public with respect to the invention 
cannot be supplied ; or (c) any person is prevented 
from working or using to the best advantage an 
invention of which he is possessed, the Board may 
direct the patentee to grant licenses upon such 
terms as to royalties, &c., as they consider just. 
All the cases of this kind which have arisen during 
the last two years have been heard by a legal 
arbitrator appointed by the Board, and although 
expensive to the parties, the system has been 
found to work fairly well. It is clear that if a 
patentee persisted in demanding the performance 
of oppressive conditions on the part of would-be 
licensees, the latter might apply to the Board of 
Trade with a reasonable chance of success. 





BRITISH TRADE AND THE FRANCO- 
AMERICAN TREATY. 

Tur United Kingdom is closely interested in the 
reciprocity treaty between France and the United 
States which has been in process of negotiation for 
some time past, and which is to come before Con- 
gress for ratification in the next session. There 
are a number of commodities produced in Great 
Britain the export of which to America will be in- 
terfered with if this treaty becomes operative ; and 
it is to be hoped that the Foreign Office will show 
itself fully alive to the danger by making repre- 
sentations on the matter at Washington. The 
treaty, it may be observed, was negotiated under 
Section 4 of the Dingley Act, whereby the Presi- 
dent is authorised to make reductions of not more 
than 20 per cent. in the tariff on goods imported into 
the United States. The complete list of the French 
tariff schedule embraces 644 items. Upon the majo- 
rity of these items two rates are levied, known as 
the general and the minimum rate. In the case ofa 
considerable number of items, the two rates are the 
same, while, as to another numerous class, the 
United States already enjoys temporarily the 
minimum tariff. These two classes embrace 278 
items. The new treaty grants to the United States 
the minimum rates upon 342 additional items, 
leaving only 24 upon which American products must 
continue to pay the maximum rate. These 24 items 
were conceded by Commissioner Kasson in order 
to bring about the conclusion of the treaty, as it 
became a foregone conclusion, some time ago, that 
the French Government was not in a position to 
withstand the demands of the agrarian interest, 
which objected strenuously to concessions on 
certain lines of agricultural produce. Sum- 
marised, therefore, the arrangement guarantees 
minimum rates to the United States. The dif- 
erence between these rates ranges from 5 to 
20 per cent., and it is understood that none of 
the maxima have been calculated to be practically 
prohibitory, although the purpose of their enact- 
ment was undoubtedly to limit foreign importa- 
tions. 

The idea of protection has shown no sign 
of weakening in the United States of late—rather 
the reverse ; and it will be readily understood that 
the special favours which it is proposed to confer 
upon French manufactured commodities in the 
American market will not appeal to the American 
people. For this reason, as well as for others, it is 
quite possible that the treaty may not, after all, be 
ratified. Its ratification is not only dependent 
upon the usual form of approval by the Senate, 
but also upon an affirmative vote of the House of 
Representatives, in addition to its acceptance by 
the French Government, to say nothing for the 
moment of the attitude of other nations which 
claim the same rights as it is proposed to con- 
cede to France. We learn from America that the 
interest manifested by importers is eclipsed only by 
the anxiety displayed by American manufacturers 
and exporters, who are addressing many communi- 
cations to the State and Treasury Departments with 
the view of ascertaining the extent to which the 
French market for American goods will be opened 





by the new treaty. The balance of opinion, so far 








as can be gathered, is that the United States does 
not stand to gain so much as the other party to the 
agreement. At any rate, an important combina- 
tion is being organised to fight the treaty. The 
fact that this convention, unlike the treaty nego- 
tiated in 1898, will require the consent of the 
House before it can become the law of the land, 
furnishes its opponents with an opportunity to 
make war on it, which it is evident they do not 
intend to forego. There are two factions sharply 
divided on the matter. The administration argu- 
ment is that the American exporter will reap 
great advantages from the reductions made in 
the French schedules, which, it is asserted, will 
much more than off-set any possible losses from 
foreign competition. The representatives of Ameri- 
can interests are all of the other way of thinking. 

The probability that other Governments may 
force similar concessions on the basis of the 
‘*most favoured nation clause” of their treaties 
will be a very effective weapon in the hands 
of these opponents of the treaty, who argue 
that no one can say definitely what the amount of 
competition thus induced will be in any department 
of productive activity. They point out that in 
most conservative lines of trade reductions of 
duties on foreign competing articles ranging from 
5 to 20 per cent. will wipe out all profits, and in 
many cases turn fair earnings into heavy losses. 
The joint resolution being subject to amendment, 
the representatives of American interests likely to 
be injured by the increased competition of foreign 
goods will have an opportunity of making them- 
selves heard and felt to some purpose. The 
framers of the Dingley Act. sought to avoid the 
embarassment implied by a joint resolution, but 
without success, the best lawyers in the House being 
clearly of the opinion that, unless all articles and 
rates were specified in the Act, the President would 
have no authority to make such reductions without 
the approval of both Senate and House, given subse- 
quent to the negotiations of the treaty. In the 
House the task of the friends of the treaty may not 
be so difficult. It is expected that the measure 
will be put through there by means of a special 
order which will limit the debate, and, if possible, 
the number and character of amendments that may 
be offered. In the Senate, however, there can be 
no limit to debate. Justin proportion as discussion 
is suppressed in the House, it will develop in 
volume and intensity in the Senate, where the 
champions of the American manufacturer are 
numerous and persistent. 

Reference has been made in passing to the ques- 
tion of other nations claiming the extension to 
them of any commercial favours granted to France. 
We are assured from Washington that immediately 
upon the ratification of the treaty, Germany, Great 
Britain, Italy, and probably several other nations, 
will demand that their products be admitted at 
American ports at the same rates of duty, because 
of the pledges given by the United States in the 
‘‘most favoured nation” clause of its treaties that 
all commercial advantages granted to any foreign 
Power by the United States will be extended 
equally to all the Powers with whom they have 
treaties of amity, commerce, and navigation. 
Switzerland has already taken action. It is under- 
stood in America that both England and Germany 
have already placed themselves on record against 
the right of a nation to claim, on the ground of a 
general commercial treaty, special concessions 
granted to another nation in return for certain 
advantages. But it remains to be seen whether 
this assumption is warranted or not. Switzerland 
at least has a specially worded treaty. The usual 
form of the ‘‘ most favoured nation ” clause is that 
‘‘if either party shall hereafter grant to any other 
nation any particular favour in navigation or com- 
merce, it shall immediately become common to the 
other party, freely where it is freely granted to 
such other nation, or in yielding the same com- 
pensation when the grant is conditional.’ It 
will be noted that this provision is in very 
general terms, specifying merely “particular 
favours in navigation or commerce.” This provi- 
sion is found in practically all America’s treaties of 
commerce and navigation with foreign Powers. 
With Switzerland, however, it has a treaty, nego- 
tiated in 1850, which clearly contemplated the pos- 
sibility of reciprocity treaties in the future, and 
under the terms of which the Swiss Confederation 
secured protection against any discrimination that 
might be made in favour of any other country. 

The Swiss Government has already notified the 















Ocr. 27, 1899.] 


ENGINEERING. 





535 











United States that it considers Swiss peasy 4 be 
entitled to the lowest rates granted by the United 
States to similar products coming from any other 
source, and the Secretary of the Treasury has for- 
mally and officially conceded this claim. So im- 
rtant has this feature of the case been regarded 
at the State Department that negotiations are now 
in progress with the Swiss Government pointing 
either to the withdrawal of the claim to minimum 
tariff duties, or to the renunciation of the present 
treaty with Switzerland, and the negotiation of a 
new one. When the decision of the Treasury 
Department was announced in the matter of 
Switzerland’s position, it was understood that this 
latter country was prepared to make such conces- 
sions to the United States as France has made in 
the Franco-American treaty. This now — to 
have been an error, and the astonishing fact has 
been developed that the demand of Switzerland is 
for an absolute gratuity—that it has no intention 
of extending to the United States the advantages 
which France has granted to American products, 
its contention being that the United States cannot 
demand any concessions in view of the fact that 
Switzerland does not grant them to other Powers. 
It is further argued that Switzerland cannot make 
the reciprocal concessions referred to without at 
once laying herself open to similar demands from 
many European nations with whom she has treaties 
similar to that negotiated with the United States 
in 1850. The discovery that Switzerland is asking 
a free gift, proposing to make no concessions in 
return, has practically settled the fate of the treaty 
of 1850. But as regards the United Kingdom, 
Germany, and some other countries, having 
extensive commercial transacticns with America, 
the case is somewhat different. The position 
is one of much importance to us, and it behoves 
those at the head of affairs to see that no 
injustice is done to our trading interests, if this may 
be by any means avoided. For obviously such an 
arrangement as that now on foot between France 
and the United States must injure us. It will give 
France, whose rivalry in not a few departments of 
manufacturing activity is already serious, an enor- 
mous advantage over English commodities, and it 
will also give American goods an advantage over 
our own in the French market. 

We have referred above to the American belief 
that Great Britain and some others have ad- 
mitted the right of the United States to deny 
them the same privileges as France, their treaties 
being general. The question hangs upon the 
interpretation of a clause. Concessions granted 
under the ‘* most favoured nation” treaty be- 
come common to others enjoying the same 
treaty ‘‘ freely where it is freely granted, or in 
yielding the same compensation when the grant 
is conditional.” Not having the ‘‘ same compen- 
sation” or offer, Switzerland is ruled out of court 
if America chooses to rule it out. But the United 
Kingdom does eminently yield the same compen- 
sation ; and Germany, too, is said to be in a posi- 
tion not only to make reductions in duties equi- 
valent to those made by France in the pending 
treaty, but also to afford an extensive market for 
similar classes of American products. The Ameri- 
cans quote the precedent of the Hawaiian treaty, 
but in that case the claim surrendered by Germany, 
France, and England was to the rights enjoyed by 
the United States ‘‘ without the rendering of equi- 
valent compensation,” and had such compensation 
been offered the three nations would have been in a 
position to enforce their claims. For the sake of 
our trade with both America and France it is to be 
hoped that our authorities will move to some pur- 
pose in the matter. 





NOTES. 
ELEcTRIic CoHERERS. 

A FEW months ago we noticed some interesting 
coherer or described by Tommasina. 
Since then Tommasina has immersed his whole ap- 
paratus in distilled water, and has made some 
curious observations. A pendulum with a copper 
bob, 2 in. in diameter, swings above a copper disc 
of nearly the same size; the two parts are the 
terminals of a circuit, comprising commutators and 
an incandescence lamp, which is to mark the flow 
of the current. Both discs are very carefully 
coppered in the same electrolytic bath. When the 
bob and the disc come into contact under the very 
pure water, a black zone, probably of Cu O, begins 
to spread from the point of contact, When the 





electrodes are slowly separated, a little black 
chain forms across the gap. A paper in the 
Comptes Rendus, dealing with these experiments, 
speaks of chains 0.03 metre (more than an 
inch) in length. Branches start from the negative, 
disc end, and buds develop on the end of the 
chain when it does not reach the pendulum. On 
intercepting the current by the switch, or also on 
moving the pendulum too rapidly, the chain begins 
to become fainter in colour, and finally it drops. 
When contact is too short for the production of the 
visible chain, there must still be some invisible elec- 
trolytic chains in the water; for the lamp con- 
tinues to burn. If the lamp has once gone out, 
however, it cannot be relighted by approaching the 
two terminals to one another, unless real contact 
is re-made. But Hertz radiations will cause the 
lamp to brighten up again. These electrolytic 
phenomena should be further inquired into. Tom- 
massina does not mention the current strength, nor 
time intervals. When the wholly immersed bob 
approaches the surface of the water in its motion, 
the water begins to oscillate; a portion of the 
water then sticks tothe bob, and this cone of water 
finally breaks up under sparking. The sparks are 
presumably minute. According to his previous 
communication the phenomena were watched with 
the aid of a microscope. 


Lance Exectric Power TRANSMISSION INSTALLA- 
TION IN SWEDEN. 


The large Ljungan waterfall at Olby, Sweden, is 
about to be utilised for industrial purposes, and 
this has necessitated extensive and interesting 
works of various natures. A company was formed 
some time ago with a capital of 2,000,000 kroner, 
which bought the waterfall and the adjoining 
land, and in the beginning of last year the work 
was commenced. A canal was constructed to lead 
the river round the waterfall, above which a dam 
was built. The canal is about 2700 ft. long, and 
consists of three sections: the influx canal, 2000 ft. 
long ; the passage from this down to and through 
the turbine house, about 170 ft. long; and the exit 
canal, some 500 ft. long. The influx canal, again, 
consists of three portions, of which the lower part, 
500 ft. long, is built of stone, being rather more 
than 30 ft. broad and deep. About 15,000 cubic 
metres of stone have been required for the building 
of this canal, and the making of the upper end of 
the canal has entailed the removal of 30,000 cubic 
metres of earth. Also the building of the turbine 
house has necessitated extensive removals of earth 
(10,000 cubic metres), and it stands on a concrete 
foundation of 2500 cubic metres. The building is 
about 130 ft. long, and the inside height is over 
60 ft. The water is led from the canal into the 
turbine house through five pipes of 6 ft. diameter, 
and two of about 8 ft. diameter. In addition to 
these, there are several reserve pipes, which can be 
taken into use without much additional cost, should 
the erection of new industrial establishments make 
them desirable. The dynamos will be direct- 
coupled to the turbines, and the electric power will 
be conveyed direct from there to the workshops. 
The water power, which can be made available 
without interfering with that part of the stream 
which must be left intact, amounts to some 12,000 
horse-power. About half of this power will be 
required for the two large factories : Olby Electro- 
chemical Company, and Olby Calcium Carbide Com- 
pany. The latter is situated on the east, and the 
buildings of the former on the west, side of the 
canal, The Olby Electrochemical Company will 
manufacture chloride of potash according to a new 
process. 


Natore’s ConTRIBUTION TO AMERICAN INDUSTRIES. 


The mineral production of the United States has 
aggregated 2030 millions sterling since 1880, which 
represents a gift of Nature equal to 25/. per inhabi- 
tant, and for the past financial year the total is 
140 millions sterling, which is equal to nearly 21. 
per capita. There has been a steady growth in the 
recovery of all metals and minerals. In 1880, the 
furthest date given in the Geological Survey Report, 
just issued, the total value was 74 millions, in 1881 it 
was 80 millions, by 1887 it had stepped well beyond 
the 100 millions, and by 1890 it was 124 millions, and 
now it has passed the 140 millions. Here we have 
some indication of the progress of the industries, as 
well as of the wealth of the States, for unlike her 
agricultural production, practically all the raw 
metals and minerals represented by this sum are 
worked into finished products within the States. 





One-half of the total value represents metallic pro- 
ducts—69 millions sterling—and of this again 23} 
millions is due to pig iron or iron ore. It 
is remarkable that while in ten years the 
quantity has increased from 7,603,642 tons to 
11,773,934 tons—about 55 per cent., the value has 
barely remained stationary, and as this applies in 
many cases, the increased activity of the United 
States people has been greater even than the total 
value of mineral output suggests. With the 
precious metals there has not been the same 
decreased value; its maintenance is striking. 
The production of silver has increased from 
51,354,851 oz. to 54,438,000 oz., or 6 per cent. ; 
while the value has gone up from 13.3 to 14 mil- 
lion sterling, or 5} per cent. The output of gold, 
again, ten years ago was 1,590,869 oz., and is now 
3,118,398 oz., while the value has also about 
doubled—to 13 million sterling. The output of 
copper has slightly more than doubled, but lead, 
zinc, and other base metals suffer from depreciated 
value. While there has not been much increase 
during the current decade in the mining of Pennsyl- 
vania anthracite, bituminous coal has increased, so 
that the States yield now 33 per cent. more than 
in 1890, or in all 213 million tons, worth 208 mil- 
lion dollars, the pit-head price being thus about 4s. 
Building stone accounts for 74 million sterling, 
petroleum for 9 millions, clay, cement, and mineral 
waters one million each of the total mineral output, 


WorkKMEN’s COMPENSATION, 


We publish in another column of the present 
issue the report of a case which serves to show how 
inadequate is the definition clause (Section 7) of the 
Act of 1897. Certain words and phrases, the 

roper interpretation of which would seem to have 
en of the first importance, namely, ‘‘ machinery” 
and ‘* mechanical power,” are invested with no 
rticular meaning, to the dismay of those whose 
Soe it is to administer the law as contained in the 
new Act. His Honor, Judge Stoner, has decided 
(a) that on the principle of ejusdem generis, a work- 
man employed in or about the laying down of water 
pipes underneath a roadway, comes within the bene- 
fits of the Act if machinery or other mechanical power 
is being made use of in connection with the under- 
taking ; (b) that the use of a rope in connection 
with a pulley block is not the use of ‘‘ mechanical 
power ” within the meaning of the Act. The work- 
znan, who made a claim in the case under considera- 
tion, although entitled under heading (a), was held to 
be outside the scope of the Act, because in His 
Honour’s opinion the words ‘‘ mechanical power” 
ought to be construed as ejusdem generis with those 
mentioned immediately before, viz., ‘steam ” and 
‘‘water.” That this view is correct we have no 
reason to doubt. Were the use of a pulley block 
to involve the employment of ‘‘ mechanical power ” 
in the sense intended by the Act, the use of a 
crowbar would logically come within the same 
category. It is clear that the intention of the 
Legislature was to draw a distinction between 
manual labour and manual labour assisted by other 
sources of energy, the latter — generally fraught 
with the greatest amount of danger. t the 
point was not made clearer when the Act was 
drafted, isa matter for regret, but we are glad to 
find that Judge Stonor has decided this case in 
accordance with the spirit of the Act. There 
seems to be no end to litigation in connec- 
tion with the Workmen’s Compensation Act. Of 
the large list of appeals which have been entered 
for hearing during the present sittings, no less 
than thirty-two are brought in respect of this 
statute! The sooner the many abstruse problems 
which have arisen are satisfactorily expounded the 
better, but we have no doubt that the introduction 
of a short Act during the next Session would have a 
magic effect in explaining difficulties which, ai- 
though originally unseen, have now forced them- 
selves into a position of unpleasant prominence. 


Tue ConsTaANT OF GRAVITATION. 


The constant of gravitation has been the object 
of several investigations, involving extremely deli- 
cate experimental work. The method most 
favoured has undoubtedly been that of Cavendish, 
which consists in comparing by means of the 
torsion balance, invented by the Rev. John 
Mitchell, the relative attractions of a pair of mas- 
sive metal balls, and of the earth, on a pair of 
smaller balls suspended from the arm of a torsion 
balance. As the experiment is ordinarily arranged, 


some of the quantities to be accurately measured 
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are exceedingly minute. Thus in Professor Boys’ 
apparatus the torsion-couple measured was equiva- 
1 
lent to the ; 000,000 
of a lever 1 in. long, and the total angular deflec- 
tion observed was but $deg. In the apparatus used 
by the other experimenters the torsion couple has 
been greater, but the angular deflection has not been 
more than, say, 30 minutes. With a view to 
avoiding the difficulties involved in the accurate 
determination of such extremely small quantities, 
Mr. G. K. Burgess has recently experimented at 
the laboratory of M. Lippmann at Paris with an 
apparatus in which the angular deflection observed 
has attained the substantial figure of 12 deg. This 
he has accomplished by using large balls, weighing 
2 kilogrammes as his suspended masses, the weight 
of which is, however, almost exactly balanced by 
immersing them ina bath of mercury. The very 
small excess weight left can then be supported by 
a very fine fibre, which accordingly permits the 
measurement of a very small torsion couple. In Pro- 
fessor Boys’ experiments the balls of the suspended 
system were of gold 0.2 in. and 0.265 in. in diameter, 
and weighing, therefore, only a small fraction of an 
ounce. The weights used by Mr. Burgess are 
completely immersed in the mercury bath, being 
suspended from the balance arms by platinum 
wires less than 34 millimetre thick. The fixed 
attracting masses are of lead, and weigh 10 kilo- 
grammes each, and theirattraction on the suspended 
masses is sufficient, as already stated, to deflect the 
balance an angle of 12 deg. The principal diffi- 
culties encountered in the experiments has in the 
first place been the necessity of maintaining the 
mercury bath at an absolutely constant tempera- 
ture. Any change in its density will, of course, 
alter the fraction of the total weight carried by the 
balance. The second drawback to the arrange- 
ments has been found in the surface-tension effects 
between the suspending wires and the mercury ; 
but these have been successfully met by covering the 
surface of the latter with a thin layer of sulphuric 
ether, whilst by keeping the apparatus in a cellar, 
it has been possible to avoid objectionable changes of 
temperature. So far the preliminary experiments 
go to show that the arrangement may give very con- 
cordant and reliable results. 





of a grain acting on the arm 


THE Sovuntances CANAL. 


The opening of the Soulanges Canal on the 9th 
inst. was an event of some interest from the engi- 
neering point of view, and of great importance from 
the point of view of Canadian trade. The event 
marks the completion of a 14-ft. waterway between 
Montreal and the Great Lakes, renders possible 
the conveyance of grain from Chicagoand the West 
to the Canadian seaboard by large steamers at 
approximately one-half the rate to New York by 
way of the Erie Canal, and puts the coping stone 
on the great improved system of Canadian 
canals, which has cost the equivalent of 8,000,000I. 
sterling. The outlay on this canal alone has 
been about 1,000,000/., and having regard to the 
advantages that are bound to accrue, it will not 
be contended that the sum is excessive. The 
Soulanges Canal, it may be well to state, is the 
connecting link between Lakes St. Francis and 
St. Louis, between which the St. Lawrence River 
falls 82 ft., there being four great rapids —the 
Couteau, Cedars, Split Rock, and Cascades—within 
the space of 16 miles. When the question of deepen- 
ing the St. Lawrence Canals from 9 ft. to 14 ft. 
was brought up about 10 years ago, the engineers 
reported that to deepen and enlarge the Beauharnois 
Canal would prove a more costly undertaking than 
to cut a new canal on the other side of the river. 
The Soulanges Canal is the outcome of that re- 
commendation. It leaves Lake St. Francis near 
the village of Couteau Lancing, and runs in an 
almost direct line- to the Ottawa River, which it 
enters two miles from its confluence with the St. 
Lawrence at the Cascades. There are four locks 
to overcome the fall, of which 70} ft. is at the 
Cascades end, where the bluff forming the right 
bank of the Ottawa gives an opportunity of locat- 
ing three of the locks in the first mile, each 
having a rise of 23$ ft. The fourth lock is 
just over four miles from the entrance. A thou- 
sand feet further up is a pair of heavy guard gates 
placed in solid abutments of concrete and masonry. 
At the upper end is a guard-lock which will be 
used as a lift-lock only when the level of the lake 
rises above the mean stages. Lockages, we are 


that it will be possible to move through something 
like 20,000,000 tons of freight in an ordinary season. 
The canal, which overcomes 45 per cent. of the 
total rise in the St. Lawrence from Montreal to 
Lake Ontario, is operated and lighted throughout 
its length by electricity, which is distributed from 
a central power-house. One of the more serious 
problems to be faced by the engineers was the passing 
of the drainage water of the country lying to the 
north. The River Delisle, witha maximum flow of 
more than 200,000 cubic feet a minute, had to be 
carried under the canal through four lines of cast- 
iron tubes 10 ft. in diameter, laid in a trench 50 ft. 
wide. Two other rivers of less volume are also 
carried under the canal. The shipping season is 
now near its close, and therefore not much use will 
be found for the Soulanges Canal until next spring. 
Then it will be possible for steamers of 14 ft. 
draught to convey wheat from Fort William on 
Lake Superior right to the sea without breaking 


cargo. 


THE CENTENARY OF THE TECHNICAL HicH ScHoot, 
BeERLIN-CHARLOTTENBURG. 


The Technical High School at Charlottenburg, 
which celebrated its centenary last week, October 
18 to 21, has grown from the fusion of the 
Prussian Bauakademie, established 1799, and of 
the Gewerbe-Akademie, which was initiated as a 
technical school in 1821. Ina certain sense the 
High School will therefore be entitled to another 
centenary in 1921, and if we go back to the germ 
of the building academy, which originated as 
Academy of Arts in 1696, the famous technical 
institute might have celebrated its 200 years anni- 
versary in 1896. The Academy of Arts programme 
of 1706 offered, at that early date, special lectures 
on civil architecture. But the architects of the 
time of Frederick the Great had to make most of 
their studies abroad, and it was only towards the 
end of his reign that the Royal favour shone 
uvon the school of the Academy of Arts. The king 
was anxious lest ‘‘ stupid devils and windbags 
should get into the school.” The commission 
which afterwards, in 1799, worked out the 
scheme of the new building academy, comprised 
the venerable names of Riedel, Gilly, Eytelwein, 
Schadow and Langhans. The scheme was some- 
what ambitious. Within a few years a Govern- 
ment decree stated it had been intended to train 
practical architects, not professors, and by 1824 a 
decided move towards the practical side was made 
by placing the institute under the ministerial de- 
partment for trade and commerce. Director Beuth, 
who was also chief of the trade institute, even 
objected to the name of academy, for which he 
substituted general building school, and, as a 
matter of consequence, the former students had to 
be satisfied with the status of pupils. After the 
storms of 1848 the title of building academy was 
restored, and reforms were adopted to justify the 
resumption of the superior rank. By 1860 the 
academy counted 547 students. Director Lucae 
designed the new home for the amalgamated 
institutes, which, sinve 1879, have formed the 
high school, and his successors, Hitzig and 
Raschdorff completed and carried out the de- 
sign. The trade academy had a very mode- 
rate beginning. The already mentioned Wil- 
liam Beuth, in 1821, opened a technical school 
at Berlin with thirteen pupils, all of whom en- 
joyed stipends, more or less corresponding to En- 
glish scholarships. Director Nottebohm raised 
the standard of the school so that it could, in 
1866, assume the title of trade academy. His suc- 
cessor was Reuleaux, who continued to preside 
over that academy for eleven years, until it was 
united with the building academy. That amalga- 
mation had been resolved upon in 1876. Professor 
Wiebe was the first rector, and the splendid new 
buildings were opened in 1884. When the amalga- 
mation was effected, the building academy furnished 
702 and the trade academy 402 students. At the 
beginning of this summer more than 3800 students 
were on the lists, and as the building can only 
roperly accommodate 2000 students, extensive en- 
argements have been going on during recent years. 
The staff comprises 135 teachers, 79 of whom rank 
as professors, 132 assistants and attendants. The 
asl per ir museums of the two academies have 
become the nuclei of the renowned collection of the 
highschool. With its staff and number of students, 
the Berlin or Charlottenburg high school—the new 
buildings are in Charlottenburg, which is really a 


high schools of Germany, just as the University of 
Berlin is the best attended of the Empire. The new 
engineering laboratories at Charlottenburg are par- 
ticularly well fitted up, and the metallurgy depart- 
ment which, as the latest addition, had originally 
reason to complain of step-motherly treatment, is 
now also in a position to offer to students the faci- 
lities that have rendered the other departments so 
deservedly popular. The six departments are : 
General and mathematical science, architecture, 
civil engineering, mechanical engineering, ship. 
building, chemistry and metallurgy. The con- 
stitution of the High School is established by the 
statute of 1882. Like the Universities, the High 
School sends a representative to the Upper 
Chamber of the Prussian Parliament. 





CortacE Exxcrric Licutinc.—West Ham is experi- 
menting with the lighting of cottages by electricity. The 
houses in Bethell-avenue are to fitted with 6-candle 
power lights, and it is estimated that 1s. per week will 
cover the cost and allow a small balance over. 

DeatTH oF Mr. Atpert Bontrr.—The sudden death 
is reported from Vienna of Mr. Albert Bohler, the head 
of the well-known firm of Bohler Brothers and Co., 
Styrian Steel Works, Sheffield. The deceased, who was 
the founder of one of the greatest and most successful 
enterprises of its kind, was a prominent member of the 
Austrian iron and steel industries, and a well-known 
figure in Vienna society. 





BriTIsH ASSOCIATION OF DRAUGHTSMEN, MANCHESTER 
Brancu.—The next aS the above Association 
will be held at the Deansgate Hotel on Thursday, Novem. 
ber 2, at eight o’clock, when a paper on ‘‘ Water-Tube 
Boilers” will be read by Mr. W. G. Primrose, member. 
Very encouraging results have rewarded the initial 
efforts, the membership continuing to increase rapidly, 
and the committee will have much pleasure in welcom- 
ing any who are in sympathy with the objects of the 
Association. All information can be obtained from 
the branch hon. sec., Mr. W. E. Butcher, 209, Great 
Cheetham-street, West, Manchester. 





Tue New SwepisH Ironctaps.—The Swedish Govern- 
ment has accepted the offers from the Kockum Engineer- 
ing ——s the Berzsund Engineering Company, and 
that of the new Motala Engineering Company and the 
Lindholmen Engineering Company jointly to build each 
a first-c ironclad, the prices being respectively 
2,309,000, 2,679,000, and 2,698,000 kroner (128,000/., about 
150,000/., and about 150,000/.). The Government has also 
placed at the disposal of the naval authorities the neces- 
sary funds (about 300,000/.) for the completion of the 
first-class ironclad Drietigheten, for the building of 
four torpedo-boats, and for the providing of new war- 
ship material. The Swedish naval authorities have 
declined the tenders received for armour and arma- 
ment, and the Government has recommended the 
authorities to further negotiate about armament, 80 
as to secure cheap offers. With regard to the arma- 
ment, the Government has, some time ago, ordered 
from the Borfors Gullspang Company 21 and 15-centi- 
metre guns for two of the above-mentioned ironclads, and 
the Stockholm Weapon Factory and the Finspong Com- 
pany have since received orders for twenty 57-millimetre 
rapid-firing guns for the above ironclads, and twenty- 
seven similar guns for older warshi Contracts have 
not yet been signed as regards the third of the new iron- 
clads, but these are also likely to be placed within the 
country. Altogether Swedish firms have secured nearly 
the whole of these important contracts. 





Tuer MINERAL PRODUCTION oF THE Unirrp Kincpom. 
A Board of Trade report states that the value of all 
minerals raised in the United Kingdom last year exceeded 
77,000,0002., an increase of 5,000,000/. on 1897. This in- 
crease is chiefly attributable to the higher ngred for coal, 
which, of course, is by far the largest single item in the 
list of minerals produced. The principal mining counties 
of the kingdom, whether judged by the mineral produced 
or number of persons employed are: Durham, with an 
output of 34,737,347 tons of coal; Yorkshire, with 
25,429,021 tons of coal and 8,785,588 tons of iron ore ; 
Lan ire, with 24,324,685 tons of coal and 749,427 tons 
of iron ore; and Glamorganshire, which yielded no less 
than 19,140,742 tons of in spite of a strike lasting five 
months. Cornwall, with its historic tin mines, pales into 
insignificance when compared with the four great coal 
counties, in which is concentrated nearly one-half of the 
mineral industry of the kingdom. Even if the United 
Kingdom produced no other mineral than coal, it would 
be a great mining country. The output for 1898, though 
= less than in the previous year, still exceeded 202 
million tons; indeed, had it not been for the strike, 
which caused a deficiency of more than 9,000,000 tons 
from the South Wales coalGeld, it is evident that the rise 
in the output, which had been going on since 1893, would 
have continued steadily. Our export of coal was about 
half a million tons less than in 1897; the total quan- 
tity was 364 million tons. It is satisfactory in the case 
of iron ore to find that British mines and quarries are = 
creasing their supplies, though their total output 1s stil 
nearly 4,000,000 tons below the high-water figures of 1880 
and 1882. In the case of the ores of copper, tin, and zinc, 
higher prices for the metal have had the natural effect of 
increasing the output ; but even this stimulus has been 
insufficient to prevent the continuous fall in the produc- 
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AMERICAN COMPETITION. 

To THE EpIToR OF ENGINEERING. 

Srr,—In re American competitiun hardly enough stress 
can be laid on the much lower transportation rates in 
the United States. One-fourth dollar-cent or 3d. per 
ton-mile is perhaps there the average rail rate for the 
materials and the bulky products of the manufacturers, 
and for the bulky export articles, while instances are not 
lacking in which a 74d. per ton-mile rate is made. 

American rail s had, and have, to make lower rates 
in order to get the traffic. In Europe the railroads-have 
done very little to develop traffic by low rates, because 
they nearly all had a sufficiently remunerative traffic. 
There is,  Bacestie no doubt if they would, European 
roads could move the traffic at less than the United 
States, because the roads are generally better constructed 
and they have a larger traffic paying high-class freight 


rates. 
Yours —_ 
ELGIAN. 


Antwerp, October 24, 1899. 

To THE EprTror oF ENGINEERING. 

Sir,—Judging from the articles on American competi- 
tion that are now appearing in the columns of ENGINEER- 
ING, it seems to be your intention to give American special 
pleaders unlimi facilities for waving the banner of 
commercial supremacy, while telling us in the kindest 
manner how that supremacy is achieved, and what a poor 
chance we have of holding our own in the future, unless, 
indeed, we copy their methods, when we might arrive at 
being a bad second. NowI do not doubt the excellence 
of your motives in thus trying to throw light on the 
causes of this alleged superiority, about which I think we 
have heard too much of late; but Ido maintain that you 
are thereby doing more harm than good to British trade, 
because in the end the world in general, and purchasers 
in particular, will really believe in the superiority of 
American methods and products, and, with this belief, 
trade will naturally flow to what is considered to be the 
best markets. Surely it is not justifiable to do anything 
that will help to divert the stream of British trade that 
flows through the channel dug by British energy and 
enterprise in the past, when as I freely admit, its full and 
steady current is to some extent lowered and troubled 
by the side cuts that have been made from it of late years 
by American and German adventure. This, however, 
pope to a phase differing from that to which I intended 
to refer. 

Let mein a broad sense analyse the articles that have 
already appeared by American writers. The same motives 
underlie them all; the same causes and explanations are 
repeated by each—of course in different words. There 
is the laudable pride of the race that has to some extent 
been evolved from very mixed elements during the last 
100 years, and which we are to believe possesses in a 
specially marked degree, quickness in conception, energy 
in execution, pre-eminent powers of adaptation, and 
genius in business management. Some attribute the 
abnormal development of these qualities to the climate ; 
others, to the blend of races; others, again, to the neces- 
sities created by scarcity of labour; and yet others, to 
the combination of all these spirit-stirring causes. From 
them, it is claimed, has sprung the superior inventive 
capacity, the promptness of judgment, the faculty of 
or imperfect means to a perfect end, and the smart- 
ness in business methods, characteristic since the days of 
Sam Slick and wooden nutmegs. 

In the second place, we are asked to believe that the 
workshops of the United States are havens of peace for 
the working man, from the shores of which diverge 
beaten tracks leading to prosperity for all those who care 
to tread them ; a workman to-day,‘to-morrow a foreman, 
and next week an employer of labour. We are asked to 
believe that the habitual association of various nationa- 
lities in the American workshops, results in a technical 
and social movement towards higher and better things. 
And we are asked to believe that the same subtle causes 
that have developed the superiority of the master, 
operate almost as rapidly on the 5 and tobacco 
saturated British workman, if transplanted, and who has 
only to take service under the Stars and Stripes that he 
may soar upwards on cigarettes and ice water, to the 
happy plane from which he can begin to grind dollars 
out of his erstwhile fellow workmen. 

In the third place we are let into the great secret of 
American powers serge 2 success : the standardising of 
parts, the specialising of work, the perfecting of means 
to carry out that standardising and that specialisation, 
and the inducement held out to the workmen of increas- 
ing income by increasing output. Very correctly it has 

n poin out t (always assuming business-like 
premises) the more a workman earns, the better for his 
employers. Whether it is better for the workman is 
another matter. 

Passing over the claims to natural advantages, and that 
these do exist in the United States I have no intention of 
disputing, we come toa fourth alleged cause of superiority ; 
the coalition of capital in those vast trade unions wherely 
Tineowners pool their interest with the prietors of 
shipping lines, and with railways, and with works, and 
with merchants, until the te becomes an over- 
whelming power that—with something like sarcasm—it 
calls itself a trust, and can afford to sell rails, for instance, 
at a loss, by squeezing the transport, or by cutting down 
the profits of the mining portion of the concern. 

. Such are the main causes—though expressed, of course, 
in — terms—which, your various correspondents allege, 
= ine to make American competition successful, and 
~ future outlook for this country’s trade much worse 
rer gloomy. But it seems to me there is another aspect 
= question, which I will try to present. 
maintain that the present alarm about American com- 


petition is due to the abnormal period through which we 
are now passing, and to the fact that two conspicuous in- 
stances of our availing ourselves of American industry, 
have smitten the public mind. I refer to the purchase of 
large numbers of American locomotives and to the Atbara 
Bridge. As rd the locomotives, we have heard some- 
thing of them since their arrival in this country, and shall 
doubtless hear more. They were ordered in America be- 
cause our railway locomotive shops were too busy to build 
them, and so were our private constructors. That the 
Atbara Bridge went to Philadelphia was due partly to 
official blundering, partly to the fact that a kind of bridge, 
largely in favour in America, and which served the pur- 
pose of the Egyptian Government, can be made more 
quickly there than in this country, where special and not 
general types are preferred. 

The smoke caused by these two cases has concealed 
what little of real fire there is beneath ; the increasing 
importation of American machine tools, of steam engines, 
of pumps, of Sheffield and Birmingham goods, even of 
rails, pig iron, &c. We hear little or nothing of this 
ever-growing trade, though even here there seems no 
cause for alarm. It will not be maintained, I suppose, 
that a British manufacturer buys American tools, or a 
municipality American electrical plant, or steam en- 
pines, to emphasise their belief in the advantages of pro- 

ibitive tariff, but because the former requires them to 

rosecute his trade with advantage, and the latter because 

ritish workshops are now too busy to accept orders for 
early delivery. We are passing through a period of quite 
unusual prosperity, when almost every British workman 
can find well-paid and constant employment. In the 
United States a similar boom exists, but it started a 
little after the busy time of this country set in, and when 
American workshops could take and execute orders 
prom ri But this state of pressure will not last, and 
the slack time must come when the great establishments 
of America will find it hard to keep their men fully em- 
ployed. It has been argued that when this bad time is 
upon us we shall feel competition very keenly in our own 
and foreign markets ; but is it not probable that this will 
be a period for cutting down prices and reducing profits. 
and shall we not be able to do this to a larger extent than 
is possible on the other side of the Atlantic, where the 
earnings of the workman depend on the amount of his 
output, and prices for piece-work can be scarcely cut 
lower than at present, although in busy times high wages 
are earned by means of a maximum of output ? : 

It is evident the labour factor is one of the most im- 
portant in the problem, and just now the American 
capitalist has the advantage all along the line. But these 
advantages will scarcely be permanent.. In this country 
the tyranny of trade unions enforced a partial federa- 
tion of capital: in America it may well be that the fede- 
ration of capital may create the counter influence of more 
powerful and dictatorial trades unions than exist here. 
And if this comes about, if the workman of the United 
States follow and surpass, the example set in this country 
by our great labour organisations, the increase 
in earnings, the superior intelligence, and the cosmopoli- 
tan character of the American workman, will make labour 
unions far more dangerous than anything of the kind we 
know of. P 

It is claimed, and with reason, that successful American 
production is chiefly due to standardising parts, and 
specialising labour, at the same time providing the most 
perfect mechanical means for a maximum production. 
This is true, and for the present the result is admirable ; 
the workman becomes expert, increases his output, sug- 
gests means for increasing it, and thus earns more money 
to enjoy the pleasures and advantages of the higher life 
of which we hear so much. On the other hand he also 
earns more, and yet more for his employer, who has 
every inducement to carry the system of specialisation 
to its utmost limit. Thus a firm may do a huge business 
in the manufacture of valves of a certain type, and only 
a few sizes of that type. The business pays large profits 
to the owners, and the men earn large wages because they 
attend only to special machines doing special work. 
But beyond the fact of its being profitable, it can scarcely 
be urged that the occupation carried on week by week, 
and year by year, of turning out so many scores of 
spindles, or facing so many valve seats per day, in inter- 
minable monotony (the machines producing the result, 
and the men doing nothing but the merest mechanical 
routine labour) is a mind-widening occupation. The 
ideal workman for this purpose would, in fact, be an 
automaton, not a machine minder, with only enough 
volition to carry out the special wishes of his oe 
Even the climatic influences of the United States, 
and the effect of ‘‘environment” will be powerless to 
evolve such a race ; otherwise America would control the 
trade of the world and there be no further question of 
competition. Such a consummation, however devoutly 
to be wished for, is wildly impossible of achievement, but 
itis obvious that the more automatic the labourer’s avo- 
cation, the less fitted he must graduall me for in- 
tellecual advancement, and the higher paths of life ; at the 
same time the more useful he grows be as a money-earning 
machine for his employer. 

On the other hand, the combination of large money in- 
terests, which has been so remarkable a feature of Ameri- 
can industry during the last few years, tends to place 
unlimited power, and almost unlimited wealth, in the 
hands of a small number of master-minds, renders 
the healthy competition of weak rivals (not only in 
Ameriea) impossible, and causes them to disappear by the 
law of the survival of the fittest, — customers under 
the heel of monopoly, and reduces labour virtually to 
slavery under capital. As one of your writers justly re- 
marked, the power conferred by trusts has been till now, 
and will probably be in the near future, wisely employed ; 





but who shall answer for a later time, and for the extent 


of the gradual but sure demoralisation that will wait upon 
the full development and administration of trusts ? 

No doubt the possibilities I have suggested are never 
likely to be fully realised; opposing influences would 
successfully interfere ; the forces of labour and of public 
opinion would avert the ultimate evils. I only indicate 
the direction towards which the boasted superiority of 
American industry is now tending. 

Most of your contributors are unanimous as to the 
actual causes of this alleged superiority: the combina- 
tion of capital on a vast scale, the fusion of various 
gigantic industries, the specialising of labour to its 
furthest and lowest limits, demoralisation of the work- 
man by encouraging him with relatively wages 
(the larger the better for the employer) for automatic 
labour. These appear to be the foundations on which the 
menacing structure of American competition, and Ameri- 
can industry in general, are , and in my opinion 


they are so unstable that we in England need have but 


little fear for the future. 
Yours ne 
‘AIR TRADE. 


EFFICIENCY OF BICYCLES. 
To THE EprTor oF ENGINEERING. 

Srr,— Having occasion tomakesome testsof bicyleslately 
I examined the paper of Professor R. C. Carpenter in En- 
GINEERING, August 19 and 26, expecting to find there 
valuable data for comparison, but the result was so sur- 
prising, that I should like to ask Professor Carpenter 
through your journal, for further explanation. 

It is not stated very clearly in every case whether the 
resistances shown in the diagrams are those of tyre or gear 
only, but from actual statements and the context it 
appears that Diagrams 9, 11, and 14 show resistance of 
tyres —— from other resistances, and Diagrams 7, 
8, 9, and 14 similarly show resistance of the gear. (The 
figures for efficiency in Table VIII. are _— a@ mis- 
print, viz., 90, 80, 70, &c., for 99, 98, 97, &c., and I make 
this correction. The reference to ‘‘Fig. 10,” page 248, 
and “‘ Fig. 11,” page 279, seem: lso to be misprints.) 

Some of these diagrams give efficiencies, and some re- 
sistance per minute, and some per mile, and some per 
revolution, so that some arithmetical labour is required 
before they can be compared, which no oe 
accounts for errors not having been observed. ucing 
the results in all the diagrams to resistance per mile, we 
get the following extremely conflicting statements : 








Dia- Speed 


r REMARKS. 
gram. | our. 


Resista r | 
Mile in Ft.-Lb. | 


Tyre Resistance. ry 


miles 
9 15 , 4600 to 10,400 {At low effort 5 per cent. more re- 
| sistance at five times the effort. 
11 | 20.6 | 2200 ,, 4,060 Ditto 50 per cent. Ditto. 
14 15 520 ,, 1,100 Ditto } to 9° Ditto’ 
Table |5 to30/ 700,, 760 (In proportion to speed. 


Resistance of Chain Gear. 


9 | 15 423 to 550 |Two good chains. At low pres- 
sure. Pressure five times as great 
ao resistance about 16 rer 





cent. 

8 | 20.6 3:8 ,, 450 |Three chains. At low pressure. 

| Pressure five times as great in- 

auaegen resistance about 70 per 
cen 

14 | 15 10 ,, 112 |Four chains. At low pressures 

| Pressure five times as great treble. 

resistance of one chain and re- 

| duces the resistance of another by 


Pd cent. ; ; 
Table '4to30} 30 ,, 90 stance of best chain is 30 per 
cent. for all speeds. Resistance 
of medium chain (70 to 90 per 
cent.) increases slightly with 


| eee 








Sufficient data are not given for including Diagram 7 
in this Table, but it shows that resistance be cag ero 
.45 to 2.58 per cent., according to the chain, but hardly 
at all varying with the ressure, whereas Diagram 8 shows 
efficiency of all the chains it refers to, varying with 
increased pressure from 1 per cent. or 2 per cent. to 6 per 
cent. : 

















} 
Speed es oe ad Poe * | 10. | 15. | 20. 80. 
Rey PERC PR Haase d diene 
All Resistances except Air, Foot-Pownds per Mile. 
Di m 12 es ee --| 600 | 1100 ; 1,760; 2, 3750 
Table (medium chain). | 770| 790| '810| ‘sol 45 
From Diagram 9 , rr Bs 
. "530 
14 el ee | eq) aang 
Air Resistance, Foot-Pownds per Mile. 
Table “a ap ‘aa -.| 80 | 4500 8,800 16,200 
From equation given *y | 960 | | aes 5,800 





In preliminary remarks total resistance at 5 and 10 
miles is given as 840 and 1336 foot-pounds per minute, 
or 10,080 and 8016 foot-pounds per mile (surely impos- 
sible?), and in Table as 800 or 5290 foot-pounds per mile, 
or if Table is corrected by substituting air resistance 
ea to equation, 1730 and 4740 foot-pounds per 


mile. 

Professor Carpenter appears to have made a number of 
such interesting tests of cycles, that it is a pity that errors 
and inaccuracies should make the results unreliable, and 
I take the trouble to send these figures because I fully 





appreciate the labour he has bestowed on the work and 
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the probable value of the results if they were clearly 
and correctly recorded. 
Yours faithfully, 


H. D. PEARSALL. 
21, Parliament Hill, Hampstead, N.W., Oct. 23, 1899. 





BARNABY’S THEORY OF CAVITATION. 
To THE EprToR OF ENGINEERING. ; 

Srr,—I have recently had occasion to look the subject 
up and have noticed with surprise that the credit of per- 
ceiving the existence of “‘ cavitation ” and formulating its 
laws, which have become so important in connection with 
the design of high-speed propellers, is often given directly 
or indirectly to any but the right person. The result of 
my inquiries leaves no doubt on my mind that this im- 

rtant discovery is entirely due to Mr. S. W. Barnaby. 
early as 1888, in a discussion at the Institution of 
Naval Architects,* he suggested that there were probable 
difficulties ahead in connection with the proper proportion 
of screws; due, for one reason, to the limited velocity with 
which water could follow up the blades, and he stated it 
as his opinion that as speeds increased screw efficiencies 
might be expected to diminish. 7, 

The result of Mr. Barnaby’st further researches in this 
direction were published in 1895, in a joint paper by 
Messrs. Thornycroft and Barnaby on the subject of 
destroyers. ¢ ' , 

From this it appears that he took up the subject again 
in consequence of the vagaries of the observed slip ratio 
of the propeller first fitted in H.M.S on a ot 

By what Professor Kennedy has called the ‘‘scientific 
use of the imagination,” he evolved the theory of “‘cavita- 
tion,” formulated it—using for the purpose a unit sug- 
gested by Mr. Thornycroftg, viz., the thrust in pounds per 
square inch on the projected blade area—and deduced from 
experiments commenced in January, 1894, wifh full-sized 
propellers on a full-sized destroyer, the limiting value of 
the thrust at which a breakdown would occur when 
air was excluded from the propeller.|| Mr. Froude, to 
whom the theory is sometimes attributed, merely sug- 
gested “cavitation” as a suitable name for phenomena 
which were described to him for the first time by Mr. 
Barnaby—this bestowal of a name being his only con- 
nection with the matter.{] s 

Later on, Mr. Parsons verified Mr. Barnaby’s con- 
clusions, arriving, by experiments on a small scale, and 
conducted on different lines, at precisely the same figure** 
for the limiting thrust (viz., 11} lb. per square inch of 
projected area) as had previously been determined and 
published by Messrs. Thornycroft and Barnaby. : 

The writer has found some people under the impression 
that Mr. Parsons had something to do with the discovery 
of cavitation, but a reference to Mr. Parsons’ paper of 
1897++ will show that he himself there states that the trials 
of the Daring ‘first drew attention to this —, (cavi- 
tation). In this paper the repetition of Messrs. Thorny- 
croft and Barnaby’s casual remark that Mr. Froude had 
named the phenomenon ‘‘cavitation,” possibly led to the 
belief the writer has occasionally met with, that the theory 
was in some way due to the latter; and this seems to 
have been in the mind of the writer of the article on 
page 255 of your current volume, where *‘ Froude ” would 
seem to have been written in mistake for “‘ Barnaby ” in 
line 12. 

I need not, perhaps, pursue the subject further than to 
add that Mr. Boreal y’s latest contribution on the subject 
appeared in the Transactions of the Naval Architects 
for 1897, and that I have reason to believe he has since 
then considerably elaborated his theory. 

My object in writing was simply to correct a page of 
history, which seemed in danger of being inaccurately 
recorded. . 

T am, Sir, yours en 
P. R. 0. 





THE LIFTING POWER OF AIR 
PROPELLERS. 
To THE Eprror oF ENGINEERING. 

Srr,—The results of my experiments on the liftin 

ywer of air propellers were not published for the fol- 
owing reasons: Twenty-five years ago the Aeronautical 
Society of Great Britain was in full swing, and, I who 
had at that time already spent several years in trying to 
solve the problem of aerial navigation, was foolishly 
working in secret, afraid of the members of the Society 
and others getting to know what I was doing, and fully 
believing that I held the trump card, upon which the 
heading of this letter was inscribed. But during the past 
15 years what little I have been able to do has been fully 
described in the form of articles or letters in the pages of 
ENGINEERING, and I may add that I am still hopefully 
working at the problem. 





* Transactions of Institutior of Naval Architects for 
1888, vol. xxix., page 344 (also ENGINEERING, vol. xlv., 
330 


+ Mr. Thornycroft disclaimed any share in the cavita- 
tion theory, observing ‘‘ I must say it is Mr. Barnaby’s 
work” (Trans. Nav. Arch., vol. xxxix., 143). 

t Min. Proc. Inst. C.E., cxxii., page 66 et seq. 

§ Transactions Inst. Naval Architects, vol. xxxix., 
page 141, and ENGINEERING, vol. Ixiv., page 65. 

|| Min. Proc. Inst. C.E., cxxii. page 67. 

q Ibid. 

** Transactions of Institution of Naval Architects, 
vol. xxxviii,, page 241 (see also ENGINEERING, vol lxiii., 


++ Transactions of Institution of Naval Architects, 
vol, xxxviii., page 
page 526. 

tt Vol. xxxix., pages 139, and ENGINEERING, vol, lxiv., 
page 75. 


233, and ENGINEERING, vol. lxiii., 





To the mental vision of the novice the subject of aerial 
navigation is surrounded by a beautiful roseate halo. As 
the years of work pass on the colour of this halo gradually 
changes until it becomes of a steely grey. 

When Mr. Coulson has arrived at this stage of the 
journey I shall be delighted to compare notes with him, 
either privately, or, with aged permission, Sir, through 
the columns of your valuable journal. 

Yours faithfully, 
Horatio PHILcips. 
Roedean, Brighton, October 24, 1899. 


To THE Eprror oF ENGINEERING. 

Srr,—I quite e with the remarks of Mr. Coulson 
regarding the value of the experiments on a 30-ft. air 
= “a now being carried out by Mr. William George 

er. 





Mr. Coulson is right regarding the efficiency of an air 
propeller as constant at different s is; this was 
proved in the paper read by Mr. W. G. Walker before 
the Institution of Mechanical Engineers in 1897, see page 
448 + the Minutes, within the limits of the experiments 
tried. 

An air a differs from a screw propeller in water 
on account of the difference between the skin friction of 
air and water. 


Yours faithfully, 
October 25, 1899. H. 





THE VANDERBILT LOCOMOTIVE BOILER. 
To THE Eprtor oF ENGINEERING. 

Srr,—In your issue of October 20 there is a letter from 
Sir B. C. Browne, claiming that his firm built four loco- 
motives fitted with corrugated furnaces in 1884. This is 
quite correct, as the engines were designed by myself, a 
fact Sir B. C. Browne has omitted to state. 

Yours faithfully, 
Wiiiam Cross. 
Late Managing Director, Messrs. R. and W. Hawthorne, 
Leslie, and Co., Limited. 
Dartmouth, October 21, 1899. 





STEERING GEAR FOR MOTOR CARS. 
To THE Eprror oF ENGINEERING. 

Srr,—On page 502, vol. lx., of ENGINEERING a steering 
gear is illustrated and described as Mr. Jeantand’s in- 
vention. On page 306 identically the same arrangement 
is spoken of by Mr. Davis as ‘‘my gear.” Presumably 
the first description was inaccurate? 


Ww. 
[Our correspondent has apparently failed to notice the 
essential difference between the two steering gears he 
refers to. Mr. Davis uses telescopic tillers to direct the two 
axles, the bar connecting these tillers always remainin 
parallel to the line joining the vertical centres in whic 
the axles turn. In M. Jeantand’s arrangement, on the 
other hand, the tillers are of fixed length, and the con- 
necting bar tilts as it is shifted sideways.—Ep. E.] 





SEA PROTECTION AND LAND 
RECLAMATION. 
To THE Eprror oF ENGINEERING. 

Srr,—Your correspondent, Mr. Charles Clinton, in his 
letter which you publish in your issue of the 20th inst., 
page 503, alludes to the fae to ‘‘ reclaim” the entire 
Norfolk estuary or Wash. r. Clinton is quite right in 
saying that the proposal, if carried out, would only have 
resulted in the acquisition of an expanse of barren sand, 
unfit for cultivation. He is right in saying that the 
proposal in that form was abandoned ; though unfortu- 
nately the attempt was carried much beyond the “plan” 
stage. I may, however, inform Mr. Clinton that the 
process of accreting land (not sandy desert) in the Wash, 
1s still carried on by the Norfolk Estuary Company. If 
Mr. Clinton is sufficiently interested in the subject to 
y the works a visit, it would give me pleasure to show 

im what has been, and is being done. 

I remain, yours truly, 
Reynotp H. N. ALLEynz. 
11, Avenue Victoria, Scarborough, October 24, 1899, 





CaTaLocuEs.—Messrs. G. Braulik, of 217 and 218, Upper 
Thames-street, E.C., have sent us a copy of their new 
illustrated price list of incandescent electric lamps which 
the firm supply suitable for any desired voltage. In a 
second catalogue issued by the same firm will be found 
particulars of switches, cut-outs, measuring instruments, 
and other electric lighting accessories—A remarkably 


well a, Fr e of ae aes has just been 
issued by Messrs. Shanks and Co., Limited, of the Tubal 
Works, Barrhead. This catalogue contains illustrations, 


many of them printed in colours, of baths, urinals, 
closets, and all other types of sanitary necessities.—We 
have received from Bull’s Metal and Metalloid Company, 
Limited, of 6, Jeffrey’s-square, London, K.C., a copy of 
their new catalogue of screw propellers made from the 
company’s special alloys.—We have received from Mr. 
Frederic Nell, of 97, Queen Victoria-street, London, 
E.C., a copy of his new catalogue of pumping machinery 
constructed by the Stilwell-Beirce and Smith- Vaile Com- 
pany, of Dayton, Ohio. In the latter portion of this 
ca ue the “ Victor” turbines are illustrated and de- 
scribed.—Messrs. Samuel Denison and Son have pub- 
lished a new illustrated catalogue of py mg ley renee 
and weigh bridges, which the mig to the largest 
sizes. e “‘suspended weigher,” which is a s ity 
of the firm, is, we note, now made to take up to 100 tons. 
—Mr. J. J. Royle, of the Dalham Engineering Works, 
Manchester, has sent us a copy of his catalogue of steam 
fittings and engineers’ brasswork. 





MINING IN SWEDEN. 


ACCORDING to the official report for last year i 
has been extracted from 329 different mines, the “tan so 
output amounting to 2,302,546 tons of ore, which is the 
largest output ever known in Sweden, and 216,427 tons 
larger than in 1897. The increase comes from the Nor- 
botten district (239,815 tons), there being a decline in the 
output-of the Kopparsberg district. @ average price 
per ton of iron ore may be put at 4 kr. 78 dre (5s. 4d.) 
which is about the same as last year, but it varies very 
considerably in the various mining districts. The gre. 
gate output of iron ore amounts to 57 per cent. of the 
aggregate broken rock, which is 1.7 per cent. better than 
the previous year, averaging 248.3 tons of ore per man. 

The manufacture of pig iron took place at 120 works 
with 143 blast-furnaces ; the output, comprising castings 
direct from the furnaces, -amounted to 531,766 tons, 
which was 6431 tons less than during 1897. The average 
value of the pig iron is returned at 66 kr. per ton 
(3¢.'133. 4d.). About half of the production consisted 
of forge iron, and about two-fifths of Bessemer and Martin 
pig iron, the bulk of the balance being foundry iron. The 
average production per blast-furnace was 3719 tons, 
average time worked 279 days, and average output per 
r day 13.35 tons. At the Domnarfoet 

average daily production per furnace 
0 tured iron the produc. 


blast-furnace 

Tron Works the 
reached 35.81 tons. 
tion was as under; 


manu. 


Tons. 
Blooms, &c. abs 198,923 
Bessemer ingots ... 192, 254 
Martin a Seon 160,706 


The basic desphosphorising procers is being more and 
more used in Sweden, and of the above paleneers of ingots 
84,534 tons were manufactured by this method, against 
73,816 tons in 1897, about half of the total quantity 
(41,817 tons) hailing from the Domnarfoet Iron Works. 

= following Table shows a few additional parti- 
culars: 


‘ Tons. 
Bar iron and steel rods 170,374 
Blooms and billets ... 13,499 
Bond iron, nails, &c. 77,368 
Rolled wire ... wai 23,882 
Tubeiron ... be eae 11,692 
Thick plate ... ats ss 16,453 


During the year there were obtained 2136 tons of gold 
ore, 6743 tons silver and lead ore, 23,335 tons copper ore, 
61,627 tons zinc ore, 2358 tons manganese ore, and 386 
tons sulphur ore, showing on the te a considerable 
advance in value as compared wit @ previous year. 
The West Swedish coal yielded 236,277 tons coal and 
131,396 tons fireproof clay, pemereny used at brick works, 
The extraction of gold was carried on at four works, 
although the yield was but small—125.9 kilogrammes; 
still the yield is the largest on record. Silver was pro- 
duced at the same four works, the ag; te output 
pegs top kilogrammes. The production of lead amounted 
to 1,556,426 kilogrammes, and that of copper to 234,808 
kilogrammes. A total of 29,324 hands were employed in 
the Swedish mining industry and iron works. Durin 
1898 there were 656 accidents, 19 persons being killed an 
641 injured. There were in use 1587 motors, of which 
481 were atthe mines. Of the motors, 1116 were turbines 
and waterwheels, and steam engines. The aggregate 
power of all the motors is returned at 64,600 horse-power. 

A number of new mining claims were lodged during 
1898, the bulk of which applied to iron ore. 








ACCIDENT AT VicTorIA STATION, MANCHESTER.— 
Colonel Addison’s report on the accident on September 11 
at the Victoria Station, Manchester, is another instance 
of a misunderstanding between two signalmen leading to 
a serious accident. A special train from Blackpool 
arrived at Manchester 16 minutes’ late, and when stand- 
ing at the platform was run into by a train from 
Radcliffe to Manchester and Blackpool, which appa- 
rently was also much behind time, as it was due at 
Manchester at 8.36 and the accident occurred at 8.47. 
The entrance of trains into the Victoria Station from 
the east is controlled by a platform box, the next box on 
the side of the approaching trains being 240 yards distant. 
The signalman in the platform box is authorised by the 
special rules to accept trains from the ‘‘ East Junction” box 
referred to, even when a train is standing at the platform, 
aline clear but platform blocked being sent, in 
these circumstances to the East Junction box, the signal- 
men of which are then instructed to bring the approach- 
ing train to a complete standstill, and to inform the 
driver, verbally, of the state of affairs in the station ; he 
may then be allowed to pi a green hand signal 
being shown to driver and guard. The signalman in the 
East Junction box declared that he received a line clear 
signal from the platform box, and hence pulled off his 
home signal and allowed the train to proceed without 
bringing it to rest. The platform signalman, on the other 
me asserts that in reply to the East Junction query he 
sent a line clear, but station-blocked signal, and between 
these two stories Colonel Addison ex, himself as 
unable to decide. The real cause of the accident is, 
however, to be found in the neglect of the company to 

rovide mechanical or electrical means by which the plat- 
lone box could lock the home ape at the East Junction. 
Were this done, the difficulty of fixing the responsibility 
for the accident on the proper shoulders would vanisb, 
and misunderstanding between the two signalmen would 
be impossible. The approach to the station is round re- 
verse curves and underneath a low and wide bridge, so 
that the driver had no chance of seeing for hi the 
the true position of affairs until too late, 
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AUTOMATIC GENERATOR FOR ACETYLENE GAS. 


CONSTRUCTED BY THE ST. 














Fia. 1. 


WE illustrate on this page an automatic generator 
of acetylene gas constructed by the St. James’s Illu- 
minating Company, Limited, of 4, Ryder-street, St. 
James’s, London, §.W. The plant illustrated is in- 
tended to supply 200 lights, and is similar to those 
installed for lighting Wolferton Station on the Great 
Eastern Railway, whilst at Paris still larger plants 
have been erected, some being of 500-light capacity. 
The apparatus consists of a pair of generators which 
are shown to the front in our engraving, and a gas- 
holder of the usual pattern, which is shown at the back. 
The regulating device is all contained in the casting 
bolted to the front of the gasholder tank as shown. This 
regulation is effected without the use of any valve or 
taps, and will be best understood by reference to Fig. 2. 
A tube A is connected at its lower end with a second 
and rs, tube B, and water flowing down the former 
rises in B till it overflows from the pipe C, and finally 
to waste. A bell D containing air is, it will be seen, 
placed over the escape C. If this bell is forced down, 
the water level will be depressed below the outlet, and 
consequently rise in the pipe A, near or at the top of 
which are arranged supplemental outlets connected 
directly with the interior of the carbide holders. 
The bell D is rigidly connected with that of the 
gasholder, and rises and falls with it. Thus, when 
the bell of the gas receiver is up, the flow of water 
finds an outlet through C, pos none passes into 
the generators. When the bell falls the escape 
through C is cut off. A fills up and the water over- 
topping a couple of small weirs, flows down the two 
glass tubes shown, and theree into the generators. 





Professor Lewes has pointed out that to prevent poly- 
merisation of the acetylene into benzine, it is necessary 
that the temperature of the generator should be kept 
down. This is most efficiently accomplished by having 
a large surplus of water in the generator, and allowing 
the carbide to drop into it as required. This arrange- 
ment, however, whilst it gives a very pure gas, is 
objectionable, owing to the fact that acetylene is 
soluble in water to a very fair degree, and hence, 
with the plan in question, the yield of gas is small. 
With the apparatus illustrated, the generators are 
kept cool in another way, viz., by means of water 
jackets, which are — from the waste pipe Cc 
already mentioned. Hence, whilst a constant flow of 
water is kept flowing into the top of the pipe A, this 
water, according to the position of the receiver bell, 
flows either through the water jackets of the gene- 
rators, and thence to waste, or else directly into the 
generators to produce a fresh supply of the gas. ? 

The carbide is contained in a series of shallow cir- 
cular trays, each about 2 in. deep, which are mounted on 
a vertical rod, ing through the centre of each, by 
means of which these trays can be lifted in or out 
of the generator in a single pile. These trays 
are each divided horizontally into three sections, to 
which the water is admitted through holes pierced 
in the outer circular wall. In each of these three 
divisions, these holes are placed at different levels, so 
that as the water level rises in the generator, it gains 
access first to one section of a tray, then, when it has 
risen a little higher it gains access to the second 
division, and finally to the third, after which the 





JAMES’S ILLUMINATING COMPANY, LIMITED, LONDON. 
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tray next above is attacked in turn, and so on until 
the total charge is bar ase ge When this is done, the 
tap shown below each of the generators is opened, 
and the lime water allowed to run out. The cock 
shown at the top of the generator is then slowly 
opened, the cover removed, the nest of trays lifted 
out, and the interior of the generator rinsed out with 
a jet of water. A nest of charged trays is then 
putin, the cover replaced and the valves closed, where- 
gee the apparatus is ready to recommence working. 
There being two generators, the supply of the can 
be maintained by the one whilst the other is being re- 
onto bu 1 1 bl 
To burn acetylene properly it requires a suita 

designed ocean Small gas burners may be eid, 
but are very liable to clog owing to the polymerisation 
of the acetylene, and the consequent deposit of solid 
hydrocarbons in the body of the burner. The burner 
we illustrate in Fig. 3 shows one means of evading 
this difficulty. In principle it somewhat resembles an 
ordinary Bunsen burner, though it is, of course, not 
intended to burn with a non-luminous flame. The 
burner, it will be seen, is Y-shaped, a jet issuing from 
each arm of the Y. The gas to be burnt issues from 
a very fine orifice in each of these arms, and, drawing 
air with it, passes through the much larger hole shown 
in the small bracket attached before it is ignited. As 
a consequence the arms of the Y never get hot, the 
flame burning well away from them, and the danger of 
clogging the fine orifice through which the gas issues 
is thus greatly diminished. 





INDUSTRIAL NOTES. 

Tue state of oy as disclosed rs the re- 
ports made to the Labour Department of the Board 
of Trade, has continued steady and good. The total 
number of returns was 2457, namely, 1715 from em- 
ployers, 582 from trade unions, and 160 from other 
sources, thus covering a wide area in extent and also 
in the number of industries concerned. In the 123 
trade unions specially reported on there was an 
aggregate of 915 members, of whom 12,129, or 
2.4 per cent. were reported to be —— from all 
causes. The proportion has varied but little during 
the last seven months, only a trifle, indeed, since the 
close of last year. In the same month of last year the 
proportion was only 2.6 per cent. The chart line 
shows that so far we have not touched the level of 
last year, which was at its lowest at the end of 
November. 





As regards the various groups of industries, employ- 
ment in the coalmining districts generally has con- 
tinued good. At the collieries making returns, 390,144 
workpeople were employed, and at these collieries the 
average time worked was 5.40 days per week, as 
compared with 5.18 days in the previous month, and 
5.37 days in the same month of last year. In the 
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latter case the pits in South Wales and Monmouth- 
shire are not included, as the men had not resumed 
work after the strike. The holidays in the month 
previous account for the then lower average. 

Employment in the ironstone mining districts has 
also continued good. From the returns relating to 
128 iron mines and open works it appears that 16,874 
men were employed, and at those works the average 
time worked was 5.83 days per week, as compare 
with 5.74 days in the previous month, and 5.82 in the 
same month of last year. This steadiness of employ- 
ment compares most favourably with the reports from 
some of the great engineering works and shipbuilding 
yards on the Tyne and the Clyde, where so many 
complaints are made of men losing time. The miners, 
both at collieries and ironstone mines, show that they 
know how to utilise to their own advantage these 
times of prosperity. 





Employment in the pig-iron industry continues good 
as in the previous month, and for months past, and is 
better than a year ago. At the works of the 116 iron- 
masters making returns, 380 furnaces were in blast, 
as compared with 356 a year ago. The estimated 
number of workmen employed was 25,384, as com- 
pared with 25,443 in the previous month, and 23,630 
a year ago, being an increase of 1754 over the tame 
month in 1898. In the manufacture of iron and steel, 
employment has continued good, better than a month 
ago, and much better than a year ago. At the 218 
works reporting, 82,110 workpeople were employed, 
as compared with 81,198 in the previous month, and 
78,863 a year ago. The number of shifts worked in 
the three weeks enumerated was on the average 5.62, 
5.47, and 5.57 respectively—an exceedingly good 
average for the kind of work which those engaged in 
it have to do. 

In the tinplate trade a vast improvement has taken 
place. No fewer than 411 mills were at work, in- 
cluding those engaged in the manufacture of black 
plates, employing 20,813 workpeople, as compared 
with 390 mills, employing 19,683 workpeople, in the 
previous month, and 306 mills, employing 15,585 in 
the same month of last year, an increase of 84 mills, 
and of over 5200 workpeople. With better employ- 
ment, less is heard of wages disputes. 





Employment in the engineering and metal group of 
trades has remained steady and good. The propor- 
tion of unemployed union members was 2.6 per cent., 
the same as in the previous month, and in the same 
month a yearago. In the shipbuilding group of trades 
employment has been good, the percentage of unem- 
ployed members of unions being only 1.6 per cent., as 
compared with 1.5 per cent. in the month previous, 
and 4.1 per cent. a yearago. The proportions in both 
groups of industries are small, especially considering 
the complaints of wilful loss of time by the men. 

In the building trades employment is as brisk as 
ever, the proportion of union members unemployed in 
the branches reporting being 1.3 per cent., as com- 
pared with 1.2 per cent. in the previous month, and 
only 0.9 per cent. a yearago. And there is no indi- 
cation of any falling off in employment, for building 
operations are general all over the country, local im- 
provements being on the increase, and other public 
works are in contemplation. 





Employment in the furnishing trades has been 
steady, but there is a slight increase in the propor- 
tion of unemployed as compared with the two previous 
munths and with the same month last year. ‘The pro- 
portion out of work was 2.1 per cent. in the previous 
two months, and in the same month a year ago it was 
1.9 per cent. But seasonal variations occur in this 
group of trades. 

Employment in the glass trades is better than it has 
been for a long time. The proportion of unemployed 
members of unions has fallen to 6.1 per cent., as com- 
pared with 10.1 per cent. a year ago. For a long time 
the percentage was from 10 to 14 per cent. of un- 
employed. 

Employment at the docks and wharves in London 
has improved generally, it being better than a month 
ago ora year ago. The average number employed in 
the five weeks enumerated was 15,431 daily, as com- 
pared with 14,460 in the previous month, and 14,193 a 
year ago. Agricultural work generally was busy, but 
in one or two places the drought interfered with the 
hoeing work. On the whole, most industries have 
been well employed ; it is the gg for any to 
have to complain of want of work. In some branches 
there has been a lack of labour rather than of em- 
ployment. 





There were 54 fresh labour disputes in the month, 
involving 8858 workpeople, as compared with 33 dis- 
putes involving 10,232 in the previous month, and 52 
disputes involving 7644 workpeople in the same month 
last year. Of the 54 fresh disputes recorded, fourteen 
were in the engineering, metal, and shipbuilding 
groups of trades, twelve in the textile industries, 
eleven in mining and quarrying, eight in the transport 


trades, three in the building trades, and six in other 
industries. Settlements were effected in 65 old and 
new disputes, involving 45,851 workpeople ; of these, 
nineteen disputes, affecting 2327 workpeople, were de- 
cided in favour of the workers, 24, affecting 37,990, in 
favour of the employers, and sixteen resulted in a 
compromise, affecting 482 persons. In the six other 
disputes, affecting 712 persons, work was resumed 


d | pending negotiations of a mutual character for a settle- 


ment. As regards the 37,990 persons who yielded to 
the terms of the employers were the 35,000 workers at 
Dandee, where the jute workers resumed work on the 
old conditions, the strike not being approved of by the 
union. 

The changes in rates of wages during the month 
were all in favour of the workpeople; the total number 
who obtained advances was 189,033 workpeople. The 
average increase per head of the whole was equal to 
93d. per week. In the total were 130,088 coalminers. 
In the iron and steel trades 47,177 received advances 
in wages. Only 3550 of the workpeople, or 1.3 oad 
cent. of the tota!, suffered any stoppage of work. The 
operation of the sliding seale in the iron and steel, coal, 
and metal trades, resulted in an advance to 169,899 
workers. Conciliation and arbitration, without stop- 
page of work, gave advances to 2549 workpeople. In 
disputes affecting 13,035 workpeople a settlement was 
effected by direct negotiation between employers and 
employed without any cessation of labour. The ad- 
vantage in wages was on the side of labour; but the 
advantage as regards peaceful settlement was a gain 
alike to capital and labour, and to the general public. 
In no year, perhaps, has so much been effected by con- 
ciliation as in this year. Last year much was done, 
especially in the case of two great disputes in the 
engineering trades and in the coal trades of South 
Wales and Monmouthshire ; but this year peaceful 
progress has been more than ever triumphant. 





The engineering trades throughout Lancashire con- 
tinue in a flourishing condition. The recent com- 
plaints of slackening off have again disappeared, 
activity being fully maintained in all branches. 
In the few departments in which it was a short 
time ago alleged that there were indications of 
a quietening down in the new work offering, orders 
have been given out more fully of late, and there is, 
it is now stated, every prospect of more than sufii- 
cient work to keep establishmeuts well going over the 
whole of the ensuing year. The chief difficulty that 
the users of iron and steel have to contend with at 
present is not the insufficiency of orders, but the 
scarcity of material, or its proximate scarcity. In 
undertaking new work manufacturers and consumers 
have to consider whether it be possible to insure 
deliveries within a reasonable period, both in iron 
and finished steel. The position and the prospects 
are therefore exceedingly good for producers of 
material. Inthe iron trade there have been indica- 
tions of increasing activity with a steady hardening 
of prices both for raw and finished material. The 
weight of business has been quite as much as 
producers and merchants have been able to deal 
with, the deliveries on old contracts alone being suffi- 
cient to take nearly all that the iron works can pro- 
duce. The finished iron trade is nearly all blocked 
with orders, some extending far into next year, while 
inquiries continue to come forward freely. The 
general reports to the labour department of the Board 
of Trade confirm the above. In the Manchester 
district, branches of trade unions with 21,952 mem- 
bers had, at the date of the report, some 560 members, 
or 2.6 per cent. mradeech neta: gr sede all causes. The 
mn trades, inclusive of ironfounders, smiths, 
boilermakers, brassfounders, and finishers were well 
employed, as were also sheet-metal workers and wire- 
workers. All branches in the Oldham district repre- 
sent trade as being fair or good, including plate and 
machine moulders, tioplate workers, gasholder 
makers, and brassfounders. Similar reports come from 
Bolton, Bury, Burnley, Chorley, Leigh, Ramsbottom, 
and Wigan. 





The condition of the iron and steel trades in the 
Wolverhampton district continues good, almost excep- 
tionally good, for makers have in many instances had 
todecline new contracts for delivery during the cur- 
rent quarter. The home demand, instead of lessening, 
shows further growth, and some rather heavy buying 
has been going on for Germany and the United States. 
Makers of bars, plates, angles, and hoops hold large 
orders, and there has been an improved business in 
sheet iron, and strip. Foreign inquiries for rods are 
reported to be extensive. Pig iron is still scarce, and 
can only be bought for delivery next year. Steel- 
makers are overwhelmed with orders, and are obliged 
to refuse to book others for early delivery, prices all 
round are firm, and the tone of the market generally 
is regarded as satisfactory. The report sent to the 
Labour Department states, in reference to this dis- 
trict, that the iron and steel trades throughout South 
Staffordshire and East Worcestershire continues good 








in all branches, and that the wire and rolling mills in 





Shropshire are all working fulltime. Not a single iron. 
moulder or boilermaker is reported by the unions to be 
out of employment, and only three turners and three 
fitters in the two large branches of the Amalgamated 
Society of Engineers. Cycle makers report trade ag 
quiet, smiths as good. 





In the Birmingham district there is, it is said, a 
brisk demand for iron in connection with the Govern. 
ment naval and military preparations. There has 
been a steady inquiry for pig iron, but the production 
falls short of the demand. It is reported that many 
of the largest consumers have sinsed inmteocte for pig 
iron, steel billets, and other raw material sufficient for 
their own requirements until the beginning of the 
new year; there will, therefore, be but little margin 
for further orders for early delivery. The prices of 
all kinds of material, raw and manufactured, have 
been firm at full rates, including galvanised sheets and 
doubles, marked and other bars, Eien. strip, nail-rods, 
and black sheets. There seems to be no indication of 
any falling off in demand in any branch. The state 
of empleyment generally is good. In trade union 
branches, with an aggregate of 20,929 members, only 
408, or 1.9 per cent., were reported to be unemployed 
from all causes. In the engineering trades two report 
trade as good, seven as moderate, and one as bad; 
but turning to the figures in the month’s returns, out 
of 1220 members only 27 were on donation in all 
classes fromall causes. The Ironfounders report trade 
to be good, three only being on donation. In the 
Boilermakers’ Society there is a clean book, not a 
single member being unemployed. Smiths and strikers 
are fully employed, while toolmakers report trade as 
moderate, a as fair. The cycle 
trade is repo to be quiet, but the motor car in- 
dustry is brisk, At Coventry and West Bromwich 
trade is brisk, and at Redditch moderate. All branches 
of the brass and copper industries are well employed, 
except the wire-drawers, who are rather quiet. 


The public are oftentimes surprised at the causes of 
strikes. At Spring Valley, Illinois, 2000 coalminers 
struck work because the employers refused to deduct 
the men’s payments to the union from their weekly 
wages, as demanded by the officials of the union! In 
this country a continual struggle has been going on 
for nearly a century against all deductions from wages, 
however good the object for such deductions may be. 
British workers of all sections have now nearly attained 
their object in this request. The American workers 
are showing a bad example—if deductions from wages 
are rightfrom the union point of view, why not for 
other objects, equally good ? 


The carpenters and joiners in the Bolton district, 
which inclues Farnworth, Little Lever, Little Hulton, 
Kearsley, and Walden, are agitating for an advance 
in wages of ld. per hour, bringing them up toa general 
rate of 10d. per hour. The object of the movement is 
to approximate as nearly as may be to the Manchester 
rate of wages, which is regarded as the governing 
rate to be attained. In some of the Lancashire towns 
the — of joiners are below the Manchester 
standard, which the members of the Lancashire 
branches resent. The levelling-up process has been 
going on steadily for some time. 





The members of the National Union of Boot and 
Shoe Operatives have just elected Mr. Charles Freake, 
of London, a member of the London County Council, 
as president of the union by a majority of 728, in the 
place of Mr. Hornidge, who is now the general secre- 
tary of the union in the place of Mr. Inskip, deceased. 
Mr. Freake has long been the leading man in the 
London district. 





The coalminers at the Abercarn collieries struck 
work last week in a of a dispute about 
wages. Operations were also suspended at the Garr- 
fach and Gorsinon Collieries over the operation of the 
sliding scale. Altogether some 2000 men are thrown 
idle by these disputes. 





Mr. J. H. Wilson, M.P., is being sued for slander 
in the Edinburgh Court of Session, damages being laid 
at 10007. The action is being brought by the district 
superintendent of the Shipping Federation, who alleges 
that in posters issued by the Seamen and Firemen’s 
Union, of which Mr. Wilson is president, he, the 

laintiff, is described as ‘‘a worthless character.” 
Hard words, saith the proverb, break no bones, but 
they embitter labour struggles and ought to be avoided 
by all labour leaders. 





Continental socialists, as those in this country, are 
not quite agreed upon all points ; and even where they 
agree as to essential principles, they disagree as to the 
means to be employed. At the Hanover Congress, 
just concluded, a very important decision seems to 

ve been arrtved at, namely, to devote their energies 
to improving the lot of the labouring population rather 





than working for the social democratic revolution 
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about which we have heard so much during the last 
few years. This will bring that section of the socialists 
into closer harmony with the trade unions of this 
country, with probably better results than could be 
obtained by a revolutionary programme. They will 
also escape persecution by the authorities. ; 

There is a split in France, particularly in Paris, in 
the anarchist group, one section declaring for the sup- 
port of the Republic and the civil liberties they have, 
rather than for co-operation with those who aim 
at nothing short of a complete revolution. If those 
who are so enthusiastic about bettering the condition of 
the people would only strive to attain possible ameliora- 
tion by practical means, — would be less difficult 
of attainment, and would be of some service. 





Another important Conciliation Board has just been 
established in the Durham coal trade. Its province 
extends to the Miners’ Association, which is to have 
nine representatives, to the Cokemen’s Association, 
the Mechanics’ Association, and the Enginemen’s 
Association, each of whom are to have three repre- 
sentatives; the Coalowners’ Association are to have 
18 members on the board, making a total of 36. 
The objects of the board are ‘‘ by conciliatory means 
to prevent disputes, and to put an end to any that 
may arise ; and with this view to consider and decide 
upon all claims that either party may from time to 
time make for a change in the county rates of wages or 
county practices, and upon other questions not falling 
within the jurisdiction of the joint committee that 
may be agreed between the parties to refer to the 
board.” The board is to continue to act up to the 
close of 1902, six months’ notice of withdrawal to be 
given on either side. An umpire is to be a 
either by the board or by the Board of Trade, if the 
former cannot agree. It is purely a Conciliation 
Board, with equal votes, the chairman not to have 
any casting vote, but he may vote asa member. The 
Miners’ Association had previously agreed to the prin- 
ciples above set forth. Thus the entire coal trade 
may now be said to be governed by Conciliation 
Boards in one form or another, so that peaceful pro- 
gress may be anticipated in this most important 
industry. 

The Miners’ National Federation have held an 
executive meeting to consider the advisability of 
demanding a further advance in wages of 5 per cent., 
which will bring their wages up to the high level 
beyond which they are not to go under the existing 
arrangement. Mr. Pickard, M.P., in a speech last 
week, declared that he had no compunction in making 
the demand in the present state of the coal market, 
‘the output from the mines being enormous, showin 
how prosperous trade is. He estimates that the tota 
output this year will reach 220 millions of tons. The 
price of coal, he said, was 5s. per ton higher than in 
1887, which is the basis of the agreement, while the 
refuse has gone up from 2s. or 2s. 6d. to 8s. per ton. 
They decided to have interviews with some of the 
leading coalowners before taking decisive action. This 
is a prudent step, and quite in accord with the prin- 
ciples of conciliation which are endorsed by both 
parties. 





TESTS ON AN ELECTRIC RAILWAY 
POWER PLANT. 

WE have to hand a report of a 45-hours’ test made on 
the engines, boilers, generators, and condensers at the 
Harvard-square power station of the Boston Elevated 
Railroad by the fourth-year engineering students of 
the Massachusetts Institute of Technology, under the 
direction of the instructors in engineering at the in- 
stitute. The thoroughness of the tests and the care 
taken to eliminate error give the results a professional 
value not usually found in experiments made for the 

urpose of academic instruction. The plant of the 
levated Railroad Company contains the most modern 
appliances for the production of electricity, and repre- 
— the best practice of the day. 
ew extracts from ipti 
oe a description of the power plant 

‘The power station has at present six Babcock and 
Wilcox boilers set in three batteries. The boilers all 
have extension furnaces. The gases are discharged 
into a common flue at the back of the boilers and pass 
from this — a Green economiser to the stack. 
The boilers are fed by power plunger pumps located 
in the basement of the engine-room. These pumps 
are driven from a countershaft run by a electric motor 
supplied with current from the station. There are 
three main engines, of the cross-compound jet-condens- 
rs type, with cylinders 28 in. and 56 in. in diameter 
ann ft. stroke, made by the E. P. Allis Company, of 

'ilwaukee, There is an independent condenser, and 
air-pump engine for each main engine. 

' separator is tama just before the throttle 
valve, the exhaust from the high-pressure cylinder 
passes into a vertical receiver from which the low- 
Pressure cylinder takes its steam. The exhaust from 


‘* On each exhaust pipe, just before the condenser, 
there is a feed-water heater. The feed water, coming 
through a6-in. pipe from the city main, passes through 
these heaters on the exhaust pipes, then through the 
economiser to the suction side of the power pumps, and 
thence to the boilers. 

‘* The air pumps draw the condensing water from 
~ Charles River through a 20-in. pipe about 300 ft. 

ong. 

‘* The generators are direct connected, of the multi- 
polar 12-1200-80 type, built by the General Electric 
Company. The nominal output of each machine is 
2180 amperes at 550 volts. Each generator is pro- 
vided with a separate panel upon the switchboard 
gallery, on which is located a shunt ammeter, watt- 
meter, circuit-breaker, switches, a rheostat, &c.” 

A large number of students were employed on the 
test, and the time was divided into four watches of 
11} hours each, twenty-four students working at each 
watch. Each man had a special duty te perform dur- 
ing his hours of service. Two of the three engines 
were fitted with indicators, and 2000 cards were taken, 
an average of 45 per hour while the test lasted. The 
air-pump engines were also fitted with indicators, from 
which the power consumed in operating the condensers 
was determined. To facilitate the measurement of 
the feed water ‘“‘the regular suction pipe was carried 
up to the floor above, and supplied four large barrels 
used for weighing. These barrels discharged into 
three below, which were connected with the suction 
of the pumps. The four weighing barrels were sup- 
plied from the city main with water which had passed 
the heaters on the exhaust pipe. Ordinarily the water 
went through the economiser as well, before entering 
the pumps. During the test the pumps forced the 
water through the economiser into the boiler.” 

The condensing water was measured over a weir 
3 ft. wide; all the gauges and scales were tested to 
insure their accuracy or to allow for any errors, and 
the water dripping from the receivers was caught and 
weighed. From anexamination of the report, it would 
seem that every precaution was taken to make the 
results as trustworthy as possible. Regular gong 
signals were sounded at fifteen-minute intervals for 
the guidance of the assistants stationed at the dif- 
ferent gauges, thermometers, and electrical measuring 
instruments. Calorimeters were placed on the main 
steam pipes close to the two engines under test, from 
which the percentage of moisture in the steam entering 
the cylinder was determined. 

The electrical power taken to operate the feed 
pumps was measured by an ammeter introduced into 
the circuit leading to the pump motor; by similar 
means the exciting current for the generators was 
measured. A large water rheostat was provided for 
keeping the load constant at night when the cars 
ceased running. 

The fires under the boilers were maintained as 
nearly as possible uniform throughout the test, and 
their condition at the beginning and ending of the 
test was the same. It is stated that ‘‘if all the 
possible errors of the test on the boilers are assumed 
to be cumulative, the maximum error possible is 
1.5 per cent.” 

The following results, together with some data, 
have been selected from a large number contained in 
the report, those which are omitted being of slight 
practical interest comparatively : 


Total heating surface of boilers (four) 21,360 sq. ft. 
5, _ grate surface... ve WE 


Kind of coal _... _ aa .. New River 
Average absolute boiler pressure at 
ance eee ag a 168.4 Ib. 
Average quality of steam at boilers 
(dry steam =1)_... was “ae 0.989 
Dry coal (moisture deducted) burned 
per square foot of grate per hour 10,42 lIb. 
Equivalent evaporation from and at 
212 deg. Fahr. per pound of dry 
coal... ‘sa sos ad .. 10,68 lb. 
Rise in temperature of feed water in 
heater ... ies a va ... 82 deg. Fahr. 
Rise in temperature of feed water in 
economiser ... oi es ita ae at 
Ash and clinker in per cent. of total 
dry coal ae sal ae bea 5.9 
Total indicated horse-power, both 
engines a aie ap ie 2458 
Steam per hour per indicated horse- 
power ... piss rake ‘ae ue 14.05 1b, 
Total electrical horse-power, both 
engines ees ni eset eet te shb 2207 
Efficiency per cent., ratio of elec- 
Prone ———. ae os ee 89.8 
per electri orse-power per 
fn eee tae wal igh hd 1.64 Ib. 


It is interesting to note that the rise in temperature 
of the feed water, due to its . e through the 
economiser and heater, is substantially the same in 
each apparatus. The electrical horse-power required 
to operate the feed pumps was 15, which is not allowed 
for in the above figures. The total electrical horse- 





the how pressure cylinder passes to the condenser or 


outboar 





gto includes this figure, which would be deducted 
or finding the output of the station. 








WORKMEN’S COMPENSATION. 


Bennett v. Aird.—Judgment was delivered in this case, 
on October 12, by His Honour Judge Stonor, sitting at the 
Marylebone County Court. The facts were shortly as 
follow: The applicant was employed by the respondents 
in striking an iron wedge to open up a road underneath 
which water pipes were in the course of being laid by the 
respondents. Another workman was striking the wedge 
alternately with him. The ——_ hammer missed 
the — swung round, and dislocated his shoulder, 
which he has since been unable to use. It was proved 
that the applicant had sometimes helped to lower the 
pipes, for which purpose a pulley was used ; but it was 
stated by the respondent’s manager (who appeared on 
their behalf), that no mechanical power of any kind was 
used on the job. He admitted, however, that the applicant 
was entitled to damages if the case fell within the Act. 

His Honour, having drawn attention to the facts, gave 
a for the respondents for the following reasons : 
“The only words in the Workmen’s Compensation Act, 
1897, section 7 (1), which can include the employment in 
question are ‘engineering work,’ as defined by subsection 
(2), viz., ‘any work of construction, alteration, or repair 
of arailroad, harbour, dock, canal, or sewer, and includes 
any other work for the construction, alteration, or repair 
of which machinery driven 7 steam, water, or other 
mechanical power is used.’ Now, the first question is 
whether the words ‘any other work’ in this section 7 (2) 
means any other work whatever, or only any other work 
ejusdem generis with work done on a railroad... and 
‘sewer,’ of course, also falling within the subsequent 
words of the section, which I shall consider_hereafter. 
This point is very ably treated in Messrs. Minton-Sen- 
house and Emery’s treatise on the Employers’ Liability 
Acts, at page 149; and I agree in the view there taken 
that the words ‘any other work’ must be restricted to 
work ejusdem generis with the works previously mentioned 
in the section ; but I think that the laying of pipes for 
water, gas, or any other purpose is ejusdem generis with 
works for the construction, alteration, or repair of a 
‘sewer,’ and that so far the present case is within the 
Act. The —— words, however, requiring that 
the work should one in which ‘machinery driven 
by steam, water, or other mechanical power, is used, 
Abe rise to further and very difficult questions. 

t is, I think, evident that ‘ machinery,’ (a word of 
which no definition is given in the Act) was used on this 
work, viz., a pulley and chain suspended on shears, 
fastened together at the top and forming a tripod, but 
the question remains whether such ——t was 
‘driven by any mechanical power’ or not. ow, & 
— is defined as a mechanical power, along with the 
ever and others, in ‘Nuttall’s Dictionary,’ and, if the 
action of the pulley is to be regarded as the mechanical 
power that drove the machine and lowered the pipes, the 
case is within the Act; if, on the other hand, the manual 
labour which sets the pulley in motion is to be so oe 
the question still remains whether such manual Jabour is 
to be regarded as ‘mechanical’or not. In‘ Webster's 
Dictionary’ the word ‘mechanical’ is given, amongst 
other meanin the following: ‘Acting by physical 
power,’ and this would almost seem to meet the present 
case ; but, on the whole, I think that the words ‘mecha- 
nical power’ ought also to be construed as ejusdem generis 
with those mentioned immediately before, viz., ‘steam’ 
and ‘water,’ which act automatically, and, generally 
speaking, continuously, after having been put into motion 
in the first instance by manual labour. I, therefore, on 
the whole, am of opinion that the present case does not 
fall within the Act, and give my award for the respon- 
dents without costs.” 





Tuer TRANSVAAL.—This unfortunate country absorbs 
public attention for the moment, and some facts from a 
work on South Africa just issued cannot but be in- 
teresting to engineering readers, apart altogether from 
the political situation. The area, including Swaziland, is 
the horse-power at about 154 knots to begin to vary at a 
121,642 square miles, the —_ 870,000, of whom 
288,750 are whites, and of these again 73 per cent. are of 
foreign origin. In the case of whites there are 66 males 
to every 49 females. The revenue last year was 
3,983,560., of which over a million is derived from 
Customs receipts, 389,643/. from prospectors, and 
diggers’ licenses, 174,383/. for other licenses, 285,382. for 
stamp dues. The expenditure was 3,971,473/., of which 
1,080,3827. was for official salaries. As is well known, 
—- the principal industry, but we dealt with this on 
page ante. As to the franchise, adult burghers born 
in the State, or resident there _— to 1876, are qualified to 
vote. The imports largely ‘ect engineers ; for instance, 
last year 1,462,3237. of machinery was taken into the 
country, but this was much less than in the previous year, 
when the total was 2,055,894/., while metal goods an 
iron total 577,049/., against 638,602/. These decreases, 
combined with the great falling off in the mining industry, 
naturally give rise toa | per esire for a settled state in 
this and other parts of South Africa, so that the work of 
development and ex ion can progress. These facts 
we have taken from the 1899-1900 edition of the ‘‘ Guide 
to South Africa,” edited by Messrs. A. ler Brown 
and G. Gordon Brown, for the Castle Mail Packet 
Company, and published by Messrs. Sampson Low, 
Marston, and Co., Limited. We extract them prin- 
on to show, in an interesting way, the great sco’ 
of this guide, which is more aptly termed in the 
preface the vade sen of the ne aon cae — 
meteorology, geology, pisciculture, and, 

ou me co is deals with. ‘The 


ind every item of importan 
eno 2s, 6d. makes it one of the cheapest works of the 

ay, especially in view of the fine maps and the imme- 
diate interest associated with South Africa. 
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, tests with Mr. Ortmans’ patent evaporator, and have the | the escape of steam, and the water as it esca: 
: ORTMANS’ EVAPORATOR. ‘ pleasure of reporting to you as follows: = _ | weighed, care being taken to prevent loss by a 
Some time ago a form of tube to be used in appa-|" The accompanying illustration shows in diagrammatic tion. The thermometers and pressure gauges used on 
ratus for heating, cooling, and i “are liquids was | form the arrangement of apparatus used for t tests. | the experiment were carefully calibrated, as were also th 
patented in this country by Mr. V. C. J. Ortmans, | Mr. Ortmans’ tubes consist of a pair of D-shaped tubes | spring balances, the latter by comparison with standard 
of Brussels. It has, we understand, been used on the | with a small space between them united at top and bottom | — 
Continent on a fairly extensive scale in the evapora-|80 as to form single circular ends. For the greater) The preliminary tests having shown that ebullition was 
tion of sugar, and has given very excellent results, poms of their length, therefore, there is a Pama | 80 violent as to cause priming over the top of the funnel, 
showing a considerably increased evaporation per | between the two legs of the twin tubes which adds te the | an additional length was added during the trials, which 
square Re of surface over the tubes of the ordinar ene savers sae — @ very —_ = efficient | weuld —— diminish the evaporatien, but to no 
kind. Last year Mr. Ortmans was in this country with circulation of the liquid to evaporated. ertical and | appreciable extent. d ‘ 
: ‘ : transverse sections through these tubes are shown in the he vessel was placed in the open air, and the temper, 
a view to introducing the tube here, and an apparatus | i}justration (Figs. 1 to 3). ture of the atmosphere recorded. There being no | — 
was placed in the hands of Professor Capper, of King’s; ‘The apparatus was designed and has hitherto been | of any kind on the outside of the vessel, my mut | - “4 
College, in order that its efficiency might be tested. | chiefly used for the evaporation of sugar in conjunction | taken place by radiation. The results of three trial 
Professor Capper has made a report, and by the cour- | with triple-effect evaporators ; and for this and all other | which were of a remarkably concordant character, are 
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1 June 13/3 hre. 65 971.75 | 17 254 212) 42 | 66 /s18 31.9 -758 506 | 722 | 95.5 
C1 Sata 65 530 | 13 246 | 212) 34 | 67 /432 2.1 | .740 | 42 | 708 92.7 
8 ‘ean 14 3 ae 62 928 | 154 | 250 | 212) 38 | 64 |770 30 782 | 478 | 743 94.5 
| } | 
Columns 12, 18, 14, and 15, are calculated for the total | | 
Gitis trial heating surface, including tubeplate we a oe eee 33.5 -790 521 751 
If this latter were omitted, the figures would read as in the { SS 26.15 -720 417 736 
following Table Bee 31.15 -812 | 496 778 | 
_ ! J 
(Signed) B. 8S. Capper, King’s College, June, 1899. 
evaporative purposes, it is exceedingly well adapted: | givenin the accompanying Tables, and as the total possible 
The mode of operation is as follows: Steam at a pressure | error in feed measurement, and in the measurement of the 





of about 15 Ib. per square inch above the atmosphere is | level of the water in the gauge glass E, was found to be 
admitted through the valve C, and circulates round the | less than 5 lb., a two hours’ trial was long enough to 
tubes and through the internal slit. As condensation | insure accuracy of measurement. In two cases, however, 
takes place the condensed water is drained off through | trials were continued for three hours. The possible error 
the drain pipe G. The liquid to be evaporated is sup- | in the experiments is, therefore, on the shortest trial less 
lied through the inlet pipe H, and passing down the| than 1 percent. The detailed results have been recorded 
owncomer pipe F enters the twin tubes at the bottom | in the form of diagrams,* of which copies are appended, 
and passes upwards through their length, emerging at|and from these it very clearly appears how steady and 
the top in the form of steam bubbles and water. The uniform were the results in all three trials. ng 
water passes again round the downcomers, while the} The ap tus was in ordinary working condition, 
steam escapes through the funnel at the top. having js been cleaned out with hot water after being 
The total heating surface in the —— used on | used for sugar evaporation. 
the trials was carefully measured, and found to be as| The Table appended above shows the mean results 





follows : ‘ of all these three trials. Column 11 gives the 
Heating surface on the outside of the total water evaporation during the trial and the equi- 
tubes... 0. wse wesw. AL 8q. ft, | Valent evaporation per square foot of heating sur- 
Heating surface on inside of tubes ... 9.59 face per hour under standard evaporative conditions is 

i. in tubeplates ... 0.37 ,. given in column 12. As this will depend upon the heat 

os gradient from the steam through the tube walls to the 





_The experiments were made with water so as to give a evaporating water; in column 13 the corresponding 
direct comparison with previous-recorded results, and evaporation for each degree difference between the out- 
| were conducted as follows : ., |side and inside of the tubes is given. The resulting 
ater was fed from the calibrated supply tank which | transmission in thermal units per square foot of heating 
was kept full by weighed quantities of water being poured | surface is similarly treated in columns 13, 14, and 15. 
in as required. Steam being admitted through the! In the Table the heating surface has been taken as the 
valve C, the evaporator was got into full work, and the | total surface in contact with evaporating water, includ- 
tesy of Messrs. Alexander Shanks and Sons, Limited, | level on the water gauge E placed on the side of the | ing tubeplate and interior of the tubes. The tubeplate is 
of Bush-lane House, Cannon-street, who have the | Steam vessel and on the gauge on the supply tank was elgg lene Seca Dalyan aut 
tom % ; . msed ion on tu surface is prac 
matter in hand, we are enabled to publish the report, Gcediian, eel ted tela Gested. Chanute sam ‘ ch patente ph: = oes oo “ol 


























which, however, we have slightly abbreviated. tak F F ; 
’ en every five minutes of the pressure of steam in the | corresponding figures for the evaporation per square foot 
Re Ontwans’ Evaporator. cylinder, the level of water in the calibrated. tank, the | of a 0 tu pri have hone added. abe 
King’s a London, June, 1899, | temperature of the feed water and temperature of the} [+ will be seen on examination of the Table that the 
Messrs. Alexander Shanks and Sons. water of condensation. The drain cock was kept con- - - am 
* One only of these diagrams is reproduced: 


Dear Sirs,—According to your instructions I have made! tinuously open to just such an extent as would prevent 
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i ult was obtained on June 14, when 748 British 
See pale per square foot of gross heating surface, 
or, taking the tube surface alone, 778 British thermal 
pounds were transmitted per square foot of surface per 
This is a remarkable result, and exceeds any authentic 
records of which I am aware for transmission at similar 
temperatures and under like conditions. s 
I know of only one instance of this rate of evaporation 
having been touched, and in that case the records are 
only those of a few minutes’ test, while in the present 
case the average was maintained for three consecutive 
ose I am, yours faithfully, 

(Signed) B. 8S. Capper. 





THE DECEPTIVE FRACTURE OF PIG 
IRON.* 


By Tuomas D. WEsT. 


PROGRESSIVE furnacemen and foundrymen have ex- 
rienced few changes in their practice that have been 


more radical in character or far-reaching in benefit than | 








those made by the adoption of chemical analysis to cor- 
rectly define the grade of pig iron. The change was such 
& common-sense one that many are annoyed to think that 
in this age of science they had not always utilised 
chemistry in their practice, “When we think back to the 
time that all furnacemen and founders were guided 
wholly by the appearance of fractures, instead of knowing 
the chemical analysis of their pig iron, we naturally have 
& right to wonder how we ever su ed in business, and 
not until we bring to mind the old-time prices paid for 
castings, can we realise why commercial success was at all 
possible to many following the old-school methods of 


dging the e of pig iron. 

‘ While the benefits obtained by adopting chemical analy- 
sis in foundry practice are generally very great, the ad- 
vance has been slow. This is on account of the prejudice, 
selfishness, and conservatism that all new departures in 
any calling must meet and set aside. The opposition that 
existed, and is yet in force to-day, against the adoption of 
grading by chemical analysis, is best known to its leading 
advocates. The fact that many founders still adhere to 
the old-school practice of judging pig iron by its fracture, 
causes some to suffer losses or meet difficulties that would 


* Paper read at the Pittsburg Meeting (May, 1899) at 
the American Foundrymen’s Association. 




















not exist did all founders understand the utility and value 
of chemical analysis in defining the 0% of iron, and 
follow its dictation in their practice. It is often interest- 
ing to investigate the grounds for rejecting the new-school 
practice, that members of the old set up against its advo- 
cates. Not long ago, as an example, in discussing the 
merits of working by chemical analysis with an old expe- 
rienced founder, who had never mixed his metals by this 
method, he expressed the belief that if a cast of nice open- 
grained pig iron did not give a softer iron than a close- 
grained pig mixture, it was use of some local condi- 
tion not being controlled ; as, for example, he claimed 
that the cupola might not have been daubed properly, or 
the bed not well lighted before the iron was charged, or 
the charge might not have been placed evenly, or that 
the stock hung up. Then, again, he claimed that it might 
be due to other conditions, such as to be found in bad 
scrap iron, changeable weather, difference in fuel, fluxes, 
or variable blast pressures, to cause fast or slow melting, 
&c. When, as practical foundrymen, we know that suc 
varying conditions may at all times affect mixtures, an 
cause a soft iron to be hard, we are forced to confess that 
the old-school fellows may go along for years, if they are 
in any way prejudiced against the new-school practice, 





before events may transpire to convince them that by 
following chemical analysis they will greatly decrease 
their mishaps, for the simple reason that if an open cast 
of pig meta] does happen to give them a hard iron, they 
have nearly a dozen evils or excuses to which they can 
charge their ag results. A study of this phase of the 
subject should explain why some are slow to accept 
chemical analysis in selecting and mixing their pig irons, 
and also that whenever it suits the self-interest of any to 
prejudice the utility of chemistry in the mind of the old- 
school founder, they can easily do so by taking advantage 
of their prejudice and their want of the knowledge pos- 
by the new school. 

There are several ways in which self-interest can retard 
the progress of chemical analysis in founding. Asan 
example, we will cite two cases. The first lies in the 
power of furnacemen, knowing the utility of chemical 
analysis and lack of that knowledge by the old-school 
foundrymen. To illustrate how the latter may be duped 
by making them think their practice correct: A well- 
known firm, standing high in its ability to cast heavy ma- 
chinery, recently sent an order to a furnaceman for one 
car of a strictly all-open e iron to make strong cast- 
ings for a special job. The writer was consulted as to the 
analysis necessary, as the furnaceman knew he could 
select the open iron in almost any grade. Upon learning 


the character of the casting required from the furnaceman, 
the writer recommended silicon between 1.00 and 1.25, 
with sulphur about .030. A car of as beautiful open- 
ined coke iron as was ever seen was sent to the founder. 

ts results pleased him so much that in a short time the 
second order, ‘‘Send me another car of strictly No. 1 iron, 
sameaslast,” camein. The furnaceman, knowing the utility 
of chemical analyses, referred to his books and duplicated 
his last analysis, being careful, of course, to load nothing 
but an all No. 1 open-grained iron, as if he had sent a 
close-grained iron, it would have been condemned. Now, 
this furnaceman is not going out of his way to advocate 
the utility of chemical analysis to that foundryman, and 
it would be almost useless for anyone else to attempt to 
do so, as that founder is stubborn in the belief that it is 
the open-grained iron of that peculiar brand which was 
wholly responsible for obtaining the results desired. 
Then again, should this founder change to another fur- 
naceman, on account of a difference in price, who might 
not have had the forethought to consult some expert of 


d | the new school in regard to analysis, the chances are that 


his open-grained iron would have given him too weak a 
result in his castings; but, as long as this founder had 
his open-grained iron, he could turn to changes in the 
fuel, scrap irons, blast, weather, methods of charging, 
&c., to make excuses for his ill results, and not until 
such a paper as this, exposing the true cause of his 
trouble, might by chance fall into his hands, is there 
any hope of his being made a follower of the new-school 
practice. 

The second illustration of where self-interest has _re- 
tarded the advance of chemical analysis lies in the advo- 
cating of the use of testing machines as affording the 
founder sufficient means to regulate his mixtures, without 
resorting to chemical analysis. 

Testing machines have their place, and most founders 
should possess one ; but the practice of taking advantage 
of the prejudice, &c., of the old-school methods to antago- 
nise the advance and true utility of chemical analysis in 
the self-interest of a more rapid sale of testing machines, 
is to be deplored. 

The foundation of the old-school method in regulating 
mixtures is based on the belief that the appearance of pig 
fractures truly defines the character of iron as to the 
degree of hardness. The founder’s own experience in 
knowing that he can make soft and hard castings from 
the same ladle and at one uring, if he choose to so 
construct his moulds, should be sufficient to prove to him 
why it is possible for two furnace casts of pig metal that 
are alike in chemical analysis, or will give the same results 
when melted, to differ so widely in appearance that the 
fracture from the one cast will seem close-grained or hard 
in the pig, while the other will be the reverse. A founder 
can take the same ladle of iron, and by pouring part of 
the metal into a mould that will chill or solidify it quickly, 
produce a fracture that will be close-grained in the one 
case and open in the other. This is just what the furnace- 
man does in making pig iron. One part of his tap, or 
cast of iron, may run so slowly from his furnace as to 
chill the metal before it reaches the pig beds, while 
another tap or cast may come so fast as to fill the pig beds 
— that it will take quite a while for the metal to 
solidify. 

Again, one tap or cast at a furnace may give much hotter 
iron than another, and it is natural that the dull iron 
should cool faster than the-hot, and, if both run at the 
same speed from the furnace down the long runners to 
the pig beds, will give the closer-grained iron in the case 
of the duller metal. Surely the founder should perceive 
from this why the same kind of iron may have in one cast 
a close grain and in another an open grain. As there are 
but few moulders or founders who have ever had the 
opportunity of witnessing a furnace cast, this explanation 
of its workings, combined with their own foundry experi- 
ence, should assist many to realise why the fracture of 
pig metal is an unreliable guide to the iron’s true grade. 

There are those who are still sure to contend that open 
fractures mean a soft iron, and a close-grained iron a hard 
one, and if different results are obtained, to charge such 
to changes in fuel, scrap iron, fluxes, blast, weather, &c, 

The writer has selected samples of pig shown in Figs. 1, 
2, and 3 that are a fair representation of the whole cast or 
car of iron. If any of the old-scheol founders were asked 
to select a cast or car of iron to give soft castings, they 
would select such irons as are represented by sample A, 
seen in Figs. 1 and 3, while if they desire to make strong 
or hard castings, they would select such irons as are re- 
presented by sample B, seen in Figs 2 and 3. In fact, if 
some were asked to use such a test or car of iron as that 
represented by B, they would claim yt account of its 
close grain and the blow-holes seen at D, the iron was 
hardly fit for sash-weights, let alone to think it of any 
value to make soft castings. : 

In order to convince the sceptical, or those not con- 
versant with chemical analysis, or the effect of one 
metalloid upon another, that they are in error, the writer 
melted down about 100 Ib. of each of the grades A and 
B in his twin-shaft cupola described in a paper before the 
Pittsburg Foundrymen’s Association, June 28, 1897, and 
shown in the Association’s Journal, vol. iii., Nos. 13 and 14, 
also in ENGINEERING, of September 10, 1897. In melting 
these irons A and B, to e the castings seen in Figs. 1 
and 2, and which range from 3 in. to 2 in, in thickness, 
all conditions were alike as near as it was possible to have 
them, so that if the open-grained iron A gave a hard cast- 
ing, changes in fuel, scrap, blast, weather, &c.—the old 
excuse—could not be offered as an explanation to bef 
the true cause. The ma of pig used and sections o 
the castings made from them, the writer has brought to 
this meeting, so that all may see them, and all are invited 
to take drillings from the specimens to report whether 
their analyses agree with those presented in Table I., in 





which the letter A represents the analyses obtained from 
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the pig and the yg seen in Fig. 1, while B gives 
that secured from Fig. 2. 


TaBLeE I, 

Samples. Silicon. Sulphur. 
ee ks —_ 1.25 .035 
Castings 1.15 070 

B. 
Pig ... 2.86 .040 
Castings 2.67 060 


The fracture seeu in Fig. 3, being enlarged, will afford 
a better study of the difference existing between the grain 
of the pig, samples A and B. Tothe new-school founder, 
Table I. is sufficient to define the results, or whether 
samples A and B would give the soft or hard iron upon 
being remelted, but for the old school of founders, Tables 
IL. and III. will best serve suchends. A study of these 
latter Tables will show them that the pig, B, which would 
have been condemned by those wishing to make soft cast- 
ings, gave by far the least contraction and chill, so much 
so that the test-pieces, only 4 in. thick, as seen at H, 
Fig. 2, are so soft as to be readily drilled, while that at K, 
Fig. 1, made from sample A, broke a drill m trying 
to get one hole through the thin piece 4 in. thick. In 
fact, we were foolisk to try to touch it with a drill, as the 
metal was nearly all chilled or white in colour, as can be 
seen in the sample brought here for your inspection. It 
is also to be said that all the other test-pieces ranging 
from Nos. 2 +0 12, that were made from pig, sample A, 
were also much harder than those made from sample B. 
In measuring the depth of a chill, pieces were broken off 
one end of the test-bars, as shown at P, Fig. 1. 


TasLe II.—Record of Tests taken from Iron seen 











in Fig. 1. 
| | | 
Number} Size of | Contrac- | Deflec- | | re 
of Bars.| Bars. tion. tion. | Strength. Ohill. 
| in, in, Ib. 
aa $x iy .293 .29 110 Monel white 
2 4x1 266 +25 320 | eep 
3 | paul 242 21 650 8 
4 | xl 220 -18 860 | we ow 
5 | §xlh | .200 15 pe 1° A 
6 | 4xif | .182 14 | 1600 | at 
7 4x1 .165 12 | 2240 ae 
8 a x2 150 10 | 200 | wy 
9 14x1 -148 08 | 8640 | ds 
| 











| 
| 


TaBLeE III,.—Record of Tests taken from Iron seen 














in Fig. 2. 
| | | 
Number} Sizeof | Contrac- | Deflec- 
of Bars.| Bars. tion. | tion. Strength. | Chill. 
in. Ib. | 
1 x1} .178 .35 164 | .03 deep. 
2 x1} -163 .030 $44 m., 
8 x1 .160 24 530 | .O1 ,, 
4 x1 137 -18 920 on | el 
| tible. 
5 | §x1 .125 14 1208 | Nochill. 
6 | { x1 112 12 1640 | °° 
7 | x1 101 ll 2320 . 
Ss i oe 92 -10 2860 9 
9 | 4x1 .88 .10 3500 | - 














Norr.—Test-bars No. 10 to 12, seen in Figs. 1 and 2, were not 
tested, owing to the machine being too small to break them. 


This chill was obtained by causing the end of the test- 
bars farthest from the gate to be formed by a wrought- 
iron bar fin. by 2in. wide. The twelve test-bars were 
moulded in green sand and poured from one gate. The 
same ‘‘temper” of sand was used for both flasks, and 
the iron was alike in fluidity at the time of pouring. 

It is hoped that a study of this paper will help to con- 
vince those yet remaining aloof from utilising chemical 
analyses, that the deceptive fracture of pig iron has and 
will continue to often mislead them in rightly locating 
the cause of trouble and losses in their efforts to obtain 
desired results from iron mixtures. 








Our Coat Propvction.—The output of coal in Great 
Britain last year was 202,042,243 tons, as compared with 
202,119,196 tons in 1897. The slight falling off in last 

ear’s production was due to the prolonged strike in 
South Wales. The value of last year’s output was 
77, 415,0637. Of the coal raised last year 147,811,478 tons 
were produced in England, 30,237,295 tons in Scotland, 
and 23,863,305 tons in Wales. The following mining 
counties produced more than 1,000,000 tons each last 

ear: Durham, 34,737,347 tons; York, 25,636,367 tons ; 

szancaster, 24,324,610 tons ; Glamorgan, 19,140,742 tons ; 
Lanark, 16,142,580 tons; Stafford, 13,720,413 tons; 
Derby, 13,573,754 tons; Northumberland, 10,570,713 
tons; Nottingham, 7,770,047 tons ; Monmouth, 6,059,509 
tons; Fife, 4,447,569 tons ; Ayr, 3,753,694 tons ; Denbigh, 
2,473,896 tons; Stirling, 2,260,058 tons; Cumberland, 
2,061,878 tons; Leicester, 1,735,743 tons; Gloucester, 
1,587,789 tons; Midlothian, 1,247,747 tons; and Car- 
marthen, 1,123,598 tons. The corresponding production 

x county in 1897 was: Durham, 33,819,068 tons; 

York, 24,053,020 tons; Lancaster, 22,812,422 tons; 
Glamorgan, 25,112,551 tons; Lanark, 15,822,207 tons ; 
Stafford, 13,441,410 tons; Derby, 12,648,419 tons ; Nor- 
thumberland, 9,768,459 tons; Nottingham, 6,970,424 tons; 
Monmouth, 9,307,304 tons; Fife, 4,077,818 tons; Ayr, 
3,585,427 tons; Denbigh, 2,269,597 tons; Stirling, 
2,143,286 tons; Cumberland, 1,986,536 tons; Leicester, 


1,626,555 tons; Gloucester, 1,321,513 tons; Midlothian, 


LAUNCHES AND TRIAL TRIPS. 


Tue Escercito Italiano states that the Italian cruiser 
Agordat was successfully launched at Castellamare di 
Stabia on October 12. Her length is 87.60 metres, beam 
9.32 metres; draught, forward, 3.03; aft, 4.25 metres; 
displacement, 1320 tons. She has two engines of triple- 
expansion type, es 7500 horse-power, and sup- 

lied with steam by eight water-tube boilers of the 

lechynden type, with a pressure of 15 atmospheres. The 
interior of the Agordat is of soft steel, w being used 
as little as ——- and in many cases aluminium is sub- 
stituted. She has a deck of hardened steel extending 
along her whole length. Her armament consists of four- 
teen 7.6-centimetre quick-firing guns, two machine guns, 
and two torpedo tu A short time ago the Lampo, 
torpedo-boat destroyer, built for the Italian Government 
by Messrs. Schichau, of Elbing, was launched. Her 
length is 60 metres, and her nominal speed under forced 
draught 36 knots. 


The 31-knot oe oat destroyer Obora, constructed 
for the Imperial Japanese Navy by Messrs. Yarrow and 
Co., Limited, passed her official trial on the 14th inst. 
This vessel was launched on the 5th inst,, and will be at 
once prepared to follow her four sister vessels to Japan. 

The steel screw mail and passenger steamer esta, 
built by Sir Raylton Dixon and Co., Limited, Middles- 
brough, for the Empreza Nacional de Navegacion a Vapor, 
of Lisbon, was taken out to sea for her official trials on 
the 14th inst. She is built to Lloyd’s highest class, her 
— al dimensions being 377 ft. by 45 ft. 6 in. by 

ft. 9 in., and she has a deadweight carrying capacity 
of over 5000 tons. She is fit with very first-class 
accommodation for passenger trade between Lisbon and 
the West Coast of Africa, having a large saloon on the 
upper deck aft to accommodate 80 passengers. The sleep- 
ing accommodation for first-class passengers is provided 
in the ’tween decks under the saloon in large state-rooms, 
having two berths. Accommodation for 40 second-class 
passengers, with a saloon from side to side of the ship, 
isin the tween decks amidships, and the ’tween dec 
forward are fitted for the accommodation of 250 emigrants 
or third-class passengers, having separate cabins to be used 
as a hospital in case of need. e engines, by Messrs. 
Thomas Richardson and Son, Limited, of Hartlepool, are 
of about 3000 indicated horse-power, and will give a speed 
of 12 knots at sea. The vessel made her runs over the 
measured mile at a speed of about 14 knots. 


On Saturday, the 14th inst., the new steamer Tagus, 
built by Messrs. R. Napier and Sons, Limited, Govan, for 
the Royal Mail Steam Packet meyer, London, had a 
very successful trial trip on the Firthof Clyde. The Tagus 
is the first of two similar steamers Messrs. Napier have 
on hand for the Royal Mail Company, and these splen- 
did vessels have been specially designed and ee to 
suit the requirements of the company’s West India mail 
service, The general dimensions are: Length, 410 ft. ; 
breadth, 50 ft.; depth, 35 ft.; with a topgallant fore- 
castle, long bridge, full Poop, and a boat deck amidships, 
the gross tonnage being about 5500. Luxurious accom- 
modation has been provided for a large number of first- 
class ngers, and all the details have been carefully 
considered for service in a tropical climate. The dining 
saloon is on the main deck amidships. A wide double 
stair leads up to the promenade deck where, opening off 
the entrance hall, is a charming reading-room and beau- 
tiful ladies’ boudoir, both in polished sycamore with 
artistic figure panels; further aft there is a commodious 
smoking-room in stained oak with copper repousse panels. 
A novelty is the large square white metal windows on 
the re and promenade a which give abundance 
of light and ventilation ; while the shade deck, on which 
the ts are stowed, forms a shelter to the spacious 
promenade on the bridge reserved for the first-class pas- 
sengers. Accommodation has been provided for forty 
second-class passengers, and includes a large dining 
saloon, comfortable smoking-room, ladies’ cabin, &c., 
and the poop is reserved for their use. The machinery 
consists of a set of triple-expansion engines having y- 
linders 37 in., 58 in., and 97 in. in diameter by 5 ft. 
6 in. stroke, and capable of indicating 7000 horse-power, 
with six single-ended boilers for a working pressure o 
180 Ib., and furnished with the most recent_improve- 
ments for efficiency and economy, including Howden’s 
system of forced draught. 


The Seagull, to’ o gun-boat, Commander H. Grant- 
Dalton, on the 16th inst. completed at Portsmouth her 
third trial of 1000 miles, which was run without a break. 
The vessel drew 9 ft. 9 in. forward and 11 ft. 3 in. aft, and, 
with 1369 horse-power, maintained a speed of 12.99 knots, 
on a coal consumption of 2.1 1b. per unit of power per hour. 





On —— morning, the 17th inst., there was success- 
fully launched from the north yard of Messrs. Workman, 
Clark, and Co., Limited, Belfast, a fine steel twin-screw 
steamer named the Rathlin Head, built to the order of 
the Ulster Steamship Company, Limited, Belfast, Messrs. 
G. Heyn and Sons, managers. The dimensions of the 
vessel are: Length between perpendiculars, 470 ft. ; 
breadth, 53 ft.; depth, 35 ft. 64 in.; about 6740 tons gross, 
and 4440 tons net register, and carrying capacity of about 
9650 tons deadweight. The engines and boilers, which 
have also been constructed by Messrs. Workman, Clark, 
and Co.; consist of two sets of three-crank triple-expan- 
sion type with latest improvements, to indicate about 
3200 horse-power, with 200 lb. working pressure, steel 
shafting and two Atlas bronze omapabine. Steam is 
supplied from] four single-ended boilers, with Howden’s 





1,144,511 tons ; and Carmarthen, 1,005,613 tons. 


patent system of forced draught. The Rathlin Head is a 


fine specimen of the most modern type of cargo 

the vessel and her machinery here’ ties heen 
under the supervision of Mr. Hugh Wisnom, the com. 
pany’s superintendent engineer. 


On Wednesday, October 18, the Blyth Shipbuilding 
Company, Limited, launched from their shipbuilding 
and graving dock works at Blyth, a steel screw steamer 
of the following dimensions: Length, 337 ft.; breadth 
47 ft.; depth, 24 ft. 10in. This vessel has been built t, 
the order of Messrs, Alex. Meek and Sons, of Goole, 
Triple-expansion engines will be — and fitted by 
Messrs. Blair and ., Limited, of Stockton. As the 
vessel left the ways she was named Everingham. 








The new battleship Bulwark, launched at Devonport 
on the 18th inst., was laid down on March 20, and has 
thus been under construction less than seven months, 
During that time 5450 tons of material have been built 
into her, and it is claimed by the Devonport Dockyard 
staff that the work has created records both in the time 
she has been under construction and in the weight attained 
for the period. One of the three ships known as the 
Venerable class, the Bulwark was designed by Sir W. H. 
White, Assistant Controller of the Navy and Director of 
Navy Construction, and she has been built under the 
supervision of Rear-Admirals H. J. Carr and T. §S, 
Jackson, Admiral Superintendents, and Mr. H. R, 
Champness, the Chief Constructor at Devonport Dock. 
=. The main dimensions of the ship are: Length 

tween perpendiculars, 400 ft.; extreme breadth, 75 ft.; 
draught of water (forward) 26 ft. 3 in., (aft) 27 ft. 3 in.; 
load displacement, 15,000 tons. She will be fitted with 
two complete sets of engines of the vertical triple-expan- 
sion type, of 15,000 indicated horse-power, and is ex- 
pected to attain a speed of 18 knots. The engines, which 
are being made by Messrs. Hawthorn, Leslie, and Co., of 
Neweastle-on-Tyne, have cylinders 314 in., 514 in., and 
844 in. in diameter, and a stroke of 51 in. Each set, 
in a separate room, is to be capable of developing 7500 
horse-power, with 108 revolutions per minute. There 
will be twenty boilers of the Belleville type. The arma- 
ment will comprise four 12-in. breechloading guns, worked 
in two barbettes, twelve 6-in. a guns in case- 
mates ; sixteen 12-pounder 12-cwt. quick-firing guns ; six 
3-pounder Hotchkiss quick-firing guns; one 12-pounder 
8-cwt. boat gun, one 12-pounder 8-cwt. field gun, and 
eight .45-in. Maxim guns. She will also have four sub- 
merged torpedo tubes. When commissioned the vessel 
will have a total of 773 officers and men. The Bulwark 
and her sister-ships are identical in form, dimensions, and 
displacement with the Formidable class, but differ slightly 
in the distribution of armour protection. In the Vener. 
able class the belt of side armour is carried much nearer 
the bow than in the Formidable class, while the fore 
armoured bulkhead, which is a feature in the Formidable 
class, has been dispensed with. Despite its suggestive- 
ness, few ships in the history of the Navy have borne 
the name Bulwark. It was not until 1861 that any ship 
of this name was built, this being a steam frigate launched 
at Chatham. The vessel now known as the Impregnable, 
training ship for boys at Devonport, bore the name for 
a short period. She was origin oe as the Howe, 
but on the present battleship of that name being built, 
her name was changed to Bulwark, to be again changed 
to Impregnable when she was appropiated for her present 
service as @ training ship. 





Granp Trunk Econonmics.—The ratio of the workin 
expenses to the traffic receipts upon the Grand Trun 
Railway of Canada in the first half of this year was 
65.46 per cent., as compared with 66.46 per cent. in 
the corresponding period of 1898. The expenditure 
made for the maintenance of way, bridges, and other 
structures in the first half of this year was 195,205/., 
as compared with 186,986/. in the first half of 1898. 
The expenditure made for the maintenance of equipment 
was 244,467/., as compared with 224,187/. The aggregate 
distance run by trains in the first half of this year was 
8,880,276 miles, as compared with 8,753,823 miles in the 
first half of 1898. The number of locomotives upon the 
system at the close of June, 1899, was 800; the number 
of vehicles used in the coaching department was 871; 


f | the number of vehicles used for the conveyance of goods, 


cattle, and live stock was 24,746; and the number of 
vehicles used in connection with working and mainten- 
ance was 502. This last total, it may be observed, in- 
cluded 67 snow-ploughs. Twelve new engines were 
built for the company in the first half of this year at 
the cost of revenue. ight passenger and 374 coal 
and flat cars, and 50 cinder cars, were also built in the 
company’s shops in the same period, or purchased in 
part replacement of cars broken up. The balance to 
the credit of the car and renewal fund at the close of 
June, 1899, was 117,173/. There was also a balance of 
33,2607. at the credit of the engine renewal fund. In 
the course of the first half of this year, 33,3317. was ex- 
pended for the further equipment of engines and freight 
cars, for air brakes and automatic couplers. The expen- 
diture upon the renewal of bridges to the close of June, 
1899, was 139,428/.; of this amount, 71,883/. had been in- 
cluded in maintenance charges, leaving 67,555/. at the 
debit of the bridge renewal suspense account. The 
extent of the Grand Trunk Railway at the close of June, 
1899, was 3506 miles of single track, 411} miles of second 
track, and 7704 miles of sidings; making a total of 
4681} miles. Of the whole length of track, 3912} miles 
were laid with steel rails, and 54 miles with iron rails ; 
of the whole length of sidings, 746? miles were laid with 
steel rails, and 33? miles with iron rails. The cost of clear- 
ing snow in the first half of this year was 10,741/., as com. 





pared with 18,401/. in the corresponding period of 1898, 
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SIMILAR STRUCTURES AND MACHINES. 
Comparisons of Similar Structures and Machines.* 
By Professof ARCHIBALD Barr, D.Sc, (Member). 
(Concluded from page 512.) 

Stability of Structures.—We have seen that two similar 
structures are, in respect to strength, alike suitable to 
bear the same intensities of pressure. over corresponding 
areas—in that respect the actual dimensions are im- 
material. Again, we have seen that small structures have 
an advantage over large ones, so far as strengths to bear 
their own weights are concerned. On the other hand, we 
shall find that in stability to resist overturning by a given 
intensity of distributed pressure, Structures have an 
advantage over the small ones. In Fig. 17 two similar 
obelisks are represented, one double of the dimensions of 
the other. The weight of the larger column is eight times 
that of the smaller; and—assuming that the edge does 
not crush when the obelisk is tilted—the arm at which the 
weight acts against overturning is double of the arm in 
the smaller structure. The moment of stability is there- 
fore sixteen times as great—that is, the moments o 
stability of similar structures vary as the fourth powers 
of their linear dimensions. But the larger structure ex- 
poses to the wind four times the area that the smaller one 

resents, and the centre of pressure is twice as high. 
ence fora given wind pressure the overturning moment 
is eight times as great, while, as we have seen, the 
moment of stability is sixteen times as great. The largest 
structure will therefore be able to resist a wind pressure 
twice as great as that which the smaller can withstand ; 
or in general: Similar structures are capable, as regards 
stability, of withstanding wind pressures—or other dis- 
tributed forces—similarly applied and of intensities pro- 
portional to their linear dimensions. This principle is 
applicable to all cases of structures a for their 
sebilities upon their own weights. It will no doubt 
bring up, in the minds of most of us, the recollection of 
futile attempts to ballast model yachts so that they would 
sit to even a mild breadth of wind, and many of us will 
also remember our wonder that we could not imitate the 
practice of the shipbuilder. We see that a model 1 ft. 
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long, similar in every respect to a ship 100 ft. long, will 
heel over in a breath of wind to the same angle as the 
ship would have in a breeze or gale of 100 times the 
strength. 

It follows from the principle enunciated, that struc- 
tures having similar exterior shapes need only have 
weights varying as the squares of their linear dimensions 
in order that they may be alike capable of withstanding 
the same wind pressure—always assuming that the 
material is nowhere crushed. We arrive, therefore, at 
the rather remarkable result that chimneys built of the 
same material, and having similar external forms, would, 
if they behaved as rigid bodies, require to be all of the 
same thickness, irrespective of their other dimensions, in 
order to be alike suitable to resist a given wind pressure. 
(Not wee | 80, since the volume of the brickwork is not 
quite equal to the external surface multiplied by the 
thickness. The larger chimney would, on the assumption 
made, require a less thickness of wall than the smaller 
one.) Accordingly, we find that chimneys of, say, 25 ft., 
100 ft., and 400 ft. in height, have such proportions as are 
shown in Fig. 18; the last diagram is a section of St. 
Rollox chimney, Glasgow, which is 435 ft. high.t Of 
course stability of the chimney as a whole, considered as a 
rigid body, is not the only condition to be attended to in 
the design, and consequently the most suitable propor- 
tions in practice are not quite those deduced from the 
principle at present under consideration. 

We have another remarkable result. Similar obelisks 
can withstand the same wind pressure if they stand on 

8 of the same size. Cleopatra’s Needle—of which the 
Institution a beautiful model in bronze—has a 
height of 67 ft., and weighs about 200 tons. Near the 
base the breadth on the wider faces is about 8 ft., but it 
18 reduced at the base to about 5 ft in diameter, as shown 
in the middle diagram of Fig. 19. If no crushing took 
Place, a wind pressure of about 85 Ib. per square foot 
Would be required to overturn it, Now, an obelisk of 
twice the linear dimensions. of the needle, and one of 
half the dimensions, would uire the same breadth of 
base to make them alike suitable to bear the same wind 
pressure, Fig. 19, 

It may be of iterest to note that an obelisk, built of 





* Pa : ° 5 
Shipbuilders of al bo Institution of Engineers and 
t See Rankine’s ‘‘ Applied Mechanios— Appendix.” 


f | they have very commonly suckers or other holding-on 





blocks, which would have equal stability at all its sections, 
would have a profile of parabolic form, as shown in 
Fig. 20, supposing no crushing or sliding to take place at 
any. section. (Contrast this with the obelisk having 
uniform stress at all sections, in virtue of its own weight, 
which is shown in Fig. 13, page 511 ante.) For obelisks cir- 
cular in plan, the proportions are given by the formula: 
H = 15*’ pe 
16 p 

where H is the height from the section in question to 
the summit, R the radius of that section, w the weight 
per unit volume, and p the pressure per unit area ; assum- 
Ing that the pressure acts as it would on a flat surface of 
the dimensions of the central vertical section. If, for 
example, we calculate for an overturning wind pressure 
of 150 lb. per square foot, and take w as 150 lb. per cubic 
foot, we would have a diameter of base equal to about 8 ft. 
for a height of 50 ft. 

The animal kingdom again supplies us with interesting 
illustrations of the principles here discussed. Insects 
that have long legs have spreading legs, and moreover, 


mechanisms on their feet. Large animals have much 
rtion to their dimensions. The 
spider with its spreading legs, and the elephant with its 
feet close together, afford such a contrast, Figs. 5 and 6; 
so also do the skylark and the ostrich. The skylark’s 
feet extend over nearly the whole area under its y— 


smaller bases in pro 





the ostrich’s feet are pce yg small and very 
close together, Figs. 9 and 10. e skylark does not 
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require its long claws for gripping on to branches, 
though possibly it may have inherited them from ances- 
tors that did perch; but in any case the gripping of 
branches by small birds is in itself an evidence of their 
want of stability. 

The rolling of pebbles by a stream, or by a wind, that 
fails to roll large stones and boulders is another illustra- 
tion of the comparative instability of small objects, 

Suspension of Bodies in Fluids.—We now pass to the 
consideration of some questions involving kinetic actions. 
Similar objects falling through air or water present areas 
proportional to the squares, while they have weights i 
portional to the cubes, of their linear dimensions. The 
weight per unit area therefore increases as the dimen- 
sions. ow for similar objects of other than very 
minute dimensions, the resistance to motion through air 
or water varies nearly as the area and as the square of 
the velocity. Large objects therefore attain a higher 
velocity in falling than small ones, since a higher velocity 
will be necessary in order to make the resistance equal 
to the weight. It follows that an upward current which 
will just support a given object will be insufficient to 
support a similar object of larger size. Hence dust is 
carried up by an air current that fails to raise stones, 
and a river entering the sea retains particles of mud in 


suspension fora longer time than it can carry grains of | 0 


sand, and consequently the mud is taken further out to 
sea than the sand. This is a principle the consequences 
of which have been of far-reaching importance in geologi- 
cal history. 

In making a short digression into meteorology, I would 
plead as excuse that the questions to be dealt with have a 
close bearing upon the subject we are considering, and, 
moreover, that we owe much, if not most, of our know- 
ledge of these matters to engineers, such as James Thom- 
son, Aitken, and Reynolds. 

u be commonly supposed that the particles 
forming a fog or a cloud consisted of small vesicles or 
bubbles of water, filled with some very light gas. This 
extraordinary conception arose from the supposed neces- 
sity of finding some explanation of the suspension of 
these particles in the air. The process of formation of 
such vesicles, and the presence in them of gas which was 
lighter than air, though subject to a very considerable 
pressure on account of the capillary contractility of 
the envelo were mysteries never explained. But 





the principle just given will suffice to indicate that very 


small particles of water will fall very slowly in still 
air, while a very slight upward current suffice to 
keep them from descending at all. In the case of very 
ponte. 3 particles, Stokes has shown that the resistance at a 
given velocity varies as the diameter of the cle, not 
as the area, and he calculates that a droplet of water 
wos in, in diameter would fall in still air at a rate of 
not more than lin. per minute. Aitken has shown that 
the globules forming a fog or cloud consist each of a film 
of water condensed upon a particle of dust. The core is 
therefore solid, not gaseous. _ : eens 

The formation of raindrops is readily explained in many 
cases by the fact that, if, from any cause, some of the 
particles in the upper region of a cloud become larger than 
others, these will fall more rapidly, overtake those be- 
neath them, and so fall still more rapidly, gathering up 
more substance as they descend in the manner roughly 
indicated in Fig. 21 on the next ; es 

Professor Reynolds has explained in a similar manner 
the formation of ordinary or normal hailstones. Hail- 
stones are not frozen raindrops. Frozen drops are, 
indeed, seldom seen. I have myself, but twice observed 
frozen raindrops falling. They were clear spheres 
of ice, or in some cases, if not always, apparently two 
spheres, a larger one and a smaller one stuck together. 
They were not much bigger than a pin head. Raindrops 
are only big when they are flattened out on the pave- 
ment. Someone has observed raindrops on the pavement 
‘*of the size of a shilling, or from that to rege pega ” 
but when caught on the sleeve of one’s coat they are 


Fig.19. 




















N 


usually surprisingly small, Hailstones, as Reynolds has 
shown,* are formed by a larger particle of ice falling 
through a cloud of minute ice crystals or spheres, Fig. 22, 
and picking these up in virtue of the melting and regela- 
tion consequent upon the collisions, as explained by Dr. 
James Thomson’s well-known theory. The hailstone 
takes the shape of a cone with a convex Fig. 23. 
The conical surface is ribbed, since wherever there is a 
protuberance formed it collects particles and thus is con- 
tinued onwards as the hailstone grows by addition at the 
base, Fig. 24. This form can usually be readily observed 
if hailstones are caught on some soft substance as they 
fall. The larger the stone becomes the swifter it falls, 
as we have seen, and consequently the more compact its 
structure becomes, like a pce on” more firmly squeezed. 
The conical point first formed is, therefore, the least con- 
solidated portion, and it is very liable to be broken off, 
Hence most hailstones look nearly round on casual obser- 
vation. 

Now, imagine two similar soaring birds with outstretched 
wings. The wings of the larger bird will have, on their 
under side, a pressure greater than that on the wings of 
the smaller one, in proportion to the dimensions. The 
larger bird will, therefore, require stronger and heavier 
wings in proportion to its size, since similar wings would 

nly be suitable to bear the same — per square 
inch. Compare the wings of an eagle and those of a bee, 
as regards thickness in proportion to other dimensions. 

Again, similar heavy bodies falling at the same speed 
represent powers og rtional to the cubes of their 
dimensions. But the larger bird tends to fall quicker. 
It will be seen, then, that similar birds would require to 
exert powers (horse-powers) in greater ratio than that of 
the cubes of their linear dimensions in order to maintain 
themselves at a constant height in the atmosphere. But 
similar muscles would only be capable of exerting powers 
as the cubes of the linear dimensions, assuming the same 
rate of expenditure per cubic inch of muscle. Flight is 
therefore more difficult (other things aoe equal) for a 
large bird than for a small one; and it will be observed 
that Nature never made a flying creature of other than 
small dimensions compared with those of the largest land 
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* Reynolds on ‘‘The Formation of Raindrops, Hail- 





— and Snowflakes.” Glasgow Science 
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and marine animals. Large birds, such as the ostrich or 
the moa, are never able to fly. 

Powers and Weights of Similar Engines.—We_ have 
seen that similar cylinders, pistons, &c.—in fact, similar 


engines—are alike suitable to bear the same statical steam | 
pressure. But the areas of the pistons are as the squares | ton as 


of the dimensions. Hence the powers for the same piston 
speed are as the squares of the dimensions. The powers 
would be as the cubes of the dimensions for the same 





| ment is as close as we 
'may be included in cal 


them to the same piston speed as the engines of the great 
cruiser, would develop about 4600 horse-power—assuming 
the distribution of steam to remain the same—or, say, 
35.4 horse-power per ton. Comparing the two engines on 


this basis, we have the ratio of the horse-powers per | 


1 to 3.05, and the inverse ratio of the square 


roots of the horse-powers as 1 to 2.37. The agree- 


| squares of the dimensions. Hence we see that, as with 
Nature, it is easy to make a small flying machine, but ex- 
ceedingly difficult to make a large one. When we hear 
that semeone has made a successful flying machine, we 
should inquire into its scale. A success with a model 
by no means indicates a similar success with a full- 
sized apparatus. Mr. im seems to be the only 


could expect, considering what |one who has sufficiently realised this aspect of the 
culations which are based on| problem, and has demonstrated experimentally how a 
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number of revolutions per minute. The stress in a fly- 
wheel rim, due to centrifugal action, is proportional to 
the square of the velocity of the rim, whatever be the 
diameter of the wheel. Hence the stresses in similar fly- 
wheels are of like intensities when the wheels revolve at 
numbers of revolutions per minute inversely as their 
diameters. A like rule will be seen to apply to all inertia 
stresses in similar mechanisms. Thus, in two similar 
engines the cross-sectional areas of the piston-rods are as 
the squares of the dimensions, while the weights of the 
pistons, &c., are as the cubes. To produce like severity 
of stress due to inertia, therefore, the accelerations of 
the masses must be inversely as the dimensions. Now, 
suppose the engines to run at numbers of revolutions 
inversely as the dimensions—i,.e. at the same piston 


speed. Then the maximum speeds of the pistons will 
be the same, but the times taken to get up the speed 
will be in the ratio of the dimensions. he accele- 


rations will, therefore, be inversely as the dimensions, and 
then, as we have seen, the severity of the inertia stresses 
will be the same in both engines. This result, coupled 
with what we have seen above regarding the steam pres- 
sures, leads to the important result that, mechanically, 
similar engines (neglecting the small statical effects of 
their weights) are alike suitable to work at the same 
steam pressure and at the same piston speed—that is, at 
numbers of revolutions per minute inversely at their 
dimensions. The powers will then be as the squares, 
whereas the weights will be as the cubes of the linear 
dimensions. 

In other words, the maximum powers of similar engines 
per ton of weight will vary inversely as the linear dimen- 
sions, or inversely as tbe square roots of the powers. We 
have, therefore, the important result that we can get a 
greater horse-power frora 100 tons of metal by making it 
into a number of small steam engines than into one lar 
one, I do net know whether the bearing of this upon the 
use of twin or triple screws is usually realised, but it is 
well-known that the maximum power per ton of small 
engines is greater than that of large ones for the same 
steam pressure and the same piston speed. 

In a ol read before the Institution of Civil En- 
gineers,* Sir John Durston and Mr. H. J. Oram gave 
some most interesting details regarding the perfor- 
mances of engines in different types of war vessels. The 
results are not strictly comparable, since the engines of 
the large and small vessels ure not of the same design, 
and the steam pressures and piston speeds are somewhat 
different ; still rough comparison or contrast may be 
made, The four-cylinder triple-expansion engines of the 
first-class cruiser Powerful, working at a steam pressure of 
207 lb. per square inch, and a piston speed of 905 ft. per 
minute, developed 25,900 horse-power. This works out 
to be 11.58 horse-power per ton of machinery. The four- 
cylinder triple-expansion engines of the torpedo-boat de- 
stroyer Angler, working at a steam pressure of 210 lb. per 
square inch, and a piston speed of 1187.4 ft. per minute, 
developed 5971.5 horse-power, which works out at about 
45.9 horse-power per ton of machinery. These small 
engines, if working against a resistance that would bring 





* Minutes of Proceedings of the Institution of Civil 
Engineers, vol. cxxxvii., March 7, 1899, 
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the weight of the‘‘machinery complete,” and that 
the engines are not quite similar in proportions. It 
will be observed that the power per ton developed 
by the smaller engines is even greater in comparison 
with the power of the larger ones than our formula 
would lead us to expect. This may be partly due 
to a less economical distribution of the steam, and partly 
to a smaller margin of safety in the smaller engines, and 
pee, to the fact that the smaller ——— are designed 
ora higher piston speed, which would mean that they 
will be of lighter construction and of superior materials. 

We see also that the same rule woul apply to similar 
boilers, though, of course, large and small boilers are not 
usually made even approximately similar in design. The 

te area and heating surface would increase as the 
square of the linear dimensions, whereas the weight of 
boiler and of the contained water would increase as the 
cube, The bearing of this upon the question of having 
a large number of small boilers in a ship instead of a 
small number of large ones, is very important. 

Now apply these results, and those above deduced with 
respect to ies falling in air, to the flying machine 
problem. It follows from what has been said above, that 
the weights of the aéroplanes or other supporting parts of 
flying machines, would require to increase more rapidly 
than the cubes of the linear dimensions (assuming that 
the smaller has the thinnest planes, &c., that will do), 
and that the power required to support even similar 
machines in the air would increase in higher ratio than 
the cubes of the dimensions. But the maximum power 
of similar boilers and engines would only be as the 
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flying machine, of what we may call full size, may be 
constructed. 





MoortsH INDUSTRIES AT THE GLASGOW EXHIBITION.— 
A Reuter telegram dated Fez., October 9, says: The 
arrangements for the representation of Fez industries at 
the Glasgow Exhibition of 1901 are almost completed, 
The Sultan, it is unders , will finance the undertaking 
to the amount of 30,000 dols. Six of the merchants of 
Fez have been appointed to superintend the arrange- 
ments, and they will accompany the deputation, their 
expenses being paid for them ; 22,000 dols. of the total sum 
advanced will be spent on the purchase of the exhibits, 
&c., while the remaining 8000 dols. are to defray the cost of 
installation ina building which is to be in the Moorish style 
of architecture. The builders, tile-cutters, and others are 
said to have already left Fez. It is probable that the 
towns of Rabat and Tetuan will likewise be represented 
at this Exhibition. 





Coat.—The exports of coal from the United Kingdom 
in September were 3,763,206 tons, as compared with 
3,506,218 tons in September, 1898, and 3,197,400 tons in 
September, 1897. France figured in these totals for 
476,923 tons, 470,939 tons, and 483,340 tons respectively ; 
Russia for 463,951 tons, 429,030 tons, and 275,436 tons re- 
spectively ; Germany for 466,255 tons, 484,471 tons, and 
497,936 tons respectively; and Italy for 462,699 tons, 
452,693 tons, and 410,977 tons a agg Our aggre- 
gate exports of coal to September 30 this year were 
32,506,559 tons, as compared with 26,255,872 tons in the 
corresponding period of 1898, and 27,705,539 tons in the 
corresponding period of 1897. In these totals the exports 
to France figured for 4,977,958 tons, 3,923,304 tens, and 
4,153,880 tons respectively ; those to Italy for 4,248,854 
tons, 3,502,409 tons, and 3,832,007 tons respectively ; 
those to Germany for 3,793,166 tons, 3,374,769 tons, and 
3,604,611 tons respectively ; those to Sweden and Norway 
for 3,438,662 tons, 2,457,761 tons, and 2,430,968 tons re- 
spectively; and those to Russia for 2,902,202 tons, 
1,694,725 tons, and 1,627,064 tons respectively. The 
great increase observable in the consumption of British 
coal in Russia is somewhat remarkable, in view 
of the increased attention which is being given to 
the working of coal in Russia itself, Our coal ex- 
ports have also increased more or less considerably 
this year to Holland, Portugal, Spain, Turkey, Egypt, 
Brazil, and British India, although they have declined to 
Gibraltar and Malta. The large increase in this years 
exports is accounted for to some extent by the check 

iven to business in 1898 by the great strike in South 
Wales. Account should also be taken of coal shipped 
for the use of steamers engaged in foreign trade ; these 
shipments amounted to September 30 this year ve] 
9,135,485 tons, as compared with 8,260,544 tons ne 
7,770,654 tons in the corresponding periods of 1898 an 
1897. The value of the exported in September was 
2,035,732/., as compared with 1,907,370/. in Se tember, 
1898, and 1,428,731/. in September, 1897, while the aggre- 
gate value for the nine months endir if September 30 ~ 
year was 16,940,447/., as compared with 12,943,315/. in a 
corresponding period of 1898, and 12,388,088/, in the 





corresponding period of 1897. 














Oct. 27, 1899. ] 


ENGINEERING. 


547 








‘‘ENGINEERING” ILLUSTRATED PATENT 
RECOR 


ComprepD By W. LLOYD WISE. 


ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
: UNDER THE ACTS 1883-1888. 
The number of views given in the Specification Drawings is stated 
in A where none are mentioned, the Specification is 
not illustrated. : 
Where inventions are communicated from abroad, the Names, é&c., 
of the Communicators are given in italics. 
i i at the Patent O 


i ions may be obtained Sale 

" ranch, #8, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the of a yplete 


pau com: 

Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete Specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


AGRICULTURAL APPLIANCES, 


22,170. F.C. Mehrtens, Berlin, Germany. Har- 
vesting Machines. [2 Fiys.] October 21, 1898.—This inven- 
tion relates to a corn-ear conveyer for harvesting machines. 
The conveyor firming the subject of this invention com- 
prises a spiral or screw which is journalled in a wedge-sha) 
frame or casing located in front of the machine, motion being 
imparted to it from the driving wheel. The wedge-shaped 
casing or frame of the conveyor is propelled into the bend- 
ing cornstalks, whereby the rotating screw or spiral conveyor 
projecting from the before-mentioned wedge-shaped frame 
causes the said stalks to lie against the slanting edge of the 
said frame of the conveyor, and to be fed in an upright posi- 





im 
(aa170) 








tion towards the knives of the machine. In the apparatus illus- 
trated the table is supported from the two driving wheels, and 
at the front of the table the knives are actuated in known 
manner from the large driving wheel by means of gearing. A 
number of rakes are arranged to be actuated in such manner 
that the cornstalks cut by the knives are transported by the 
rakes, so that the cut stalks are carried to the rear. On the 
upper partly open slanting side of the casing f is the screw or 
spiral of the ear conveyor journalled at / and 7, so as to permit of 
the rotation of the same in such manner that the upper spirals 
of the conveyor proper project constantly beyond the top edge of 
the casing f. (Accepted September 27, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


21,144. W. T. Sugg, London. Gas Compressing 
Apparatus. [1 Fig.] October 7, 1898.—In incandescent gas 
lighting it has been found that the best results have been obtained 
when the gas or air, or both, are under pressure, and, conse- 
quently when an installation has been made means have been 
provided for giving this pressure. In some cases these means 
have consisted of a small pump operated by water pressure, and 
in such apparatus it is found desirable to have a cut-off apparatus 
by which the water for operating the pump is cut off when the 
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lights are put out or the pressure of gas exceeds a certain limit. 
It is stated that these cut-off apparatus hitherto have not given 
entirely satisfactory results, and the object of this invention is 
to provide a cut-off apparatus for automatically stopping 
the working of the pump when required. To this end the 
apparatus comprises a gas receiver provided at the inlet witha 
valve to prevent back pressure on the pump. This receiver is 
provided with a casing n to the receiver, and containing a 


weights can be mounted, and to this rod one arm of a lever is 
secured, the other arm being connected with the water-cock by a 
link. As the pressure increases in the receiver above that of 
the weight, the bell rises, and rocks the lever to shut off the 
water-cock. The receiver is in connection by a pipe with the 
high-pressure gas service. (Accepted September 27, 1899.) 


ELECTRICAL APPARATUS. 


22,700. H. Edmunds, London. Electric Conduits. 
October 28, 1898.—This invention relates to improvements in the 
manufacture of tubes, conduits, or the like, which are more espe- 
cially intended for containing electric cables or conduetors, and 
has for object to provide conduits of a more durable nature, better 
insulated and less pervious to moisture than have been hitherto 
obtainable. The tubes, conduits, or the like, are made of Port- 
land or other cement, and are lined with bitumen or other insulat- 
ing material. The manufacture of the its from t may 
be effected in any suitable way, and the linings may be made 
separately and applied to the inside of the tubes, conduits, or the 
like; or the linings may be applied to the cement, for example, 
by Iding the t around the linings or by first forming 
the cement conduits, and then rotating them while introducing 
the bituminous or like matterin a liquid or semi-liquid conditicn 
so that the said matter mes spread over the interior surface 
of theconduit. The conduits may also be used for containing or 
conveying water. There isone claim as follows: A tube, conduit, 
or the like, formed of cement and having applied thereto a lining 
of bitumen, or other insulating material ; substantially as herein- 
before described. (Accepted September 27, 1899.) 








which is bored out to receive a conical cup-sha; valve com- 
i of india-rubber or other flexible Bh om ga which is 
ept in — by a cap screwed on to the projection. The conical 
end of the india-rubber or flexible valve projects inwardly and is 
cut or split centrally, the cut portion tie closed and kept 
tight by the pressure of water in the pipes. When emptying the 
supply pipes, the outflow of water allows the pressure of the atmo- 
sphere to act on the conical valve, the cut lips of which are 
forced apart and allow air to pass into the pipes, whereby the 
formation of a vacuum therein is prevented, and the pipes can 
be completely emptied. (Accepted September 20, 1899.) 


RAILWAYS AND TRAMWAYS. 


19,360. J. Kay and A. H. Gibb Bradford, 
Yorks. §S: liing on Tramways. [6 Figs.) Septem- 
ber 12, 1898.—This invention relates to improvements in the 
means or method of signalling on tram lines, and is particularly 
.applicable to tramways laid in alternate sections of double and 
single lines worked on the overhead electric trolley system, and 
its obj-ct is to provide means for automatically signalling from 
‘one end of the single sections to the other as soon as a car 
on to such a section. For this purpose an electric signal heht is 
placed at each end of the single section, by preference on two of 
the posts supporting the trolley wire, and each light is controlled 
by a switch at or near the opposite end of the single section. The 
switches are located sufficiently near the cable to enable a pro- 
jection or projections on the trolley arm to operate the switches 











GUNS AND EXPLOSIVES. 


21,378. W. C. E. Sergeant, London. Small-Arm 
Projectiles. (3 Figs.) October 11, 1898.—This invention 
relates to small-arm projectiles—such, for example, as those used 
in small-bore military and sporting magazine rifles, machine guns, 
automatic pistols, and the like, and is chiefly designed to obviate 
the disadvantages of the “‘Dum-Dum” and other expanding 
bullets heretofore employed, and to provide a peojens which, 
whilst possessing the advantages of a solid projectile, will have a 
greater expanding or mushrooming capac.ty, and consequently 
greater ‘‘ stopping ” power than expanding projectiles now in use. 
It has been found that in the case of the *‘ Dum-Dum ”. and other 
projectiles which have an exposed soft-lead nose or point, the 
said soft-lead nose is liable to stick in the action of certain maga- 
zine rifles in rapidly re-charging from the magazine, and in some 
instances the mantlet or — is partially stripped off or strained 
out of shape in the barrel before the projectile leaves the muzzle, 
thus impairing the accuracy of flight of the projectile. In the 
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case of the | reagy British regulation bullet, which is made with 
an open hollow front, oblique or adverse winds operate greatly 
against its true flight, and the atmosphere materially retards its 
progress; and it is herein stated that this projectile is uncertain as 
regards its expanding or mushrooming capacity. The projectile, 
according to this invention, is so constructed that the expansion, 
mushrooming, setting up, or opening out thereof is effected on 
impact by the automatic action of wedge-shaped component 
parts and by the compression of air in one or more conical or 
wedge-shaped chambers in the body of the projectile: The bullet 
has a complete mantlet or jacket of nickel or like material, similar 
to that enveloping a solid projectile, and within the body of the 
said projectile are arranged wedge-shaped parts, or one or more 
conical or wedge-shaped air-chambers, so designed and arranged 
as to cause the entire front half or fore part of the projectile to 
break open and spread out on impact only. The drawings show 
three forms of bullet constructed in accordance with this inven- 
tion. (Accepted September 27, 1899.) 


HYDRAULIC MACHINERY. 


19,273. A. Barraclough, Heckmondwike, Yorks. 
Ball Taps. [8 Figs.] September 10, 1898.—The objects of 
this invention are to facilitate the regulation of the water level 
in tanks, and to provide means for admitting air to the cistern 
supply pipes when it is desired to draw off the water. The lever 
of the ball valve or tap is made in two parts, or in the form of 
two levers, one of which is connected at one end to the tap or 
valve and at the opposite end is turned up to form or carry a 
pivot or joint on which the other part or lever (which carries the 
the ball or float) is centred, the end of the second part ex- 
tending a short distance over the first part, and being enlarged 








ag276) 


and provided with a screw-threaded opening, or forked and pro- 
vided with a nut through which (or through the screw-threaded 
opening) a regulating screw is passed. By turning the screw 
in one direction or the other the ball or float is raised or lowered 
as thecase may be, and set at any level required, this method of 
regulating the water level avoiding the bending of the float lever 
and the frequent breakages which occur in setting the parts to 
give pase po level. The regulating screw may work through 
a screwed opening in the lever connected with the tap or valve, 
and by engaging with teeth or notcheson the end of the float 
lever raise or lower the lever to the position desired. The tap or 











as they pass. As soon as a car is about to as on to a single 
section, the switch at that end is closed, and the light at the other 
end thereby turned on, so giving a visible indication that a car 
has passed on to the section. The light may be kept lit until the 
next car passing in the reverse direction reaches the same switch 
by which the electric circuit was closed, and serves to open it ; or 
provision may be made for opening the switch as the car leaves 
the — line. In this case the switch controlling the light ma 

be worked electrically from one end or the other, or from bot 

ends. In some cases the light may be controlled from each end 
by two switches and a suitable arrangement of wire. The 
Fang of wiring used to give double-ended control is shown in 
the diagram, and the drawing illustrates a form of tappet switch 
suitable for use with the system. (Accepted September 20, 1899.) 


30,624. H. Williams, Cathcart, Renfrew. Railway 
Signals. [6 Figs.) September 30, 1898.—This invention has 
reference to improvements in railway signalling, and has for 
object to minimise the number of levers required in the signal 
cabins for ——- and interlocking the home or distant signals. 
According thereto, a box or housing frame is secured below or in 
the lower part of the signal cabin, and in spaced beg through 
this box four bars slide, two being connected to the hand-ievers 
working the main line home signal and the main line to branch 
signal respectively, while the other two bars are connected at 
their one ends to the wires connecting the main line distant 
signal and the branch distant signal respectively, while their 
opposite ends are coupled together by a connecting chain passing 
round a guide pulley carried in a forked frame connected to 
the cabin lever which works the distant signals, both distant 


signals being operated by this one lever. In this box or housing 
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frame a plate slides at right angles to the movement of the 
sliding bars, and to the plate are secured two locking plates, each 
formed with a series of serrated teeth or projecti on opposit 

faces to en into corresponding spaces or recesses in either of 
the sliding bars. In working, supposing the hand lever for work- 
ing the main line to branch sigaal to be operated, the pulling up 
of the sliding bar connected to the lever will, with its plain sur- 
face passing the serrated teeth of the locking plates, press the 
latter into locking contact with the serrations in the sliding bar 
of the lever working the main line home signal, and the same 
motion will slide the carrying plate along, and press the other 
serrated plate into interlocking contact with the main line distant 
signal, so that when the lever working the distant is 
operated, the branch line distant signal only can be moved. In 
like manner, when the lever working the main line home signa 
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small mercury-sealed gas be! 


1 to which is secured a rod on which 





valve above referred to is made with a projection on its upper side, 


is operated, the bars of the lever working the main line to 
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branch home signal and the branch distant signal are interlocked 
by the respective serrated plates. Modifications and contributory 
devices are provided. (Accepted September 20, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


14,839. G. Durr, Dusseldorf, Germany. Water- 
Tube Boilers. (5 Figs.) July 18, 1899.—This invention re- 
lates to a device for closing the lower or narrow ends of inclined 
water tubes, commonly known as Field tubes. In the case of 
ordinary Field tubes, ‘drawn in” at their closed ends, the 
removal of mud and scale from the contracted parts has not 
alway been feasible hitherto without some difficulty, even though 
the tubes were inclined, neither could the sediment be driver out 
of them by means of a blast. According to this invention the 
tubes are in size reduced gradually at their closed ends, so that 
the lower side of the reduced portion takes a horizontal or but 
slightly inclined direction, and that the whole of the water must 
flow out of the tubes when the closing device is unfastened or re- 
moved. Over the conical end rings are drawn at the rear of the 


~ Fig.7. 











boiler to close the flues, each tube being, by means of such ing 
supported at the rear end in the usual manner within a latti 

or grid-like wall, or the like. A plate which has apertures ap- 
proximately corresponding to the diameter of the rings is then 
mounted on the grid-like wall, and the said plate is lined with 
ashestos extending a little beyond the edges of the said apertures, 
so that the asbestos is in direct contact with the rings. The 
closing or fastening device employed consists either of a screw- 
cap fitting over the reduced and screw-threaded tube-end, or of a 
screw plug screwed into an extension of the ring. The tube is 
— closed by the screw-cap, either at the end of the tube against 
which presses a special packing disc, or the tight joint is on the 
superposed ring, against which the cap abuts. Various forms of 
cap according to the invention are described and illustrated. 
(Accepted September 20, 1899.) 


20,089. H. Grafton, Loudon. (W. R. Grafton, Alexan- 
dria, Egypt.) Water-Tube Boilers. [2 Figs.) September 22, 
1898.—The invention relates to improvements in water-tube steam 


generators, and has for object to facilitate circulation of the water, 
and consists in making the tubes as nearly as may be complete 
— 80 that the momentum attained by the water in ing 
through them may be conserved. The tubes are preferably bent 
in the form of a broken hoop, but may depart from a true circle in 
form, but in all cases have easy curves of the one order. Such 
tubes have their ends fixed a suitable distance apart into a 
reservoir for steam and water from which they depend. 
In the form illustrated, A is a drum and B, B! are nests of tubes 
bent to circular or nearly circular form, that is to say, to a 
constant or nearly constant curvature, each tube comprising 


A \\ 




















20,063. 


about three-fourths of the circle, and being fixed by its ends in 
the drum at different levels so as to determine a vigorous circula- 
tion through the tubes in thedirection of the arrows. Each nest 
comprises a number of series or rows of tubes of different dia- 
meters of curvature, the one row or series within the other as 
shown, tubes of adjacent rows being staggered wi 
each other. The rows of tubes are shown as being placed ecoen: 
trically, and as made of tubing of uniform diameter, but the rows 
ht be concentric and the tubing of different diameters. The 
claim is as follows: ‘‘ A water-tube steam boiler consisting of a 
drum having nests of water tubes of circular, or nearly circular, 
curvature set therein, each nest comprising circumjacent series of 
tubes substantially as shown and lescribed.” (Accepted Si 


ept- | keeps the steam pressure from off the slides. The valve 
ember 27, 1899.) which is cimilar to a Rider valve gear, consista of the main slide 
14,840. G. Durr, Dusseldorf, Germany. Water- | valve a, having on its lower side straight ports and on its back 
Tube Boilers. {i Fig.) July 18, 1899.-The steam generator 
with Field tubes, according to this invention, has for its distin- 
combustion chamber, located within 


guishing feature a 


and also against the cut-off hollow slide valve, and is held from 
the outside by means of its hollow Pee in such manner that it 


onl ft , and of the cut-off slide valve 6, which is formed as 
a cl 
ports, and on its back one 


it widens. The furnace proper is ted from the combustion 
chamber by one or more series of tubes, over or between which 
there extends a fireclay roof; the combustion chamber is 
similarly separated from the main body of the steam generator 
(comprising tubes) by tubes b, and vi a roof,Zperhaps of tubes 
reaching forward, but not quite as far as the front wall of the 
chamber. With a view to permitting free development of the 
combustion gases and to insure a uniform combustion, the com- 
bustion chamber is made more capacious at the rear than in 

















front, the enlargement being effected by increasing the angle of 
inclination of the tubes a with the roof d, which arrangement has 
also the effect of enabling the steam to rise under more favourable 
conditions than it would otherwise do. The free development of 
the of combustion is further and more particularly assisted 
by the fact that the firebox and combustion chamber extend to 
the rear of the boiler. The result stated to be attained by this 
construction is that combustion takes place under such condi- 
tions that the production of smoke is reduced. (Accepted Sept- 
ember 20, 1899.) 


,515. G. Barker, Birmingham. (A. Gariel, Royal 
Italian Navy.) Mounting of Water Gauge Glasses. 
(3 Figs.] September 28, 1898.—This invention has for object 
improvement in the mountings of water fanse glasses for 
boilers, so that they may be constructed and arranged in such 
manner as to prevent the escape of steam when such glasses 
are broken. Fixed to the boiler are two pluge or taps, and the 
bodies of the taps are connected or fitted with two arms, at 
the end of which is a strong spiral spring normally tending 
to bring them together, which spring is kept distended by 








the gauge glass while it is in its unbroken condition. In the 
event of the gauge glass being broken by internal Lapses or 
concussion externally, the arms are immediately brought together 
by the powerful spring aforesaid, which action closes the steam 
taps and effectively prevents further loss of steam. A new glass 
can then be applied without difficulty, after the ordinary cocks 
have been turned off. The gauge glass is covered with wire netting 
which in the event of rupture prevents broken glass from flying 
about, while it does not normally prevent the water level from 
being clearly seen and read. (Accepted September 20, 1899.) 


7430. O. M. Hofwolt, Rostock, Germany. Balancin, 
Slide Valves. [5 Figs.] April 8, 1899.—For the pee) 5 
balancing the main slide valve, as also the cut-off slide valve, 
there is provided a closed cut-off hollow slide valve, having two 
lower helical ports for altering the cut-off by means of rotation; 
and the balancing is effec by means of a semi-cylindrical 
balancing plate, which is provided with a hollow piston for 
admitting the steam into the cut-off hollow slide valve. This 
balancing plate bears steam-tight against the main slide valve, 














hollow slide valve, and has in its bottom face two helica) 
straight port. Over both slide valves 


which is jointed steam-tight in a cylindrical part of the cover of 
the valve chest, by means of inserted —- the entering 
steam. The balancing plate is Immovable e direction of the 
slide valve movement, but it can be shifted at right angles thereto 
by means of screws provided thereon. The steam enters through 
a pipe into the chamber h, which is closed by means of a cover 
on the outside of the cover of the valve chest. From this 


ehamber the steam can into the pi and farther 
Tisades pints to the cut-off hollow 


through the port in the 

slide valve b, whence the steam can pass —- two ports into 
the main slide valve a, and into the steam cylinder. ‘om the 
foregoing it will be perceived that the pressure can never 


enter the valve chest and press therein upon the slide valves, 
because the hollow piston is jointed steam-tight by means of 
rings, and the main slide valve and cut-off slide valve work 
steam-tight between the slide valve seat and the balancing plate. 
The can therefore only press upon the hollow piston, 
which is prevented (by adjustment of the screws s) from 
transmitting the pressure to the slide valves, and consequently 
both valves are relieved from steam pressure. (Accepted Sept- 
ember 20, 1899.) 


TEXTILE MACHINERY. 


22,906. J. Schofield_and R. Dodd, Littleborough, 
Lancs. Pile-Cutting Machines. [3 8.) November 1, 
1898.—This invention relates to improvements in machines 
which are used to cut the races of fabrics so as form cords and 
velvets, as is well understood. Inthe type of machine to which 
this invention relates the cutting knife and the guide therefor are 
carried by a bracket which is mounted so as to be capable of oscil- 
lating on a pivot. During the cutting ofa race if the knife meets 
with any obstruction itis turned down, the bracket being thus 
oscillated, and this movement of the pivot of the bracket utilised 
to bring into action a motion which stops the machine. It is 
found in practice, however, that when an obstruction is met with, 
the knife when depressed bursts the fabric before it can be 
stopped, causing damage to the cloth which it is not possible tc 
neatly ir. The object of this invention is to overcome thie 
defect, which is effected by arranging below the guide bracket a 


























spring in contact with the fabric, so that when the knife is de- 
pressed and the stop motion is set into action the spring is com- 
pressed and the force of the impact between the guide and cloth 
relieved, so that instead of bursting the fabric as before, the said 
fabric is only slightly perforated, which perforation can be easily 
repaired without leaving any perceptible flaw. A convenient 
method of carrying the invention into effect is as follows: The 
oscillating guide bracket is widened at the x 4 to form a bearin 
for a flat spring secured to the bracket, which spring is form 
with a central slot for the passage of the knife and guide, and is 
curled under the bracket to come into contact with the fabric. 
The shape and arrangement of the spring may be varied. It isstated 
that in addition to preventing the cutter from bursting the fabric, 
the spring operates to greatly improve the general working of the 
knife, by regulating the oscillations and by directing the guide, 
= a less frequent ‘‘fettling.” (Accepted September 20, 


MISCELLANEOUS. 


22,241, W. Tester, Manchester. RoofConstruction. 
[2 Figs.) October 22, 1898.—This invention has for its object to 
construct a span roof upon the suspension principle, and consists 
essentially of an arrangement of radiating ribs hung by - 
sion chains or from outer pillars, stancheons, or the like, 
and strengthened by parallel ring girders. In accordance with 
the invention, ribs converge from the outer sides to the central 

rtion of the roof, and rest on strong double pillars braced 
Cooter in all directions, the outer pillars being anchored. Each 
rib is sustained by a chain or rope, which passes over a pillar 
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placed immediately above the inner pillars, or otherwise, and 
such rope is secured to the outer 
end, and the other end is coup) 


illars or to the ground at one 
to a centre ring or plate, or 
to and over the pillar of the opposite rib, and is secured 


alike manner at both ends to the outer pillar, or to the ground. 
Set a 

le eir spans, 
braced together mA 


there are parallel rin; rders increasing in 
the outer week being double and 
steel joist purlins, radial bars, and diagonal 
bottom, so as to form a strong outer ring. 
constructed may be glazed or otherwise 
ecepted September 20, 1899.) 
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the set of tubes, an 


extending to the rear end thereof, where 





there bears steam-tight the balancing plate, with a hollow piston 
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HYDRAULIC MACHINERY 
Riveting, Belt-Driven 
Punching, Pumps, 
Duplex Pump- 
7 ng Hagin, 
Press, Fixed : 
Lifting, Rivetters, 
Portable 
all, Rivetters, 
Forging, Accumulators, 
Flanging, Punching 
Stamping, = Machines, 
Straightening, ‘ke 
doggling, Forging 
Wheel Presses, | 
Bossing, HYDRAULIC PRESS FOR MAKING STONE FLAGS. ig 2 
Tank Makers, } Baling Presse 
Bolle BERRY’S PATENT J Ingot Cranes, 


Makers, Centre Cranes, 


Bride Hydraulic Foundry 


Builders, Cranes, 


wn, Working Valves. | ™™, 


|. i eee cer rcerc ror rt Bloom Shears, 
Builders, HE especial attention of all USERS OF HYDRAULIC MACHINERY Billet Shears, 
C. is directed to our Patent Working and Stop Valves. Wheel P 
Stoel Works, As users and manufacturers of Hydraulic Machinery in great variety 
OURSELVES, we are in a position to speak with authority on the QUALITIES Spoke Bending 
Docks, OF THE VALVE we are submitting to your notice, and we here, without 


hesitation, affirm that it is INFINITELY SUPERIOR to any Working or Stop 
&e., &e, Valve YET PRODUCED. &e,, &e. 
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JOHN BIRCH & CO.,, LIMITED) 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 

Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers. 


Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, Barges, Dredgers. Rails and Rolling 
Engineering Shops, Foundries, &c. Stock provided to Main Lines. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. — 
Monthly Prices Current of Engineering Material mailed free on application. 








Telegraph Codes used :—A 1; ABC; The Engineering Telegraph Code ; The Universal Mining Code; and our own Private Code. 
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AMERICAN COMPETITION.—No. VII.* 


By OveRLin SMITH, President Ferracute Machine 
Company, New Jersey. 

Responpinc to the Editor’s request for some 
Western opinions regarding recent imports of 
American manufactured goods into Great Britain, 
wherein the question is raised whether such suc- 
cessful commercial competition is due to cheaper 
material, or better processes, or more skilful labour, 
or superior management, or any of these causes, 
and if so to what extent, and why ; the writer feels 
that, so far as this question may have an affirmative 
answer, one great and primal underlying cause of 
such success in America is that its people are 
mostly descended from Englishmen. Indeed, it 
could hardly be conceivable that a good mother 
should so train her childrén when they go forth 
into the world and build up a great nation, in many 
cases under the most severe and disciplinary con- 
ditions of environment, that they should not some- 
times excel the parent, who has stayed at home 
and expended many of her energies upon her other 
offspring, as she has sent them out to colonise the 
world. 

The mechanical excellence in question seems, in 
America, to have taken the form of a peculiar 
ingenuity in overcoming difficulties as they arose 
in an original and unconventional manner. This 
tendency of mental action to contrive new methods 
of doing things, and new tools to carry out these 
methods, was no doubt originally forced upon the 
American settler, to a great extent, by the isola- 
tion of a new country, and the consequent difficulty 
of following old methods by running in the ruts 
which his fathers and grandfathers had made. It 
therefore seems probable that the inherent conser- 
vatism of the British mind, with its tendency to 
hold to things which have been proved good, 
because they are good, and because they have been 
held on to for so long atime as to prove them good, 
even from generation to generation, is the great 
underlying cause of a less conservative nation 
winning certain successes, which are due to daring 
and original methods. Obviously, however, an 
extended analysis of the historical and psycho- 
logical reasons for such national differences as have 
been hinted at, would here be out of place. 

It is proposed in this article to consider chiefly 
the use in Great Britain of American machines, 
ranging from a watch to a locomotive, but in all of 
these the material is usually a comparatively small 
factor of the total cost. If we consider, for a 
moment, certain heavier and cruder articles, which 
are supposed to have been somewhat extensively 
imported in recent years, not to speak of beef and 
apples, we generally find that the low cost which 
leads to such importations, is largely due to natural 
advantages, such as immense ore and fuel deposits, 
easily accessible by reason of nearness to the sur- 
face, &c. 

In the case of food products, certain advantages 
of soil and climate, together with large areas of 
cheap land, should, of course, prove suflicient 
reasons for successful competition. 

In the matter of producing machines, wherein 
that class of Englishmen called Americans, appear 
to have acquired a peculiar skill, the chief element 
of low cost does not seem to be due, to much ex- 
tent, to cheapness of materials, and probably not 
in any very great degree to superior average intel- 
ligence among journeyman workmen ; although it 
is doubtless probable that the long-established 
oo es school system of America has produced a 

igher average grade of education among this class 
of the population. 

In a general view of this subject too much im- 
portance should not be attributed to certain quite 
recent importations to great Britain and her colonies 
of heavy articles, such as locomotives and bridges, 
as In some of these cases American cheapness and 
quickness has been aided by local and temporary 
conditions which have caused British manufacturers 
to be unusually busy, and consequently behind- 
hand with their orders. As far as we can judge 
from this side of the water, such conditions have 
been partly brought about by the recent great 
strikes, the like of which it is to be hoped will not 
Soon happen again, and which may not be a per- 
manent factor in the question at issue. 

Returning to the consideration of comparatively 
small mechanical productions (it must be re- 
membered that in big things like ships, En- 


—_——. 


* See pages 347, 379, 413, 445, 480, and 615 ante, 





glishmen are still taking the lead), such as 
watches, clocks, pistols, guns, sewing machines, 
agricultural implements, flour - mill machinery, 
and machine tools of all sorts, such as dril- 
lers, millers, lathes, shapers, planers, automatic 
screw machines, punching, cutting and drawing 
presses for sheet metals, &c., there doubtless is, 
and probably will continue to be, a considerable 
volume of importation from America. The prin- 
cipal reason for this undoubtedly lies in a certain 
mechanical habit which this generation of Americans 
has partly acquired and partly inherited, which 
leads to a radically novel method and system in a 
great many manufacturing operations. Whatever 
inherent merits this general system may possess 
will doubtless lead to its gradual adoption by so 
intelligent and highly tiained a class as British 
engineers and manufacturers. In thus absorbing, 
so to speak, some mechanical Americanisms, re- 
ciprocating certain absorptions of English ideas, 
which Americans have duly indulged in, British 
engineers will find that it does not pay, as has 
perhaps been too often the case with cars, loco- 
motives, bridges, &c., to design each particular 
article or set of articles individually, regardless of 
the designs of other engineers in similar lines. 
The very proper pride in some individual design, 
which leads an engineer to put it before the world 
as a work of art, as does a great author, painter, 
or sculptor the product of his brains, is not adapted 
to meet modern industrial competition, where the 
works in question must be cheaply produced for 
the full enjoyment of the public at large. 

Standardising all business among engineers, by 
proper co-operation, would seem in this class of 
work to be the only way to enable manufacturers 
to so prepare their tools and so to make up com- 
ponent parts in quantities as to make low bids 
when estimating. Such a process might cause 
the designers to feel as would a number of painters 
if a few of their great pictures were blended 
into one composite photograph, and chromo- 
lithographs produced therefrom for the artistic 
cultivation of the multitude. This —— how- 
ever, has enabled Americans to do their work both 
quickly and cheaply. 

The peculiar mental habit which has led to the 
enormous cheapening of individual pieces, stan- 
dardised and made up in large quantities, may be 
characterised (in the absence of a better name) as 
the jig habit. It is true that the speciai tool 
known as a jig in machinery manufacturing does 
not cover the ground in question. It usually con- 
sists of a frame, or box, or cage, or flat plate, into 
or under which a piece of metal is placed to be 
drilled or otherwise operated upon. If, for in- 
stance, the frame of a sewing machine, or the 
saddle of a lathe requires a number of holes of very 
exact size with predetermined - spaces between 
them, all to be drilled at fixed angles with 
each other and with some real or imaginary 
plane relative to the piece of metal itself, it 
is easy to see that these holes can be located 
and drilled in a proper machine, by cheap and 
unintelligent labour, with far more accuracy 
and uniformity, in thousands or millions of pieces, 
than could be done by the most intelligent 
mechanic who attempted to drill each one singly. 
Moreover, the operation can be performed with 
almost marvellous quickness, in comparison with 
the older method. This jig-drilling has become 
the rule in America where a considerable number 
of pieces are required to be alike. It is, of course, 
used also in England, but there is a conservative 
tendency which in many cases clings to the old 
method of making each article as good as it can 
possibly be by putting upon it the trained and 
artistic skill of the best available workmen. The 
jig method puts still more skill, of a better trained 
and more scientific workmen, into making the jig 
itself—together with ‘‘ master tools” with which 
to originate this jig, and to reproduce it when worn 
out. This master workman, having to do his work 
but once, can then give his time to other tools for 
cheapening other pieces, instead of wasting his 
energies with handwork upon each individual piece 
of the product. 

Without doubt the workshops of Europe will 
to this day show ‘aieiigtttele skilled artisans 


practising their craft rapidly and effectively upon 
each piece of the batch of articles being produced. 
It is true that they have, in many cases, learned 
to differentiate their labour, each workman devoting 





himself as far as possible to one kind of piece, 
rather than to making the complete article, as in 


older times. This is instanced by the watchmaking 
and the toymaking systems of Switzerland, where 
work is produced with almost marvellous cheapness. 
Still more marvellous, however, are the results of 
the system which has been chiefly developed in 
America, where not only is the work specialised so 
as to make each piece separately as a distinct article 
of manufacture, and each operation upon the piece 
individualised and isolated from the others, but 
each one of these operations is provided with a set 
of special tools which perform it with the highest 
efficiency, though worthless for doing any kind of 
work, 

In speaking of the jig habit in a preceding 
paragraph, the word jig was not used to designate 
actual jigs only, but was employed in a general 
sense as a representative of a class of tools con- 
sisting of templets, jigs, cradles, &c.—together 
with the auxiliary gauges necessary for testing the 
work produced by the operating tools in question. 
This class of implements unfortunately has no 
specific name in general, which exactly defines it. 
In American shop nomenclature the word ‘ fix- 
tures,” if often applied, but this obviously is not a 
good name, as the word has too many other 
meanings. 

Closely allied to these fixtures, in high efficiency 
for reproducing work, is the turret lathe with its 
carefully gauged and accurately located tools brought 
by an indexing device, into proper relation with 
the axis of the lathe spindle, which carries the 
work. In such a machine, especially when operated 
automatically, vast quantities of turning and boring 
oper ations can be very rapidly performed, not only 
upon rods and bars of metal, but upon small cast- 
ings and forgings of various kinds. By this means 
the saving over old methods, where cutting tools 
have to be displaced and relocated on each piece 
of work, and the diameters carefully felt for by 
readjustment of the same, is found to be enormous. 
Furthermore, such machines, even when not auto- 
matic, can be operated by the cheapest grade of 
labour. 

Under the general head of ‘‘Special Tools,” 
besides those above mentioned, should be included 
foundry patterns and working drawings, these 
having, in general, the same duplicating qualities. 
In addition to special tools, good modern shops now 
have many special machines, which are usually 
modifications of the drilling, boring, turning, mill- 
ing, and planing machines in common use. In- 
stances of these are seen in various multi-spindle 
drillers, car-axle lathes, &c. 

Another element in the cheapness of American 
machinery may sometimes be found in its simplicity, 
compared with European, and especially Conti- 
nental, designs. This is attained, first, by care- 
fully designing each member of a machine to 
perform as many functions as possible ; second, by 
making it up of as few pieces as possible ; third, by 
making these pieces of as simple a shape as possible, 
and adapted to fast and easy operations in special 
tools. Such designing requires much thinking of 
the highest order, supplemented by both experience 
and forethought. Not only must the machines be 
good, and strong, and simple, and beautiful, but 
each member and component piece therein must 
have the same qualities. In addition, each opera- 
tion upon such pieces, and each tool to perform it, 
together with the master tools for keeping in order 
and reproducing the same, must be thought out 
beforehand and a complete plan formulated for 
future manufacture. 

In general, the methods above indicated all tend, 
not only to cheap production in duplicating each 
piece of an article, but, incidentally to that 
accuracy that is required for the interchangibility 
of parts. This admits of the cheap prceners, om of 
the whole structure, and the furnishing of pieces 
afterward for cheap repairs, thus making the 
article more popular with the buyers and users 
thereof. The grand principle underlying this 
system is exactly the same as in the arts of 
printing, or type-casting, or weaving patterns in 
a Jacquard loom, in all of which cases a high 
quality of intellectual work and mechanical skill, 
has been put into original devices which will cheaply 
and accurately reproduce their kind, in untold 
numbers. 

Whether the American people, with their in- 
dustry, skill, and common sense, inherited from the 
Mother Country, supplemented by various peculiar. 
conditions of environment, have been led to a higher 
appreciation and practice of the development of 





the generic principle we have been discussing, is a 
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question for the world to consider and, perhaps, to 
profit by. It seems to many Americans that this 
is the case, and that this principle happens to have 
been developed to a somewhat higher degree among 
them than elsewhere. If thisis true, it will doubt- 
less account for a good deal of the export trade from 
the United States abroad. Whether, and to what 
extent, the methods in question will serve as an 
object lesson to other nations, remains to be seen. 
In regard to the primal cause of peculiar develop- 
ments like the one in question among different races 
and nations, nothing more need’ be herein said, 
this being a question for the anthropologists and 
political economists. 








THE WATERWAYS OF RUSSIA. 
By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 260.) 

The River Dniéstr—the last waterway in the 
south-west corner of Russia—was known as a 
navigable river as early as 500 B.c., and although it 
flows through a most fertile grain district, no 
attempt to improve its navigation had been 
seriously made before 1884. The reason of this 
was, no dou ot, that the river has not much water, 
and is, therefore, shallow in many places, and has 
a number of rapids ; while the exit into the Black 
Sea is obstructed by a troublesome bar, on which 
there is only 2 ft. of water. Several attempts were 
made to establish steam navigation to Odessa, but 
the shallow water on the bar caused them to fail, 
and all the goods which came down the river to the 
town of Mayaki—8 miles above the mouth of the 
river in its estuary—had to be carted from there 
overland to Odessa, a distance of 23 miles. Since 
1884 a good deal of work has been done t» improve 
the navigation of the central portion of the river, 
from Mogilev to Ribnitsa, a distance of 131 miles. 
This is the collecting ground for the produce, 
which is conveyed by water to the three points 
where railways cross the river—namely Mogilev, 
Ribnitsa, and Bender—from which it is carried by 
sail, principally to Odessa, which forms the seaport 
for the Dniéstr. The channel has been regulated 
and cleared of boulders and snags, the shallows and 
rapids have been dredged and deepened, and the 
banks have been regulated and strengthened, so 
that now there is seldom as little as 2 ft. 4 in. 
of water in the shallowest places. In the lower 
part, and in the estuary and entrance to the Black 
Sea, the channel has also been regulated and 
deepened. 

The whole Jength of the river is 848 miles. Its 
source is in the Carpathian mountains, 2950 ft. 
above the sea. In the first 297 miles it flows 
through Austria as a mountain torrent and stream, 
between and over rocks ; and then for 35 miles it 
forms the frontier between Austria and Russia, 
which it enters at a height of 350 ft. above the sea, 
where the tributary Zbroucha falls into it on the 
left side. The width of the river here is about 
850 ft., and the depth varies from 3 ft. 4 in. to 
10 ft. The fall to this point is 2600 ft., or 7.83 ft. 
per mile. For the next 164 miles—to Porogov, 
about 3 miles below Yampol, the river bed consists 
generally of shingle and boulders, and there are 
several rapids. In the first 123 miles of this dis- 
tance, to the town of Mogilev, there are 26 shallows 
of the aggregate length of 33 miles; and no work 
has been done to improve these shallows. At 
Porogov the principal rapids of the Dniéstr begin, 
and extend over 57 miles. They are caused by the 
western extension of the same belt of granite 
which causes the rapids of the Dniépr, already 
described, and constitutes the principal impediment 
to the navigation of the Dniéstr. In the next 
122 miles—to the town of Yagorlik—the bed is 
chiefly shingle and sand, with very few boulders, 
Between Mogilev and Vikhvatintsi (16 miles above 
Yagorlik, and 6 miles below Ribnitsa), a distance 
of 137 miles—there are 38 shallows of an aggregate 
length of 54 miles. This is the part of the river 
which has had most done to it, and is in the best 
navigable condition. From Yagorlik to the mouth 
—230 miles—the river flows through sand and 
mud in a course which becomes more and more 
winding, and between banks which gradually be- 
come lower, and finally terminate in a low marshy 
plain. 

The mouth of the river in the estuary is 8 miles 
below the town of Mayaki on its left bank. From 
Vikhvatintsi to the mouth—256 miles—there are 
22 shallows of an aggregate length of 47 miles. 





Thus the total number of shallows in the Russian 
part of the river is 86, of an aggregate length of 
134 miles. 

The width of the river varies very much; the 
average width is considered to be 630 ft., but at 
125 miles and 355 miles above the mouth it is only 
350 ft. In the spring the low land opposite 
Mayaki is flooded for a width of 9 miles. 

The depth of water on the rapids and shallows 
at low water varies very much, and is very difficult 
to determine on account of the numerous freshets 
which occur, so that the water rarely gets to its 
proper low level ; but it may be taken at 2 ft. 6 in. 
down to Ribnitsa, and 4 ft. below that town. 

The floods and freshets play a very important 
part—in fact, the principal part—in the supply of 
water to the river. There is the ordinary spring 
flood, due to the melting of the snow and ice, and 
then there are two or more floods—one in June and 
one in August—due to the same cause, and rising 
almost as high, but much more rapidly, namely up 
to 22 ft. along the upper part of the navigable 
portion of the river. The tributaries on the right 
side come from great heights in the thickly wooded 
Carpathian mountains—as high as 4500 and 5000 ft. 
—and bring down enormous quantities of water 
after heavy rains in the mountains, producing 
sudden rising of the water in the Dniéstr, some- 
times as much as 20 ft. There are 30 or more such 
freshets during the summer, generally succeeding 
one another so quickly that the water does not 
often fall to its proper low water level. Without 
these freshets the river would hardly be navigable, 
as it is estimatad that 94 per cent. of all the water 
that goes down the river is due to them, and only 
6 per cent. to ordinary springs. At ordinary sum- 
mer low water, the volume of water flowing past 
Mogilev, 393 miles above the mouth, is given as 
4800 cubic feet per second ; but in very dry seasons 
it falls to 2750 cubic feet per second. The total 
annual flow at Mogilev is 240,000 million cubic 
feet ; say a mean of 7600 cubic feet per second. 
The variation observed has been from 127,250 to 
322,400 million cubic feet per annum. Of the 
240,000 million cubic feet per annum, 166,000 flow 
from the middle of March to the middle of Novem- 
ber, and only 74,000 in winter. 

The current at summer low water level at 
Yagorlik—230 miles above the mouth—is 1 ft. to 
3} ft. per second, (% to 24 miles per hour), and in 
the upper reaches, above Yagorlik, 2.2 ft. to 5.4 ft. 
per second, (14 to 3 miles per hour). The greatest 
current on the shallows at high flood is 5? ft. to 
6? ft. per second (4 to 4% miles per hour). 

The river seidom freezes over quite, and never 
for long. In autumn the ice goes down for 22 to 
31 days, about the beginning of December, and in 
spring it goes down for 7 to 12 days, about the 
middle of March. There is very little protection 
for vessels from the moving ice anywhere. The 
river is clear of ice for navigation for 8 to 8} 
months in the year ; but the actual number of days 
when the freshets raise the water sufficiently for 
navigation is only about 110. 

The estuary is 22 miles long, and has two mouths 
into the Black Sea, one of which is too shallow for 
navigation of any kind. The depth of water in the 
estuary is 6 ft. to 12 ft. The bar at the mouth has 
«depth of 2 ft. only, naturally. The estuary, like 
those of the Boug, Dniépr, and Don, is silting up, 
and it is worse than the others in this respect. A 
sea wind raises the water on the bar considerably. 
A channel was dredged over the bar to the sea 
105 ft. to 140 ft. wide, and 5 ft. deep, so as to 
render steam navigation to Odessa practicable ; 
but the depth is not maintained. The distance 
from Mayaki to Odessa by water is 56 miles. 

At present the cheap water carriage is not of 
much use, and nearly all the produce is carried by 
rail. To make water transport practically avail- 
able, the whole of the navigable part of the river 
should have a minimum depth of 3 ft. down to 
Ribnitsa, from 4 ft. to 5 ft. below that to Mayaki, 
and 6 ft. from there to beyond the bar. Goods 
used to be carried mostly in open barges of various 
kinds, and very rude construction ; from 50 ft. to 
70 ft. long, 27 ft. to 32 ft. broad, and carrying 60 
to 90 tons of cargo on a draught of from 32 in. to 
37 in. Of these there were 1075 in 1892. Of late 
years a better type of barge has been introduced, 
126 ft. long, 26 ft. wide, with a draught of 44 in, 
light, and carrying 160 tons on 33 in. draught. 
These barges are suitable for the lower as well as 
the middle part of the river. A few decked vessels 
are also used, which carry 220 to 230 tons, and can 








go out tosea. It is unfortunate that there is no 
good timber for barge building on the Dniéstr. 

Steam navigation—such as it is—extends up to 
the town of Mogilev. The official register for 1893 
only contains 14 steamers navigating the Dniéstr, 
mostly small tugs. 

The total exports from the Dniéstr, before the 
improvements were commenced in 1884, amounted 
to 70,000 tons per annum. In 1894 the exports 
reached 260,000 tons. Further improvement of 
the navigation of the river and estuary may, there- 
fore, be expected to add greatly to the further 
development of an exceedingly fertile country and 
a profitable trade. 

The River Don has been a stream of considerable 
importance, and could be of much greater import- 
ance than it is now if it were not so shallow and 
deficient in water. Unfortunately there are no 
sources whence a suflicient supply of water for 
large storage reservoirs—such as those of the 
Volga—could be procured. The only way in which 
the navigation of the river can be improved is by 
regulating the channel and deepening the shallows ; 
and as the Government has of late years awakened 
to the importance of the matter, and has 
actually executed some works of importance, it is 
to be hoped that they will persevere and will 
succeed in resuscitating the trade of the river. 

The importance of the river has always been 
recognised, and a strong desire has existed for a 
very long time to connect it by water with the 
Volga. The first attempt at such connection was 
made by the Turkish Sultan Selim, who had a 
canal commenced in 1568 to connect the River 
llovla, falling into the Don 430 miles above its 
mouth, and the River Kamishinka, falling into 
the Volga at Kamishin. His object was only to 
get his fleet from the Black Sea into the Caspian. 
But as locks were not known to him, he was 
baffled by the difference in levels, and had to give 
up the attempt. Peter the Great took up the 
project, and sent an English engineer of the name 
of Perry to execute the work. Several locks were 
built ; but the war with Sweden caused the work 
to be abandoned in 1701. In 1831 a Russian 
engineer, named Kraft, examined various routes 
and finally worked out a scheme for construct- 
ing a waterway by these same rivers Ilovla 
and Kamishinka. He proposed to rise 280 ft. 
from the Volga in 90 miles by thirty-two locks, 
and then to descend 38 ft. by three locks to 
the Ilovla; and feed the canals from five storage 
reservoirs, capable of supplying annually 7560 
million cubic feet of water. The estimated cost 
was 26,000,000 roubles ; but nothing came of the 
scheme. Finally, in 1886, a Franco-Russian syndi- 
cate proposed another route, and published the 
particulars in Paris, without, however, submitting 
it to the Russian Government. Their route started 
10 miles above Czaritsin, on the Volga, went up the 
valley of a streamlet for 44 miles by 21 locks to the 
summit level, 280 ft. above the Volga, where a canal 
63 miles long was to be constructed, with cuttings 
100 ft. to 140 ft. deep for about 2} miles of this 
length ; the descent to the Don was 140 ft. by the 
rivulet Yagodnaya to the Karpovka, a tributary of 
the Don, through 12 locks in a distance of 42 miles. 
The total length of this route was 53 miles. The 
canals were to be fed from storage reservoirs, to be 
filled by rain water and melted snow, and by 
powerful pumping machinery, raising water from 
the Volga. The estimated cost was 28,000,000 
roubles. Nothing more was heard of the scheme. 
The fact that there is very little water to be had in 
the highest levels of this part of the country renders 
any of these schemes impracticable. : 

Peter the Great attempted another connection 
between the Don and the Volga by a canal from 
the Don to the River Shat, circumventing the Lake 
Ivanov, in which both these rivers have their source. 
The Shat falls into the Oupa, which is a tributary 
of the Oka, which falls into the Volga at Nijni Nov- 
gorod. In 1707 already 20 masonry locks had been 
constructed, but the work was not pushed forward, 
and was at last abandoned in 1811. It was re- 
peatedly proposed to take up the work again and 
finish it, but the great expenditure involved and 
the insufficiency of water to feed the canals, made 
the Government finally give up the idea altogether 
and sell the old materials in 1839. ; 

The Don takes its rise in the Lake Ivanov, in the 
Government of Toula, at a height of 586 ft. above 
the-sea. Its total length is 1312 miles, and it flows 
into the Sea of Asov, 23 miles below the town of 
Rostov. In the first 160 miles—to the mouth of 
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tributary Sosna, on the right side—-it flows first 
ios a nt ong covered with forest and bog, with 
low and sloping banks, then the valley narrows to 
910 ft. between steep rocky banks, and the channel 
becomes rocky and very rough ; but it widens out 
again as it approaches the Sosna. From this point 
navigation by barges begins, but during spring 
flood only. The valley then continues widening 
out, and becomes sandy with high sloping banks, 
which frequently extend to the water’s edge, and 
the river attains widths of 500 ft. to 700 ft. and 
depths of 4 ft. to 20 ft., with shallows here and 
there. In this part the river receives the tributary 
Voronej on the left side, 1000 miles above the 
mouth; and steam navigation for light-draught 
steamers, in the spring only, begins at Pavlovsk, 
882 miles above the mouth, and sometimes at 
Maslovka, 50 miles higher up. As the river 
approaches the Don Kosack country, it widens out 
from 700 ft. to 1050 ft., the bed continues sandy and 
the shallows become more frequent, though the 
depth is at times 20 ft. The Don Kosack country is 
entered 782 miles above the mouth. The right bank 
is now almost everywhere steep and fairly high, 
consisting of chalky cliffs or crags intersected by 
numerous ravines. The left bank is low and 
sloping, covered here and there with thicket, and 
generally sandy. The bed of the river is now always 
sandy. In this part the river receives tribu- 
taries; on the left side the Llovla, 430 miles 
above the mouth ; the Medveditsa, 548 miles above 
the mouth; and the Khoper, 573 miles above the 
mouth; and on the right side the Donets, 
107 miles above the mouth. From Kalatch, 
342 miles above Rostov, the top of high right bank 
is a level steppe, stretching far away over the rich 
anthracite district, whereas the left bank is low 
and the width of the valley is in some parts over 
16 miles, narrowing in other places to less than 
1} miles. It is singular that in the wider parts of 
the valley the river generally flows in deep reaches, 
the depth sometimes being 35 ft., whereas the 
shallows generally occur in the narrow parts of 
the valley. Some of these shallows are very 
troublesome, as they are up to 3 miles in length, 
with only 18 in. to 21 in. of water on them, in very 
low water summers. The total number of shallows 
on the navigable part of the Don—say 882 miles in 
length—is 95, of which 30 occur between Kalatch 
and Rostov, 342 miles. 

The total length for which the Don and its tribu- 
taries are navigable for rafts and vessels, above 
Rostov, is 1930 miles ; but this is only during the 
spring flood. The only piece of river in the basin 
of the Don which is navigable for the whole season 
for steamers, is from Katchalina to Rostov, a dis- 
tance of 387 milés. The Don from Maslovka, 932 
miles above the mouth, to Katchalina—522 miles 
—and the Donets from Kamensk to its mouth— 
120 miles—besides parts of the other smaller tribu- 
taries, altogether an aggregate of 724 miles, is the 
total length of rivers in the whole basin of the 
Don navigable for steamers during the spring flood. 
The depth of water‘on the shallows does not usually 
exceed 2 ft. 6 in. at summer low water, though at 
times it is 3 ft. 6 in. ; on the other hand, sometimes 
barges must not be loaded deeper than 26 in. 

A great deal of grain and timber used to be 

brought down the Upper Don, the Khoper, and 
the Medveditsa, at considerable risk, on account of 
the swift current in spring, which was the only 
time when there was sufficient water. But now the 
railways take so much that nothing more comes 
down the Khoper and Medveditsa, and very little, 
diminishing every year, down the upper Don. 
_ The volume of water flowing down the river, 
just below the mouth of the principal tributary on 
the left side, the Medvedsita, at 548 miles above the 
mouth, does not exceed 2744 cubic feet per second 
insummer. In spring flood the water rises 20 ft. 
and more. The rising begins early in April, and 
lasts until the end of May. 

The only tributary on which there is still any 
navigation is the Donets, which falls into the Don 
84 miles above Rostov, on the right side. It is 
632 miles long, and is navigable by steamers for 
120 miles up to Kamensk, and sometimes 60 miles 
further to Lougansk, during spring flood only. The 
water rises about 15 ft. in spring, and subsides to 
summer low water level early in May, when navi- 
gation ceases, as there is then only about 1 ft. of 
water on theshallows, The volume of water coming 
from the Donets in summer does not exceed 940 
cubic feet per second. In the navigable parts it is 
everywhere sandy. There are 17 oe occupying 





in the aggregate a distance of 164 miles, where the 
river requires regulating and deepening ; and with 
a moderate current with a mean velocity of 0.5 ft. 
per second, and not exceeding 0.7 ft. per second 
anywhere, and a very steady water level in summer 
—not varying more than 9 in.—there should be no 
difficulty in greatly improving the navigation. It 
is simply a question of expense. The Donets flows 
right through the anthracite district, the centre of 
which is at the mouth of the tributary Kalitva, 
on the left side, 83 miles above the mouth. 

The river trafic of the Don really terminates at 


Rostov. Some two miles below Rostov the Delta 
begins and the river divides into numerous 
branches, extending another 21 miles to the 


mouths in the Sea of Asov. From the mouth to 
Taganrog, which is the seaport of the Don, is 14 
miles. In the channel through the Delta there is 
plenty of water, often exceeding 30 ft. in depth ; 
but in front of the mouth is the bar, which is four 
miles long ; and a depth of water of 9 ft. is main- 
tained on it by dredging. 

The Sea of Asov may be looked upon as some- 
what in the nature of an estuary tothe Don. At 
Taganrog the depth is 10 ft., and it gradually in- 
creases till it reaches 22 ft. to 25 ft. in the road- 
stead, which is 21 miles out to sea and 13 miles 
long. The greatest depth of water in the Asov is 
44 ft. in still weather. But continued easterly 
gales lower the water 9 ft. to 10 ft., and southerly 

ales raise it 10 ft. to 14 ft, above the normal level. 

e depth on the Yenikale bar at Kertch has been 
increased by dredging, and is maintained now at 
18 ft. to 20 ft., and it is to be further deepened to 
22 ft. The wind greatly affects the depth of water 
on the bar. The greatest draught of water for 
steamers in Taganrog roads is 24} ft.; such 
steamers carry up to 5000 tons of cargo, but they 
must lighten their cargo to get over Yenikale bar. 
Some steamers, to save the expense of lightening, 
go on to Novorossiisk or Theodosia to complete 
their cargo. For steamers going to Taganrog the 
draught must not exceed 10 ft., and those going to 
Rostov must not draw over 8 ft. to 9 ft. of water. 

There are about 150 Russian steamers plying re- 
gularly on the Don, and its tributaries and coastwise 
to the Black Sea; of these about sixty work above 
Rostov, and of these only four go up the Donets. 
Besides these there is a number of steam barges 
which load goods at Kalatch, or any of the wharves 
below that point and convey them direct to the 
steamers in the roads, in the spring. After that 
they are engaged in conveying goods from Rostov 
to the steamers in the reads. They are 150 ft. to 
175 ft. long, 26 ft. to 32 ft. broad, and carry 350 to 
800 tons of cargo on 6 ft. 6 in. to 9 ft. draught. 

Goods are brought down the river in barges from 
175 ft. to 230 ft. long, 26 ft. to 45.5 ft. wide, draw- 
ing 10 in. to 12 in. of water empty, and carrying 
up to 325 tons of cargo on 2 ft. 6 in. draught, in 
summer, and-520 to 1270 tons on 5 ft. to 6 ft. 
draught in spring. Besides these there are roughly 
built barges in use which only go down stream, and 
are then broken up. The increase which would, 
naturally, take place in the traffic down the Don is 
largely checked by the growing practice of sending 
goods by rail, owing largely to the unsatisfactory 
conditions of the navigation of the river. The 
recent opening of the new railway from Czaritsin 
to Novorossiisk, which crosses the line from Rostov 
to -Vladikavkas, at Tikhoretsk, is likely to still 
further divert traffic from the Don. 

About 1860 the railway was opened from Ozarit- 
sin on the Volga to Kalatch on the Don, 48 miles 
long, in order to givean outlet, by the Don, for the 
produce of a large portion of the richest wheat 
district of the Volga. Grain was conveyed that way 
in generally increasing quantities, till in 1887 it 
reached 52,000 tons. Then a change set in, owing, 
doubtless, to the opening of railways from points 
on the Volga, and the direction of the traffic was 
reversed. Grain was towed up the Don to Kalatch 
and carried by sail to Czaritsin for shipment on 
the Volga. The quantity fluctuated very much; 
in 1892 it rose to 88,000 tons, in consequence of 
the failure of the crops along the Volga; it was 
18,000 tons in 1893,. 46,000 tons in 1894, and 
6600 tons in 1895. The central point of the 
district from which grain is thus sent up stream 
to Kalatch is 74 miles below it. If more at- 
tention had been bestowed on the development 
of the navigation of the Don, it would doubt- 
less, have always been cheaper to convey all 
goods down the Don, than against stream. 

The goods carried down the Don are timber, 


grain, mineral oil and its products, and coals from 
the Don Kosack coalfields. All the timber that is 
floated down now comes from the Volga, vid 
Czasitzin and Kalatch, except what comes from the 
upper parts of the Don basin for local use along 
the river. The annual export of breadstuffs from 
the upper parts of the Don is 36,400 tons, and from 
the Donets 13,250 tons—all during the spring flood 
only, and mostly in barges about 230 ft. long, 
45.5 ft. broad, and 10 ft. deep, carrying 1270 tons 
on 6 ft. draught of water, but they are generally 
loaded with only 560 tons on the Upper Don, and 
500 on the Donets. During the five years 1891-5 
the total quantity of goods brought down the 
Don was annually 483,400 tons in 6726 craft of 
different kinds, many very small. 

Next come the northern rivers of European 
Russia — Northern Dvina, Onega, Mesen, and 
Petchova. Much less attention has been paid 
to these rivers than to those already dealt with, 
and the information about them is very scant and 
partial. 

(To be continued.) 





THE PARIS EXHIBITION OF 1900. 

In spite of the many causes that have of late 
intervened to place obstacles in the way of hasten- 
ing forward the works of next year’s Exhibition in 
Paris, there appears good reason for confidence 
that—unless new and unforeseen troubles should 
arise—the various buildings will be sufficiently ad- 
vanced for the reception of exhibits, and that the 
final completion will not be more backward than is 
usually the case on these occasions. It must be ad- 
mitted that in this country but little interest is 
being taken in the approaching international 
festival, The recent unpractical outburst, happily 
of short duration, that took shape in a proposal to 
boycott the Exhibition, has little or nothing to do 
with the prevailing indifference. The causes must 
be sought partly in the lack of accurate information 
that is made public by the Exhibition authorities, 
and partly in the never-ceasing demonstrations of 
hostility against everything that is British, which 
now seems to afford the French Press untiring satis- 
faction. How far this evidence of national ill-feeling 
will ae British participation remains to be 
seen ; clearly, however, it will check to a large 
extent friendly and eager co-operation. With this 
art of the subject, however, we have at present 
but little to do ; we have just now only to chronicle 
from time to time, facts connected with the nature 
and the progress of the Exhibition works, so that 
those interested, as possible exhibitors, may have 
some information as to the class of buildings in one 
or other of which they will find their goods dis- 
layed. 
. A recent visit to the Champ de Mars has given 
sufficient evidence that the buildings, at least those 
of the greatest importance, are now so well ad- 
vanced that the few months that intervene between 
the present and the official date for the reception 
of packing cases, will suffice to put them in a con- 
dition of readiness. Probably interior and exterior 
decorations will not be finished until, or after, the 
date of opening ; that is a universal exhibition law. 
As regards the exterior decorations, considerably 
more time will be required than was the case in 
1889, for, following tke example set by Chicago 
in 1893, the outside of the very finely designed 
steelwork of which the buildings are constructed, 
will be covered by fibrous plaster fagades of con- 
summate art and beauty, although one cannot but 
regret the concealment of the framework beneath 
the decorative casings. We may recall the fact 
that the several great buildings on the Champ de 
Mars are arranged on each side of the large en- 
closure in groups of three; on the left, looking 
from the Seine, there are the Palaces of Mines and 
Metallurgy ; of Textiles ; and of Machinery. On 
the opposite side are the Palaces of Literature, 
Science, and Art; of Civil Engineering and Trans- 
port; and of Chemical Industries. Beyond the 
two groups, and connecting them by stretching 
nearly across the whole width of the Champ de 
Mars, comes the Electricity Building, with the 
monumental fountains in front, and at the back 
the old Machinery Hall of 1889. At the present 
time the Palaces of Engineering, Textiles, and 
Machinery are well advanced ; the remainder, it 
must be admitted, are in a very backward con- 
dition ; however, rapid. progress is always possible 
on exhibition work, when, as at present, Jabour 





and activity are maintained at high pressure, and 





ENGINEERING. 








[Nov. 3, 1899. 











are 


PARIS EXPOSITION, 


ARCHITECT, M. 


VARCOLLIER; CONTRACTORS, M.M. 
(For Description, see Page 551.) 


1900; 











lebleteintndne ca ; 
Sata $aYdaveny. BD 


So Alm Aine Ante APate Coc a Cr Same Gans: Ses ss a ra di lee ec gh 


nd 


~ 





Vii JEW Baow ING Sracine FoR GREAT Hatt anpD TRAVELIING Gawiay. 


, 
~ 


e 
ean chacintana On a 












































MAA TT Hy 
HHUA LLAMA 
TU UU | 
ia Huiatity iat 
tt 


ME Hi HH Huu i 
Sash 
nuatarvagnannatyintany etd nH nit 


UE HAT itnuett ed 
COI LU LLU LoL 














| 




























iii iT 
CEA 
















































Fic. 1. Pray or Roor. 








; 





, 
-» 
é 


Tp Dee Oe 























Etec pecteeeemanmmncmecs cocsutecessncnoncomecces 


TN ee ES | 


S 
x 


1829 


—.. 


= 


aS 


DUBOIS AND 


MINES AND METALLURGICAL BUILDING. 
NICOLLE. 








Si = oe = eta 


ee 


hee Sef SSI S21 SZ TS ISS Tse se VS “eur 



















































































Fic. 2. Puan or Upper GALLERIES. 


























Nov. 3) 1899. ] 


ENGINEERING. 


553 











=— 


REMOVING RAILWAY 


BRIDGES; LONDON 


(For Description, see Page 561.) 


AND SOUTH-WESTERN 


RAILWAY. 




















TS aun eee 
TEPeEeeernl® 








apparcntly not likely to be affected by labour 
troubles. 

We propose to devote some space to a descrip- 
tion of the Mines and Metallurgy Buildings, as we 
have already done for those of Engineering and 
Transport, and of Textiles. It will be readily 
understood that, owing to its position on the 
Champ de Mars, the Mines and Metallurgy Palace 
will be called upon to serve as a fagade in a 
double sense ; it will face on the great inner court 
or gardens of the Champ de Mars, and it will also be 
an important feature on the river front, the other 
principal components on this side being the Eiffel 
Tower, and the facade of the Literature and Science 
Building on the other side of the Champ de Mars. 
Owing to this special position, the Mines Building 
will have four facades, each differently treated. 
Of these, the front giving on the gardens, and espe- 
cially that facing the river, will be highly ornate. 

As will be seen from the plans, Figs. 1 and 2, 
these two frontages, opposite the Eiffel Tower, 
are connected by an angled arcade, flanked by 
two towers ; this arcade will form the main en- 
trance to the building. The entry will be through 
an archway 14 metres (46 ft.) span leading to a 
rotunda covered by a large and ornate dome, of 
which a section is given in Fig. 3, of our two-page 
Plate. This entrance and dome, flanked by two 
towers, will be a conspicuously decorative feature 
of the Exhibition ; it is impossible to speak at 
Present as to its ultimate appearance, which 
will be finished 

















The general dimensions of the palace are as fol- 
lows: The total length giving on the Avenue de 
la Bourdonnais, outside the Champ de Mars, will 
be 132.96 metres (436 ft.) ; the maximum width is 
120 metres (393 ft. 8 in.) ; the length of the facade 
towards the inner gardens is 90 metres (295 ft. 3 in.); 
and that of the frontage on the Seine, is 76 metres 
(249 ft.). 

The frontage facing the Avenue de la Bour- 
donnais will be rigidly plain, consisting only of 
the metallic structure and glass bays ; the other 
two sides will, however, be highly ornate, the 
main feature of decoration being a surrounding 
arcade with openings 7.650 metres (25 ft.) wide. 
The plan, Fig. 1, shows the way in which the 
architect has connected the main longitudinal axis 
of the building, with the oblique axis of the main 
entrance. The spans into which the interior is 
divided correspond practically with those of the 
textile building that we have already described. 
There is, first, a span (Fig. 2) of 12.50 metres 
(41 ft.), then two others of 27 metres (88 ft. 7 in.) 
each ; and, lastly, one of 18 metres (59 ft. 6 in.). 
These main galleries are separated by smaller ones 
of 9 metres (29 ft. 6 in.) span. Beyond another 
gallery, also of 9 metres (29 ft. 6) running parallel 
to the Champ de Mars on the further side of the 
18-metre gallery, there is a promenade of 6.75 
metres (22 ft. 2 in.). It is only the first-named 
span of 12.50 metres (41 ft.) that runs the entire 
length of the building ; at the river end it intersects 


A in plaster ; at present only the |a gallery at right angles and parallel to the Seine, 
steel structure that will be concealed, is in position. ! 


but 15.20 metres (49 ft. 10 in.) wide ; this gallery 
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extends as far as the dome that covers the main 
entrance. In the centre of the palace, and cutting 
the various galleries, excepting the outside pro- 
menade and the 9-metre passages adjoining it, is 
what is known as the Great Hall with a width of 
46 metres (151 ft.) Connected with this is the 
entrance vestibule beneath the dome, as well as 
the various galleries that are intersected. A re- 
ference to the plans (Figs. 1 and 2) will explain 
this arrangement, and the manner in which the 
various galleries run into the Central Hall which, 
it will be seen, is surrounded by a 9-metre passage 
interrupted by the other galleries. Fig. 4 of our 
two-page plate, is a cross-section showing the Great 
Hall and the adjoining galleries. The plan, Fig. 2, 
shows the positions of the stairways leading to the 
upper galleries, as well as the travelling platforms 
that will be a novel feature for raising visitors to 
the higher levels. The height of these upper 
galleries is 6.40 metres (21 ft. 11 in.) above the 
floor; they will have a collective area of 8000 
square metres (86,000 square feet) and the five 
stairways, an elevator, and three travelling plat- 
forms should assure ample accommodation to the 
public. 

The general arrangement of the building, as will 
be gathered from this description, and from the 
drawings we publish, are in all respects admirable 
and ingenious, and reflect the utmost credit on the 
architect, M. Louis Varcollier. On account of the 
main feature of the palace—the Great Central Hall, 
details of the steel framing were peculiarly com- 
plicated. The contractors who are carrying out 
the work are MM. Dubois and Nicolle. “the illus- 
trations will give an idea of the difficulties in 
erection, which, however, have been overcome in a 
simple and practical manner. The complications 
were, of course, chiefly encountered in the junc- 
tions of the various galleries with the framework of 
the Central Hall. 

The progress photographs on pages 652 and 564 
convey a good idea of the methods of erection and of 
the types of framework adopted ; the same general 
form is employed for all the spans, and in all cases 
the roof trusses are spaced at equal distances apart 
of 9 metres (29 ft. 6 in.) The lower members are 
arched, the curves being struck from three centres ; 
the top members are straight, inclined on each 
side, and horizontal in the centre which carries a 
lantern for ventilation. The spaces between the 
upper and lower members of the trusses is filled with 
open lattice. The positions of the columns carrying 
the roofs are indicated in the plan, Fig. 2. They 
are cruciform in section, and are spread out at 
the top to make connections with the trusses and 
the longitudinal girders. Deep lattice purlins are 
introduced in the large spans at the points where 
the sloping sides of the upper members change to 
the horizontal ; the ventilating lantern is framed 
to these girders, Their depths vary from .60 to 





.80 metre (23.6 in. to 31.5 in ) according to whether 
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they are on the smaller or larger spans. Between 
each pair of columns, and, of course, between each 
pair of roof trusses, is introduced an intermediate 
truss framed to the longitudinal girders, and being 
really brackets of the same form and general dimen- 
sions as the main trusses. 

The erection of the ordinary trusses presents no 
difficulties, and is rapidly effected by ordinary tra- 
vellers and winches. A steel-framed travelling 
gantry is also used which calls for some detailed 
description. The work of erection is facilitated by 
the fact that no single piece which has to be handled 
weighs more than 3 tons, except such parts as 
cannot be raised by cranes. The main gantry is 
illustrated by Figs. 5, 6, and 7, it is of very light 














maximum height of lift is 22.70 metres (74 ft. 6 in.) 
above the ground. At the base the four corner 
members of the staging are connected by heavy 
bars of U section. The whole structure stands on 
a base also framed with [J bars, and beneath this 
base is a turntable running on six rollers ; by this 
arrangement an easy circular motion of the stage is 
secured ; a winch is mounted on the base. The 
structure travels on a four-wheeled truck to the 
floor of which is secured a circular track on which 
run the turntable with six rollers referred to above. 
By this arrangement a forward travel anda a 
movement are easily secured. Turntables are lai 

on the wagon track at suitable places, so that the 
direction of travel can be changed to suit the part 
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Main GANTRY USED IN 


construction and easily moved from one position to 
another, a very necessary provision, as so many of 
the galleries are broken into short lengths by the 
Great Hall and vestibu’e. The gantry is seen in 
the engraving on page 552, to the right of the main 
scaffolding erected for the construction of the frame- 
work of the Great Hall. It consists essentially of a 
pyramidal framework, square in cross-section and 
tapering to a very small platform at the top, the 
total height being 16.41 metres (53 ft. 10 in.). At 
the base it 3 20 metres (10 ft. 6 in.) on a side, and 
-50 metre (1 ft. 7} in.) at the top. The sides of this 
staging are made of steel angles which are braced 
horizontally and diagonally as shown. At the top, 
resting in suitable swinging bearings, is the hoisting 
arm, which has a useful radius of 10 metres (32 ft. 
9in.). This arm is built up of steel lattice. One 
end of the arm is provided with means for attaching 
guys, at the other end is 4 hoisting pulley ; the 
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Erecting STE£ELWORK. 


of the erection which is in progress. The general 
mode of advancement adopted has been in a direc- 
tion at right angles to the main axis of the build- 
ing, so that one bay of large and small. trusses, 
purlins, gallery frames, &c., are dealt with from 
front to back, when the staging is reversed and 
travels in the opposite direction. 

The illustration on page 552 shows the more mas- 
sive and fixed staging employed for the erection of 
the roof of the Great Hall. dhe columns that will 
carry this structure were first connected by the 
lattice girders that form a curb to carry the fram- 
ing of the roof: this part of work includes four 
arches of 27 metres span (88 ft. 7 in.) forming the 
larger sides of the octagon, and of four smaller 
girders required to complete the framing. The 
type of construction of these arched girders in all 





cases corresponds with that of the roof trusses. 
We have said that this important and very inte- 


resting building is well advanced ; we can at the 
present time say nothing about the decorative part 
of the work, but we shall in due time refer to it, as 
well as that of the other palaces that will collec. 
tively form the most complete and beautiful exhi- 
bition that has been held in France. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE first of the series of monthly meetings of 
the Institution of Mechanical Engineers was held 
on Friday, the 27th ult., in the new building of 
the Institution, Storey’s Gate, S.W., Sir W. H. 
White, the President, occupying the chair. The 
proceedings were opened by the President, who 
stated that the new arrangements for the winter 
meetings of the Institution had been adopted 
from a feeling that, having entered their new 
home, they should make good use of it. The 
council had, therefore, after very full conside- 
ration, decided to hold single evening meet- 
ings monthly during the winter, in place of, as 
hitherto, occupying two or three evenings in suc- 
cession. With the latter plan it had been found 
that whilst the attendance was usually very good 
on the first evening of the series, it fell off con- 
siderably on those following. When asingle even- 
ing proved inadequate for a discussion, the latter 
could be postponed to the meeting following. As 
an opportunity for the revision of notes and the 
like would. thus be afforded, the discussion should, 
if anything, be improved. In any case, the council 
had adopted the new plan, after very careful con- 
sideration, and they appealed to the members to 
make it most successful. The subjects of the papers 
would be announced beforehand, and copies of the 
papers, as hitherto, circulated previous to the meet- 
ing. The graduate meetings, he announced, would 
be commenced Monday, October 30, and he asked 
the members to assist them in every possible 
way. The graduates would, so far as possible, 
be given the management of their own affairs, 
but it would be well if members occasionally 
attended and took part in their meetings. The 
President enon” by calling on Mr, William 
Ingham to read his paper on 


THe INCRUSTATION OF PipEs at ToRQuay 
Water Works. 


This paper we print in full on another page. 
At its conclusion Mr. Ingham drew attention to 
certain specimens of incrusted pipes, exhibited on 
the table, for which he was indebted to Mr. Pear- 
son, of Bristol, Mr. Tannett Walker, and Mr. 
Roberts, and also to specimens of nodules taken 
from the pipes at Torquay. 

Sir W. i White, in moving a vote of thanks to 
Mr. Ingham, remarked that the Institution was 
especially indebted to him, since the paper had 
been prepared for reading at the Plymouth meeting 
of the Society, but time being lacking Mr. Ingham 
had consented to its being postponed and read in 
London. He called on Mr. Brunel to open the 
discussion. 

Mr. H. M. Brunel, in reply to the President’s 
request, said that unfortunately he had had no 
actual experience of the use of scrapers. He 
had, indeed, been present when the plan was first 
tried in 1866, and had advised on the laying of the 
new main at Torquay, in which he had pro- 
vided all the accessories, such as hatch boxes, cross- 
over roads between the old and new main, «c., 
necessary for using the scraper, but he had had 
nothing to do with the actual process of scraping, 
either in the case of the old main or the new. He 
would, however, point out that it was the incrusta- 
tion of the original Torquay main which had led to 
a revision of our theories of the nature of hydraulic 
resistances. In 1869 Mr. Edmund Froude read a 
paper at the Exeter meeting of the British Associa- 
tion dealing with this matter. THis father, Mr. W. 
Froude, had been called in by the council at the 
outset, and by means of pressure gauges and levels, 
had ascertained the actual facts of the case. These 
proved that the defect was an unusual one, and did 
not arise merely from a reduction in the diameter 
of the pipe. As a remedy Mr. Appold suggested 
the scraper, and this was tried on a short length, 
and the immediate benefit was so obvious that the 
local board gave instructions for applying the 
system to the whole main. Mr. Box, Mr. Froude, 
and others, all had a hand in devising these 
scrapers, the work being executed at the works of 
Messrs. Easton and Amos, In Mr. Edmund Froude’s 
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aper above referred to the defect was attri- 
puted to the internal corrosion of the pipe. The 
diminution in diameter did not, however, exceed 
one-eighth, and if, according to the then received 
view, the water simply filled up the roughnesses, 
making a smooth bed for the main flow, this de- 
crease of diameter was quite insufficient to account 
for the falling off in the discharge, and hence it was 
suggested that the defect was really due to the in- 
creased roughness of the surface. A subsequent 

per by Mr. William Froude on the difficulties of 
the then received views was also worthy of attention. 
In this Mr. Froude pointed out that the incrusta- 
tion caused the defect in the capacity of the pipe, 
and that the old opinion, that the roughness did not 
much matter, as the cavities were filled with still 
water, was erroneous. 

The next speaker was Mr. G. F. Deacon, who 
had listened to the paper with great interest, but 
wished to criticise one or two paragraphs. Thus, 
he did not think that gases in the water were re- 
sponsible for the corrosion, as acids were really to 
blame. It was suggested that alkaline water had 
a solvent action on the asphaltic coating. This 
might be true, but it must be remembered that 
even so, alkaline water had little corrosive effect 
on iron. Soft water was generally found to be 
the most corrosive, but this arose from the fact 
that such waters were usually most acid, and it 
was the acid which was really responsible. The 
nodules referred to by Mr. Ingham were formed 
not only on cast-iron pipes, but also on steel and 
wrought-iron ones, in almost exactly the same 
way. He had seen them, for instance, in the great 
pipes under Lake Ontario. This method of corro- 
sion differed entirely from ordinary oxidation. 
Each nodule, when it appeared in a coated pipe, 
always covered a minute puncture in this coating. 
This coating might otherwise be quite perfect, but 
the nodule grew through the puncture, flowing over 
the coating in concentric layers. The iron below 
the nodule became at the same time spongey, a 
conical pit being produced. The coating between 
this and the nodule remained perfect for a long 
period, but was finally taken up into the body of 
the nodule and disappeared. Prevention in such 
matters was better than cure, and to this end he 
had adopted the practice of dipping a pipe twice on 
coating it. As usually practised, the pipe, when 
removed from the bath, was covered with a great 
number of little air bubbles which might puncture 
on drying. If, however, the pipe was redipped 
when the first coating had set, these might be filled 
up. It wasa good plan to put the pipe into the 
dipping mixture cold, and let it heat up to the 
requisite temperature there. This was not, how- 
ever, necessary in the case of the second dip. Dr. 
Angus Smith’s coating was simply coal-tar. Pitch 
and creosote were now most used in this country, 
whilst in America natural asphalte was most 
favoured. The heating of these ‘‘ dips ” was best 
done by steam coils, which allowed the tempera- 
ture to be under thorough control. 

Nodules were not the only cause of a fall in the 
discharging capacity of a main. The so-called 
‘“‘peaty”’ deposit was also a source of trouble. 
This was not really peat, but was oxide of iron 
and manganese, and was common when upland 
water was passed through cast-iron pipes. Some 
two or three years back he had been consulted in 
regard to a reduction in the capacity of the upper 
Vyrnw main from the lake to the Oswestry filter 
beds, a distance of 13 miles. The daily discharge 
had fallen from between 16 and 17 million gallons 
to between 12 and 13 million. A thorough exami- 
nation showed that the retardation could not 
be accounted for by nodules, but this so-called 
peaty deposit was found in the scour boxes. It 
was very heavy and very fine. Such a material on 
reaching an inverted syphon, of which there were 
many in the line of main, would tend to collect in 
the ‘‘rising” leg, and would increase the resistance 
to flow there, partly by producing eddies and 
partly by increasing the gravimetric density of 
the contents of this leg. The material had been 
investigated by Dr. Campbell Brown and Professor 
Boys, and whilst final conclusions had not yet 
been arrived at, it was shown that a bacterium was 
responsible for its production. As the Vyrnw 
pipes had been very carefully coated, he did not 
like to have them scraped, but thought that pos- 


sibly brushing them would prove effective. e 
brush used consisted of a shaft, on which was 
mounted a drum, nearly fitting the pipe, which 
served to drive the whole forward. Two other 


drums, each 2} in. less in diameter than the pipe, 
were mounted on the same shaft and armed with 
bristles of whalebone, arranged screw fashion, so 
that water flowing past tended to rotate the brushes. 
The water flowed at one mile an hour and the 
brush moved forward at about one-third mile per 
hour. Between the brush and the pipe the water 
therefore flowed at a much greater speed, and the 
brushes were thus efficiently rotated one in one 
direction and the other in the other. When first 
put into the pipe it was feared that there would be 
a difficulty in following the brush as it made so 
little noise. This turned out to be the case, but it 
arrived quite safely at the scour box 1} miles away. 
The effect of its ge on the discharge was quite 
marked, although only 1} miles out of a total of 
13 had been passed through. A policeman’s rattle 
was then attached to the brush, which allowed of 
its progress being traced by the sound made, and 
with this arrangement the whole distance to 
Oswestry was traversed, with the result that the 
discharge was again brought up to between 16 and 
17 million gallons per day. With filtered water, 
this deposit was not produced, and therefore the 
mains leading from Oswestry maintained their 
original capacity. As to nodules, there was some 
reason to believe that these also were, in the 
first place, due to the action of bacteria. The 
author in his paper had mentioned that incrus- 
tation was less with filtered than with unfiltered 
water, and this Mr. Deacon could confirm. Fil- 
tration reduced the acidity of the water, and might 
even render it alkaline, and prevented almost 
entirely the production of the so-called peaty de- 
osit. 

$ Mr. Charles Hawksley, who followed, remarked 
that apparently the author had estimated the 
benefit of the scraping, and also the enlargement 
of the pipe due to corrosion, by comparing the 
actual discharge, after scraping, with that calculated 
by a particular formula. This seemed to him very 
unsatisfactory. With respect to the coating of 
pipes, this was unfortunately often done ineffec- 
tively, the pipes not being allowed to remain 
sufficiently long in the coating bath to acquire the 
proper temperature. With a view to preventing 
the oxidation of the pipes before coating, his late 
father had adopted the practice of having the 
pipes proved with oil in place of water. 

Mr. Edward M. Eaton was next called on by the 
President, and stated that the subject of the paper 
was one on which he had had very extensive prac- 
tical experience, as engineer for thirty years of 
the Sheffield Water Works. The water at Sheffield 
was from moorlands and very soft, and its corrosive 
effects were most remarkable. When he first went 
to Sheffield several miles of service pipes were 
nearly choked, the free diameter being reduced to 
the thickness of a tobacco pipe. To clean these 
3-in. or 4-in. pipes he had adopted ordinary spring 
flue scrapers, mounted at the end of #-in. gas 
tubing. With this a gang of four men could clean 
100 ft. of pipe each way in a single night, the cost 
for a 4-in. pipe being 10d. per yard run. This 
method had, however, to be abandoned in the 
residential districts of the town, as the loosened iron 
oxide and peaty matter caused constant complaints 
from consumers, but it was still used in the poorer 
districts. For larger mains up to 12 in. in diameter 
he used a scraper of the Glenfield model, and found 
it very satisfactory, from 4 to ? mile of 9-in. to 
10-in. main being cleaned and closed up again 
in a single night. As to the peaty deposit he 
could not follow Mr. Deacon, since at Sheffield the 
stuff was peat. A high-level main belonging to the 
system was coated with a black velvety deposit of 
the material, 90 per cent. of which analysis showed 
to be organic matter. When the pipes were 
scoured they got cartloads of it; nothing but peat ! 
Nodules formed in the upper part of this main, and 
he was unable to agree with Mr. Deacon that 
they arose from a fracture in the coating, as he 
had examined hundreds of cases. In Sheffield, at 
any rate, the nodules seemed to be laid down from 
iron in solution, in support of which he would say 
that they occurred on the gun-metal valve at the bot 
tom of the high-level main already referred to. Each 
tubercle, in fact, had a fragment of moss or peat as 
its centre, surrounding which, was a very friable 
layer of iron oxide, followed by layers of harder 
oxide. He had found painting pipes to be 
more efficient in checking tubercular corrosion 
than the ordinary process of coating, but it was 
expensive. At the same time he did not attach 





too much importance to this, as his experience was 





that sooner or later nodules would appear on even 
the most perfect of coatings. 

Sir W. H. White, in closing the discussion, asked 
members who had been unable to take part in it, 
to send in their remarks in writing to the secre- 


tary. 

Mr. Ingham, replying to the discussion, re- 
marked that much of the success of the process 
was due to Mr. Weekes, his predecessor at Torquay. 
When the process was first proposed, difficulty was 
expected in following the progress of the scraper, 
and in consequence the plan was adopted of fixing 
a cord to it. Speaking generally, he thought that 
experience at Torquay was on a line with Mr. 
Deacon’s observations, He had examined scores 
of tubercles, and always found the puncture 
referred to by that gentleman. In _ uncoated 
pipes the nodules formed one sheet. As to 
the microbe solution of the problem, he thought 
there was something in it, and at Antwerp 
similar troubles had arisen from what appeared to 
be such action. As to Mr. Hawksley’s objection 
to the comparison of an actual with a calculated 
discharge, he might say that careful experiments 
by Mr. Box had shown the latter to be very nearly 
correct in the case of the Torquay main. Mr. 
Eaton’s price for pipe cleaning at Sheffield seemed 
very high, as at Kendal it was only 64d. The 
Glenfield scrapers referred to closely resembled 
Appold’s, to whom the original idea was due. He 
might remark that Mr. Sandieman had recently 
told him that scraping the Plymouth mains had in- 
creased the discharge by 36 to 37 per cent. As to 
Mr. Eaton’s statement that tubercles had formed 
on gun-metal, he would ask if it were not possible 
that these had been simply transported there from 
the main above. 

The President, on concluding the proceedings, 
announced that the next meeting would be on 
Friday, November 24, when Lord Charles Beres- 
ford would deliver an address on ‘‘ Openings for 
English Engineers in China.” 


GRADUATES’ MEETINGS. 


As mentioned in Sir William H. White’s open- 
ing remarks at the meeting dealt with above, 
arrangements have been made for the graduates of 
the Institution of Mechanical Engineers to hold a 
series of monthly meetings during the current ses- 
sion, it being intended that such meetings should 
be organised by the graduates themselves. A suit- 
able room for the graduates’ use has been fitted up 
at the Institution, and in this room the first meet- 
ing of the series was held on Monday evening last, 
when, after a brief address by Sir William White, 
an excellent paper on ‘‘The Application of Hy- 
draulic Power to Construction of Bridge and Girder 
Work ” was read by Mr. H. M. Rootham. The 
next graduates’ meeting will be held at 7.30 p.m. on 
Monday, November 13, when a r on **Motor 
Haulage on Common Roads” will be read by Mr. 
Alfred Marsden. 





GREAT CENTRAL RAILWAY. 
(Continued from page 297.) 

WE now turn to the different lengths embraced 
in the separate contracts to deal with those features 
which are distinct. In our progress northwards 
we take first the contracts known as Nos. 5 and 6, 
the latter extending for 13 miles, from Quainton- 
road, and the former for 12, including a loop or 
connection of # miles, near Woodford, with the 
East and West Junction Railway which runs to 
Stratford-on-Avon. This length of 25 miles 
extends to and terminates just south of Woodford. 
Mr. Lawrence F, White has been the resident 
engineer on Contract 6 from the commencement 
of the works, and on the whole length of 25 
miles for the last 18 months, the previous 
portion of the construction of Contract 5 being 
under the supervision of Mr. F. Douglas Fox 
and, for a time, Mr. H. Colvin Smith. The con- 
tractors for both lengths were Messrs. Walter 
Scott and Co., Newcastle-on-Tyne, and the steel- 
work has been constructed by the Horsley Com- 
pany, of Tipton, Staffordshire. 

A branch line 8 miles long, principally for mineral 
traffic, and having no station, is being made to form 
a connection with the Banbury line of the Great 
Western system. This branch leaves the main line 
about 2 miles south of Woodford Station. 

Before dealing with the various difficulties 
arising out of geological and ether conditions (and 





records of difficulties overcome are always instruc- 
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GREAT CENTRAL RAILWAY; SOUTHERN SECTION. 
(For Description, see Page 555.) 
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(For Description, see Page 555.) 
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tive), it may be well to give one or two general facts 
about the 25 miles, included in the two contracts. 
There are five stations on this length, at Calvert, 
4 miles 33 chains from Quainton-road ; at Finmere, 
5 miles 53 chains further on; Brackley, 4 miles 
64 chains; Helmdon, 3 miles 20 chains; and 
Culworth, 3 miles 48 chains; the distance to 
Woodford Station on the next contract being 
3 miles. There are sixty-nine bridges on this 
length of 25 miles, including one on the junction 
with the East and West Railway at Woodford, 
which suggests a simple cross-country line. The 
over-bridge spans vary from 26 ft. 3 in. to 
57 ft. 9 in., and the under-bridge spans from 12 ft. 
to 51 ft. 9 in., the latter a skew bridge over the 
London and North-Western Bletchley and Banbury 
branch near Brackley. Of the sixty-nine bridges 
only twenty-five have steel superstructures, the 
total amount of steel on the 24 miles being only 
784 tons. Three branches of the London and 
North-Western line are crossed, first the Oxford 
branch from Bletchley, near Calvert Station ; next 
the Banbury branch, from Bletchley near Brackley ; 
and, thirdly, the Northampton and Banbury 
Junction Railway near Helmdon. At the north 
end of the section the East and West Junction 
line is crossed, and a connection made with it as 
already mentioned. 

There are two viaducts of brick arches, one at 
Helmdon and the other at Brackley. The design 
only differed in the number of spans, the piers and 
arches being practically the same on all the via- 
ducts on the southern section, so that in the con- 
struction of them the same centring was used. In 
this way as many as three arches were thrown in 
a fortnight. The arches, parapets, and inverts 
were built of brick in cement, and the remainder 
of the brickwork in lias lime; the foundations of 
concrete were carried into the hard blue clay. 
The width at the base of the piers is 6 ft., and 
at the springing 5 ft. 3 in. The arches are seg- 
mental, the radius being 17 ft. 4 in. The thick- 
ness of the arch is 2 ft. 7} in., showing 2 ft. 3 in. 
on the face. The height from soffit to forma- 
tion level is 4 ft. 9 in. These dimensions are 
common to both viaducts. The Helmdon Viaduct 
has nine spans, each of 34 ft. 3 in., the total length 
being 6 chains, and the height from the bottom of 
the valley to rail level 46 ft. 

The Brackley Viaduct, however, presents fea- 
tures of greater interest owing to the fact that after 
it was completed the clay on which it was founded 
slipped and carried one end of the viaduct about 
18 in. out of line. We reproduce on page 556 
an engraving (Fig. 352), illustrating the finished 
structure, and on page 557 illustrations showing 
the successive steps taken to correct and coun- 
teract the tendency to slip. The viaduct is 
944 ft. long; it was originally designed for 
twenty-two spans, each of 34 ft. 3 in. The 
piers are tapered and are 7 ft. 6 in. thick at the 
base and 5 ft. 3in. at the springing level. Two 
stop piers are constructed as shown, 15 ft. 9 in. at 
base, and 13 ft. 6 in. at springing level. The foun- 
dations of the piers were carried to a depth of 9 ft. 
below surface level, where tough blue clay was got. 
The most of the trouble was experienced at the 
south end, where the weight of the embankment, 
which was 46 ft. high, caused a slip in the earth 
below, carrying everything bodily westward for a 
distance, as we have said, of about 18 in., and badly 
cracking the two southernmost arches. The third 
span shown on the engraving was then nade into an 
abutment by five stop walls being built up within 
the arch as shown in Fig. 354. These walls are 
3 ft. thick at the base and 1 ft. 10} in. at the top. 
To relieve the appearance of the dead wall panels 
9 in. deep were left on the outer surfaces. This 
arrangement of abutment was effectual in prevent- 
ing any push longitudinally. After this had been 
done it was decided to ‘‘ correct” the line of the 
viaduct. Oa the west side the 18 in. of brick was cut 
away to a little below the surface level of the ground, 
and on the east side the ground was opened up and 
brick carried up to make up for the 18-in. slip, the 
wall being built vertical. The dotted line on the 
plan, Fig. 353, shows the extent of the slip and 
the subsequent correction of line. 

As an additional precaution it was decided to put 
in five struts across each of the two southmost 
spans (Figs. 355 to 359). These struts are steel 


plate girders, horizontal on top, but curved on 
the bottom, so that the depth at the ends is 
5 ft. 8 in, and in the centre 2 ft. 11} in. 
When the 


struts were ready about 








one-half i similar slip, but it did not affect the viaduct. 


width of the arch. was removed, and cast-iron 
brackets built into the brickwork of the piers at 
the springing level to carry them, care being taken 
that the struts and brackets butted as closely to- 
gether as the exigencies of lowering them into 
position would permit. Only enough of the arch 
was removed, in the first instance, to allow two 
struts to be put in, the remaining three being fitted 
as a second operation. Instead of rebuilding the 
two arches the piers were carried up sufficiently 
high to support the steel plate girders. The metal 
superstructure was preferred principally because in 
the event of any movement in the future, the girders 
could be worked laterally into line, a remedy not 
available with brick arches, which would again crack 
and necessitate rebuilding. To meet such case a 
margin of width is left on the piers. The girders 
are of the plate type, 6 ft. deep over the flanges, 
braced diagonally with angle-irons and tee-bars, as 
shown on the cross-section and elevation, Figs. 360 
and 361. Refuges were also built of steel, as 
there was not sufficient room to make them of 
brickwork. 

To prevent further movement in the substrata, 
caused by the pressure of the embankment, a 
heavy concrete wall was next built at the foot of 
the slope (Fig. 362). It extended for over 400 ft., 
was from 10 to 15 ft. in width, and varied in depth 
to 20 ft.; but even this proved inadequate, as 
cracks appeared in the wall after a short time. 
Counterforts were immediately sunk opposite the 
cracks, one of them to a depth of 40 ft. below 
the surface level, marked No. 5 in Fig. 362, which 
shows the concrete wall around the toe of the 
embankment and the counterforts. With the 
completion of this work a year ago, all further 
movement has been arrested. 

At the north end of the same viaduct there was 
similar movement, but to a much less degree ; it 
pushed the base of the abutment and the adjoining 
piers along the longitudinal line of the viaduct, 
instead of diagonally as at the other end. This was 
stopped by immediately putting in inverts in each 
span, and later throughout the whole viaduct. 
[Inverts were also put in in the Helmdon 
Viaduct as a precaution.] In the third span from 
the north end two stop walls were put in (Figs. 363 
to 365). They are similar to those at the south 
end, and are placed 6 ft. 9 in. from the face of 
the piers, and are at 13 ft. 105 in. centres. 
Timber struts were put in between them half-way 
up the walls (Fig. 364). The stop walls are 
entirely of Staffordshire brindle bricks in cement, 
and of the best workmanship. In excavating for 
the wall and counterforts the slide of the upper 
clay over the lower strata was clearly defined 
between 15 ft. and 30 ft. under the surface and 
suggested a fault in the blue lias: at this point 
it is isolated between the Northampton sand 
and the great oolite. For the most part the 
cuttings were excavated in the blue lias, and ina 
few cases limestone rock was encountered. In one 
instance in Contract 6 good pit sand was found 
below the top yellow clay, and was used in the 
making of the mortar for the bridges through- 
out the two contracts. The clay proved very 
troublesome when exposed to the action of the 
air and of water, which latter caused it to 
swell with a power equal to quickened lime 
and necessitated very carefull drainage and heavy 
structures. 

It may be remembered that a very wet winter 
followed the dry summer of 1897. Two of the 
blue lias cuttings with a substratum of running 
sand were especially troublesome, and the steam 
navvies had to be borne on timbers resting on 
bushes and braken. Through such cuttings 
catch pits were laid at more frequent intervals 
than usual; the standard distance is 5 chains. 
The slopes have been kept judiciously flat, varying 
from 2 to 1 to 3 to lin banks and cuttings alike. 
Dry rubble drains have been extensively laid on 
the slopes of cuttings ; and immediately outside of 
the railway fence, which, by the way, is of wood, 
farmers’ field drains have been carefully intercepted 
and carried to a proper outlet. 

Two or three embankments showed signs of 
slipping in the same way as that at the Brackley 
Viaduct, probably due to the swelling of the blue 
lias. In the case of one of the banks south of Cul- 
worth, a movement westward was stopped by a 
concrete toe wall similar to that at Brackley, ex- 
tending for a length of 125 ft. and of a depth of 
19 ft. Near the Helmdon Viaduct there sags 
n 








this case the wall was also 10 ft. wide and 18 ft, 
deep, the length being 400 ft. along the foot 
of the embankment. Dry stone trenches were 
made into the interior of the bank to a depth in 
some cases of 18 ft. to carry off the water. A 
similar slip dealt with in the same way took 
place at the Goddington bank between Finmere 
and Calvert. 

It may be said that in the first 13 miles from 
Quainton-road, the earthworks are very light ; the 
deepest cutting is only 25 ft., and the highest bank 
27ft. The total earth removed from the cuttings 
is 292,000 cubic yards. On the next 12 miles the 
works were much heavier, the total material taken 
from the cuttings having been 2,600,000 cubic 
yards. The deepest cutting was 55 ft., and the 
highest bank 48 ft. 

The carrying of the Ouse under a bank be- 
tween the Brackley Viaduct and the bridge 
over the Banbury branch of the London and 
North-Western Railway also brought difficulties, 
and the illustrations, Figs. 366 to 376, page 556, 
will be studied with interest. The Ouse is here a 
stream 12 ft. to 15 ft. wide, which meandered across 
the site of the railway. The bank is 42 ft. above the 
surface level, the total width at the base necessitat- 
ing a culvert 131 ft. long. The culvert was first con- 
structed, as shown in Figs, 368 and 369, with a span 
of 20ft., the arch 2 ft. 3 in. thick, having a radius 
of 10 ft. 11} in., with an invert of three rings 
of brick, with concrete below, the radius being 
50 ft. The side walls were 7 ft. 6 in. thick at the 
centre. Some time after it was constructed cracks 
showed themselves on all sides, and it was found 
that the invert was succumbing to the downward 
pressure in the centre of its length, the clay founda- 
tion being inadequate for the load. The down- 
ward pressure of the side walls caused the invert to 
rise in the centre, and it was at once determined to 
strongly timber the culvert with heavy struts placed 
between invert and arch, and to put an extra lining 
of brickwork inside, the thickness of the new arch 
being 18 in. to 24 in. The new soffit was made 
uniform from end to end, the variation in thickness 
being due to the extent of the depression. The 
side walls were increased to 8 ft. 7} in., and an 
entirely new invert was constructed with a deeper 
dish than formerly. The work of building the 
arch was carried out in 12-ft. lengths, so as not 
to disturb too great a length of timbering. The 
work of taking out the old invert and building the 
new one was done in 10-ft. lengths, and very heavy 
timber trusses had to be kept in to counteract the 
increased tendency to collapse during this part of 
the work. 

Even after the reconstruction it was found that 
there was stilla tendency for the invert to rise in 
the centre owing to the great pressure downwards 
on the side walls, and a centre feather wall 2 ft. 3in. 
thick was built longitudinally the whole length of 
the culvert (Fig. 372). This made two spans of 7 ft. 
9 in. each, while the radius of the new invert was 
16 ft. This permanent strut makes a collapse 
almost impossible. The feather wall has a cut- 
water at the up-stream end. The usual wing walls 
are constructed at each end of the culvert. It 
was found that there was also longitudinal move- 
ment when the difficulty first arose, the length of 
the culvert being in this way increased from 130 ft. 
to 131 ft. To stop this end movement, concrete 
blocks were put in at each end, the stream being 
temporarily diverted for the purpose. The area of 
these blocks are marked on the plan (Fig. 374), 
and are shown clearly on the cross - sections. 
These have proved effectual in stopping all move- 
ment since the work was completed six months ago. 
Of course, where cracks showed themselves in the 
brickwork, it was cut out and renewed, and here, 
as well as at the Brackley Viaduct, the brickwork 
was carefully pointed, and cement grout injected 
under a 60-lb. pressure obtained by a Greathead 
patent grouting machine. The compressor used 
was worked bya hand crank with vertical air 
pumps. It was specially useful because of its 
mobility. It was supplied by Messrs. S. Owens 
and Co., Whitefriars, E.C., and consisted of a 
galvanised wrought-iron receiver carried on travel- 
ling wheels, on which was mounted a pair of air- 
compressing pumps, to compress the air to 4 
pressure of 25 Ib. to 30 Ib. per square inch. This 
communicated with a somewhat similar vessel 
provided with a shaft and stirrers in which the 
grout was mixed, from which thence it was con- 
veyed in a hose pipe to the points desired. 

(To be continued.) 
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THE ENGINEERING WORKS OF 
ESCHER, WYSS, AND CO. 
Tur works of Escher, Wyss, and Co., established 
in 1805, in the town of Zurich, have within recent 


ears been removed to the Industrie-quartier, a 


suburb of the city, and they now cover about 35 
acres, more than half of which space is roofed. 
The branch at Ravensburg in Wiirttemberg has a 
larger area, but not so much floor space as yet. 
Both works together employ 1600 men, plus 170 
members of the staff. These numbers suggest 
that there is no crowding in any part, and as a 
matter of fact there is nothing of the kind. The 
new works were built to the design and under the 
supervision of the technical director, Mr. Brunner- 
Voigt. He also devised the power distribution. 
The large machine shop isa high rectangular build- 
ing, 355 ft. by 345 ft., covered by a saddle roof, 
whose sides meet under a very obtuse angle. The 
main portion of the roof is, however, formed by a 
series of shed roofs, consisting of glassandiron. The 
light enters through these roofs and through the 
high and wide windows. Horizontal curtains, rest- 
ing on wire netting, can be drawn to shut out the 
direct sunlight. i 

There is no wood in the building except in the 
flooring. This is formed of short ends of pine 
logs, 6 in. or more in diameter, placed as the 
tree grows and resting on a bed of gravel or con- 
crete. A better flooring for such works could 
hardly be imagined. It is warm, does not wear 
slippery, yields sufficiently to reduce breakages 
in cases of accidental falls, and is repaired with 
far greater ease than a wooden pavement ; for the 
wood is simply rammed down with loose earth. 
The roof is supported by columns, built up of I- 
beams and angle-irons, which are cross-connected 
by means of an upper and lower system of trans- 
verse girders, dividing the hall into seven bays. 
The shop is heated by means of low-pressure steam, 
and Mr. Brunner has cleverly stowed the radiators 
away in the iron columns. The upper girders 
bear the rails for the cranes. The electric 
motors are placed on the lower girders, or on 
intermediate platforms, supported by brackets, 
and lines of shafting and countershafting run at 
various levels in the planes of the girders. In 
this way the belts do not noticeably intrude into 
the bays. The different departments—engines, re- 
frigerating machinery, turbines, paper machinery, 
&c.—are easily kept apart, without interposition of 
walls, Among the large pieces we noticed, during 
a recent visit, a grooved flywheel for a 3000 horse- 
power Sulzer engine, 28 ft. in diameter, provided 
with 43 grooves and built up of 18 sections ; this 
wheel weighs 80 tons. 

The foundry is at the back of the large shop with 
which it is connected, and has almost the same 
length and about half its depth. The forges and 
brass foundry are in a different building ; the ship- 
building sheds, and the boiler shops are also sepa- 
rate departinents. A speciality is made of marine 
double-flue return boilers, 10 ft. in diameter, the 
outer shell consisting of one plate. The riveting 
is done by hydraulic machines, supplied by Breit- 
feld and Danek, of Prague. 

Returning towards the main building, we pass 
through the boiler house, which adjoins the power- 
house, and thus come to the upper smokestack, 
which has been transformed into a water tower. 
The Escher-Wyss Works are not near the lake. 
Water from wells is pumped into a tank, en- 
circling the chimney at a convenient height. 
The heat of the chimney prevents the water 
from freezing. Near by is a somewhat original 
cooler for condensed water, consisting of three 
storeys, each of three rows of ordinary birch 
brooms. The houses and even the chimney covers 
are provided with lightning rods, dating from a 
time, we should say, when the belief in the pro- 
tective, as well as the preventative, action of light- 
ning conductors was unshaken. 

The primary power station of the works is 13 
miles away, at Zufikon-Bremgarten, on the Reuss 
River, which there describes a distorted VY, The 
intake is on the one side of the V, the power 
station on the other ; the connecting tunnel, which 
is driven through a firm loam and cuts off a river 
stretch of 1400 yards, has a length of 400 yards 
and an incline of 1.2 per cent., the water entering 
the turbines under a head of 185 ft. | Each of the 
four turbines develops 325 horse-power at 115 
revolutions. The vertical shaft bears two reaction 
turbines above one another. The water enters the 





upper wheel from above, and the lower, from below, 
and is discharged into a common intermediate con- 
duit, so that the water pressure is balanced. Only 
the upper turbine is provided with a ring sluice. 
The regulating mechanism comprises a sensitive 
spring governor, which, through the intermediary 
of a double-seated valve and a servomotor, opens or 
closes the throttle valve in the supply pipe. The 
turbine chamber and discharge conduits are built 
in beton. Each turbine drives a 224-kilowatt tri- 
phase generator, coupled directly to the vertical 
shaft. The stationary armature case rests on six 
feet, and supports the three-armed spider, in which 
the dynamo shaftis guided. The external diameter 
of the generator is almost 12 ft.; the inductor 
wheel has a diameter of 6} ft. and weighs, with 
the shaft, 12 tons ; the total weight of the gene- 
rator is 20 tons. The wheel has 52 laminated 
poles, and there are, therefore, 78 coils in the arma- 
ture to generate triphase currents of 5000 volts, 
2900 volts in each phase. With 115 revolutions 
and 52 poles, there are 50 cycles per second. The 
field consists, as usual in these Oerlikon dynamos, 
of one coil only. The two exciter continuous-cur- 
rent generators are four-pole machines with drum 
armatures. They yield at 600 revolutions, cur- 
rents of 11 kilowatts at 130 volts, and are driven 
by bevel gear and friction couplings from a 34 
horse-power turbine. One of these exciters would 
suffice for the four large generators and for lighting 
the power-house. 

The primary currents of 5000 volts are taken to 
Zurich—and also to Wohlen, a small community, 
lying in the opposite direction—by means of six 
wires, 0.3 in. in diameter, fixed to oil insulators 
carried by 450 creosoted poles. The works of 
Escher, Wyss, and Co., receive about 500 horse- 
power ; the flour mills of Magg and Co., distant 
only a few minutes from the engineering works, 250 
horse-power. In the Escher-Wyss Works, two 
transformers of 200 kilowatts reduce the tension 
down to 200 volts. The steam reserve consists 
of a 400 horse-power triple-expansion engine 
of Escher, Wyss, and Co., with Frikart gear, 
running at 92 revolutions and driving by means 
of hemp ropes, two triphase generators and 
two continuous-current light dynamos. The 
lighting is effected by means of arc lamps, of 
which the works some years ago, when of smaller 
dimensions than at present, contained 130, and 
of incandescence lamps, of which there must 
now be a thousand. Hemp ropes of square 
section are preferred to round ropes. The tri- 
phase generators are again of the inductor type ; 
the coils consist of copper rods, which pass 
through perforations in the laminated iron core. 
The wheel bears 24 poles, and makes 250 revolu- 
tions. The exciters are placed on the same hori- 
zontal shaft. The light dynamos run at 480 revolu- 
tions, and yield currents of 500 amperes and 120 
volts. 

The current distribution in the works is effected 
by naked wires, suspended at a safe height, or by 
jute and lead cables, partly placed in earthenware 
conduits laid 32 in. deep. There are seven light 
circuits on the three-wire system, and five cir- 
cuits for the power distribution. The small 
motors of less than 6 horse-power have short- 
circuit armatures, and are switched in without 
starting resistances. Large motors of more than 
36 horse-power—there are some of 100 horse- 
power—are provided with starting inductors ; the 
intermediate sizes have liquid starting resistances 
of the type we mentioned in our description of 
the Selnau substation at Zurich (see page 366 ante). 
Next to each motor is a little switchboard with 
three-pole cut-out and three fuses. Of the three- 
crane motors, only those for lifting are provided 
with starting resistances ; the lifts work at two 
speeds. The current is taken up from flat rails by 
means of three-part contact shoes. The cabs of 
the large cranes are below the beams. The whole 
power, generation and distribution, is the joint 
work of Escher, Wyss, and Co. and the Oerlikon 
Company. 

Although the firm excels in various engineering 
branches, the great reputation of Escher, Wyss, 
and Co. is, no doubt, due to their remarkable 
achievements in connection with turbines. These 
turbines are at work all over the globe—Godak 
in India (see ENGINEERING, November 8, 1895), 
South and Central America, England, Russia, 
Spain, Norway, not to mention border countries of 
Switzerland. Their development has been based 





upon studies chiefly made in Switzerland, and it is 


a fortunate circumstance for our knowledge of 
turbine construction and regulation, that the 
Swiss watercourses with their, on the whole, 
scanty and exceedingly variable flow of water, do 
not admit of adhering to standard turbine types, 
as has to a considerable extent been possible in the 
United States. Every installation, which the Insti- 
tution of Electrical Engineers recently visited, had its 
own style of turbines, not only because progress is 
constantly being made, but chiefly because the con- 
ditions vary so much. Hence we find all the styles 
of turbines, we have to mention, in the works. 

The high-pressure turbines—the terminology is 
not very definite—are, as a rule, tangential disc 
wheels with circumferential buckets forming simple 
or W-shaped troughs. Two such wheels may be 
put on the same horizontal shaft. These turbines 
are made in sizes from a few inches in diameter, 
suitable for driving small machines direct from the 
water mains, to diameters of several feet, for falls 
up to 250 and even (Gothard Railway) 600 yards, 
and speeds up to 4000 revolutions per minute. At 
Bellinzona an efficiency of 80 per cent. has been 
obtained with a head of 720 ft. ; at Davos the speed 
varies by 4,3 per cent. with full and no load. There 
is a conduit, 1} mile long, with a fall of 330 ft. 
The 200 horse-power turbines are, as is usual in such 
cases, provided with flywheels, but the addition of 
an air chamber, 40 ft. high, was considered advis- 
able to take up sudden shocks; the engineers at 
Davos, however, would not now insist upon that 
addition. 

The number of Jonval and of Girard turbines 
that the works have furnished, is about equal. . Up 
to thé end of 1898 the numbers of tangential 
wheels, Jonval], Girard, and Francis turbines, were 
805, 966, 972, 56, making a total of 2797 turbines, 
aggregating 251,554 horse-power ; 110 more tur- 
bines for 40,000 horse-power were under construc- 
tion in the first half of 1899. The new turbines at 
Lauterbrunnen, alluded to on page 294 ante, are 
Girard (inward flow) turbines working under a 
head of 116 ft. Without its discharge pipe the 
turbine resembles a helical tube placed edgeways ; 
the water enters tangentially from below, and. is 
discharged through a curved pipe at the centre. 
The horizontal axis passes through the discharge 
pipe. The guide blades are in their simplest form, 
rectangular in outline, but lens-shaped in cross- 
section, and turn about a central axis parallel to 
the short sides. The ends of the guide blades are 
pivoted in a ring. When they are turned either - 
way, the passages are narrowed, and at certain posi- 
tions, the water can enter from right and left, so 
that the turbine is quickly stopped. Although the 
link mechanism can be placed in pockets, the mud 
is apt to interfere with the motion of this device, 
and Mr. Zodel, chief of the turbine department of 
Escher, Wyss, and Co., and also inventor of the 
endless leather band coupling, has hence intro- 
duced a modification. Imagine the guide blades 
cut, make the outer ends, the guide blades proper, 
stationary, and attach the inuer ends rigidly toa 
sluice ring with which they turn between the guide 
ring and the wheel. That arrangement would in 
itself constitute a regulating mechanism, and, as 
before, all the gates would be closed or opened 
simultaneously. To minimise the hydraulic shock 
which may accompany this operation, a blade of 
sheet iron, a tongue, is screwed to the back of each 
guide blade. This tongue reaches into the ring, 
and closes a gate when leaning against one side 
of an inner vane, and opens it when touching the 
other side of the adjoining vane. 

This elastic device has successfully been applied 
at Paderno, the famous power station on the Adda, 
which, when totally exploited, will send 13,000 
horse-power to Milan, 20 miles distant. The fall 
varies between 79 ft. and 92 ft., the tail race level 
by 13 ft. The turbines are radial twin wheels, one 
on each end of the horizontal shaft, with inward 
flow, the water entering obliquely from below into 
the cylinder, 10 ft. in diameter, 9? ft. long, and 
passing down a central suction pipe. The seven 
turbines as yet in use each develop 2160 horse- 
power at 180 revolutions. They always remain 
above the tail water level, and were not built by 
Escher, Wyss, and Co., but by Riva, Monneret, 
and Co., of Milan, with whom Mr. Zodel was con- 
nected until a year ago. The type is now supplied 
by Escher, Wyss, and Co., however, and the 
regulation is essentially the same as in their 
former styles. A centrifugal governor acts on 








a valve controlling the feed of hydraulic water 
from a branch pipe to a servo-motor (hydraulic 
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piston) which turns the sluice ring just described. 
The hydraulic water is filtered, but there isa reserve 
pipe direct from the turbine feed pipe, in case the 
branch should become clogged or fail otherwise. 

The old Jonval turbines were regulated by means 
of a ring sluice, surrounding the bottom of the 
suction pipe, which it shortened or lengthened when 
raised or lowered. These pipes often required re- 
pairs, which were Pinan to execute, and Escher, 
Wyss, and Co. soon abandoned the metal pipe in 
favour of concrete passages, and the ring sluice 
with vertical motion in favour of motion in the 
horizontal plane. This is done at Sarpfors, for in- 
stance, where new 1200-horse-power turbines are 
being installed. At Chévres, near Geneva, the 
1200-horse-power turbines work under a head of 
from 15 ft. to 28 ft. The vertical shaft carries two 
turbines ; at low water the upper one stands dry, 
but the lower turbine can alone develop the full 
power. Each inward-flow turbine consists of three 
rings above one another ; the outer guide rings are 
conical, so that the whole resembles not a cylinder, 
as at Rheinfelden, but a bevel wheel. The sluice 
ring, interposed between guides and vanes, and 
turned by rods passing down the turbine pit, looks 
like a grating. Running at 80 revolutions, the 
turbine can be stopped within a minute. The pan 
bearing at the top is relieved by oil pressure, as 
we shall explain in our next article on Rheinfelden. 

At Schaffhausen there are some outward-flow 
turbines, and the oil cylinder, in which the valve 
plunger moves, itself takes part in the motion. 
A peculiar arrangement has been adopted on the 
Sihl. The available fall, about 180 ft. on the 
average, varies by 40 ft.; the level of the tail race 
may fluctuate by 33 ft. ; the water flow, 440 gallons 
per second on the average, has gone up to 60,000 
gallons, and down to almost nothing. To meet these 
very difficult conditions, 400 horse-power parallel- 
flow turbines with two-quarter admission are used, 
and air is introduced into the wheel so as to regu- 
late the water level in the suction pipe. That the 
installation has not proved a success, in so far as 
an expensive steam plant has had to be added, is 
due to the caprices of the Sihl River. On the 
whole, the firm seems to give the preference to 
horizontal turbines. 

As regards steam engines, Corliss engines with 
Frikart gear have become a noteworthy speciality. 
They are constructed as single-cylinder, tandem, or 
compound engines, with or without condensers. 
The four cylindrical valves are placed transversely 
on the steam cylinder, the two admission valves 
above, the exhaust valves below. They are actuated 
direct from the crank by means of one eccentric ; 
the cut-off may be effected at any position of the 
piston up to 0.9 of the stroke. All the links are 
forged steel, finished after hardening. The steam 
is lubricated before entering the cylinder by the 
help of an oil pump. Vertical engines for dynamo- 
driving form another prominent type. During 
1898, 67 engines, aggregating 12,300 horse-power, 
left the works. 

In the period 1837 to 1898 the firm has built, 
alone or in conjunction with Sulzer Brothers and 
other firms, or fitted with engines, 498 ships, boats, 
and tugs for Switzerland, the Rhine, Danube, Rus- 
sia, Brazil, even for England. Though the boats 
are not large, the engines indicating up to 1200 
horse-power, visitors to Switzerland will remember 
the fine type of lake steamers. Semi-portable en- 
gines, gas and petroleum motors, &c., are also sup- 
plied, as well as hydraulic pumps. At the Letten- 
werk, in Zurich, the pumps have to raise the water 
up to four different heights, 180 ft., 328 ft., 525 ft., 
780 ft. They run at 50 revolutions, and are driven 
from the common turbine shafting. The last-men- 
tioned, however, work with a smaller stroke and a 
diminished speed of 40 revolutions. Some of the 
turbines can be fed from the high-pressure reser- 
voir, when the Limmat water fails. 

The refrigerators made here are carbonic acid ma- 
chines, consisting of the condenser, in which the 
liquid acid circulates through wrought-iron coils ; 
the refrigerator, likewise containing a coil in which 
the acid evaporates, surrounded by the brine to be 
cooled ; and the double-acting compressor pump. 
The horizontal machines look particularly strong and 
well designed. The cast-steel valves are an inven- 
tion of the firm. Cold air is produced by spraying 
the brine over a series of peculiarly shaped discs, 
air being blown in from below. Continental 
breweries would alone suffice to keep up a demand 
for refrigerating machinery. 
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Fic. 2, EARTHWORKS 


mills in our notice of the Oerlikon Works, we may 


add that Escher, Wyss, and Co. supply machines for 
as and rifling such cast and porcelain rolls, 


he last speciality we need to refer to is papermaking 


machinery. Everything for this industry can be ob- 
tained from the firm, wood pulp grinding machines; 
rag engines ; papermaking machines for all styles 
of papers, including tissue, cigarette, and Sem- 
britzki (cheque and banknote) paper ; and all aux- 
iliary machinery, calendars, cutting machines, &c. 
The water extractors of Escher-Wyss are a novelty. 
In order to remove impurities and to insure a spot- 
less paper of uniform weight and trans 
desirable amount of water can be added to the pulp 
before it passes over the sand table and through 
the strainers, and removed again before it is de- 
livered on to the wires. 
making machines were finished in 1897. 


rency, any 


More than 200 paper- 








ENGINEERING WORKS IN CHINA. 


IN our issue of October 20 there was an article from 


the pen of Mr. Grant Birch on the Imperial Chinese 
railways, in which he gave some interesting informa- 
tion as tothe ways of John Chinaman. In further illus- 





As we mentioned the porcelain rolls for flour 





tration of this matter we give on the present and oppo- 








on CHINESE Ratiways. 


site pages some engravings, prepared from pooper, 
showing scenes in connection with engineering work 1n 
China. It was the opinion of the elder Brassey that the 
| cost of contractors’ work was not sensibly less in coune 
tries where low wages were paid than in those in which 
labour received higher remuneration. Wages are cer- 
tainly very low in China, but this is balanced by the 
natural ability of the people to make a very little 
work go a long way, when mm A are day wages, and by 
the inferiority of their methods, not to speak of their 
dishonesty when they are on piecework. Their 
slowness is not due to want of strength. The coolie 
shown in Fig. 1 is a fair specimen of those employed 
at Newchwang, most of whom are over 6 ft. in 
height. It needs a great deal of muscular strength 
to build sankontes tx aid of a pair of dilapidated 
baskets and a yoke which is not even curved to fit the 
shoulders of the wearer. These coolies work in 
families or clans, and the ground is divided between 
them by parting walls of earth, so that there can be 
no confusion as to the task of each (Fig. 2). Their 
life is exceedingly hard, and one can understand how 
ready they are to appropriate nuts, bolts, and other 
amall things, which to the European are almost uncon- 
sidered trifles, but to them valuable possessions. The 
climate of North China is very rigorous; in summer 





for two or three months the heat is excessive, while 
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Fig. 4. CoLuiery at TONG-SHAN. 


the winters are severe. Both these extremes the 
natives have to endure on very poor fare, while the 
character of their —s when at work on the rail- 
om be judged from the straw shelters shown in 

ig. 3. 

Fig. 4 is also a scene in China, but this is the work 
of the European. Here we see the direct adaptation 
of means to end, without any deference to the view of 
the ancestors, which is the characteristic of the engi- 
neer, and utterly opposed to the mental habits of the 
Celestial Empire. The scene is at the Tong-shan 
collieries, and shows the new shaft with its head 
gear and engine - house, the machinery having been 
supplied from Germany. We are indebted to Mr. 
Grant Birch, of the firm of Messrs. John Birch and 
Co., Limited, 10 and 11, Queen-street-place, London, 
E.C., for the photographs from which our engravings 
have been prepared, 





, Tue Exzcrric Licht at LeicesTer.—A special meet- 
ng of the Leicester Town Council was held on Thureday. 
bod committee recommended that an application 
por _.be made to the Local Government Board for 
ority to borrow 100,000/. for electric lighting pur- 

; and Mr, Alderman Lennard, in moving that this 
approved by the Council, pointed out the steadily in- 
creasing demand for the electric light in Leicester. The 
— from the department had increased from 963/. in 
san to 5040/. in 1899. It was now proposed to put in 
tional alternators and engines to increase the 


capacity from 1600 kilowatts to 4000 kilowatts, and it 
was estimated that this would meet the demand for the 
next five or six years. i 
the light was 4d. 
unit for power, 
tioa, 


The price at present charged for 
t Board of Trade unit, and 2d. per 


The motion was carried without opposi- 








Geran Steam Navication.—The Hamburg-American 
Line proposes to start next year a regular steamship 
service between Hamburg, Para, Ceara Manaos, and 
other ports on the Amazon. 





Tur Cramps.—Mr. Jacob C. Cramp, a son of William 
Cramp, the founder of the great Cramp shipyards at 
Philadelphia, has just died from a stroke of apoplexy. 
The deceased, who was the fourth of the sons of William 
Cramp, was born August 8, 1835, in the old family resi- 
dence at a close to the shipyard. Like all 
his eo sae the deceased se fat ph business “ 
an early age, as an apprentice, and learned every o! 
the shipbuilding industry. In 1862, he was alse ines 
porinership, together with his four brothers, Charles, 

illiam, Samuel, and Theodore. On the admission of 
the sons to the business, the firm became known as 
William Cramp and Sons, and each member of it per- 
formed some distinctive and important work in the 
concern. Eight years ago, however, a syndicate of 
New York ag v0 ag headed by Seligman Brothers, 
bought a two-thirds interest in the property. A com- 
per was formed, the present William Cramp and 

ms, Ship and Engine Building Company, and all the 
sons, except Charles, retired. The elder Cramp died in 
1879, leaving the property equally to the sons, and when 
they sold out, a two-thirds share of each of their hold- 
ings was relinquished. The firm was then capitalised at 
1,500,000 dols., but since then it has been raised in capi- 
talisation to 5,000,000 dols., the brother still holding stock 
in the company, but having no share in the management. 
At the close of the old co-partnership, Charles H. Cramp 
was president; William, vice-president ; Samuel, trea- 
surer; and Theodore and Jacob, directors, the last 
named being a superintendent of construction. Mr. 
Jacob Cramp resided for the last ten yearsin Philadelphia, 
although after his retirement from business he spent 
much time in travel. 


REMOVING RAILWAY BRIDGES. 


In connection with the widening works the London 
and South-Western Railway are carrying out between 
Woking and Basingstoke several bridges spanning the 
railway have to be reconstructed, and in some cases 
this involves the entire removal of the old bridge. 
This is an pee generally carried out on a Sunday 
afternoon when there is no traffic for about three hours. 
Previous to the passing of the last train the bridge is 
stripped down to the arch, when this train has passed, 
the permanent way under the bridge is covered with 
old sleepers to protect the rails and chairs, and thena 
gang of men commence cutting through the haunches 
of the arch with steel wedges and bars, resulting in 
the fall of the arch. A large gang of men then set to 
work removing the débris. On page 553 we give three 
illustrations prepared from a unique set of photos of 
such a work carried out Sunday, October 22. Fig. 1 
shows the arch a few minutes before it fell, Fig. 2 the 
arch actually falling, and Fig. 3 the men removing the 
debris. The whole operation was carried out in a re- 
markably short space of time; the last train 
under the bridge at 1.30 es the arch fell a couple 
of minutes past 2 p.m., and both roads were clear for 
traffic at 3 p.m. 

The widening of the line is being carried out by 
Messrs. Aird and Sons, and the district engineer of the 
railway company, Mr. Alfred W. Szlumper, M. Inst. 
C.E,, is in charge of the work. The eee which 
we reproduce were taken by Mr. Szlumper’s son, Mr. 
Gilbert Szlumper. We may mention that the signal 
near the bridge, which is shown “off” in the photo- 
graphs, is a signal which was put up for temporary 
service during the Jubilee traffic; as it is now out of 
use, it is kept permanently in the ‘‘line clear” posi- 
tion. 





NOTES FROM THE UNITED STATES, 
PHILADELPHIA, October 25. 

Tue American iron market is in about the same 
condition as a week ago, with the exception that there 
is an increase in the number of persons who would buy 
iron and steel if deliveries could be had for the re- 
mainder of this year. It transpires that there are 
more buyers who need the material for November and 
December than was at first supposed. The great body 
of larger consumers has covered up to next summer, 
but there isa very large number of small buyers who 
have failed to provide themselves with material, and 
they are making frantic efforts at present to secure 
supplies, About the only way they can do this is to 
offer prices above ordinary quotations, and this they 
are doing. It is these offers that give the market the 
appearance of an advancing tendency. Steel billets 
are still quoted at 42 dols. on tide-water markets 
for early delivery. Within a week prices have ad- 
vanced for next year’s delivery from 1 dol. to 2 dols. 

r ton, instead of declining as was supposed. The 
a mills and plate mills all over the country are being 
crowded with additional orders—the demand comin 
from the car-builders, and the plate mill domant 
coming from general sources. The makers of structural 
material have had inquiries within a few weeks for 
very large supplies of material for Nee early in the 
spring. The Pennsylvania Railroad Company has 
placed an order for 100,000 tons of steel rails for next 
year. Other railroad companies have placed orders 
amounting to 200,000 tons, making 300,000 tons in all. 
There is a rumour to-day that the prices will be ad- 
vanced from 33 dols. to 35 dols. There is great 
activity in girder rails. 








TRADE AND Personal Notres.—The Kockum Shipbuild- 
ing and Engineering Company, mé, Sweden, has 
secured the order for a new steam ferry for the Malmi- 
Copenhagen trade. The price is 934,000 kr., or rather more 
than 80,000/,—The Phodyne Electrical Company, Limited, 
of 66, Victoria-street, S.W., have acquired the electrical 
contracting business hitherto carried on at that address by 
Messrs. A. A. C. Swinton and Co., and have taken over 
the latter firm’s staff and offices. Mr. J.C. M. Stanton, 
M.I1.E.E., who of late years has managed Messrs, Swinton 
and Co.’s contracting business, is managing director of 
the Phodyne Electrical Company. Mr. A. A. Campbell 
Swinton has removed to new offices in the same build- 
ing, of 66, Victoria-street, Westminster, where he will 
continue his consulting practice. 





Exectric TRAcTION AT LrEpDS.—The tramway com- 
mitte of the Leeds City Council decided on Monday to 
accept the tenders of Messrs. Dick, Kerr, and Co., of 
London and Preston, for 50 fully equipped electric cars, 
at a cost of 5501. per car, making a total of 27,500/. 
This amount includes everything in connection with 
the working power of the cars. The order has been 
placed in anticipation of the requirements of next 
summer and autumn, when it is expected that the Dews- 
bury-road, Hunslet, Beeston Hill, and Elland-road, 
sections will be ready for working. The first delivery is 
to take place in the latter part of June, and the contract 
is to be completed by the end of August. The electric 
cars for the Chapeltown and Headingley route are in 
hand, and it is expected that that section may be at work 








in a fortnight, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday forenoon 
there was a moderate amount of business done, and the 
tone was firm. About 25,000 tons of iron were dealt in, 
and Scotch iron gained 1d. per ton, and hematite iron 
- perton. About other 15,000 tons changed hands in the 
afternoon, and prices were practically unchanged from 
the forenoon’s close. The settlement prices were: Scotch 
iron, 70s. 74d. per ton; Cleveland, 69s. 6d.; Cumber- 
land and Middlesbrough hematite iron 76s. 9d. and 
76s, per ton og gl A very small amount of business 
was done on Friday forenoon, less than 10,000 tons 
hands. The tone was firm at fully the previcus 
prices for Scotch and Cleveland, hematite iron being 
unchanged. In the afternoon the market continued firm, 
other 10,000 or 12,000 tons being dealt in. Scotch gave 
way 4d., but hematite iron gained 1d. per ton. The 
settlement prices were: 70s. 9d., 69s. 6d., 768. 9d., and 
76s. per ton. At the forenoon session of the pig-iron 
warrant market on Monday some 15,000 tons were dealt 
in. Prices were very steady, and as compared with 
those of Friday they all rose from 14d. te 3d. per ton. 
Other 15,000 tons changed hands in the afternoon, 
and the market was sensibly easier. The settlement 
prices were: 70s. 9d., 69s. 74d., 76s. 9d., and 76s. 
per ton. Like other speculative markets, the pig- 
Iron warrant market was flat on the reports from Natal 
as to the serious disaster that had befallen General 
White’s troops; 10,000 tons of iron were sold. The 
fall in prices ranged from 54d. to 74d. per ton. In 
the afternoon 15,000 tons changed hands, and Scotch iron 
recovered 2d., Cleveland 44d., and hematite iron 14d. per 
ton. The settlement prices were: 7s. 44d., 693. 3d., 
76s. 44d., and 79s. per ton. A fair business was done in 
the market this forenoon. The tone was much better, 
Scotch and hematite iron recovering 4d. per ton. The 
market was steady in the afternoon, when Scotch iron 
gave way ld. per ton from the forenoon’s close. The 
sales for the Jay amounted to about 30,000 tons, and 
the settlement prices were: 70s. 74d., 69s. 44d., 76s. 74d., 
and 76s. per ton. The following are the quotations for No. 1 
makers’ iron: Clyde, 82s. per ton; Gartsherrie and 
anes ~ Same yey’ San v Rccicene pe ea | 
oregoing all ship at ow ; Glengarnock (shippe 
pry mee chon 79s.; Shotts (shipped at Leith), Bis. ; 
Carron (shipped at Face 4 82s. per ton. The 
following are the returns of the shipments of Scotch pig 
iron for the week ending last Saturday: To Canada, 981 
tons; to India, 130 tons; to France, 130 tons ; to Italy, 
300 tons ; to Germany, 825 tons; to Holland, 965 tons ; 
smaller quantities to other countries; coastwise, 2443 
tons. The year’s shipments up till last Saturday were 
fully 8000 tons over those for the same period of last year. 
Hematite warrants have been in exceptional demand, 
owing to considerable Continental and a few American 
inquiries. Speculation, however, in other warrants seems 
for the moment to be lifeless, otherwise it would be im- 
possible to explain the disparity of| warrant iron being 
about 5s. per ton below that of makers’ iron. This dis- 
parity, if it continues, must entail a heavy depletion of 
the public warrant stores, American advices, while be- 
traying no signs of actual weakness, still mark a distinct 
pause in their upward movement. There are still 83 fur- 


changin 


naces in blast, against 82 at the same time last year. The 
stock of pig iron in Messrs. Connal’s public warrant 
stores stood at 278,932 tons, as compa with 281,556 


tons yesterday week, thus showing for the past week a 
reduction amounting to 2624 tons. 


Finished Iron and Steel.—The makers of finished iron 
still state that there are great demands being made upon 
them. Certainly their prices are being maintained ; and 
in respect of steel it may be stated that the local makers 
have advanced their quotations for boiler-plates during 
the week to the extent of 5s. per ton, making the price 
91, 5s. per ton, less 5 per cent. 


Glasgow Copper Market.—One lot of copper (25 tons) 
was bought last Thursday forenoon, and the quotations 
were unchanged. The market was idle in the afternoon, 
but prices gave way 3s. 9d. per ton. No business was 
done in copper on Fricay forenoon, but the quotations 
were lower—cash down 33, 9d., three months 6s. 3d. per 
ton. In the afternoon the cash price was quoted 5s. per 
ton down, but without any business following. No 
business was done at either meeting of the market on 
Monday, but the — made an advance of 5s. per ton in 
the forenoon. There was business to the extent of 50 
tons done in the forenoon on Tuesday, but the price lost 
lis. 3d. per ton, and it lost other 63. 3d. in the after- 
noon, and without any business being done. There were 
no dealings this forenoon, but the price rose 7s. 6d. per 
ton. In the afternoon the price fell 10s. per ton, without 
any transactions being reported. 


Clyde Shipbuilding Trade: Launches during October.— 
During the month ended yesterdey there were launched 
a dozen new vessels, aggregating fully 29,000 tons (one 
statistician says over 33,000 room The lesser amount of 
tonnage is only about one-half of that launched in the 
same month of last year. Amongst the wong so steamers 
launched there were the P. and O. liner Assaye, 7300 
tons, built by Messrs. Caird and Co., Greenock; the 
Hysson, 6500 tons, built for the China Mutual Steam 
a Company by Messrs. D. and W. Henderson 
and Co.; the Cuzco, 4500 tons, built by Messrs. Napier 
for Messrs. Grace and Co., London; the Heros, 
tons, built for Messrs. Snellman and Co., Finland, by 
Messrs. Rodger and Co., Port Glasgow;' and various 


other vessels ranging from 1600 tons down to 700 tons. 


New Contracts.—The largest e 
closed during the 
of Messrs. John 


ineering contract 
t month by any Clyde firm was that 
wn and Co., of Clydebank; it is for 


a set of engines of 22,000 horse-power effective, for a 
first-class cruiser.—The Northern Lights Commissioners 
are understood to have placed orders on the Clyde for 
two screw steamers of moderate dimensions. Messrs. 
Hall-Brown, Buttery, and Co., Govan, will supply the 
engines, and it is believed that a Port-Glasgow firm will 
build the hulls.—Messrs. William Hamilton and Co., 
Port-Glasgow, have received an order to build a large 
four-masted steel sailing ship for Liverpool owners.— 
Sir Christopher Furness has ordered six steamers for the 
Furness Line. Two of these will be passengers steamers, 
to steam 15 knots, and to run between Halifax and 
London. They will be built by Messrs. A. Stephen and 
Sons, Linthouse, Glasgow.—Mr. Robert M‘Allister and 
Son, Dumbarton, are building a new steam launch for 
the Glasgow Corporation, to used on Loch Katrine. 
The new boat is being constructed on a principle which 
Messrs. McAllister consider to be a speciality. She is 
sheathed in two layers of teak of the highest class, both 
thicknesses being laid diagonally.—Mr. F. N. Clarke, of 
Hobart, the leading yachtsman in Tasmania, has re- 
ceived plans from Mr. William Fife, jun., Fairlie, for a 
cutter of the fast cruiser ~ Mr. Clarke has now had 
from Mr. Fife quite a small fleet built, from his designs, 
at Fairlie. 

Glasgow Armour-Plates.—H.M.S. Cressy. which is to 
be launched from Fairfield in about a month, is the first 
war vessel to be fitted with Messrs. William Beardmore 
and Co.’s new Harveyised armour-plating. The armour 
is being put on before the rete og and Mr. Sharer is 
making the vessel as complete as possible, a process 
which, while it delays the launch somewhat, will ulti- 
mately go towards the smart completion of the cruiser. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Fatal Boiler Explosion at Sheffield.—A disastrous boiler 
explosion occurred this morning at the works of Messrs. 
Southern and Richardson, cutlery manufacturers in this 
city. There are about 160 men employed in the block of 
buildings at the base of which the boiler was fixed. The 
caretaker, named Harry Dickinson, noticed that some- 
thing was not right with the boiler and called the atten- 
tion of a grinder named Abbott to it. He sawan appa- 
rent leakage from one of the furnaces, and, becoming 
alarmed, he went to examine the end. He had only gone 
a few yards when the boiler exploded, blowing the fur- 
naces out at the front of the boiler and causing consider- 
able damage all round. Three men and a boy, who were 
near the boiler, were killed, and five others were injured, 
and had to be removed to theinfirmary. Lickfold, the 
engine tender, who was killed, only commenced his 
duties on Monday morning. 


Steel and Iron Trades.—There is an increasing demand 
for Bessemer and Siemens steels, and since quotations 
were put up 10s. per ton consumers have shown increased 
eagerness to place contracts. Orders have been coming 
in, not only from the home, but from foreign markets, 
and buyers seem prepared to pay almost any price for these 
classes of material if only they can obtain supplies. Ameri- 
can firms have been in the market buying not only hematite 
irons, but also rolled steel billets in very considerable quan- 
tities. The Canadians also are buying most freely at the 
present time. They are extremely busy in manufactures 
of all kinds of agricultural and other machinery, and as 
the Americans can no longer supply them with the steel 
they require, they are obtaining it from here. Some 
firms are doing a e volume of business with them at 
the present time. he firms who have given special 
attention to the production of heavy ingot moulds, cast- 
ings, rolls, and so forth, are very busy. Some of the 
largest moulds and rulls that have ever been made have 
been turned out lately for use in the armour-plate trade. 
There is also a gi demand for heating and cooking 
apparatus for the furnishing of large public institutions 
and private establishments. 


Coal and Coke.—Encouraging reports continue to be 
furnished of the condition of the above trades. There 
has been again a marked falling off in the quantity of 
coal sent for export, but in other directions the demand 
keeps on increasing, and the pits are being worked full 
time. There is a very large tonnage leaving the district 
for railway and gas-making purposes, and the house coal 
trade is brisk. Common coal for boiler and similar pur- 
poses is still scarce, and high prices rule. The coke 
market is very firm with a brisk demand both for home 
use and for export. 





NOTES FROM CLEVELAND AND THE 
. NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
large attendance on ’Change, and in the early part of 
the day a good business was done, but when the 
alarming news from the Transvaal arrived opera- 
tions were practically suspended, and the only 
topic of conversation on ’Chan was “war.” First 
thing in the day No. 3 g.m.b. Cleveland pig iron 
changed hands at 693s. 9d. for prompt f.o.b. delivery, 
but there were buyers over at that price, both for 
prompt and forward delivery. Foundry 4 was 68s. 3d., 
and grey forge 66s. 6d. On the receipt of news of 
the disaster to British arms in Africa, buyers would 
not pay the foregoing quotations. East coast hema- 
tite pig was inquired after, but there was none 
available for sale, nearly all the makers having dis- 
posed of their output for this year. The nominal quo- 
tation for Nos. 1, 2, and 3 was ish ore was 
strong, but quotations varied somewhat. Rubio was 18s. 6d. 








to 20s, ex-ship Tees, and freights Bilbao-Middlesbrough 








were 7s. 6d. Middlesbrough warrants fell to 69s. cash 
buyers. There was nothing doing in Middlesbrough 
hematite warrants. To-day there was no alteration in 
quotations for makers’ iron, but the market on the whole 
was stronger, and Middlesbrough warrants advanced to 
69s. 44d. cash buyers. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel trades there is very great activity, and 
quotations for some descriptions have been further ad. 
vanced. Producers are so full of work that they cannot 
undertake new orders for delivery under three months, 
Common iron bars are 8. 5s. ; 82. 153. ; iron 
ship-plates, 77. 153. ; iron ship-angles, 77. 12s. 6d. ; steel 
ship-plates, 7/. 17s. 6d.; steel ship-angles, 7/7. 12s. 6d. ; 
and steel boiler-plates, 9/. 2s. 6d.—all less the customary 
24 per cent. discount for cash. Heavy sections of steel 
rails remain at 6/. 15s. net at works. 


Shipments.—The shipments of iron and steel for the 
month of October were most satisfactory. The official 
returns give the figures as 116,371 tons of pig iron, and 
37,781 tons of manufactured iron and steel, a grand total 
of 154,152 tons. The total for the previous month was 
103,988 tons of pig, and a grand total of 139,541 tons, 
The clearance of October last year was 75,572 tons of pig 
iron, and a grand total of 111,542 tons. In addition to 
the shipments for the month just ended, 10,968 tons of 
pig iron were sent from the adjacent little port of Skin- 
ningrove. Germany was our best customer last month, 
taking a total of 43 814 tons, of which no less than 42,135 
tons was pigiron. Holland took 19,555 tons of pig iron, 
and Italy 11,534 tons of pig iron, while 19,901 tons of 
raw material was sent to Scotland. 


Sale of Works.—In commercial circles in Middlesbrough 
it is currently reported that Messrs. Bolckow, Vaughan, 
and Co., Limited, have purchased the extensive iron 
works and ironstone mines of the Clay Lane Iron Com- 
pany, Limited. It has been an open secret for some time 

¢ that a re-valuation of the Clay Lane property was 

ing made, and from inquiries made it if believed that 
the sale has now been effected, but there is the greatest 
reticence with regard to the transaction on tae part of 
those most interested. 

Coal and Coke.—Fuel is very strong. Coal of all de- 
scriptions shows an upward tendency in price, and the 
supply is none too plentiful. Most of the present 
deliveries, however, are on old contracts at lower rates 
than the market quotations now ruling. Coke is very 
firm and medium blast-furnace qualities are now fully 22s, 
delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has continued in good demand at 
previous rates. The best descriptions have made 14s. 6d. 
to 15s. 6d. per ton, while secondary qualities have brought 
13s. 3d. to 14s. 3d. per ton. There has been about an 
average demand for house coal ; No. 3 Rhondda large has 
been quoted at 133. 6d. to 13s. 9d. per ton. Foundry 
coke has made 27s. to 30s. per ton, and furnace ditto 24s. 
to 25s. per ton. As regards iron ore, the best rubio has 
been quoted at 16s. 9d. to 17s. per ton. 


The ** Ocean.”—The Ocean, line-of-battleship, had an 
eight hours’ full-speed trial off Plymouth on Friday, 
thus completing the series of trials arranged for her. The 
trial on Friday was satisfactory, ths indicated horse-power 
and speed estimated when the vessel was designed being 
exceeded. The mean results of the eight hours’ run were: 
Steam in boilers, 272 lb. ; at engines, 234 lb. ; vacuum— 
starboard 27 in., port 27 in. ; revolutions—starboard 112, 
port 114; indicated horse-power—starboard 6910, port 
6918: total, 13,828; air pressure, ni/ ; speed, 18.5 knots ; 
coal consumed per indicated horse-power per hour, 1.7 Ib. 


The New Royal Yacht.—The new Royal yacht Victoria 
and Albert will be undocked at Pembroke November 18, 
instead of December 6, as was originally intended. The 
engines will be subjected to a series of trials, which will 
probably occupy a fortnight; and, if the result is satis- 
factory, the ship will immediately be taken on to Ports- 
mouth to be completed. The new arrangement is due to 
a recent visit of Sir W. H. White, Director of Naval Con- 
struction. 


Briton Ferry.—The directors of the Great Western 
Railway Company, having completed the dredging of the 
dock and basin, are now erecting a coal tip capable of 


se the requirements of the large tonnage which 
visits the port. The existing = which were erected in 
ay 


1861, are out of date, as in that the largest trader had 


only a burden of about 1000 tons. 

Llanelly.—At a meeting of the Llanelly Harbour Com- 
missioners on Monday, a long discussion took place upon 
a complaint that an accumulation of sand was interfering 
with the navigation of the Ey just outside the harbour 
lighthouse. It was decided that the engineer should 

opt the best means of clearing away the bank. Owing 
to a continuous fall in the level of the Cwmlliedi reser- 
voir at Llanelly, it has been found necessary to cut 0 
the supply of water to works, Fortunately, there are 
independent supplies to some of the works, so that they 
are kept partially going; but a number of men are 
already out of employment. 

Trade at Briton Ferry.—The output of hematite iron 
at the Briton Ferry Works continues satisfactory, an 
the production of steel-bar at the Albion and Briton 
Ferry Works last week was also good. The tinplate 
works are steadily employed- 


The Electric Light at Bristol.—At a meeting on Friday 
of the Electrical Committee of the Bristol Town Council, 
it was stated that it was proposed to use direct-current arc 
lamps on the Cabot Tower, and it was agreed to sanction 
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the oy ty bes direct-current mains. It was decided to lay a 
main to the parish room for St. James’ in Charles-street, if 
required, and to lay a main in Cheltenham-road, between 
Cotham Brow and Zetland-road. The Committee was 
informed that the Board of Trade had made an order 
enlarging the area of land to be held for electrical pur- 
poses from 10 to 11 acres. 


Barry.—A new company has been formed for the 
urpose of Lenny smelting works on the Sully 
Moors, near Barry New Dock. Mr. Armstrong is the 
only member of the original company who has joined the 
new concern. The work of excavation and erection has 
been resumed, but, unfortunately, what was originally 
done will be useless under the new and extended plans. 








MISCELLANEA. 
THE cities of St. Petersburg and Moscow have now been 
connected with each other by means of a direct telephone 
line. 


We learn from the secretary that the annual dinner of 
the Institution of Electrical Engineers will be held in the 
Grand Hall of the Hotel Cecil on Wednesday, December 6. 


The Rev. Edward Lyon Berthon. late vicar of Romsey, 
died at midnight on Friday, the 27th inst., at the age of 
86, after a few days’ illness. He was the inventor of the 
Berthon collapsible boats. 


The eight hours’ system has been extended to the em- 

loyés of Messrs. Penn and Sons’ Engineering Works at 

eptford and Greenwich, which have been taken over by 
the Thames Iron Works Company, Limited. 


The Bath and West and Southern Counties Society 
will hold their next annual show at Bath. Upwards of 
31352. will be awarded in prizes, in addition to medals 
and plate. 


A new railway has just been completed across Har- 
bodre, Denmark, connecting the town of Lemvig with the 
Thyborén Cana]. The length of the line is about 20 miles, 
and as the canal is constantly being improved, the new line 
is expected to prove a great boon for the district. 


A factory for the manufacture of armour-plates is in 
the course of construction in Russia. It is the Ishova 
Shipyard and Engineering Works, which are being trans- 
formed for this purpose on the lines of the Krupp estab- 
lishment. Petroleum and ‘‘residuals” will be used as fuel. 


The Manchester Ship Canal Company have decided to 
promote in Parliament a Bill enabling them to acquire 
the Manchester racecourse for the extension of the docks, 
storage, and railway accommodation. The canal runs 
along one side of the racecourse. The consultative com- 
mittee of the Manchester Corporation have passed a re- 
solution approving of the Bill. 


The traffic receipts for the week ending October 22, on 
33 of the principal lines of the United Kingdom, 
amounted to 1,814,381/., which was earned on 19,548 miles. 
For the corresponding week in 1898 the receipts of the 
same lines amounted to 1,714,392/., with 19,253? miles 
open. ‘{‘here was thus an increase of 99,9897. in the re- 
ceipts, and an increase of 2943 in the mileage. 


A railway accident lawsuit of some importance and 
interest was decided by the Danish Highest Court the 
other day. A Swedish insurance company had brought 
an action against the Danish State Railways for 10,000 
kr., for which sum the company in question had insured 
one of the passengers who was killed at the Gjentafte 
collision a couple of years ago. At the Upper Court the 
insurance company gained the day, but at the Highest 
Court the decision was reversed, the insurance company 
losing their case with costs. 


The somewhat severe control which during the war is 
being exercised at Aden with telegrams sent vid the 
Aden-Zanzibar cable, and which, it would seem, inter- 
feres materially with German commercial telegrams to 
Delagoa Bay and Madagascar, has called forth a desire 
in Germany to establish cable connection of their 
own with distant countries. Voices are being raised in 
various directions a enterprise to take u 
the competition, also in this respect, with England, whic 
80 bao as almost monopolised the submarine cable 
system. 


An interesting invention has been made by a young 
Danish engineer, purporting to connect a phonograph of 
special construction with the telephone. In case the 
person for whom a telephonic communication is intended 
1s absent, the phonograph will receive it in his place, and 
repeat it to him on his return. The phonograph itself 
has no wax roller, and is based upon a system totally 
different to and decidedly less complicated than that of 
Edison’s, _ A steel band is used instead, and from this a 
conversation can be wiped off as can a chalk drawing 
from a slate. 


A special number of the Street Railway Journal has 
been issued in connection with the convention of the 
American Street Railway Association, which this year 
was held at Chicago, The issue, exclusive of advertise- 
ments and a digest of its contents in German, French, 
and Spanish, contains 144 pages of reading matter. One 
of the most interesting articles deals with ‘‘ Electric Rail- 
way Practice as Exemplified at Chicago.” The systems 
in use in this city inafane both street and elevated lines, 
and the difficulties met and overcome have in many 
cases been exceptionally great. Professor S. H. Short 
describes electric railway practice in Great Britain, 
whilst other articles deal with lines in Germany, Austria, 
and other foreign countries. 


Amongst the recent experiments made by the British 
ire Prevention Committee were sume on wired glass. 





The glass in question was exposed to a high temperature 
reaching 1500 deg. Fahr.; at the end ot 30 minutes 
water was applied. The glass remained intact, but was 
cracked, though the fire did not pass through it. In 
another test the heat was sufficient to fuse the glass, 
with the result that though the glass was unbroken, it 
was much distorted. In another series of experiments, 
‘**non-inflammable wood” was tried. The boards to be 
tested were treated by applying flame to them, first for 
tive minutes, then for a period of 10 minutes, and finally 
for a period of fifteen minutes. As a result, the wood 
resisted well, merely charring on the side to which the 
flame was applied. 


A shipping war has developed on the great lakes of 
America between the Carnegie and the Rockefeller 
interests. The latter have purchased 30 boats, and 
chartered a dozen more for next season, with a view to 
cornering the freight market. These new purchases, 
added to their existing fleet, brings the total up to over 70 
vessels. The Carnegie Company, some time back, leased 
iron mines owned by Mr. Rockefeller, the understanding 
being that this ore should be transported on vessels over 
railways owned by the latter at a cost equal to the 
average freight for the season. This year the Carnegie 
Company was early in the field, and succeeded in getting 
low rates established, and as a consequence the company 
scored heavily. Now Mr. Rockefeller hopes, by creating 
a corner, to force rates up, and thus secure large profits. 
At least, this is the assertion made by that gentleman’s 
7 erg wom but his representatives deny this, asserting 
that they have not obtained the control of more tonnage 
than their actual needs will require. 


An interesting comparison of the density of traffic on 
English and leading American lines is afforded by the 
following figures, taken from a paper by Mr. EK. L. 
Corthell, published in a recent issue of the Railroad 
Gazette. According to these figures the Lancashire and 
Yorkshire Rallway heads the list, its gross receipts being 
45,000 dols. (about 9000/.) per mile. Following this 
rather unexpectedly comes the London, Chatham, and 
Dover Railway, with gross receipts equal to 40,000 dols. 
(80007.) per mile. The Midland Railway receipts are put 
at 35,000 dols., the London and North-Western Railway 
at 30,000 dols., the Great Eastern Railway at 20,000 dols., 
and the Great Western Railway at 17,000 dols. Of 
American lines the Pennsylvania Railroad heads the list 
with gross receipts of 24,000 dols. per mile, and is followed 
by the New York, Newhaven, and Hartford Railroad 
with 20,000 dols., the New York Central and Hudson 
River Railroad with 19,000 dols., and the Erie Railroad 
with 12,000 dols. 


In spite of the negative results of their efforts in recent 
years to obtain control of the water supply of the Metro- 
polis, the London County Council appear determined to 
ong what is known as their water policy, and at the 
ast meeting of the Council the Water Committee 

resented a report in favour of promoting legislation 

th for the purchase of the undertakings of the companies 
and with the view of seeking a supplementary supply from 
Wales. The Committee naturally attach great import- 
ance to the remarkable drought experienced this summer, 
and publish the following figures showing the natural 
no Pal of the Thames at Teddington at different 
periods : 





June. August. | September. 





Average natura) gals. gals. | gals. 
daily flow taken 


over a period of, | | 
16 years prior to | 
899 ..  ... 682,800,000) 547,400,000! 488,000,000! 505,000,000 
Natural daily flow, | | 
Sa .| 549,000,000, 315,800,0C0} 270,400,000; 212,100,000 
Natural daily flow, | 
1899. .-| 368,700,000, 298,100,000} 229,300,000' 272,300,000 








The Committee are unable to give the flow during the 
present month, but they think that when the conser- 
vators’ records are to hand they will show it to be one of 
the lowest October flows on record. The average quan- 
tities of the water drawn daily by the companies from 
the Thames were as follow: In 1898. June, 120,000,000 
gallons; July, 129,700,000; August, 128,000,000; Sept- 
ember, 135,100,000. In 1899: June, 131,800,000 gallons ; 
July, 143,900,000; August, 148,500,000; September, 
143,100,000. 

There have been many sensational reports in the 


American daily press concerning the stability of the New | p 


Orleans, which rendered such efficient service during the 
Spanish war ; but so far as can be learned, there have been 
no complaints of her stability from officers who have 
served on the vessel, and who certainly should know 
something about such a defect if it exists. It is regretted 
that such sensational reports appear, as they make a 
crew discontented, and are an incentive to desertion 
among new men. The builders of the New Orleans—the 
Messrs. Armstrong, of Elswick—indignantly deny the 
statements that she or her sister vessel, the Albany, is 
unstable. In a report to the United States Navy Depart- 
ment, the Armstrongs give numerous data concerning an 
age | test made with the Albany. The ship was in 
the condition described as ‘‘ well advanced toward com- 
pletion” when the experiments were made, and a mean 
metacentric height of about in. was obtained. 
From this metacentric height other conditions were 
calculated, giving the results as follows: Under 
condition one, ship battery and outfit complete, and no 
water in the boilers, no crew, ammunition, stores, 
water, or coal on board, displacement, 2695 tons; mean 
draught, 14 ft. 1 in.; the metacentric height of 1.22 ft. 
or 14.6 in. was obtained. Under a second condition, 





with ship, battery and outfit, crew and water and ma- 
chinery, complete; ammunition, stores, coal, and water 
half consumed; displacement of the ship, 3402 tons; 
mean draught, 16 ft. 9 in.; metacentric height would be 
2.38 ft., or over 284 in. Under a third condition, the 
most favourable, with ship, battery, and outfit, crew and 
water and machinery, complete ; all ammunition, stores, 
coal, and water on board ; displacement, 3954 tons; mean 
draught, 18 ft. 9 in.; the metacentric height obtained 
from this condition was 2.69 ft., or over 32 in. 


Speaking at the recent commemorative meeting of the 
Mining and Metallurgical Section of the Franklin Insti- 
tute, Mr. John Fritz, the well-known American steel- 
maker, gave some very interesting particulars of the 
early attempts to roll rails in the United States. This 
manufacture was commenced in 1844, but up to 1856 but 
little improvement was made either in methods or 
machinery, except the introduction of a rail-straightening 
machine, which replaced a specialist with a 60-Ib. 
hammer. When the latter wanted a rest, or, to get sober, 
the works had to wait till he was ready to go on again. 
Up to 1857 a two-high train of rolls was used, the pile 
ee back over the top roll, wasting time and heat, 
Further, if cracks occurred, the rails being always rolled 
in the one direction, the evils were vier and it was 
not uncommon for a flange to tear off the whole length of 
a rail and wind itself round the rell. The iron was also bad 
in mf and Mr. Fritz states that had it not been for 
a liberal use of putty, oxide and iron, and the absence 
of inspection, very few rails would have been shipped. 
Finally, Mr. Fritz determined to build a three-high roll, 
but the officials of the company were “a at such a 
departure from precedent, and ordered him to build the 
new rolls required on the old system. At this Mr. Fritz 
determined to take matters on his own shoulders, and 
build the three-high rolls. When the patterns were well 
advanced the president of the company visited the works, 
and being told what was being done, brought with him on 
his next visit a legal document injuncting the spending 
of money on such an experiment. Nevertheless, Mr. 
Fritz succeeded in convincing him of the value of the 
pro . The rolls were built, and an experimental run 
made, perfect rails being produced, but that very evening 
the whole works were destroyed by fire. Charitable 
nes ap of course, concluded that the new machine had 

en a failure, and that the fire was intended to conceal 
this fact. However, in another four weeks a fresh start 
was made, and 30,000 tons of rails were rolled without a 
hitch, thus making the Cambria Iron Company a great 
financial success. 





AMERICAN RoLuine Stock.—In the course of September, 
American railroad companies gave out orders for 10,369 
cars. Of these cars, 1200 are to be built by the railroad 
companies in their own shops. Orders for 237 locomo- 
tives were also placed, of which 27 were for exportation. 
Of the engines thus ordered, 48 were passenger locomo- 
tives, 157 freight locomotives, and 32 switch locomotives. 


Nracara Fatts Power Company.—This company will 
soon build a new power transmission line from its central 
station at Niagara Falls to North Tonawanda, and later 
to Lockport. Next summer the line will be extended to 
Buffalo also. The present transmission line will then be 
used solely for the Buffalo service. As it is now, power 
is taken from it to North Tonawanda and Lockport. 
Between Niagara Falls and North Tonawanda the new 
— = aaa the company’s right of way, which is 
30 ft. wide. 





Tur CanapIAN Maris.—Messrs. Elder, Dempster, of 
Liverpool, entered into a contract with the Dominion 
Government to carry th? Canadian mails for two years, 
commencing November 11. Liverpool will be the port of 
departure, and Moville will, as at present, be the port of 
call for late mails. In the summer, mails will be carried 
to Rimonski, and during the winter months the ports of 
departure will be Halifax and St. John, New Brunswick. 
Messrs. Elder, Dempster, and Co. are building powerful 
twin-screw steamers which will be utilised for the new 
mail service. The steamer Montrose will be the pioneer 
mail ship, leaving Liverpool on November 11. 





Coat In East AnoiiA.—The extinction of the Eastern 
Counties Coal Boring and Development Association, 
Limited, would appear to be now imminent. A 
meeting of the members of the Association was held 
at Ipswich on Tuesday, at which the liquidators 
resented a statement of accounts which showed that 
they had 1318/. 18s. available for distribution among the 
shareholders. This is equivalent to a return of 5s. 6d. 
per share on the 4796 shares subscribed for. The accounts 
were approved ; and the 5s. 6d. per share will be shortly 
distributed. The books and accounts of the company 
will be retained in hand for another three months ; they 
will then be destroyed, and the last will be heard of the 
Eastern Counties Coal pea Be Development Associa- 
tion, Limited. It is not probable, also, that any further 
attempt will be made to test the carboniferous re- 
sources of East Anglia, for another generation at any 
rate. The organisation which is now dying a natural 
death was, no doubt, a praiseworthy one in its way; 
but it appears not to have been quite in sufficiently strong 
hands. If coal is ever found in East Anglia, it will pro- 
bably be made available by northern or midland capita- 
lists working eastwards. Coal appears likely to be 
turned to account in a year or two in the neighbourhood 
of the Isle of Oxholme, upon the borders of Lincolnshire 
and Yorksbire. Coal is also being worked with vigour 
upon the Duke of Portland’s Nottinghamshire estate, and 
this ought to be of some advantage to the eastern side 
of the country. 
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NOTICES OF MEETINGS. 

INSTITUTION OF CiviL ENGINEERS.—Tuesday, November 7, at 
8 p.m. Address by Sir Douglas Fox, President, and p ta: 
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November 6, at 8 p.m., at the Chemical Society’s rooms, Bur- 
lington House, W. Mr. Walter F. Reid, F.1.0., F.C.S., “On 
a = ’ Material, a New Substitute for India-Rubber and Gutta- 

ercha.” 

TuE CHARTERED INSTITUTE OF PATENT AGENTS.—Wednesday, 
November 8, at 7.30 o’clock precisely. Business: To receive the 
President’s opening address. To further discuss paper by Mr. 
J. C. Chapman, Fellow, on ‘‘Some Aspects of Disconformity and 
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Sulphide Ores,” by Mr. Sherard Cowper-Coles, Member. The 
chair will be taken at 7.30 p.m. precisely. 


“ENGINEERING. 


FRIDAY, NOVEMBER 3, 1899. 

















GLASGOW’S TECHNICAL 
INSTITUTIONS. 

THE prosperity of Glasgow and the West of 
Scotland is so inseparably wrapped up in manu- 
factures, mostly engineering, that wisdom as 
well as shrewdness has dictated the necessity of 
adequate educational facilities as indispensable 
adjuncts to continued prominence in all industrial 
pursuits. That such requirements have ever been 
fully met it would be easy to prove not only by 
the baser standard of material profit, but also from 
the high standpoint of the progress of science. 
Watt’s work of research, which has had universal 
influence, Macquorn, Rankine’s services in the 
advancement of our knowledge of thermodynamics, 
and Kelvin’s long series of beneficent discoveries 
in the domain of physics and electricity, suffice in 
respect of engineering. Lister’s success in anti- 
septics and M’Ewans in cerebral surgery at once 
suggest themselves as regards other branches of 
learning. And now that so much is being written, 
and when more is feared, as to the relatively greater 
progress of other nations in industries, it is most 
fitting that Glasgow, like other great seats of 
industry, should have her attention directed 
to the educational requirements of the day, 
and the adequacy or otherwise of her institu- 
tions to meet them. Such consideration of the 
subject must obviously be important to every 
industrial community, as well as Glasgow. No 
more suitable exponent could have been found 
than Mr. Robert Caird, alike in respect of his _ 
sonal qualifications and of his official status as Pre- 
sident of the Institution of Shipbuilders and 
Engineers in Scotland. As the chief of this, the 
most representative body of manufacturers in Scot- 
land, he fitly expounds their views, and these he 
has set forth in his recent inaugural address with 
that precision, perspicacity, and practical philosophy 
which characterises a successful man of business 
and a lifelong student of Ruskin. 

Mr. Caird does not take a pessimistic view of 
foreign competition, and certainly would not en- 


mechanical units in a great standardising move- 


‘*Fair Trade,” in last week’s issue. 

e is all for widening the system of. teaching 
applied science, and in making it thorough. He 
naturally admires the German system, a prominent 
feature of which is that before a student is ad- 
mitted to the privileges of the higher courses, 
care is taken to insure that he has the ability to 
assimilate and apply the instruction imparted. It 
is here, in our view, where our system too often is 
deficient. The money spent on technical education as 
a national investment would go immensely farther 
and yield a richer return if it were clearly ascer- 
tained that the student encouraged to proceed by 


required, because a little education is a dangerous 


——— 

In education, too, theory and practice ought to 
be closely co-related. The engineer, as Mr. Caird 
puts it, follows the physicist in his most abstruse 
investigations, turns the results of his laboratory 
experiments into the countless channels that feed 
the arts and industries, and devises the methods 
and means by which they may be applied for the 
use and convenience of man. Or, inversely, the 
difficulties the engineer encounters even in the 
simplest operations. and the limitations which sur- 
round him, suggest the problems that call for 
analytical treatment, and furnish the data for the 
research of the physicist and the mathematician. 
“Thus it is,” as Rankine puts it, ‘‘that the 
commonest objects are by science rendered precious ; 
and in like manner the engineer or the mechanic, 
who plans and works with understanding of the 
natural laws that regulate the results of his opera- 
tions, rises to the dignity of a sage.” 

Is this close co-operation between the physicist 
and the practical worker attained at Glasgow? That 
pertinent question Mr. Caird sought to answer, and 
it will be admitted that he made a strong case, not 
only for the need of such co-relation, but of its 
recognition by most of those in authority. The 
resources, however, are not adequate, and a con- 
sideration of these must have interests quite out- 
side of Glasgow. That city is fortunate in the 
amicable relationship between ‘‘town and gown.” 
The academicians, from the distinguished prin- 
cipal of the University, Dr. Story, recognise 
the need of a close union of purpose with 
the industrial citizens. The University Court 
has a large leaven of commercial men, and the 
staff of professors associated with the scientific 
branch realise in their work the need of combining, 
‘‘the power of abstract reasoning with that of 
practical application of scientific discoveries to 
everyday use ;” but the laboratories are regretably 
deficient, even if the teaching staff were adequate. 
In that now taken over by Professor Gray, the 
splendid work done in the past was due rather to 
Lord Kelvin’s genius than to the facilities afforded. 

Professor Barr (whose paper on the comparison of 
similar structures and machines, recently printed in 
ENGINEERING, is a fit instance of the combination 
we enforce), only now sees the first indication of that 
engineering laboratory for which he has pleaded 
since he first occupied the chair ten years ago, and it 
will be completed probably when the British Asso- 
ciation goes to Glasgow in 1901. With the assistance 
of an advisory committee, Professor Barr has been 
able to raise 25,0001. for this educational necessity, 
and the work of construction is now in progress. We 
hope to illustrate it later, but here it may be said, 
as an earnest of what can be done, that the main 
laboratory will be a spacious room, 135 ft. by 45 ft., 
the hydraulic laboratory will be 70 ft. by 32 ft., 
the electrical laboratory 31 ft. by 25 ft., with a 
boiler and furnace room, and storage - battery 
rooms in the basement. These, it is scarcely 
necessary to say, will be splendidly equipped with 
the help of the experience gained at many other 
laboratories in many countries, so that here 
Glasgow profits somewhat by delay. The main 
lecture theatre, which is 40 ft. by 34 ft., will seat 
comfortably some 140 students. There are also 
two small demonstration’ rooms, one near the 
main laboratory for use in connection with the 
laboratory, and one near the drawing class room 
for demonstration on matters connected with the 
drawing class work. Lach of these will also be 
used for systematic lecture work. There is also a 
museum of considerable size, with a gallery, and, 
in addition, a library and reading-room. With this 
laboratory the engineering faculty, which has al- 
ways been an important one at Glasgow, will have 
appliances worthy of the great skill of its professors. 

aval architecture, whose place in the Uni- 
versity is due really to the munificence of Mrs. 
John Elder, provides another instance of the 
inadequacy of facilities offered. The proposal 
often mooted to provide the University with a 
tank wherein to conduct ship model experiments 
on the Froude system found in Mr. Caird a strong 
advocate, although he, like many shipbuilders, has 
been able, by deduction from data accumulated 
with preceding ships, to do splendid work in suc- 
cessive steps of naval architecture without a tank ; 
but, as he pointed out, the progress of ship 
ropulsion is steadily bringing us to what may 
be termed the acute stage when the precise 
determination of resistances and of propeller 
efliciencies with new types and‘ high speeds 








thing in unsettling the mind. 


will call for such experimental research. That 
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was made quite clear in Sir William White’s 
admirable address to the Mechanical Section of the 
British Association. The United States Govern- 
ment have recently completed a tank which, 
although primarily for naval ships, will be at the 
service of American shipbuilders when not re- 
quired for warships, and will doubtless be freely 
taken advantage of by them. Our Government 
tank is too often in use for naval ships to 
admit of such an arrangement being carried 
out. The only other tank in the country is 
that owned by Messrs. Denny at Dumbarton, 
and they can scarcely be expected to give others 
the use of it, even for educational work, al- 
though they are always proud to exhibit it. It 
is contended that such an adjunct to Professor 
Biles’ appliances, costing about 20,000/., with an 
annual upkeep of 10001. to 1500/., would greatly 
add to the value of the theoretical education im- 
parted, and be of practical service when utilised 
occasionally to shipbuilders. The objections raised 
have reference to personal jealousies, unavoidable 
collusion in reference to data with competitive 
models and shipbuilders, and the difficulties of 
arranging priority ; but these are small matters 
when weighed against the educational and scien- 
tific gain which would accrue, and we hope that, 
as Mr. Caird suggests, Professor Barr’s advisory 
committee may be able to help forward the scheme. 

But not only is the University apparatus de- 
ficient ; it would seem that a larger staff is 
required. At the McGill University in Mon- 
treal, the engineering faculty has nineteen pro- 
fessors and lecturers and eight demonstrators, 
while at Glasgow University there are only two pro- 
fessors, one lecturer, and twodemonstrators. Even 
the faculty of medicine at Glasgow has eleven pro- 
fessors and twelve lecturers, and from the educa- 
tional point of view, engineering merits equal atten- 
tion. Mr. Caird himself admits thatin the comparison 
of Glasgow with the splendidly equipped Montreal 
College, the Glasgow and West of Scotland Tech- 
nical College ought, perhaps, to be taken into 
account. It is certainly doing good work, analo- 
gous even to that done in the University : but even 
if it were included, the engineering staff in Glasgow 
would still be a great way behind that of the McGill 
College, in numbers at all events. The Glasgow 
Technical College is not well supported financially, 
and but poorly equipped technically. It has the 
largest number of students of any similar institu- 
tion in the world ; but holds a very subsidiary posi- 
tion as regards equipment. As Mr. Caird said, the 
‘**reason is to be sought, not in the constitution of 
the governing body, which is sufficiently repre- 
sentative of both academical and industrial interests, 
but rather in the financial conditions under which 
it is administered. The income available for the 
purposes of the College is inadequate and pre- 
carious, or at any rate so uncertain in amount that 
it is impossible to make suitable provision for the 
educational requirements of the hosts of young 
men who crowd its class-rooms.” It is the same, 
too, with the admirably organised Allan Glen 
Institution under the same body of governors: it 
is fairly well equipped as a school, but badly 
housed. And yet the lads who go up from this 
Institution to the Technical College or direct to 
the University constitute, as Professor Barr and 
his colleagues have pointed out before now, a 
very considerable portion of the prize and medal 
winners. Both institutions, the one a corollary of 
the other, and eminent feeders of the laboratories 
of University and Public Works, are worthy of 
more than the precarious income about which Mr. 
Caird speaks. 

In Germany, as he points out, the State pro- 
vides the funds for such technical schools ; in the 
United States and Canada .he municipalities sup- 
port scientific and technical training ; but in this 
country the ‘‘ equivalent grant” at the disposal 
of local authorities is dwindled out in doles, and 
thus does the minimum of good. Manchester is a 
salutary exception; and there the Corporation 
support the splendid technical schools which are 
due to the munificence of Sir Joseph Whitworth 
and others. Mr. Caird contends that the Glas- 
gow Corporation should do the same; and we 
heartily commend the idea. Glasgow, as we 
said at the beginning of our article, depends 
solely on her manufacturers, and these, in the 
light of modern competition, can only be sus- 
tained by liberally encouraging educational train- 
ing. It would be easy to show how small a pre- 
mium on her great industrial income Glasgow pays 


for education, and we hope the necessary addition 
will be made. It was, perhaps, premature for Mr. 
Caird to anticipate a surplus of any size from the 
1901 Glasgow Exhibition, but looking to the ex- 
perience of the past, and to the vigour of the 
management now, such is, we doubt not, a reason- 
able contingency. The sum realised from the 1888 
Exhibition formed the nucleus of a publicly sub- 
scribed fund for a great Art gallery. Could not 
science similarly profit in 1901 by a great technical 
institution for all the requirements of the governors 
of the old and historical ‘‘ Glasgow and West of 
Scotland.” 

We have left little space to devote to other 
parts of Mr. Caird’s admirable address ; but before 
concluding, we would congratulate him and his col- 
leagues on the Council of the Institution of Ship- 
builders and Engineers in Scotland upon the in- 
creasing vigour of that organisation. The member- 
ship has been greatly augmented ; but, what is 
more important, an effort is being put forth to 
widen its influence by appointing local committees 
to advise as to the requirements of each locality 
and to awaken and maintain an interest in the 
work and aims of the Institution. The idea of a 
building for the Institution, too, is being con- 
sidered ; but the most interesting item in the 
programme is the proposed International Congress 
to be held in Glasgow during the Exhibition year of 
1901. Mr. Caird reported the progress made. A 
committee has been appointed by the Council to 
study the whole question, and to make the necessary 
preliminary arrangements. Negotiations are pro- 
ceeding to obtain the assistance and co-operation 
of the greater scientific and technical societies in 
this country, and every encouragement has been 
given to the proposal by the leading members and 
officials of such societies and institutions as have 
been consulted. The financial support already 
promised by members of the Institution is such 
that the committee has no doubt of being able 
to organise a Congress well worthy of the 
occasion which calls it forth, of the professions 
its discussions will illustrate, and of the great 
city in which it is to be held. Already the 
University has been approached to allow the 
meetings to be held in that classic building, 
and Lord Kelvin is most fittingly to be the Presi- 
dent of the Congress. As Mr. Caird said, he has 
dominated all scientific research for fifty years and 
more, evidences abound of the reach and sublety of 
his mathematical methods, of his almost inconceiv- 
able ingenuity, of his versatility and the stupendous 
range of his knowledge: while there is scarcely an 
instrument or an appliance, however apparently in- 
significant and subsidiary, among the thousands 
that the evolution of electricity has called into ex- 
istence that is not either the direct outcome of his 
invention, or, at least of his suggestion. Indeed, 
we may add that he is the greatest of Glasgow’s 
technical institutions, and therefore should be the 
chief of her proposed great Congress. 








TRADE LIBELS. 

THE question ‘‘ What is a trade libel?” arose 
last summer to be determined and answered in 
the House of Lords. In these days when rivals 
in trade are compelled to advertise and puff their 
goods to any extent, it is not surprising that they 
should sometimes, however unwittingly, overstep 
the bounds of courtesy, and come within the 
treacherous meshes of the law of libel. It is but a 
short step from high praise of a merchant’s own 
commodity to disparagement of the produce of his 
rivals ; but according to the latest dicta of the 
Lord Chancellor—and, indeed, according to the 
settled law—it is this short step which brings one 
across the boundary between that which is lawful 
and that which is unlawful in the world of adver- 
tisement. 

The facts of the case of ‘‘The Linotype Com- 
any, Limited, v. the British Empire Type-Setting 
achine Company, Limited, and the Empire Type- 
Setting Company of New York, in which judgment 
was delivered on August 3, were as follow: Both 
the appellants and the respondents sell and manu- 
facture type-setting machines in England and 
America. In 1895 and 1896 certain machines 
manufactured by the Linotype Company were in- 
stalled in the office of the Hvening Sun in New 
York. It was proved that the machines had 
worked satisfactorily, but owing to the require- 
ments of a trade union they were withdrawn from 








the office of the Evening Sun. An article which 





was published in the Union Printer and American 
Craftsman of May 2, 1896, testified to the fact that 
the machines had been discontinued solely on 
account of the requirements of the trade union 
and this was also proved by other evidence. ; 

The appellants, who were defendants in the 
original action, caused the following paragraph to 
be sent to the St. James’ Gazette and the Printers’ 
Register : ‘‘ The Empire Type-Setter in America, — 
The Union Printer and American Ci aftsman, the most 
wideawake and spirited of American trade journals, 
has recently contained several references to the Em- 
pire composing machines, which were installed in 
the office of the New York Evening Sun with such 
a flourish of trumpets. From these paragraphs we 
gather that five machines altogether have been em- 
ployed in this office, the first being introduced some 
time in the month of February last, and the other 
four commencing operations on March 9 last, 
So short-lived, however, does this installation 
appear to have been, that we learn the machines 
were discontinued on Wednesday, April 29, and 
now the Empire Company is in receipt of notice 
to remove them altogether in the course of a few 
days. This will be a very serious blow for this 
machine.” This article was not published in either 
paper. In the action which was heard before the 
Lord Chief Justice the jury found : (1) That the 
paragraph was defamatory ; (2) that it was defa- 
matory to the respondents in their business ; (3) 
that it was published maliciously ; (4) damages 
5001. In answer to an additional question by the 
Court they also found that the like meant to im- 
pute that the respondents were knowingly selling 
worthless machines. Judgment was entered for 
the plaintiff, and this decision has been approved 
both in the Court of Appeal and the House of 
Lords. In the course of his judgment the Lord 
Chancellor said: ‘‘There is no doubt that if the 
only meaning which a reasonable man could attach 
to these words amounted to a mere criticism of the 
machine as a mechanical appliance, it is not an 
actionable wrong to publish such a criticism. It will 
be observed that the whole point of the decision is 
that it is a reflection upon the plaintiff in the way 
of his trade, and it is upon that principle that the 
Court decides. . . . It is quite possible to make a 
reflection which, by the mere form of expression, 
would seem to be only a criticism of goods, never- 
theless, to involve a reflection upon the seller or 
maker. Could it be gravely argued that to say of 
a fishmonger that he was in the habit of selling de- 
composed fish would not be a libel upon him in the 
way of his trade? . . . There is evidence in this 
case that what was said was said maliciously.” 

It will be seen that the Lord Chancellor lays 
particular stress upon the fact that what may 
appear at first sight to be a libel on goods per se is 
often in reality a libel upon their manufacturer. 
It would be unsafe to draw any very general con- 
clusions from the result of the present case, in 
view of the findings of the jury, which include a 
charge of ‘‘express malice.” The true test would 
seem to be, ‘*Do the words used destroy or tend 
to destroy the trade of the persun whose goods 
form the subject of criticism?” Answer this in 
the affirmative, and you fix the slanderer with 
liability. 

The Lord Chancellor has expressed his opinion 
that it is unsafe to interpret the meaning of a 
paragraph which is alleged to be libellous by the 
aid of another passage which in a wholly different 
set of circumstances has been saddled with a defa- 
matory meaning. Nevertheless it is safe to draw 
this conclusion from the Linotype case, namely, 
that exultation over the failure of a business rival 
may sometimes prove an expensive luxury. ; 
In Harman v. Delany, a quaint old case which 
came before the Courts in the fourth year of the 
reign of George II., the facts were as follow: The 
plaintiff was gunsmith to the Prince of Wales. In 
a newspaper known as the Craftsmon, it was re- 
ported that the plaintiff had had the honour to 
present the Prince with a gun 2 ft. 6 in. long, 
which would shoot as far as one a foot longer, and 
had kissed the Prince’s hand on being appointed 
his gunsmith. The defendant, intending to scanda- 
lise him in his trade, published an advertisement in 
these words : ‘* Whereas there was an account in the 
Craftsman, of John Harman, gunsmith, making 
guns of 2 ft. 6 in. to exceed any made by others 
of a foot longer, this is to advise all gentlemen to 
be cautious, the said gunsmith not daring to engage 
with any artist in town, nor ever did make such an 








experiment (except out of a leather gun), as any 
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gentleman may be satisfied of at the ‘ Cross Guns,’ 
in Long Acre.” 

Tt was contended that this was no libel, and that 
if one tradesman will pretend to be a greater artist 
than others, it is lawful for them to support their 
own credit in the same way. In the course of his 
judgment, Lord Raymond said, ‘‘The defendants 
might advertise that they make as good as he, but 
they ought not to say he is no artist, which they 
plainly do by saying he dares not engage with any 
artist and by advising gentlemen to be cautious of 
him ; the law has always been very tender of the 
reputation of tradesmen, and, therefore, words 
spoken of them in the way of their trade will bear 
an action, that will not be actionable in the case of 
another person, and if bare words are so, it will be 
stronger in the case of a :publie newspaper.” The 
plaintiff had judgment for 50/., the Court being of 
opinion that the libel tended to discredit him in 
his business. This case, in which it will be noticed 
the plaintiff was libelled as the manufacturer, was 
quoted by the Lord Chancellor with approval, and 
upon it he founded his judgment in favour of the 
Linotype Company. 

It is important to observe that where the libel 
amounts only to a reflection upon the goods sold 
by the plaintiff, he cannot succeed in his action 
without proving that he has sustained special 
damage, that is to say without showing that 
he can earmark and estimate the damage actu- 
ally caused. This point was emphasised in the 
case of Evans v. Harlow, which was heard in the 
Queen’s Bench in 1844. In that case the plaintiff, 
who was an engineer and vendor of a patent lubri- 
cator, complained of the following words which 
were published by the defendant, a rival in trade. 
‘This is to caution parties employing steam power 
from a person offering what he calls self-acting 
tallow syphons or lubricators stating that he is the 
sole inventor, manufacturer, and patentee, thereby 
monopolising high prices at the expense of the 
public. Those who have already adopted the 
lubricators will find the tallow is wasted in- 
stead of being effectually employed as professed.” 
In the course of his judgment, Lord Denman, C.J., 
said : ‘‘ A tradesman offering goods for sale exposes 
himself to observations of this kind ; and it is not 
by averring them to be ‘false, scandalous, mali- 
cious, and defamatory,’ that the plaintiff can found 
a charge of libel upon them. . . . The imputation 
is only on the goods, and is not ground for an 
action.” In spite of this case it has been laid 
down by Baron Bramwell, in the Western Counties 
Manure Company v. Lawes Chemical Manure Com- 
pany, that ‘‘an untrue statement, disparaging a 
man’s goods, published without lawful occasion, 
and causing him special damage, is actionable.” 
With regard to such a statement as ‘‘ Jones’ hy- 
draulic riveters are the finest the world has ever 
produced,” which implies that the goods of every 
other manufacturer are inferior, it has been held 
that such words are not actionable. Lord Watson 
said, in White v. Mellin (1895), A.C., 154 : ‘‘Every 
extravagant phase used by a tradesman in com- 
mendation of his own guods may be an implied 
disparagement of the goods of all others in the 
same trade; it may attract customers to him, and di- 
minish the business of others who sell as good and 
even better articles at the same price ; but this is a 
disparagement of which the law takes no cognisance. 
The truth of allegations made will in many cases 
avert the danger of an action for damages, but 
reckless statements, and a fortiori statements made 
in the full knowledge of their falsity, may set the 
law in motion. We recall a case which arose out 
of the great fire in the City in November, 1897. 
The plaintiffs, a firm of carriers, who carried on 
business in the City, had their premises so much 
injured by fire that they were obliged to move 
elsewhere. They notified their customers of the 
change of address. ‘Thinking to improve the 
occasion, a rival firm of carriers issued a circular 
and sent telegrams to the customers of the 
plaintiff's firm, advising them of the fire, and that 
the plaintiffs’ premises had been demolished, and 
offering to undertake any carrying on reasonable 
terms. In the action, which was brought in the 
Queen’s Bench Division, the plaintiffs were awarded 
substantial damages. 





THE BREWERS’ EXHIBITION. 
THE twenty-first annual exhibition of machinery, 
materials, and appliances intended for the brewery 
trades was opened at the Agricultural Hall, Isling- 


ton, on Saturday, October 28, and will close to-day. 
Machinery is, if anything, less in evidence at the 
Hall this year than it has been on certain previous 
occasions. This may be due tothe fact that, owing 
to the present state of trade, many engineers have 
no machinery to spare for exhibition purposes. 
Thus, the heavy coppersmiths’ work, which has 
hitherto been prominent at several stands, is this 
year but little represented, though Messrs. R. 
Ramsden and Son, of 177, Kingsland-road, London, 
E., do show a 150-barrel wort copper, a large copper 
heating coil, and a number of gun-metal wort 
pumps. 

A dish containing a considerable mass of solid 
carbonic acid attracted much attention to the 
stand of the London Carbonic Acid Gas Com- 
pany, whose works, at Old Ford, E., were de- 
scribed in our issue of October 20, in which de- 
tails were given of the process of production em- 
ployed. The largest users of compressed carbonic 
acid are bottlers, and bottling machines for charg- 
ing syphons and bottles with aerated waters are 
very prominent, one of a new type intended for 
screw-stoppered bottles being exhibited at the stand 
of Messrs. W. Barnard and Sons, of 66, Fenchurch- 
street, London, E.C. This machine, which operates 
quite automatically, unscrews and removes the 
stopper of a bottle, charges the same, and then 
rescrews the stopper in place. Barley-cleaning 
machinery is also well to the fore. Only the best 
barley can be used for malting, and the cleaning 
machinery is designed to separate out the best and 
largest grains from the smaller stuff, and from the 
fragments of chaff, straw, and small sticks, with 
which it is associated on its arrival at the malting. 
The apparatus consists of rotating and reciprocating 
screens combined with winnowing fans. The larger 
dirt is first removed by passing the barley through 
arevolving screen. As it falls from this the lighter 
material is sucked off by means of a winnowing fan. 
The barley is then passed over reciprocating riddles, 
which sort the grain into the larger and smaller 
grains. Finally a set of revolving screens gets rid 
of the half-grains which would otherwise rot when 
the barley was transferred to the germinating floor. 
A very complete plant of the type will be found at 
the stand of Messrs. R. Boby, Limited of the St. 
Andrew’s Iron Works, Bury St. Edmunds. 

Gas engines are not shown by many firms, but 
those present are of high standing. Messrs. Crossley 
Brothers, Limited, of Openshaw, Manchester, show 
both oil and gas engines, one of the exhibits being 
a small horizontal engine of very neat design, 
giving about 14 horse-power on the brake, and 
specially intended for small electric light plants. 
The National Gas Engine Company, Limited, of 
Ashton-under-Lyne, show two electric lighting gas 
engines. These are fitted with a filter on the 
air inlet, which prevents any dust or grit entering 
the engine on the suction stroke. The engines are 
fitted with porcelain ignition tubes, which will run 
for several months before needing replacement. 
The large engine shown is fitted with a starting 
arrangement consisting simply of a hand-pump, 
with which it is easy to get the necessary pressure 
in the combustion chamber. Several ‘‘ Stockport” 
engines, we may add, are used for driving the 
machinery at the different stands. 

An interesting display will be found at the 
stand of the Water Motor and Automatic Liquid 
Elevator Company, Limited of 27, Farringdon- 
avenue, London, H.C. The efficiency of an in- 
candescent gas burner is very much increased by 
supplying the gas under a pressure of 8 in. or 10 in. 
of water. The firm in question therefore have 
brought out a small hot-air engine worked by a 
single Bunsen burner, which drives a gas pump 
capable of supplying 100 to 150 cubic feet of 
compressed gas per hour. By using compressed 
gas in incandescent burners about 30 - candle 
power is, it is claimed, obtained per cubic foot 
consumed. The firm also supply compressors 
operated by water power taken from the street 
mains or other convenient source. The pump 
used in these cases is constructed on the same 
principle as certain of the non-rotatory feed pumps 
now so common, the valves being actuated entirely 
by fluid pressure. These pumps are also used for 
pumping air into beer barrels, thus dispensing 
with the usual beer engine on the bar. They are 
fitted with a governor which causes them to stop 
when the pressure desired is reached, and to re- 
start automatically when the receiver pressure 
falls. 








At another stand Mr. G. F. Zimmer exhibits the 


Kreiss vibrating conveyor. This consists of a 
trough supported on vibrating arms, the character 
of the vibrations being such that the grain is jerked 
forward bit by bit. Though primarily intended for 
horizontal conveying, the apparatus will work up 
an incline of 1 in 20, or even steeper. 

Another interesting exhibit is that made by 
Messrs. Maiche, Limited, of 56, Berners-street, ~ 
London, W., in the shape of apparatus intended 
for sterilising water by means of heat. The water 
to be sterilised is passed through a double coil of 
tubing, the heated water passing out through the 
inner tube, and the cold water passing on to the 
heater through the annular space between the two 
tubes. In this way an interchange of heat is 
effected, which leads to a marked economy in the 
fuel otherwise required. The sterilised, unlike 
distilled water, or water boiled in the open, re- 
tains its natural gases, and its palatibility is thus 
unimpaired. 





THE TRADE OF KOREA. 

AttHoueH Korea is not likely to prove another 
Japan, either in the importance of its trade or the 
rapidity with which it assimilates Western civilisa- 
tion, there are already sufficient indications that 
its dealings with foreign nations will continue to 
grow, and that there will be a gradual develop- 
ment of Western ideas and methods in every depart- 
ment of national life. From the latest Consular 
Report we learn that the net trade of Korea, which 
came under the cognisance of the foreign customs 
during the year 1898, amounted to 2,495,955/., as 
against 2,375,626]. in 1897. This increase is more 
than accounted for by the growth of the coast trade 
between the treaty ports, and by the larger export 
of gold. 

Korea is a great contrast to Japan in the interest 
it offers to the traveller and the curio collector. 
The traveller who comes to Séul from Japan, or 
China, is surprised to find that, with the exception 
of brass bowls, rough inlaid boxes, brass-mounted 
chests, and a few other articles, more clumsy than 
artistic, there is nothing whatever in the shops 
which he cares to take away with him as a memento 
of his visit ; and what is true of Séul is still more 
so of other towns throughout the peninsula. There 
can be few countries anywhere which do not offer 
more attractions in this respect than Korea. The 
scenery is almost everywhere strikingly bewutiful, 
but apart from this there is an absence of almost 
everything which makes a country interesting to 
the traveller. It is the habit to attribute this 
uniform dreariness and desolation to the Japanese 
invasion of three centuries ago ; but there must be 
something lacking in the character of a people 
who have failed during such a long interval to 
achieve any advancement in arts or manufactures. 

A large part of the foreign trade is in food stuffs, 
into the details of which we need not, however, 
enter. Gold is the article of Korean export, to 
which most interest attaches at present. The quan- 
tity that is declared at the Customs is yearly increas- 
ing, last year’s figures being more than double of 
those of five years ago, and it is well known that 
the amount which leaves the country clandestinely 
is probably, at least, equal to that which comes 
under the cognisance of the Customs. The total 
output is estimated at 600,0001., of which the 
amount exported, as declared in the Custom’s 
figures was 240,047/. An American syndicate has 
developed its operations in the northern part of the 
Pingyang province. It has now a staff of some 40 
foreigners and 1200 Koreans engaged there, entail- 
ing a monthly outlay of about 4000/. on wages. It 
is said that a sum of nearly 100,000/. has already 
been invested in the undertaking, and that a further 
large expenditure on electric machinery and other 
appliances is contemplated in the near future. 
Under the original agreement the Emperor of China 
held 25 paid-up shares in the company, but it is 
understood that an arrangement has recently been 
made in accordance with which His Majesty is 
to surrender his rights as a shareholder in con- 
sideration of a lump sum of 200,000 yen (20,000/.) 
and an annual subsidy of 25,000 yen (2500/.). 
German and English syndicates are also at work in 
the search for gold, but it is still premature to say 
much about the chances of their success. In the 
concession of the latter it has been arranged that 
all materials and machinery necessary for the 
working of the mines are to be imported free of 
duty, and all products from the mines are to leave 








the eountry without payment of duty. Of the 
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net profits which remain after deducting expenses, 
a royalty of 25 per cent. is to be paid to the 
Korean Government. 

The import trade of Korea, in which Great 
Britain has a substantial interest, last year was 
1,194,843/., against 1,017,238]. in 1897, and con- 
sidering that both these amounts are nearly double 
those of preceding years, the rapid expansion in 
the past warrants the expectation of continued 
improvement in the future. Of the total volume 
of imports, nearly one-half was represented by 
cotton goods, the value of which stands at 523,942/. 
as compared with 511,768]. in 1897. Manchester 
goods have maintained their position, but there 
has been a marked change in the relative import- 
ance of the leading articles on the list. For details 
of this, however, we must refer to the Consular 
Report. The statistics of the import of Japanese 
yarns deserve careful attention. In 1895 its 
value was 33,4671., while in 1898 it had risen to 
99,7491. These figures foreshadow a very serious 
danger to the trade in foreign piece goods, especially 
in English grey shirtings, the lessened demand 
for which they fully explain. The greater part of 
the import takes place in the last quarter of the 
year, and is woven into cloth by the rural popula- 
tion during the long winter season when the work 
in the fields is suspended. The import of English 
yarn advanced from 75721. in 1897 to 89791. in 1898. 
but it is hopelessly handicapped by the price, 
which is about 10 yen (1l.) higher per bale than 
the Japanese article. Bombay yarn has disappeared 
from the list at all the ports, except at Woénsaw, 
where by some freak there was an increased im- 
port last year. The product of the Chinese mills 
has so far met with no demand in Korea. A small 
consignment of Shanghai yarn was sold last year on 
the same terms as Japanese yarn, but the experi- 
ment gave too much trouble to give any encourage- 
ment for a fresh trial. In the competition for the 
piece goods trade with Korea, the Japanese enjoy 
an undoubted advantage in the proximity of their 
country. The trade depends largely upon the 
hazard of a die—the success or failure of the rice 
crop—and the Japanese are naturally in a much 
better position to meet the requirements of the 
market on the short notice than persons who have 
to send their orders to distant countries and cal- 
culate the chances of a demand months before- 
hand. 

The import of metals has risen from 56,1811. in 
1897 to 57,0281. in 1898, and a large part of it is in 
the shape of old iron, which is now largely used by 
Japanese blacksmiths in making tools and imple- 
ments of a much more serviceable kind than the 
clumsy articles of native manufacture. Railway 
plant and machinery rose from 15,6901. to 32,7501. ; 
timber and building material account fora sum of 
37,2941. ; and Japanese matches retain a firm hold 
of the market with an import of over 14,0001. 

The carrying trade with Korea remains almost 
exclusively in the hands of the two Japanese com- 
panies, the Nippon Yusen Kaisha and the Osaka 
Shosen Kaisha, whose friendly rivalry does not ap- 
pear to be sufficiently active to affect much reduc- 
tion in freights. What competition there is is not 
so much between the two steamer companies as be- 
tween the steamer companies and the sailing vessels, 
which, however, is mostly confined to the export 
trade. The number of steamers entered and cleared 
at Korean ports in 1898 shows an increase of 349, 
with an increased tonnage of 40,346 tons, as com- 
pared with the preceding year. There was also an 
increase of 600 in the entries of sailing vessels, 
representing an enhanced tonnage of 18,349 tons. 
There is stated to be a tendency to replace the old- 
fashioned and clumsy Japanese junks by schooners 
of foreign type. The Korean flag is represented by 
344 entries, with a total of 81,059 tons. 

The Séul-Chemulpo Railway, the construction of 
which was commenced in the spring of 1897, still 
remains ina state which does not offer any very 
sanguine hope of its being completed before the 
end of the present year. The original American 
concessionaire entered into an agreement in May, 
1897, with a Japanese syndicate, in accordance 
with which he was to construct the railway, and 
on its completion hand it over to the syndicate for 
a sum of 2,000,000 yen (say 200,0001.). The date 


on which the railway should have been completed 
and handed over was October, 1898, but the 
Japanese syndicate apparently found it impossible 
to raise the money, and very slow progress was 
made with the work, Towards the end of 1898 the 
Japanese syndicate acquired the railway in the 


half-finished state in which it stood, and the 
Japanese Government gave them a loan of 
1,800,000 yen (say 180,000/.) from the indemnity 
fund, to complete the purchase and continue the 
prosecution of the undertaking. 

In September last a contract was signed between 
the Korean Government and a Japanese syndicate 
for the construction of a railway between Sdul and 
Fusan. Work is to be commenced within a period 
of three years from the signature of the agreement, 
and the railway is to be —— in ten years. 
The gauge is to be the English one of 4 ft. 84 in., 
which is also that of the Séul-Chemulpo line. The 
Korean Government are to provide all the land 
required for the railway, and to have the option of 
—— it at the end of 15 years. The distance 

etween Séul and Fusan is about 300 miles, and 
the estimated cost of the undertaking is nearly 
2,000,0007. sterling. In the present state of Japa- 
nese finances it seems doubtful if such a large sum 
can be raised without resort to foreign assistance. 
Steps are, however, being taken to conduct the 
preliminary surveys, and in the interests of Korean 
trade it is to be hoped that the task of construc- 
tion will be carried to a successful issue. 








NOTES. 
MECHANICAL STOKERS ON SHIPBOARD. 

THERE are probably few places in which efficient 
mechanical stokers would supply a greater need 
than on shipboard. The amount of fuel to be 
handled is enormous, amounting in some cases to 
over 400 tons per day, and the labour has, further, 
to be executed under the most exhausting condi- 
tions. It is a well-recognised principle that the 
heavier the work to be done, the greater is the 
advantage to be derived from the displacement of 
hand labour. Again, mechanical stokers are pecu- 
liarly successful in burning inferior coals, without 
the production of smoke. It is true that a very 
skilful and intelligent fireman can often effect 
wonders in this way by properly manipulating his 
fire, the fresh coal being kept to the front until 
most of the volatile hydrocarbons have been driven 
off, and then pushed to the rear, to make room for 
afresh supply. On shipboard, however, no such 
refinements are attempted ; and, indeed, in the 
case of many factory furnaces, the proprietors find 
it safer to rely on the use of Welsh coal than on the 
skill of the boiler-room attendants, if the prevention 
of smoke, as required bythe municipal regulations, is 
to be effected with certainty. At sea, however, there 
are no penalties for smoke nuisances, and conse- 
quently every ocean tramp is followed by a trail of 
smoke, which at times persists for long after the 
offending funnel has passed out of sight. Hence, 
whilst a successful marine mechanical stoker would 
enable a reduction to be made in the present stoke- 
hold staff, and an improvement in its quality, it 
would also be highly beneficial from an sesthetic 
standpoint. The assertion is sometimes made that 
the production of black smoke is in itself an evi- 
dence of an important waste of good fuel, and it is 
no doubt true that the ideally perfect combustion 
would give rise to the production of nothing but 
transparent and inoffensive gases. Nevertheless, 
devoutly as this consummation is to be wished, the 
actual loss of valuable fuel through the produc- 
tion of even the densest and blackest kind of smoke 
is totally insignificant. Hence other reasons are 
needed to persuade proprietors to adopt mechanical 
stokers than the possibly more economic use of the 
fuel; but on shipboard these accessory advan- 
tages are so important both as regards material and 
personne! that a thoroughly successful marine stoker 
is certain to be rapidly adopted. The matter is 
now being experimented on in the States, where a 
large steamer, the Pennsylvania, has been fitted 
up with mechanical stokers by the American 
Stoker Company, and has been submitted to 
trials by two officers of the United States 
Navy. The Pennsylvania is a lake steamer 
measuring 450 ft. over all by 50 ft. beam, and 
having a draught of 18 ft., at which her displace- 
ment is 10,153 tons. The engines are of the quad- 
ruple-expansion type, designed for a maximum of 
1600 indicated horse-power, and are supplied with 
steam at 250 Ib. pressure by two Babcock and 
Wilcox water-tube marine type boilers, which have 
a total weight of 145,860 lb. empty, and contain 
33,492 lb. of water. The stokers are of the 
underfed type, the fuel being pushed into the 
furnace from the hopper by means of a screw 





conveyor working below the level of the grates, 


As the fuel is fed forward the fresh coal is pushed 
up from below, and causes the partly burnt fuel, 
ashes, &c., to flow over on to the side grates, 
where the combustion is completed. The fuel used 
on the trials, of which eight were made, five being 
each of six hours’ duration, was an inferior grade 
of slack coal containing a large percentage of 
refuse, yet the report of the tests states that steam 
was well maintained throughout and smoke was 
practically absent, save when the fires were being 
‘* sliced” or clinkered. The evaporative efficiency 
was excellent, being equivalent to 8.8 lb. of water 
from and at 212 deg. Fahr. per pound of coal, 
which, as already stated, was of poor quality. 


SIBERIAN PROGREsS. 


The Russian Government is, with great energy 
and foresight, pursuing its work, in various direc- 
tions, for the purpose of assisting the progress of 
Siberia. The fact that Siberia will in all proba- 
bility soon cease to be the dreaded home of 
criminals is only one link in this chain—only one 
of the many efforts for introducing European 
culture into the vast possession of the Tsar in 
Northern and Central Asia. Siberia has hitherto 
known nothing, or in any case very little, of 
customs, and tariffs, and goods from all parts of 
the world have been imported into Siberia free of 
duty. This will now be altered, and Siberia will 
henceforward have its closely guarded tariff fron- 
tier, both along the coasts of the Pacific Ocean, 
and on the inland frontier. A general customs 
station will be erected at Vladivostock, and 
other stations will be erected at Krasnojarsk, 
Chabarowsk, Tejeljabinsk, and other towns, in 
addition to which customs officers will be stationed 
at the ee and many of the auxiliary stations 
of the Siberian railways. Siberia will have its own 
customs department; the finance ministry at 
St. Petersburg will act to a great extent quite 
independently. The new railways and the increas- 
ing trafic have brought about the development of 
new industries and the discovery and exploita- 
tion of different natural resources, more especially 
within the mining industry; among these gold 
ore and gold dust are an important feature. 
At Tornsk will be erected a State establish- 
ment for the handling of gold ore, and several 
large gold-washing installations will also be 
constructed. Of the greatest importance is also 
the projected Central Asiatic railway, to which the 
Traftic Minister, Prince Chillon, has given the 
initiative. His Excellency has himself undertaken 
an extensive journey to those parts of Central 
Asia, through which the projected railway will 
pass. It will start from Tejeljabinsk on the main 
Siberian railway, from there pass through the 
vast coast expanses of the Baikal Lake, over the 
Airal mountains, through fertile plains to 
Samarkand, the starting point of the Transcaspian 
railway, thus bringing about a communication 
between the latter and the great Siberian railway. 
It has, however, been officially admitted that this 
new railway may have to encounter many technical 
difficulties, which may entail material delay. 
Among these difficulties may be mentioned the 
building of several large and expensive bridges, 
&c. On the other hand, fresh discoveries of coal 
mineral deposits are being constantly made in the 
Airal mountains, which in this respect bid fair to 
become for Central Asia what the Ural is for 
{uropean Russia ; the Airal mountains will, how- 
ever, have to be extensively tunnelled in more 
places than one. The large plains already referred 
to are considered particularly well adapted for 
agriculture, and will, it is thought, become vast 
producers of corn. As the Transcaspian railway of 
late has been connected with two new branch lines 
of importance, to Dusehak on the Russo-Persian 
frontier, and to Cabul, the contemplated central 
Asiatic line will prove a connecting link between 
Siberia on the one side and Persia and India on the 
other. 


Tur Larcest TroopsHip FoR SoutH AFRICA. 


To-morrow (Saturday) the Castle Liner Kildonan 
Castle will leave Southampton for the Cape with a 
further instalment of that army corps which is to 
enforce the paramount influence of Britain in South 
Africa, and asthe shiphas been specially fitted for the 
transport of troops, and is amongst the largest ships 
ever used for this purpose, some particulars may be 
given. She was launched on August 22 last ; but 
under ordinary circumstances would not have been 





completed until the beginning of the year. When 
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I 
plnced at the disposal of the Government, the 


Fairfield Company, and their manager, Mr. Edmund 
Sharer, with characteristic energy set to work, and 
in less than three weeks the work already done in 
arranging cabins was demolished and troopship 
fittings supplied for 3000 officers and men. At the 
same time, Mr. Alexander Gracie, the engineering 
manager, has made almost a record in placing the 
large cylindrical boilers and the two sets of quad- 
ruple-expansion engines of 11,000 indicated horse- 
power, with the great mass of auxiliary ma- 
chinery, on board. And now as to the ship and 
the fittings. The vessel is of the following dimen- 
sions: Length over all, 532 ft. 3in. ; length on 
water line, 515 ft. ; breadth, extreme, 59 ft. 3 in.; 
Depth, moulded, 38 ft. 9in. The gross tonnage 
is about 10,000. The vessel will now contain 
accommodation for about 110 officers in the first 
class, berthed amidships, and 80 in the second 
class, berthed aft, principally arranged on the 
upper and promenade decks. Of these there are 
several single-berthed cabins, but most of the 
cabins have two berths each. On the troop deck, 
a fine open space about 400 ft. long and the full 
width of the vessel, mess tables, with a place and 
equipment for every individual soldier, are provided, 
and Leusnoeis suspended from the deck overhead, 
also fittings for valises, accoutrements, racks for sea 
kits, helmet-rooms, hammock racks, blanket-rooms, 
and baggage-rooms. There are also provision-rooms, 
canteens, and issuing-rooms, band instrument- 
room, hospitals and dispensary, prisons and guard- 
room. Commodious washing places and latrines 
are arranged on the open deck above, clear of the 
troop deck, temporary deck-houses having been 
erected to enclose these. Two large orderly-rooms 
have been fitted up on the parade deck. Com- 
modious horse-boxes are provided for twelve 
officers’ chargers. Cooking and baking facilities 
are provided for about 3000 men, also large 
pantries, with steam carving-tables, sculleries, &c. 
The sanitary accommodation and lavatories through- 
out the vessel have received special consideration, 
and are of the latest and most approved descrip- 
tion. An ample number of baths are provided, 
and a continuous water service will be supplied on 
each troopdeck. A complete installation of electric 
light is arranged on board. In addition to over 
1000 lights in the ship, there are 23 motor-driven 
blowing and exhausting fans (20 of which are each 
capable of passing 3400 cubic feet of air per minute) 
for sending air down to the engine-room and stoke- 
holds, and for extracting vitiated air from the 
troop decks, 


Tue Corron-Sprnninc InpDusTRY IN JAPAN. 


According to the latest advices from Japan the 
cotton-spinning industry in that country seems to 
have recovered from the period of depression that 
overtook it last year, when the factories were 
obliged to knock off night-work and materially reduce 
their production. The three million yen judiciously 
sean at the disposal of the industrials by Count 
Inonye, during his tenure of the portfolio of finance 
in the spring of 1898, seem to have proved most 
serviceable, and things are once more booming; so 
that competition to obtain expert labour has again 
become keen among the Osaka factories, and stories 
are told of very questionable ruses resorted to by 
managers to entice away each others’ hands. It is 
expected that the output this year will aggregate 
1 million bales, 600,000 of which will be lies by 
the home market, and the remainder will go to 
China. It is claimed that the Japanese spinners, 
by mixing Indian and American cotton, obtain 
yarns exceptionally lustrous and durable, and that 
Chinese consumers recognise the superiority and 
are willing to pay a higher price by 2 yen per bale 
for the Japanese product. The prediction is that 
70 or 80 per cent. of the yarn purchased this 
season at Tientsin, Chefoo, and Newchwang will 
be Japanese. As yet, however, it has not yet 
found favour in southern China, but the Japanese 
believe that this will come in time. In this con- 
nection it is interesting to note that the latest con- 
sular report shows an increase of 16,782 tons in 
quantity, and 143,748I. in value of raw cotton im- 
ported into Japan. Of this amount, British India 
supplied 54 per cent., slightly less than during the 
previous year ; the United States came second with 
32 per cent., more than twice as much as Japan 
procured from that country in the preceeding year, 
while from China came only a little over half as 
much as in 1897, namely, 11 percent. The import 


the patriotism of Sir Donald Currie, she was | 


‘from French India remained almost stationary, 
being about 2 per cent. Egypt, which did not ap- 
pear in the returns for 1897, sent 720 tons. The glut 
in the market, cause by overbuying on the part 
of Japanese merchants of cotton yarns, culminated 
during the summer of 1898 in foreign importers in 
Yokohama combining to enforce delivery, and an 
arrangement was arrived at to charge interest to 
cover holding charges. _ This action had a most ex- 
cellent effect, for it put a stop to speculative buy- 
ing on the part of unscrupulous traders, who had 
hitherto succeeded in compelling foreign importers 
to hold their goods practically indefinitely free 
of charge. The new duty, an increase of 7 yen 
83 sen over the old scale, will be certain, in the 
very near future, to put an end to trade in ordi- 
nary yarns, while people competent to judge 
are of opinion that in a few years the trade in 
gassed yarns will also disappear. Already three or 
four mills have been established which spin an ex- 
cellent quality of twist from Egyptian cotton, and 
although their ‘‘ gassing” and ‘‘ finishing” at pre- 
sent leave something to be desired, there is no 
doubt that in time these defects will be success- 
fully overcome. The apparently large dividends 
which were at first paid by the cotton-spinning 
companies were made up, to a considerable extent, 
of what should have been set aside for deprecia- 
tion and a reserve fund for the renewal of machi- 
nery, and the consequence was that in a few years 
many of them found themselves in financial diffi- 
culties. These were met by the special loans from 
the Finance Department, above mentioned, and by 
the facilities granted by the Industrial Bank on con- 
dition that the spinning companies should build up 
a reserve fund. For some time matters looked 
brighter ; but in the latter part of last year it was 
decided, at a meeting of Union Cotton Spinners, 
that each company belonging to the union should 
suspend work every month for four days in order 
to check over-production, as there had been an 
increase in the output of yarn during the past 
five years of over 250 per cent., and that the 
Government should be approached on the subject 
of an annual subsidy of 500,000 yen. The decision 
to stop work periodically was, however, revoked in 
February of this year, in consequence of a revival 
of trade with China, and judging from present 
conditions there is a prospect of good trade in the 
near future. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on 
October 27, Professor W. E. Ayrton, F.R.S., Vice-Presi- 
dent, in the chair, Dr. 8S. W. Richardson read a paper 
“On the Magnetic Properties of the Alloys of Iron and 
Aluminium.” Observations were made upon four alloys 
containing respectively 3.64, 5.44, 7.89, and 18.47 per 
cent. of aluminium. The alloys were used in the form 
of anchor rings, and were wound with primary and 
secondary coils, separated by asbestos paper. The tem- 

ratures used ranged from — 83 deg. to 90C deg. Cent. 

he low temperatures were produced by the rapid 
evaporation of ether, surrounded by ice and salt or by 
te: ton dioxide snow. The high temperatures were ob- 
tained either electrically or by gas muffies. In both cases 
the actual temperatures were deduced from the resistance 
of the secondary, which was made of platinum wire and 
wound next the metal. The author employed Maxwell’s 
mill method of measuring mutual induction, increasing 
the sensitiveness by the introduction of a secohmmeter, 
making about three revolutions per second. In order to 
test the accuracy of the method, some of the experiments 
were repeated with a ballistic galvanometer in the ordi- 
nary way, and the agreement obtained between the results 
in the two cases was well within the limits of experi- 
mentalerror. The chief conclusions to be drawn from the 
experiments may be summed up as follows: (1) The 
alloys behave magnetically as though they consisted of 
two distinct media superposed. (2) The general round- 
ness of the curves and their lack of abruptness near the 
critical point seems to indicate that the alloys are hete- 
rogeneous in structure. (3) The permeability decreases 
with rise of temperature near the critical point until a 
minimum value is reached, when further rise of tempera- 
ture produces very slight diminution, if any, in the 
permeability. (4) The experiments suggest that the 
maximum value of the permeability for an alloy contain- 
ing 10 per cent. of aluminium is reached at about 90 deg. 
Cent. (5) An alloy containing 18.47 PB aed cent. of alu- 
minium has a critical point at about 25 deg. Cent., and 
gives no indication of temperature hysteresis. This alloy 
probably has a maximum permeability much below 
—%0 deg. Cent. The author has found that at high 
temperatures there is a second maximum in the induction 
curve. This maximum becomes less and less noticeable 
as the field is increased. 

The secretary read a note from Professor Barrett on 
the ‘‘ Electric and Magnetic Properties of Aluminium 
and Other Steels.” The first part of the note dealt with 
the electrical conductivity of various alloys, and dis- 





cussed the effect of composition and annealing upon the 





value of the conductivity. The second part of the note 
referred to magnetic effects. The most remarkable effect 

roduced by aluminium on iron is the reduction of the 

ysteresis loss. The permeability of nickel steel is 
shown to be very much influenced by annealing. It is 
found that the addition of asmall quantity of tungsten to 
iron hardly affects the maximum induction, yet increases 
the retentivity and coercive force. The experiments 
show that the best steel for making permanent magnets 
is one containing 74 percent. of tungsten. The magneto- 
metric method was employed throughout. 

Professor S. P. Thompson drew attention to the wide 
poe, over the temperature over which the author had 
conducted his experiments, and also to the small number 
of alloys used. He said a very much finer connection 
between the properties could be obtained from the exami- 
nation of more alloys, and expressed his interest in the 
existence of the second maximum on the induction curve. 
He would like to know how the percentage composition 
of the alloys had been determined. Turning to Professor 
Barrett’s note, Professor Thompson referred to the differ- 
ence in the breadths of the hysteresis curves for alumi- 
nium and chromium alloys. | 

Mr, Appleyard asked for information upon the per: 
manence of the curves. 

Dr. Richardson, in replying, said the compositions 
were determined by analysis made after the experiments 
had been performed. It was pro to on the 
research upon a series of aluminium alloys which he had 
obtained. 

The chairman expressed his special interest in the 
agreement which the author had obtained between the 
ballistic method and the null method of Maxwell in- 
creased in sensitiveness by the secohmmeter. 2 

Mr. Addenbrooke exhibited a model illustrating’ a 
number of the actions of the flow of an electric current. 
The model consisted of a spiral of steel wire in the form 
of a closed circuit. Inside the spiral was placed a wire 
which was supposed to be carrying the current and which 
directed the motion of the spi A rotational move- 
ment given to one part of the spiral was transmitted by 
the wire and produced a rotational movement at another 
part of the spiral. The resiliency of the spring represents 
capacity and the torque electromotive force. Self.indue- 
tion can be represented by weighting the spring. Pro- 
fessor Everett expressed his interest in the way that the 
correspondence between the a tion and the rotation 
agreed with that between the direction of a current and 
the direction of the magnetic force. Professor S. P. 
Thompson agreed that many analogies could be worked 
out by the model, but gave one or two examples to show 
that erroneous conclusions might be drawn by pushing 
the analogy too far. 

Mr. W. Watson repeated some experiments with the 
Wehnelt interrupter devised by Professor Lecker. The 
experiments showed in a clear and striking manner the 
fact that subsequent sparks tend to pass through the por- 
tion of air heated by the first one. In the first experi- 
ments, motion of the heated air was caused by differences 
in density, and in the later experiments by allowing the 
— to take place in a strong electro-magnetic field. 

he continuous rotation of the spark in a given field 
proves the unidirectional nature of the discharge, In 
reply to Mr. Blakesley, Mr. Watson said he used the 
word ‘‘ionised ” in his explanations to express simply the 
fact that the air had been rendered a conductor 9 the 
passage of the spark. 

The chairman referred to one of the first experiments 
performed. In this experiment the electrodes consisted 
of two copper wires in a vertical plane, slightly inclined 
to one another, and nearest together at their lowest 

ints. On switching on the current the spark passed 

tween the lowest points, but as the ionised air ascended 
so did the most —o path, and consequently the 
— worked its way to the top of the electrodes. eve 
the heated air passed away, and the spark returned to 
the lowest point to rise again. The chelnnen thought 
that these effects might be due to the magnetic forces 
produced by the circuit itself. That similar effects in the 
arc light were due to this cause had been proved many 
years ago. 

Mr. Watson repeated some of the experiments under 
new conditions, and proved that the explanation of the 
phenomena was not to be found in the tendency of the 
circuit to enl itself owing to magnetic forces. 

Mr. Boys pointed out that the relation of the heating 
effect to the current, which was small in the arc light was 
very large in the case of the spark discharges used, and, 
therefore, the movement of the spark ag latter case 
was practically determined by the heating effect in conse- 
quence of the relatively small importance of the electro- 

etic effect. 
rofessor S. P. Thompson remarked that similar effects 
could be produced by an alternating current working an 


ordi induction coil. 

The Society then adjourned until November 10, when 
the meeting will be held in the Central Technical Insti- 
tute. 





Pootine ORDERS For Cars.—Five Hungarian manufac- 
turers of railway cars have concluded an arrangement by 
which all orders received by them will be pooled among 
their works in a proportion previously determined. 

Buenos Ayres Great SourHERN Raiway.—The di- 
rectors have authorised the construction of a line from 
Olovorria to Blanca, which is the only remaining 
obligation of the company under an arrangement made 
with the Argentine Government in June, 1895. The line 
will be started from the Bahia Blanca end, in order that 
rich agricultural camps between that port and Pringles 
may be put in direct communication with the former 
with as little delay as possible. 
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AMERICAN COMPETITION. 
To THE EDITOR OF ENGINEERING. 

Srr,—Permit me to congratulate Mr. Barnes upon his 
very able article on American Competition which appeared 
in your last issue. Not only is it full of sound common 
sense in the interests of the engineering industry in this 
country, but the nice spirit in which the article is written 
will, I feel sure, be appreciated by all employers. 

I am pleased to note that the wisdom of starting work 
at 6 a.m., a8 customary here, is questioned ; for I do not 
believe that it is either to the interest of the employer or 
for the comfort of the men to commence at this early hour, 
with two breaks in the day for meals. 

During a recent visit to the States, where the custom is 
to start work at 7 a m., I met a large number of workmen 
who had been formerly employed in this country ; and 
their feeling undoubtedly was in favour of starting at 
7 a.m. instead of 6 a.m., with one break for meals instead 
of two, based upon their experience of both systems. 

I should be glad if Mr. Barnes’ article should lead to 
the careful consideration by masters and workmen as to 
whether a modification of the hour of commencing work 
might not be desirable in the interest of all. 

I remain, yours truly, 
A. F. Yarrow. 

Isle of Dogs, Poplar, London, E., October 28, 1899. 





To THE EprtTor or ENGINEERING. 

S1r,—You have devoted fifteen to twenty columns to 
sag various persons to tell us the causes and remedies 
or American competition, and possibly you intend to 
= as much space again to the same subject. It is to be 

oped that your future contributors will be able to 
throw a truer light on the subject than those whose 
lucubrations have already appeared, for certainly they 
have not advanced the subject very much. 

The true cause of American competition is the United 
States tariff. The manufacturers have for years been 
taking toll of the agriculturalists, and have laid out the 
wealth so acqui in extensions of works until they 
have overgrown their home market. Recently they have 
had to dispose of their surplus production, and have had 
to do so at prices which would enable them to gain an 
entrance into other countries. The sole thing which 
they have been able to sell on its merits has been the 
automatic machine tool, which has been brought to a 
great state of perfection in America by reason of the 
dearness of labour. Everything else sold in Europe 
has been disposed of at a loss. At the close of 
last year there was a severe, but temporary, slump 
in prices in America, and for a little time the chief 
industries were carried on without profit. But the 
reaction was quick, and now prices are exceedingly high, 
and manufacturers do not intend to let them drop again 
in thesame way. To that end they have formed immense 
trusts, the main object of which is to secure the benefits 
which flow from the tariff. When the present flush of 
trade expends itself, these trusts will curtail production 
to some extent, keeping up home prices and dumping the 
surplus of their output in Europe at cost price, if need 
be. They exist by virtue of the tariff. If that were 
abolished, we should see articles on ‘‘ British Competi- 
tion ” in the American papers, while here we should be 
too busy toread any papers at all. The source and origin 
of American competition is the willingness of the Western 
farmer to support native manufactures. The system has 
prevailed so long that any relaxation of it jaarenY § dislocate 
society in America, and we must make up our minds to 
put up with it as best wecan. Apart from certain classes 
of machine tools, and from electric tramway appliances, 
we need only fear a fitful and spasmodic competition, 
varying with the state of the home demand in the States. 


Yours truly, 
October 31, 1899. J. 7. B. 





To THE EDITOR OF ENGINEERING. 

Sir,—In the thoughtful and suggestive articles you 
have published on American Competition, there are con- 
stant references to the American character. This only 
shows how dangerous it is for writers to stray out of their 
own domain. No doubt the various authors are capable 
engineers, or successful men of business, but evidently 
they know nothing of poyoeiegy. It is merely a 
popular delusion that there is such a being as a 
typical American, or a representative variety of character 
which can be called American. National character 
is the result of heredity, environment, and climate. 
Now the American people are a mixture of Anglo-Saxons, 
Celts, Latins, Teutons, Slavs, and Scandinavians, and 
there has not yet been time for an intimate fusion of these 
races to have taken place. The great European immi- 
gration into the States does not extend over more than 
three generations, and the natural tendency of like to 
mate with like will have rendared the admixture even 
less perfect than calculations might assume it to be. 
After hundreds of years there is no typical British 
character; we have an — character, a Scotch 
character, and so on, but no British character. If that 
be so in this small country, how much more so in the 
States with their enormous distances. There is a New 
England character, a Creole character, possibly a Califor- 
nian character, and in course of time (may we not live to 
see it!) there may be a Chicago character. But up to 
the present the influence of heredity has been to keep 
these characters quite distinct. 

Again, the environment is very different in different 

ts of the country. In New York, the air is full of 
nance and business. In Boston, literature and the pur- 
suit of culture occupy the public mind. In New England, 
the remains of Puritan sentiment have not entirely lost 
their power. In San Francisco, life is taken easily, and 
pleasure forms a distinct factor in it. St. Louis is 








German ideals, while in Chicago the 
Almighty Dollar is the standard in everything, from the 
cradle to the grave. All these diverse influences cannot 
tend to one resultant. If anyone thinks they do, let 
him try the experiment of assuming that the Boston man 
comes from Chicago, and he will find how vigorously the 
American will repudiate the idea that there is anything 
in common between the Atlantic seaboard and the ** wild 
and woolly west.” ; 

As for climate, the United States have every variety ; 
Europe cannot show greater contrasts. We are accus- 
tomed to ascribe the want of enterprise of the Neapolitan 
to the hot summers and warm winters he endures or 
enjoys. But New Orleans is hotter than Naples, and 
has yellow fever thrown in. New York, on the other 
hand, could at times give points to the North Pole, and 
the Norwegian, landing in a blizzard, warms himself by 
the remembrance of the ice-bound coasts of his native 
land. If climate be potent to mould character, as un- 
doubtedly it is, there should be a lot of character in 
America, but of a very heterogeneous variety. A country 
which stretches almost from the tropic of Cancer in the 
south to beyond the Arctic circle in the north, and from 
the Atlantic to the Pacific, can never develop a typical 
character. 

When next your correspondents write that we are 
suffering because of the inferiority of the British char- 
acter in comparison to the American character, perhaps 
they will be good enough to explain what variety of 
British and American characters they have in their minds. 
Are we to model ourselves on New York, Boston, Pitts- 
burg, San Francisco, or Chicago? If the latter be the 
case, the epitaph of the nation will be, ‘‘The last end of 
that ‘ people’ was worse than the first.” 

Yours truly, 
Psycuic, 


dominated b 


To THE EpiToR or ENGINEERING. 

Sir,—‘‘ Fair Trade” may cavil as much as he pleases 
at American methods, and the claims of American writers 
to certain mental advantages that have been developed 
in the United States. That such claims are justified is 
proved by all your writers on the subject, and the results 
obtained are also recognised, even by ‘‘Fair Trade,” 
despite his assertions to the contrary. Arguments based 
on mere personal opinions will not check, or even con- 
demn, the American methods of standardising and sub- 
dividing labour to their most useful limits. So far as we 
can see, these methods will have to be copied by all 
manufacturing countries who pretend to occupy a 
front rank, and they are still capable of far greater 
developments. The fantastic fears of ‘Fair Trade” 
for the demoralising effect on the workmen, may be 
safely left tothe future. It is the present with which 
we are concerned in our successful efforts towards Ameri- 
can industrial competition, and that we are on the right 
road to secure and maintain the lead, is now beyond dis- 
pute. The much-abused Trust system helps us too, and 
even if ‘‘ Fair Trade’s ” alarms as to the dangers of these 
big combines are founded on possibilities, his opinions 
are certainly no better than those which other people hold 
to the contrary, and “sufficient to theday,” &c. Curiously 
enough, ‘‘ Fair Trade ” only touches indirectly on one 
fundamental cause of America’s manufacturing supe- 
riority, and all your contributors seem afraid to dwell 
upon it. It has been, in the first place, due to the im- 
position of protective tariffs that we owe our present 
unrivalled manufacturing powers. Without such aid 
capital could have found no industrial home investment, 
and energy and inventive skill could have had no home 
encouragement. When steel rails were first made in 
England we had to buy them from abroad, and it 
was only through protection and paying high prices for 
those of home manufacture, that we were able to gradu- 
ally improve and cheapen our methods, until to.day we 
can return the compliment and sell rails to England. I 
still hope to see this part of the question considered b 
your contributors, that is to say, the assistance whic 
protection has been in the past to American industries. 


Yours faithfully, 
London, October 31, 1899. 


PROTECTION. 
To THE Eprtor or ENGINEERING. 

Srr,—I sup our friend Mr. Barnes, when he wrote 

ou on the subject of competition, did not anticipate that 

NGINEERING would by members of the Amal- 
gamated Society of Engineers. He evidently thinks 
that we have no time to read such papers as yours; but if 
so he is mistaken. We don’t confine our attention to his 
own journals, and even if we did, the extracts which I 
see in the daily papers would have proved a sufficient 
eye-opener to send us to the complete article itself. These 
extracts, I find, gave quite a correct idea, and it is only 
through your columns that one can express oneself plainly 
as to Mr. Barnes’ idea of his duties as secretary ct expo- 
nent of our claims as workmen. 

If his article has been mutilated, then let him say 
so, and I will be the first man to assist in expressing 
regret for doubting his attitude; but, as it appears, it 
offers every encouragement to employers to displace 
well-trained and loyal members of the Amalgamated 
Society of Engineers by mere striplings. I myself 
spoke publicly and wrote in favour of the programme 
put forward by Mr. Barnes eighteen months ago, 
which was really against the American system; we 
were beaten largely because of the coming boom in 
trade, and to-day it seems all right when there is so 
much work going that no one need be idle. But 
idle-set must come, just as night follows day, and then 
what shall we do when we find onary in the machine- 
shop, and trained men in the labourers’ yard, or maybe 
fighting the wolf from the door. As trade unionists we 
were beaten because we chose to retire, just as the British 











left Dundee before the Boers ; but when our time comes we 
shall demand working under the old conditions. 

Mr. Barnes, therefore, has given our case away, and had 
no right to write as he has done as ‘‘Secretary to the 
Amalgamated Society of Engineers, London.” He is 
free to say what he likes as ‘‘George Nicol Barnes,” but 
I for one will take care that he has not the chance to give 
away our case again as the secretary, if I can help it. 
American methods, he admits, bring great hardships for 
the men, and only make the employer wealthier ; and yet 
he asks that without slavishly adopting them we should 
set our house in order, by adapting ourselves to, and 
harmonising our methods with, our own general social 
environment. hat does he mean by this? The 
American system of standardising can only apply where 
products are, so to speak, like peas. In some works we 
make every set of marine engines for tramp steamers 
alike; that is standardisation. If my 1% gn accepts 
Mr. Barnes’ view, and decides that must attend 
two machines instead of one while on time pay, the worry 
is doubled, and only the employer profits. It is alto- 
gether a game of ‘‘two to me and one to you,” unless he 
gets a youngster to work the machines and bags me. It 
is all very fine trying to square the circle, and joining in 
the clamour for American methods, and for amending 
social environments. It puts me in mind of the old lady 
saying ‘‘ Mesopotamia.” If American tools are intro- 
duced, it is only to produce more; and unless work is 
done at much less cost, no good can come in the way of 
checking the import of American and German produc- 
tions into our market. Now, what I should like Mr. 
Barnes to do is to let us know, through your columns for 
preference, if he likes, how we workmen are to gain any 
advantage without those wearying strikes and lock-outs 
in the early future, and how we are to prevent ourselves 
sinking to the level of the American worker as painted 
by Mr. Barnes. Apologising for writing at such length, 

I am, yours truly, 
TURNER, 





To THE Eprror or ENGINEERING. 

_Srr,—I have read with much interest the contribu. 
tions on the above subject which have appeared in your 
journal for the last few weeks. 

For sound common sense and practical handling of the 
subject, I consider Articles I. and III. by far the best 
of the series, so far, and worthy of the most careful study 
7 all who have the industrial and commercial welfare 
of this country at heart. 

Ido not say this because of the so-called ‘‘ Yankee” 
source from which they emanate, but solely because they 
appeal to the intelligence and coincide with the ex- 
perience of everyone who, like myself, have been mixed 
up with labour and its commercial application for the 
last four or five decades. 

Coming, however to the latest, contribution as it 
appears in your issue of October 27, I have at last 
realised the fact that there is but a short step from ‘the 
sublime to the ridiculous.” Only fancy Mr. George N.. 
Barnes, secretary to the Amalgamated Engineers, con- 
descending to give us his views on the situation ! 

Yes, the high and mighty general who, just two years 
ago, was busily engaged leading his army of 45,000 silly 
dupes on a campaign which, according to himself and his 
“brother” Burns, was to bring the bloated capitalist 
to his knees, if not to sweep him off the face of the earth 
altogether. Only think of it! Mr. Barnes—the leading 
figure in a mad crusade, which from first to last has cost 
this country pte amount in millions of money than 
has yet been asked for to carry on the unfortunate war 
in which we are now engaged—is once before us, and 
with a humility so becoming, simply poses as ‘‘a repre- 
sentative British workman”—save the mark ! 

However long I may live, I know there is only one 
more surprise in store for me, and that is when I read that 
the Devil (I do not mean the ordinary printer’s devil) has 
rushed into print to bewail the failure of Christianity, and 
has set himself to laying down wholesome precepts for the 
——- guidance of Church and clergy. But, pardon the 

igression. 

have read Mr. Barnes’ paper more than once, and fail 
to discover what his object could be in writing it, unless 
to obtain what is so dear to the trades agitator and dema- 
gogue’s heart—a cheap advertisement. F 

uch that he tells us is not new, a certain proportion 
is not true, and for the remainder he has drawn liberally 
on his imagination. 

To follow Mr. Barnes in detail would, I fear, take up 
too much of your valuable space, so that his section on 
er prey I must pass over as a fair sample of special 
pleading so familiar to all who take any interest in trades 
union literature. 

Next in importance, as Mr. Barnes put it, comes the 
question of machinery. 

His illustration of a 2-ft. pulley being turned on 4 
10-in. lathe is too puerile to create even a smile. 

Does he require to be reminded that this would be 
looked upon as a boy’s job in any shop—even that “‘ of a 
firm of world-wide reputation ;” and not necessitating the 
use of a high-class tool with a union man at 38s. to 40s. 
per week tosimply Icok on? If Mr. Barnes ever had the 
misfortune to eat meh he would have avoided such 
aslip as this, His following remarks in this same con- 
nection, being irrelevant, I shall pass without comment. 
aun now as to the “construction and management of 
sho : 

I will admit that that particular workshop, ‘‘ without 
ventilation, except through the holes in the walls, and 
the heating arrangements which consisted of fires in old 
buckets, occupying the attention of many hands every 
morning,” must have been a funny shanty for a “‘ leader 
of men” to be obliged to work in. He does not tell us if 
this was anothcr concern of ‘‘ world-wide reputation, 
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but it is enough for us to know that the owners of this 
business found their way into the cops ate ae Court. It 
will naturally occur to the ordinary onlooker, that if this 
firm had a foreman to look after their business for them, 
by advising the ‘‘many hands” to keep themselves warm 
by means of a little honest work, instead of hanging 
around fires, the said firm might have delayed its visit to 
the Bankruptcy Court for an indefinite period. Passin 
over other details, I come to his opinions on ‘‘ hours an 
division of labour.” Mr. Barnes is not an early riser. 
The burden of his song—if he is musical—will, doubt- 
ss, be: 
- ‘‘Up in the mornings not for me, 
Up in the morning early.” 


Now, as this is essentially ‘‘Scotch,” we must bear in 
mind that he prefers it hot. How he likes it in summer 
will have to be found out. ; 

“T have,” says Mr. Barnes, “‘ worked in a dozen shops 
throughout England and Scotland, and I never knew of 
one in which a general and spirited start was made at 
six o'clock in the morning.” - | : 

Certainly not. The time for him and his class to make 
a general and spirited start (for the street) is five o'clock 
in the evening. But while considerin —. rising as 
being very unhealthy for the British workman, he strongly 
urges its claims upon the principals, the management, 
and the staff generally, down to the office-boy. 

His allusions to the tender susceptibilities of the 
workman are positively touching. e tells us that 
‘each man looks more or less unconsciously to his im- 
mediate superior, and it is to some extent dependent 
upon him for guidance and instruction ; hence the highest 
point of efficiency is not reached till each is at his post, 
from office-boy upwards.” : 

Does Mr. Barnes think for one moment that any intel- 
ligent reader of ENGINEERING is capable of swallowing 
such unmitigated ‘‘bosh?’ On the contrary, I take it 
that everyone [who has been even a short time in a 
‘* society shop” knows that all the guidance and instruc- 
tion the men trouble themselves about they have re- 
ceived cut and dried from their union, while ‘the 
highest point of efficiency” is reached only when the 
shop foreman knows his duty to his employer and does 
it. If Mr. Barnes possessed one scrap of practical know- 
ledge of the management of workshops he would be aware 
that if employers, managers, &c., do not come in till 
9 o'clock or after, it is in most cases because they have 
been engaged in their respective duties the previous 
night, long after the rank and file had accomplished 
their ‘‘spirited” movement through the gateway. 
The last statement to which I shall take the trouble 
to refer at present is that in which we are told 
that ‘‘engineering workmen instinctively dislike piece- 
work.” his is only true of a certain class which, 
I am sorry to say, forms the larger proportion of the 
union members. By this I mean the ‘‘duffers” and 
good-for-nothings, who seldom are in work more than a 
week or two at a time, and who are incapable of doing 
work when they get it. In the whole course of my ex- 
perience I never met with good workmen who did not 
gladly take to piecework, if they were only free from 
the thraldom of trade unions—as by that means they had 
the opportunity of earning more money, while showing 
their abilities and asserting their manhood at the same 
time. 

It will be a surprise to many to read that ‘‘ unions 
have no objection to piecework in the abstract, and that 
most of them favour it as against day-work.” 

I would like to know if Mr. Barnes can eliminate the 
word ‘‘abstract” from that sentence, so that we may 
understand what he means. 

RoBERTvs. 








WESTINGHOUSE GAS ENGINE. 
To THe Epitor oF ENGINEERING. 

Sir,—I regret that Mr. Dunlop has thrown up the 
sponge and retreated in such an undignified way from the 
controversy, without advancing a single valid argument 
in defence of his statement that the thermal efficiency of 
& gas engine increases as the size of the engine increases. 
Ido not—as Mr. Dunlop never ceases from doing—blow 
my own trumpet and claim to be an expert in either 
scientific questions in general or gas engine questions in 
particular. In discussions of this kind I rely solely on 
arguments and experimental data, which have met with 
general acceptance. It is not what Mr. Dunlop or myself 
may think of ourselves, but what other people think of 
the arguments and data we are able to Soaioee, that is 
of importance. 

The results of some gas engine tests, whether they do 
or do not follow the rule of three, whatever that may 
mean in reference to thermal efficiency, are certainly 
very surprising. According to the figures given in Mr. 

unlop’s Table, in the case of the 10 horse-power engine, 
the consumption of gas per brake horse-power per hour was 
18.25 cubic feet. This, with the tabular mechanical effi- 
rove ag 82 per cent., corresponds with a consumption of 
15 cubic feet per indicated horse-power per hour, which is 
stated in the ‘Table to be the consumption per brake horse- 

power per hour in the case of the 110 horse-power engine. 

0 that, in accordance with the figures in the Table, 
the indicated efficiency of the 10-horse-power engine is 
exactly equal to the brake efficiency of the 110 horse- 

wer engine. This is certainly a curious coincidence. 
Mr. Dunlop is very facetious about the mistake I made 
in describing a decimal of the first as one of the second 
— I have, however, made a much greater mistake 
, an this in my analysis of his wonderful equation for 

etermining the thermal efficiency. It isa pity he did 
ee state which of his three thermal efficiencies was to be 
®ptained from his formula. The mistake I made was to use 
word “efficiency ” in two significations, viz , (1) Heat 





converted into work. 
converted into work. The first meaning is clearly the 
right one. Mr. Dunlop has, in his Table contained in 
ape issue of August 25, adopted the second meaning. 
n accordance with Mr. Dunlop’s interpretation of the 
word ‘‘ efficiency,” we have 


heat ascertained by brake x 100 
heat converted into work 
So that his formula for one of his three thermal effi- 


ciencies, after correction by multiplying the numerator 
by 100, becomes 


2. Percentage of heat expended 


Mechanical efficiency = 


(heat converted into work)? 


t expended x heat ascertained 
by brake. 


Does not this formula reach the acme of absurdity ? 

The results of Mr. Dugald Clarke’s tests of gas engines 
may have convinced him that the thermal efficiency of 
gas engines increases with their size; but they do not 
convince me. Experimentalists are liable to error, not 
only in making experiments, but in drawing conclusions 
from the results of their experiments. Accepting Mr. 
Dunlop’s quotation from Mr. Dugald Clarke’s work as 
correct, the explanation given by that gentleman of the 
— increase of the thermal efficiency as the size of 
the engine increases, viz., that it is ‘‘ due to the diminished 
proportional loss of heat from the gases of explosion to 
the explosion walls,” is don a very self-evident 
fallacy. If the heat absorbed by the wallsand from them 
absorbed directly by the air were sufficient to reduce the 
temperature of the exhaust gases to the maximum tem- 
perature consistent with successful piston work without 
the aid of a water jacket, the explanation would have 
been perfectly valid, but in that case a partial coating of 
the cylinder of the smaller engine with a non-conducting 
substance would have put the smaller engine on an 
equality with the larger one. With a water jacket the 
heat absorbed by conduction can be varied at the will of 
the operator. 

I regret that Mr. Dunlop has declined to give the infor- 
mation I asked for. If he had done so, we might have 
advanced the science of gas engineering by discussing the 
possible practical limits of increase of mechanical effi- 
ciency ;“and, perhaps, have found out why the 40 horse- 
power engine is more efficient than the 110 horse- 
power engines. If Mr. Dunlop was not prepared to give 
the fullest information about the three engines he has 
selected, he ought not to have quoted them as examples. 
Although I have failed to illicit replies to my previous 
questions, I shall conclude my present letter with two 
more questions, which possess this very marked pecu- 
liarity, viz., that if taey are not answered by Mr. Dunlop 
they will answer themselves. 

1. Was the gas used in testing the three gas engines 
obtained from the Salford town mains ? 

2. Was a careful analysis made to ascertain the thermal 
power of the gas used at each test ? 


Yours truly, 
October 10, 1899. ONLOOKER. 
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WATER-TUBE v. CYLINDRICAL BOILERS. 
To THE Eprror or ENGINEERING. 

S1r,—Under this heading, in your issue of the 20th ult., 
you give valuable and interesting particulars of the alter- 
native designs prepared for the Indian troopship about to 
be built in this country, as she would be if fitted respec- 
tively with cylindrical boilers and Howden’s forced 
draught and with water-tube boilers of the Belleville 
type, with economisers. 

If you could supplement the data you have already 
given, I venture to think the following would add in- 
creased value: 

1. What area and space would the cylindrical and 
Belleville boilers occupy respectively ? 

2. What bunker space and capacity do the respective 
designs allow ? 

3. What feed arrangement, including evaporators, do 
the two systems involve? 

The consumption of fuel may be moderately taken for 
working at sea under ordinary conditions (native firemen, 
&c.) for a sustained speed of 17 knots at 14 lb. per indi- 
cated horse-power per hour for cylindrical, and not less 
than 2 1b. for the water-tube boilers, The consumption 
would be relatively higher with country coal. 

With 8000 indicated horse-power for the former the 
consumption, therefore, would be 129 tons per day, and 
for the latter 171 tons, an excess of 42 tons per day. 

Therefore, the difference between the total weight of 
boilers and engines of the two systems would be equalised 
in eight days’ steaming. 

For cylindrical boilers, with Howden’s forced draught, 
14.8 indicated horse-power per square foot of grate is 
moderate working, and with country coal (Natal, 
Japanese, &c.) would give a greater efficiency all round as 
against the water-tube boilers consumption. 

In face of our present National emergency, when our 
cruisers and transports have to make a passage of 4000 
miles, is not the consumption of fuel and absolute relia- 
bility as to working and integral parts of machinery and 
boilers of paramount importance ? 


Yours truly, 
November, 1, 1899, P L, I. 





THE LIFTING POWER OF AIR 
PROPELLERS. 
To THE Epitor oF ENGINEERING. 

Sir, — As one who has for some time past reached the 
“*steely-grey ” stage of experience in the zeronautical 
problem (so expressed by Mr. Phillips last week), but 
nevertheless, with as firm a conviction of its ultimate 





practical solution as I held in the roseate halo days of 
many years ago, T would gladly take this opportunity, 
through your columns, of comparing notes with Mr. 
Phillips, who, I know, has laboured energetically in the 
cause for at least an equal period with myself. j 

First, touching the “‘lifting power” or horizontal 
thrust (whichever way it is intended to be taken) of air 
propellers.. Some years ago I made a series of compara- 
tive experiments with these, trying various forms and 
numbers of blades and various angles of pitch, as Mr. 
Phillips probably knows, my paper dealing with these 
having been published in the reports of the Aeronautical 
Society. 

With the form and number of blades, giving together 
the greatest efficiency that I finally arrived at, viz, two 
narrow-tipped blades, alightiy concave on the driving side, 
the pitch of maximum efficiency for all velocities (up to 
2000 revolutions per minute with a 9-in. fan) was equal 
to two-thirds of the diameter, the tips of the blades 
having a rake or dip of 10 deg. with the plane of motion. 

I presume that Mr. Phillips does not mean to advocate 
direct vertical lift by means of fans —— on a vertical 
axis, but rather on a horizontal axis, and through the 
medium of aerocurves. f : 

For my part, I am a believer and experimenter in 
wave-action and bat-flight machines (models), as modifica- 
tions of the system advocated and tried with encouragin 
results by the late Mr. Brearey, the much-lament 
secretary of the Aeronautical Society. 

With regard to the letter from ‘‘H. W.,” I think that 
other practical experimenters with aerial fans will agree 
with me that his rather dogmatic statement invites ad- 
verse criticism, where he says: ‘‘ An air propeller differs 
from a screw propeller in water on account of the dif- 
ference between the skin friction of air and water.” 
‘*H, W.” apparently is of opinion that that is the only 
difference, 

T am Sir, yours faithfully, 
Srpney H. Houianps. 

Lyndales, Ellys-road, Coventry, November 1, 1899. 








“SIMILAR STRUCTURES AND MACHINES” 
AND “CAVITATION,” 
To THE EpiTor oF ENGINEERING. 

S1r,—The last number of ENGINEERING reproduces that 
part of Professor Archibald Barr’s important paper on 
**Similar Structures and Machines” relative to steam 
engines. 

Will you allow me to state that the same question was 
much more completely treated in my paper, ‘The Laws 
of Similitude as Affecting Naval Construction” (ENGI- 
NEERING, vol. lx., pages 54 and 55)? That “the maxi- 
mum powers of similar engines per ton of weight will 
vary inversely as the linear dimensions” is there clearly 
established, together with sag | other rules. 

In the same number you publish a letter referring to 
the sage ge the cavitation theory. May I remind the 
author “P. R. O.” that I was the first to prove cavita- 
tion experimentally, and to give an explanation of the 
phenomenon which I still believe to be true? (ENar- 
NEERING, vol. lviii., pages 58 and 60.) By dynamome- 
trical experiments at moorings with torpedo-boat No. 153, 
cavitation was observed at about 140 revolutions per 
minute when the immersion of screw was reduced, 
whereas with increased draught no cavitation occurred. 
No more did it with reduced draught, under way with 
330 revolutions. 

In both cases, at moorings and under way, the thrust 
of the screw was the same. It was proportional to the 
mean steam pressure in the cylinders; the only difference 
lay in the quantity of water acted upon by the propeller : 
quantity proportional to the speed uf the propeller. Is 
not this simple fact sufficient to prove that Messrs. 
Thornycroft and Barnaby’s theory, endorsed by 
“P. RK. O.,” and according to which cavitation occurs 
when the pressure per square inch on the screw, that is 
to say, the whole thrust, for a given screw, attains acer- 
tain amount—is not correct? Were it so, cavitation 
should no more occur at moorings than under way. 

In the encl paper, recently read at the Association 
Technique Maritime, I have endeavoured to show that 
for a given immersion cavitation takes place under way, 
when the product of thrust per unit of propelling sur- 
— by speed—and not the thrust only—attains a certain 
value. 

I hope be learned friends, Messrs. Thornycroft and 
Barnaby, will allow me this slight criticism. If I venture 
to offer it, it is because the proportions of screws are 
quite different, according as they are calculated by one 
tule or the other. No one acknowledges more readily 
than I do the immense progress in Engineering due to 
their combined labours, 

Iam, Sir, yours truly, 
J. A. Normand, M.I.N.A. 

Havre, October 31, 1899. 








BARNABY’S THEORY OF CAVITATION, 
To THe Eprror oF ENGINEERING. 

S1r,—Apropos ‘* cavitation,” is not the truth of the 
accepted theory that ‘‘cavitation” must necessarily 
lessen the efficiency of er very ee 
In the case of scoop propellers and such like, having a 
rapidly increasing pitch, where an excessive driving pres- 
sure and rapid displacement of a considerable mass of 
water produces cavitation, at the reverse side near the 
extremities of the blades, the increased resistance to the 
revolution of the propeller thereby caused, must, of 
course, necessitate the expenditure of a considerable in- 
crease of horse-power quite apart from the other dyna- 
mical difficulties that then arise; but if ‘‘cavitation” were 
provided at a more central portion of the reverse surface of 
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the blade, and its action exerted at'a greater angle to the 
plane of the surface of the sea, would it not very materially 
increase the resisting force of the body of water acted upon, 
and thereby the efficiency of the blade? I recently 
patented a form of blade which will enable such cavita- 
tion to be readily procured. It substantially consists in 
providing a flange at its reverse side of the edge of 
the blade, so shaped as to deflect the flow of water 
from the central portion of its reverse surface. This 
**cavitation” will arise when a high shaft velocity is 
reached, and thereby it will increase the relative re- 
sistance offered by the water by 15 lb. to 20 lb. to 
the squareinch. As we know, some authorities attribute 
the development of ‘‘ cavitation ” to excessive blade pres- 
sure, but if we assume that the atmospheric pressure is 
equivalent to a head of 34 ft. of water, it is impossible 
to reconcile such a theory with the fact that a pressure 
of 11} lb. was found sufficient to develop cavitation in the 
Daring experiments. My impression is that in conse- 
quence of its extreme elasticity the atmospheric pressure 
is not equivalent toany such head of water, and further, 
that cavitation is mainly due to the action of viscosity in 
retarding its replacing flow of the water. These are 
subjects of very great importance, and of general interest, 
and as my theories are largely grounded upon the 
** scientific use of the imagination,” I should be glad to 
have them corrected by such of your readers as have a 
greater knowledge of such matters. 
Tan, Sir, yours faithfully, 
T. M. Sraunton. 
Dalmeny, Howth, Dublin, November 1, 1899. 





To THE EprtTor oF ENGINEERING. 

Sir,—I notice that Mr. W. G. Walker, in his recent 
paper on air propellers, read before the British Associa- 
tion, published in your issue of the 6th ult., mentions 
that cavitation takes place in air propellers at certain tip- 
speeds. It would be interesting to compare these results 
with the results which Messrs. Thornycroft and Barnaby 
obtained with screw propellers. 

Yours faithfully, 
Horace E. Covuson. 

28, Hazlebury-road, Wandsworth Bridge-road, 

Fulham, London, 8.W., November 1, 1899. 


SCHNEIDER-CANET NAVAL TURRETS. 
To THe Eprror oF ENGINEERING. 

Messtzvurs,—Notre attention s’est portée sur la gravure 
grand format qui fait partie du numéro du 27 Octobre de 
votre estimable journal. Cette gravure représente les 
dispositions des tourelles barbettes du cuirasse le Marceau 
avec le sous titre ‘‘Constructed by Messrs. Schneider 
and Co., Creusot.” 

Cette indication est inexacte. 

Le cuirassé Marceau a été construit par la Société des 
Forges et Chantiers de la Méditerranée & la Seyne, sur les 
plans d’ensemble dressés parla Marine. Les dispositions 
des tourelles résultent de la collaboration de nos services 
techniques de la Seyne dirigés par M. |’Ingénieur-en- 
Chef Lagane, avec M. G. Canet qui faisait 4 cette époque 
vartie du personnel de la Société des Forges et Chantiers 
ze la Méditerranée. 

Nous ne voulons 


examiner ici quelle est la part de 
l’ceuvre commune dont il convient d’attribuer le mérite a 
la Marine, 4 M. Lagane ou a M. Canet; mais ce qui est 
hors de toute contestation, c’est que MM. Schneider et 
Cie. n’ont co-opéré en aucune fagon ni a Ja conception ni & 
l’exécution des tourelles du Marceau. 

D’autre part, en nous reportant a l'article explicatif de 
la gravure en question, page 516, ainsi qu’ l’article con- 
tenu dans votre livraison du 20 Octobre, 484, nous 
constatons que vous attribuez également 4 . Schneider 
et Cie. les installations des tourelles des garde cétes 
Frangais, Acheron, Styx, Phliégéton, Cocyte; celles des 
cuirasses greco Psara, Hydra, et Spetsia, et enfin celles 
du cuirassé Espagnol Pelayo. Or les travaux en question 
ont, comme ceux du Marceau, été projetés et exécutés par 
la Société Anonyme des Forges et Chantiers de la Medi- 
terranée ; et MM. Schneider et Cie. n’y ont pris absolu- 
ment aucune part. 

Nous vous serons par suite trés obligés de vouloir bien 
publier dans votre prochain numéro la présente lettre 
rectifiant les indications erronées contenues dans vos 
livraisons des 20 et 27 Octobre, indications que vous avez 
publiées, nous n’en doutons pas, avec une entiére bonne 
oi, mais qui n’en sont pas moins de nature 4 nous porter 
prejudice. 

Veuillez agréer, Messieurs, l’assurance de notre con- 
sideration distinguée. 

Lr Drrecrevur-GENERAL. 

Société Anonyme des ha et Chantiers de la 

Mediterranée, 1 Rue Vignon (Boulevard 
de la Madeleine), Paris, October 30, 1899. 

[We willingly give space to this letter, and we owe 
our cerrespondent an apology. We ought to have ex- 
plained in our article that the turrets of the Marceau and 
other vessels referred to were constructed in the Artillery 
Department of the Société des Forges et Chantiers de la 
Mediterranée, Havre, before its acquisition by MM. 
Schneider and Co., and with the collaboration of M. Canet, 
who is now associated with MM. Schneider, and director 
of the Creusot and Havre gun factories,—Ep. E.] 








Betcian Coat Impor1s.—The imports of coal into Bel- 
gium in the first nine months of this year were 1,969,734 
tons, as compared with 1,583,473 tons in the correspond- 
ing period of 1898. British coal figured in these totals for 
432,557 tons and 234,256 tons respectively. 





NorruEerRn Paciric RattroaD.—The position of the 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. The price of quicksilver is 
r bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 





Northern Pacific Railroad has so tly improved that 
it has now worked up a dividend of 2 per cent. per annum 
= its common stock, after providing for all fixed 
charges. This result is due to the dual increase in 
the traffic of the undertaking, and also to a second 
complete reorganisation of its capital. The Ameri- 
cans have not much patience about them, and when 
they find that a concern is over-capitalised they do not 
hesitate to write off much of the capital, and to start 
fresh upon a new basis. The history of the Northern 


Pacific is certainly a strange one. It was announ 











shortly after the close of the great American Civil War ; | of the great 


but it broke down completely in 1873, when it had been 
constructed from Duluth to Bismarck. After several 
years, the works were recommenced, and the line was 
at length carried to the Pacific coast. Even when this 
result was worked out, the position of the undertaking 
remained for some time a but the traffic has 

tly improved during the last two or three years, and 
eager 2 for the financial year ending June 30, 1899, 
further expanded to 26,048,674/., as com with 
23,679,718. in 1897-8. The progress of settlement along 


ced | the company’s lines has, of course, been the main cause 


y improved position of the enterprise. 
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6000 gallons capacity enables them to run 117 miles 
with one tank of water, the train consisting of seven 
cars as follows, viz.: Two postal cars, one combina- 
tion coach and baggage car, one coach, two sleepers, 
and one dining car. 

Below we give a statement showing the mileage 
made by four such eight-wheeled passenger engines, 
somewhat similar to the one illustrated, for the years 
1896, 1897, and 1898. 

Mileage made by Schenectady Engines. 


1898. | Total. 














sie 1896. 1897. 
Ergine 30...  ... 59,945 | 95,215 | 66,135 | 221,815 
144 | 98317 | 63,864 | 100,938 | 272/192 
168 92,247 | 100,662 75.817 | 268,696 

” 164 91,223 | 89,808 | 107,707 | 288,328 





Total mileage made by Schenectady engines 1,050,391 


During this period of time the best mileage made in 
any stated months was as follows : 


Engine 158. 


Miles. 
March, 1897 ... 13,792 
June, 1897 __.... 13,493 
March, 1898 ... 14,610 


The engine was handled by three regular crews, 
the regular run being to double the road between 
Indianapolis and East St. Louis, 476 miles daily, the 
west-bound train consisting of five postal cars, one 
express car, and one coach, making twelve regular 
stops. The east-bound train consisted of two postal 
cars, one combination coach and baggage car, one 
coach, two sleepers and dining cars from East St. Louis 
to Indianapolis, one additional coach being added at 
Terra Haute. 








INDUSTRIAL NOTES. 

Onx of the irritating things connected with labour 
movements, more especially Soler the last ten years, 
has been the constant variations in the demands made 
upon employers. New programmes have been formu- 
lated from time to time, which are bewildering, and 
must, of necessity, be the cause of anxiety to employers. 
In the older labour movements, when the conditions 
were very much worse than they are now, employers, 
as a rule, knew pretty well what demands were 
likely to be made, and could forecast accordingly. 
Now the uncertainty is so great that it is difficult to 
forecast what may happen within a comparatively 
short period. Trade and labour unions ought to have 
amore or less distinctive policy, though the action 
taken will depend upon circumstances that arise. 
These remarks have been originated by the newer de- 
mands of the railway men, whose manifesto has just 
been issued. Formerly a ‘‘ national programme ” was 
formulated after much discussion and many confer- 
ences, and towards that end the Amalgamated Society 
of Railway Servants worked under the leadership of 
the late Mr. Harford. That programme is now set 
aside for a newer one, and in the manifesto the execu- 
tive ask for powers very similar to those at one time 
exercised by the great labour unions in America. At 
the recent general meeting of the society the secretary 
“* was invested with authority to give sanction to move- 
ments as may meet his approval.” Such vast powers 
are too dangerous to be ‘‘ invested ” in any one person, 
however important that person may be. In so far as 
the programme is a national one, it is indicative of a 
settled policy, provided that it is not again varied, 
except as to action. The whole of the branches, over 
600 in number, have been communicated with, so that 
secticnal action may be averted. One of the objects 
appears to be to avert ‘‘ victimising,” which the exe- 
cutive declare to be far more — than is suspected. 
So much depends upon the effective and safe working 
of our vast railway system that a fair, and even 
generous, treatment of those employed is requisite, 
and in the long run the companies wlll be gainers 
rather than loserr, But any uncertainty in the work- 
ing of the lines will have to be avoided, as our eocial, 
as well as our industrial, life depends upon quick and 
safe travelling throughout the length and breadth of 
the land. All are equally interested in this, the com- 
panies, the employés, and the public, and all will 
suff.r if th re is any suspension of traffic. 

In the statement accompanying the manifesto, Mr. 
Bell states that no less than a score of applications 
have been made to him to sanction movements by 
various grades in different railways ; but he prefers 
some general organised and national movement. He 
says that ‘‘the hours worked by railway men, especi- 
ally those in the mining departments, are such as 
cannot be tolerated much longer. From 15 to 25 hours 
are the daily routine of engine-drivers and guards, 
and the companies close their eyes to the fact.” This 
is a general statement, and not to be received without 
evidence. A ‘‘daily routine” of 25 hours is not easy to 
understand. Mr. Bell proposes to deal with the hours of 
labour now, inclusive of Sunday work and overtime, 
leaving questions of wages to the future. Thisisa 
prudent decision, if decision it be. Safety and health 


have the first claim on every ground. The manifesto 
demands that each day shall stand by itself, and that 
overtime be paid for all hours beyond the fixed normal 
day. The amount claimed is time and a quarter for 
overtime, and time and a half on Sundays, from mid- 
night on Saturday to midnight on Sunday. The union 
also claim a guaranteed week. The demand is fora 
ten hours’ day for all engine-drivers, firemen, goods, 
mineral, and passenger guards and brakesmen ; eight 
hours for shunters ; and for signalmen, eight hours in 
busy cabins and ten as a maximum in all other cabins. 
Goods workers, draymen, the passenger staff, and all 


_| others now rated at over ten hours, to be reduced to ten 


hours ; platelayers, 54 hours per week, ‘‘ with an all- 
round advance of 2s. per week.” This is curious after 
the statement above as to wages. But whether the 
advance is to be applied only to platelayers is not 
quite clear. Presumably it refers to the ‘‘ goods 
workers, draymen, passenger staff, and all others now 
rated at over ten hours,” together with platelayers. 
Further on Mr. Bell says that ‘‘ having once secured 
these important principles the question of wages can 
on future occasions be more ott os regulated than by 
submitting ee entangled with hours, principles, 
and wages at the same time, as has been so often done 
in the past.” It seems almost incredible that such 
variations in words and practice should occur in one 
and the same document, sent out by hundreds of thou- 
sands throughout the length and breadth of the land. 
The men are told that the demands fall far short of 
what they require, so that they embody presumably 
the minimum of the men’s demands. 





The November report of the Associated Iron- 
moulders states that the association has every reason 
to be satisfied with its work. In the last report it was 
stated that the total membership was higher than 


- | ever before reached ; this month there has been an in- 


crease over that of 55 new members. There has also 
been an increase of members in work of 112, thus 
reducing the unemployed to that extent. The tide 
of prosperity is, therefore, flowing in so far as em- 
ployment in this branch of industry is concerned. 
Then, also, the financial position has vastly improved. 
The balance in hand has now reached 58,351/. 5s. 1d., 
showing an increase oi 1059/. 6s. 6d. in the month. 
But, with all this prosperity, the members are re- 
minded of their duty to husband the fund in case of 
need, rather than expend it wantonly in wild pro- 
jects. In one district, that of Aberdeen, there was 
no member on idle benefit, while in other districts the 
list of unemployed was lower than it had been for 
many years. The claims on the superannuation bene- 
fit have increased, and are increasing, but this shows 
the steadfastness of the members, as not only old age 
but period of membership, counts in this benefit. 
Eight members were accorded superannuation in the 
month, in addition to those previously on the fund. 
One member has been accorded 100/. accident benefit, 
as the doctors declare that he will not again be able 
to earn his living at his trade, though he may be 
able to do some other light work. ‘T'wo cases are 
mentioned in the report of members claiming com- 
pensation for injuries under the Act; in one the con- 
tention is that the injury was caused by his own act. 
The wages movement in Ayrshire has culminated in a 
demand for an increase in wages of 3d. per hour, to 
begin and date from December 20. The whole of the 
members are apprised of this, the notices having 
been sent to the employers. The Scottish Trade 
Union Congress have been appealing for funds, and 
the council suggest a contribution of 10/. The 
trades are rather over-burdened in this respect. There 
is the Trades Congress, as of olden time, the Scottish 
Congress, the Federation of Trades, and the Federation 
of the Engineering Trades, besides all the Local Trades 
Council, claiming support. The unions, as such, have 
no power over the expenditure, except as part of the 
organisations, 





The position of the engineering trades throughout 
Lancashire continues about the same ; there is activity 
generally in all branches. With respect to all, except 
some textile branches, the new work coming forward is 
stated to be of sufficient weight to replace the contracts 
running out. This applies to locomotive building, sta- 
tionary engine-building, machine-tool making, boiler- 
making, ironmoulding, smiths’ work, and all sections of 
electrical and hydraulic engineering. There is, indeed, 
no lack of work in any of these and cognate industries. 
The only difficulty, or at least the chief difficulty, 
seems to be to obtain the raw and finished material in 
sufficient quantities and with prompt deliveries to 
satisfy the needs of manufacturers and the requirements 
of the workmen. There has been, and is, a tolerably 
active inquiry for pig iron, and a fair weight of busi- 
ness bas bon put through, the quantity not being re- 
stricted to merely hand-to mouth uirements ; ‘but 
buying in any really large quantities has been excey - 
tional, for the quantity required is in excess of 
what makers can entertain for anything like early 
delivery. But even apart from this fact, the har- 








dening of prices which has been going on makes 








producers cautious about committing themselves far 
ahead. In spite of this it is reported that there jz 
still some low selling by merchants and others, 
even into next year, though makers’ quotations show 
an upward tendency, Such a state of things seems 
extraordinary. In the finished iron trade manufac. 
turers are so well sold for some months ahead that 
they are indifferent as to further orders ; indeed, new 
orders can scarcely be placed at less than 10s. per ton 
advance on the quoted rates. The steel trade continues 
pressingly active, especially as regards finished ma. 
terial, and prices are still hardening. There is a brisk 
inquiry for nuts and bolts, the prices of which are 
advancing. Altogether the position remains good, and 
the outlook, even far into the next year, is very en. 
couraging. There is a general absence of labour dis- 
putes in all these branches of trade, workers are on 
full time, often on overtime, and wages and general 
conditions are favourable all round. 





In the Wolverhampton district the iron and steel 
trades are more pressingly active than they have been 
for many years. Government agents have been dis- 
tributing some heavy contracts since quarter-day for 
marked bars, plates, angles, and rivet iron, both for 
the Royal Arsenal and for the requirements of the 
Navy. The requirements for these services have 
seldom equalled what they are at present. Then the 
export houses are sending heavy lines for various 
kinds of material for South America and several 
Colonial markets. One order alone, it is reported, 
comprised 5000 tons of hoops. There have also been 
inquiries for large consignments of hoops for the 
Government for packing purposes. Increased busi- 
ness has been doing in tube-strip and sheets for 
galvanising purposes. Current buying is, however, 
restricted owing to the large accumulation of orders 
on makers’ books and the prospects of a further 
advance in prices before the end of the year. So 
great is the demand for some classes of material that 
offers of from 2s, 6d. to 5s. per ton are made for 
early deliveries. But there is one great difficulty, 
namely, the scarcity of pig iron; many of the fur- 
nace proprietors have, it is said, sold the whole of 
their prospective output for six months. Steel is also 
wanted in large quantities, especially for construc- 
tional purposes, and great difficulty is experienced in 
getting orders on the makers’ books. ith such a 
state of things it is needless to say that quotations are 
very firm all round. The iron and steel-using indus- 
tries in the district are, for the most part, very busy. 
The engineering and allied trades, including engineers, 
ironfounders, boilermakers, bridge and girder con- 
structors, tankmakers, gasholder makers, smiths, and 
the workers in the railway sheds are busy, very few 
indeed being idle, while many have been on overtime 
in certain departments. here have been some 
rumours of a possible supply of American pig iron, 
but no deliveries seem to have been made. Labour 
questions are very quiet throughout the district. 


In the Birmingham district the iron market has 
manifested signs of increasing firmness as regards 

rices of material. Makers report that their order- 
Sedhes are full up to the end of the year, and that 
they are not in a position to accept further specifica- 
tions. Consumers have been keenly anxious to do 
business, and some, it is said, have offered ‘‘ almost 
unheard-of prices” to secure early delivery. The 
Admiralty have distributed some good lines in the 
district for material for use in connection with the 
South African expedition. Business with the Trans- 
vaal is, of course, at a standstill, but some ship- 
ments are being made to the Cape and Natal, though 
these are somewhat restricted. There are large in- 
quiries for railway rolling stock and bridgework for 
the Cape, makers being warned that they must be 
prepared to make deliveries immediately on the termi- 
nation of hostilities, showing that there is a belief 
that the war will soon end, and that quick develop- 
ments will follow. It is said that the production of 
iron and steel and galvanised sheets has now reached 
the fullest possible capacity with the plant which is 
at present available, the firms working both day and 
night to endeavour to keep pace with urgent require- 
ments. There is scarcely a department in which there 
is alull. The output of foundry pig is abnormally 
large, but it is insufficient to meet the demand. 
Quotations all round are firm, and there has been 
some talk on ‘Change of a further advance by the 
associated makers ; especially coal has again advanced. 
Local steelmakers report that they have fully six 
months’ work on hand, and that they are hindicapped 
by a scarcity of labour. There are some complaints 
amongst the operative sheetmakers that their wages 
are below the rates in South Wales, but no decisive 
action has been taken. Possibly the matter will be 
dealt with without a strike. The several branches of 
the engineering and allied trades are busy, very few 
indeed being unemployed—except, perhaps, from tem- 
porary causes. The same may be said generally of 
the other iron and steel and metal-using industries, 
most of whom are fully employed. It is exceptional 

















Nov. 3, 1899.] 


ENGINEERING. 





575 





for any to complain of slackness, though some report 
trade as only ‘‘ moderate.” The lighter industries are 
for the most part busy, some being now engaged on 
the usual seasonal work just before the Christmas 
holidays, and in anticipation of the New Year. Allto- 
gether the position is good, and the outlook is favour- 
able. 





The dispute between the colliery owners in South 
Wales and Monmouthshire, and colliery enginemen is 
becoming acute. A conference was held at Cardiff 
last week lasting the whole day, but it terminated 
without any settlement whatever. The enginemen 
allege that they work twelve hours per day for seven 
days a week, making a total of 84 hours per week. 
The men ask for an eight hours’ day, but the employers 
only offered one turn off in the fortnight, reducing the 
hours to 78 per week. The men complain that they 
got no extra remuneration: for Sundays or holidays, 
on which days they have to work all the same. As 
the negotiations were broken off without any accep- 
table offer as a basis of compromise, it is feared that 
a strike of some 20,000 men will be the result, inclu- 
sive of stokers, and some surface shaftsmen, in the 
Merthyr, Dowlais, and Monmouthshire collieries alone. 
In the present condition of trade this will be a great 
disaster. Surely some arrangement is possible to 
avert such a danger. Eighty-four hours per week is a 
long stretch, especially for men having such important 
duties as enginemen. 





At an important meeting held at the Mansion House 
on Saturday, when the large hall was crowded, it was 
reported that the Saturday Hospital Fund reached 
nearly 20,000/., thus almost overtaking the losses 
sustained by giving up the street collections. 





The directors of the Great Western Railway Com- 
pany have made some concessions to the goods guards, 
one being the reduction of working hours from 66 to 60 
hours per week. The chairman of the board met the 
deputation very kindly, and said that the directors 
could not see their way clear to grant all their de- 
mands, but the reduction of hours would date from 
the first day of the New Year. 

Matters are in a state of unrest on some of the rail- 
ways, in some cases strikes being threatened. On 
the North-Eastern lines some of the firemen struck, 
but they agreed to return to work pending negotia- 
tions, after an interview with some of the officials. 
The latter agreed to another conference when the 
matters in dispute will be considered. It is hoped 
that an arrangement will be arrived at. 

The men at the Port Talbot Docks Railway Com- 
pany have threatened to strike because the directors 
refused to receive Mr. Bell, the general secretary, on 
the subject of the men’s grievances. It is to be hoped 
that they will not take such a hasty step. 





The National Federation of Miners have, it is re- 
ported, given in formal notice of a 5 per cent. advance, 
to take place at the beginning of the year. It is pro- 
posed to hold a conference at an early date, at which 
the South Wales and Monmouthshire miners and also 
the Scotch miners will be represented. The intention 
is, if possible, to obtain a general rise all round, on 
the basis of 5 per cent. If this be granted the men 
will have attained the maximum under the agreement 
now existing. 

The Belgian Miners’ Federation have resolved to 
make a demand for higher wages, failing which the 
proposal is to strike. But before any such step is 
taken a general conference, convened for November 27, 
will be held, when the whole question will be threshed 
out and a decision taken as to the best means by which 
to attain their object. 





The 7'rade Unionist newspaper has ceased to exist. 
Most of such papers are short-lived. The British 
workman does not support them to any large extent. 
Yet another is now taking its place, but with a more 
socialistic programme, About a score of labour 
papers have started within the last 60 to 70 years, 
seldom running longer than two years at the most. 
The Beehive, however, lasted from 1860-1 to 1877. The 
Labour Standard also had a long run. They appeal too 
narrowly to the workmen to bs regarded as a home 
newspaper. But there is less need now of such sec- 
tional papers than formerly, for all labour movements 
are well recorded in the ordinary newspaper press, and 
special attention is given to the subject of labour 
whenever some important movement is on. Therefore 
purely labour journals are not so needed as they once 
were, 





Lancaster Tramways.—The Lancaster Town Council 
has decided to adopt the overhead trolley system of 
traction for a new scheme of local tramways. It is in- 
tended to construct the tramways in the borough, and, 


THE INCRUSTATION OF IRON PIPES AT 
THE TORQUAY WATER WORKS.* 


By Wit11am Incuam, Borough Water Engineer. 


THE water supply to Torquay, Newton Abbot, St. 
Mary Church, and Cockington, is obtained from a tribu- 
tary of the River Teign which rises in the granite hills on 
a western spur of Dartmoor. Two storage reservoirs, 
containing 297,000,000 gallons have been constructed 
there, and the water is conveyed by two cast-iron mains 
to Torquay; the old main laid in 1858 is 14 miles in 
length, and was first scraped in 1866. It is 10 in. in dia- 
meter as far as Newton Abbot and 9 in. forward to the 
foot of Chapel Hill, where it is reduced again to 8 in. 
between so and the service reservoir. This main 
was not coated with any protective material, and within 
twelve months of being laid began to show signs of corro- 
sion. Dr. Angus Smith’s coating was unknown at the 
time the pipes were laid, and no one thought that the 
pure water from the Dartmoor hills would cause such a 
quick and deleterious action on the pipes. It was, there- 
fore, with considerable surprise that, at the end of eight 
years, it was found the delivering power of the mains was 
reduced to 51 per cent. of their full discharging capacity. 

A report was then submitted by the engineer, and the 
question of taking up the pipes in quarter-mile sections 
and coating them was considered, but as this was thought 
to be too expensive, some other way out of the diffic’ ty 
had to be found. It was at this period that Mr. Appol 
was consulted, and the idea of sending a scraper through 
the main was first <a. and being accepted, he re- 
ceived instructions to have a scraper made. The out- 
come of this was the scraper ‘shown in Fig. 1, page 576. 
The subsequent — ge Figs. 2 to 11, were due to 
Mr. Box and Mr. William Froude, and the scrapers have 
not been altered since 1873. The scraper now in use 
was described and fully illustrated by Mr. Little at the 
Penzance meeting.+ It is therefore unnecessary to give a 
full description of the machine, but only just sufficient to 
give some idea of its construction. 

The 10-in. scraper, which is 3 ft. 8 in. in length, con- 

sists of two parts, the front portion being the knives and 
springs es a framework, and the rear of two 
pistons. ese pistons are made of brass and are about 
lin. less in diameter than the pipe. Immediately behind 
these pistons are leather discs strengthened by segmental 
iron plates; they are made rather larger than the dia- 
meter of the pipe, and the pressure of the water acting on 
them propels the machine forward. The rear part of the 
scraper is connected to the front by a swivel joint, which 
has a considerable amount of play so as to pass roun 
curves easily, Just in front of the joint there is a cylin- 
drical guard formed of flexible steel segments, which pro- 
tects the piston leathers. The steel knives are four in 
number, and are kept in position by steel springs. From 
the nose of the scraper four pieves of steel project back- 
wards, which serve to keep the scraper concentric with 
the pipes. The knives press outwards against the inside 
of the pipe with a force of about 481b., and having a 
heed on as well as a radial motion, they give way on 
meeting a projection which causes a pressure on the point 
of the knife of 60 lb. 
The knives are rather more than one-fourth of the cir- 
cumference in length, and are in pairs diametrically 
opposite to one another, one pair being about 44 in. in 
advance of the other; they are sbaped, and the scraper 
moves bodily round if they meet with a ferrule or any- 
thing of that kind. The two pistons already referred to 
are placed at such a distance apart that they will cover 
the largest hole of any branch pipe from the main, other- 
wise the water would rush past the pistons and cause the 
seraper to stop. The force required to drive a 10-in. 
scraper at Torquay is from 350 lb. to 400 Ib., or about 
5 Ib. per square inch, but for the smaller scrapers the 
pressure required would ke much more, because the area 
of a small pipe, compared with the circumference, is much 
less than in the larger sizes. For instance, comparing a 
6-in. with a 10-in., the area of the 6 in. is 28.3in. and 
the circumference is 18.86 in.; while that of a 10-in. is 
78.6 in. and 31.4 in. respectively. The ratio of the area 
to the circumference in the 6-in. pipe is nearly 14 to 1, 
and in the 10-in. 24 to1; therefore, if 400 lb., or 5.1 1b. 
per square inch, would move the 10-in. scraper, 242 lb., 
or 8.5 lb. per square inch, would put the 6-in. in motion 
if the rust was similar in both cases. At the Torquay 
Water Works the scraper is inserted where the head due 
to water is only 3 ft., but when the wash-out pipe in 
front isopened a partial vacuum is created, and the actual 
head is then 3 ft. plus the difference between the atmo- 
spheric pressure and the pipe pressure in front of the 
scraper. Where scraping is necessary it is not advisable to 
have the radii of curves in the pipe line under 30 ft., 
although in well-proportioned scrapers fifteen times the 
diameter of the pipe will be sufficient. For pipes under 
5 in. in diameter water-pressure scrapers cause consider- 
able trouble and do not act very well. In laying pipes 
which will eventually require scraping, it is recommend 
that the pire jointing be carefully watched to see that no 
lead finds its way into the pipe. Stones, chisels, and 
rubbish of all kinds are taken from newly scraped mains, 
and cause considerable —aw and trouble before the 
pash-out or hatch-box is reached. Fig. 12 shows an appa- 
ratus for pushing out. stones. Before scraping is com- 
menced, pipes and double collars should be placed along- 
side the main, in case the scraper sticks and the pipe nas 
to be cut out; cutting tools, spades, picks, lead, yarn, fire- 
basket, hand-pump, and a full complement of pipe-laying 
tools should accompany the men when scraping. 





* Paper read before the Institution of Mechanical 
Engineers. 


ed | face of the 


The approximate cost of scrapers, hatch-boxes, and 
wash-outs may be taken as follows : 








| 

Pe 10-In. 6-In, | 4-In. 

each each each. 
MCLG Maltese IN POPs 
|} & es 4. 2a 4 2s. d, 

Beraper complete ms | 2 0 0 1010 0 1150 
Hatch-boxes.. .. | 6 6 0 400;2 00 
Wash outs .. 500 $10 0 | 2 10 0 


A 6-in. wash-out will be quite sufficient for a 10-in. 
main, a 4-in. for a 6-in., and a 3-in. fora 4-in. The 4-in. 
scraper would of the Kennedy pattern. It is difficult 
to give the price of scraping any main without knowing 
full particulars of the pipe line, but the following list 
taken from Mr. Barr’s paper* on the “‘ reage ye- of Water 
Mains,” will be of interest. The costs of scraping at 
Kendal and Torquay have been added, but in the latter 
case the cost is that for labour only, Table I, page 578. In 
comparing the cost of scraping, the length of the main 
should be taken into consideration, for it will be found 
cheaper to scrape long pipes than shortones. If the pipe 
is an uncoated one a greater force will be required to re- 
move the nodules than in the case of those which are 
coated. The first scraping will also be found more diffi- 
cult than the subsequent ones, and, once commenced, the 

jipes require scraping afterwards at short intervals. At 

orquay this is done on both trunk mains every year, and 
the delivery is increased about 28 per cent. even after such 
a short period. The scrapers can be easily followed, when 
the mains are about 3 ft. deep, by the rumbling noise they 
make ; there is a considerable variation in the sound made 
when passing over different classes of land, but the men 
soon get used to it. As a rule, seven men take part 
in the scraping at Torquay, and these are placed 20 or 30 
yards ahead of one another, and run along as the machine 
progresses. The reason of so many men being required 
1s owing to the variations in the speed of the scraper, for 
if it rashes past any one or two of them, the next man 
locates it. If the scraper is lost there is considerable 
trouble in finding it again, so it pays to have a few extra 
men about to avoid losing it ; and moreover, if the scraper 
sticks they are required to excavate and cut out the pipe. 
If the scraper stops it is usual to open the last wash-out 
and then shut it quickly ; the impetus thus obtained often 
carries the scraper past the impediment, but care should be 
exercised to see that the ram action is not so t as to 
break the pipe joints or to burst the pipes. Should this 
device be unsuccessful a wisp of hay may be inserted, 


q | which makes practically a watertight piston, and thus in- 


creases the pressure on the scraper. If this fails, then tap- 
ping the main with a hammer where the scraper has stuck 
often causes its release. When the above methods have 
been tried and end in failure, the only course is to cut out 
the a. If it is desired the scraper can be examined at 
any hatch-box by inserting an iron cup to catch it. If after 
examination it is'found in good condition, the hatch-box 
cover is bolted down again and the work recommenced. 

here wash-outs are necessary in towns they are usually 
connected with the sewer, and if this is done it is advis- 
able to trap the sewer and construct a brick pit, with a 
ventilating grating so as to allow the escape of sewer 
gas if the water of the trap is evaporated. 

A section of the old main from Tottiford Intake to 
Torquay is shown on the diagram, Fig. 13. The depth 
of the pipe underground is about 3 ft., except for a dis- 
tance of about 180 ft., where it increases to 18 ft. at the 
deepest point. The difference in head between the 
intake at Tottiford and the lower or Chapel Hill service 
reservoir is 468 ft., and the ey gradient 1 in 157. 
The first hatch-box is placed at Knowles Hill, about 
8 miles from the intake, and the second one at the foot of 
ag. lll, at Torquay, nearly 6 miles further on. 
Wash-outs are placed at the bottom of all valleys, and the 
Meares of the scraper can be regulated by opening or 
shutting down the valve. The scraper moves quicker 
when cn a down e than it does on an up e, and 
this is due to the weight = Ib.) of the scraper. Air 
valves are placed on most of the elevations, and it may be 
of interest to know that these have a considerable effect 
on the speed of the scraper; these ought to be shut off 
when the scraping is in hand use the air rushes in 
when the water is withdrawn from the pipe, and instead 
of a partial vacuum we get the atmospheric pressure 
against the scraper. These air valves were fixed in 1897, 
and since then the amount of corrosion has decreased 
somewhat; this is probably due to the gases escaping 
instead of being carried along by the water. 

The cost of — the old main is about 10/., and 
works out one-tenth of a penny per lineal yard. + This is 
a very low figure, and is one the cheapest piece of 
scraping in the country. The men engaged are thoroughly 
in touch with the work, and no difficulty is experienced in 
following the scraper at any part of the line, except for 
about 180 ft. where the pipe is about 18 ft. below the sur- 

und, The scraping is done mage) « Shey day, 
the line passes through Newton Abbot opera- 
in the morning, before much 
traffic is on the road. It is very exciting to follow the 
scraper over hill and dale, and especially so if the wash- 
out pipe in front has been fully opened. A speed of 74 
miles per hour can be obtained for about ? mile on one 
part of the line. : ; 
The Table on page 578 gives the discharges before and 
after scraping. : are 
The theoretical delivery of the old main is 596 gallons 

r minute according to Box, and is calculated by the 

ormula : 


but where 
tions are commenced earl 





* Read before the Institution of Engineers and Ship- 








if possible, to take ever those 
Morecambe, 


tween Lancaster and 





+ See Proceedings, 1873, page 216, 


builders in Scotland, March, 1897. 
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lost by corrosion in forty-one years ; this calculation gives 
20.5 tons for one year, and compares very favourably 
with the first, being only about 24 per cent. lower. : 

If, before the scraping is commenced a pressure gauge 18 
fixed at different points in the pipe line and the pressure 
plotted on a section, the condition of the pipe can be 
arrived at by comparing it with the theoretical hydraulic 
gradient of the pipe. The points on the section will 
show certain dips below the theoretical gradient owing to 
the greater loss of head due to friction. If the dip is 
gradual it shows that the rusting is even throughout, but 
*¢ the line rises and falls the rusting will be worse where 
the dip is largest and smallest where it is least. Special 
obstructions, such as a badly run joint or a heap of 
stones, would only show the dip at that point, and would 
recover itself immediately after passing 1t. 

Fig. 13 shows the theoretical gradient and also that 
due to incrustation. It will be seen that the pipe is worst 


Fig 8. Elevation. Eight 














the second section of 6 miles, or an average of 24 miles 
per hour. There are seven scour-out valves on the 8-mile 
section and seven on the 6-mile. These are left open 
after the scraper has passed until the water becomes 
clean, and it is here that the time is lost, for in some 
cases this takes 20 minutes. A margin of time also has 
to be left between the opening of the next scour-out, and 
the one which has been reached, as the leading men 
cannot be seen on any part of the line. It is found that 
the greater the velocity of the water passing through the 
pipes the greater is the corrosion and incrustation so long 
as scouring action is avoided. In the Torquay mains the 
velocity of the water is rather high, being 34 ft. per 
second in the 10-in. length of the old main and 4.32 ft. 
per second in the 9-in. portion, while in the new main it is 
4 ft. per second. The analysis of a sample of rust taken 
from the Torquay main in May is appended, along with 
two other analyses from Aberdeen (page 578). 
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Fig. Section ‘of Pipe Line from’ Tottiford to Torquay. 
















water and begins to dry, this dark layer changes by oxi- 
dation into the brownish-red colour of the interior. 

The chemical action in the formation of rust is as fol- 
lows: The iron is first attacked by the carbonic acid and 
water, and this forms ferrous carbonate thus : 

The ferrous carbonate is then dissolved by the excess of 
carbonic acid in the same manner, as the CaCo; is held in 
solution by chalk water. Ferrous carbonate, being a very 
unstable compound, is quickly oxidised by the oxygen in 
the water, and forms ferric oxide (Fe,O3) and carbonic 
acid gas thus : 

It will therefore be seen that a similar amount of car- 
bonic acid gas is given off in No. 2s is used in No. 1; 
so it follows that a small quantity of carbonic acid suffices 
to keep up the reaction. Ferric oxide is not magnetic, 
but ferrous carbonate is, and no doubt this magnetism 
plays a very important part in the rusting of water- 
pipes. 
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at A, whilst at B it is in fairly good condition. The 
greater corrosion on the first section of the main‘is pro- 
bably due to two causes : 

1, Because the water is impregnated with a greater 
percentage of gases on the first section and thus increases 
the corrosive action. 

2. Because the mains are washed out more at the end 
pag the town and some portion of the rust is washed 
away. 

During the summer of 1896 it was found necessary to 
scrape the new 10-in. main (which was coated with Dr. 
Angus Smith’s composition), for the first time, and the 
deliveries into the Warberry Reservoir before and after 
the scraping were 516 and 663 gallons per minute respec- 
tively, giving an increase of 28.5 per cent. For scraping 
purposes this main is divided into two lengths similar to 
the old main. It was laid in sections as required, having 
been commenced in 1877, and completed in 1891. The 
difference in head between the intake at Tottiford and 
the Warberry Service Reservoir is 306 ft., and gives an 
hydraulic gradient of 1 in 264. During the scrapin 
operations the scraper safely got through, but on arriva 
at thefirst hatch-box—8 miles from where it was inserted 
it was found to be broken and badly strained. When, 
however, it is mentioned that 35 Ib. of joint lead, 
Some yarn, and a bucketful of stones were in front of it, 
it 1s surprising that the scraper came through at all. The 
re piston disc, two knives, one spiral and one longitu- 

a spring were broken, and it cost 10/. 7s. to repair 
: he damage before the second length of piping could be 

The actual time taken to scrape the 14 miles of pi 

was three hours for the first 8 miles and three ent g ior 





Upon examination it will be seen that the solid matter, 
oxygen, hardness, and the silica, have been reduced to 
some extent in passing through the mains as follows : 


Solid matter , ee. ee xa 0.86 less 
Oxygen ay vs $e a cS os 0.027 ,, 
Hardness .. oe ey men - 0.76 =, 
Silica oS ae 0.34 4, 


The percentage of iron in the rust is 49.03 per cent., 
leaving 50.97 per cent. for matter that has been deposited. 
This latter amount is composed of lime, organic matter, 
silica, carbonic acid, &c., so it is easy to trace where the 
different constituents were obtained for building up the 
nodules. A portion of the carbon, sulphur, and silicon is 
no doubt obtained from the cast-iron (see bp ae: boy the 
pipe, whilst the other portion is extracted from the solid 
matters carried in the water. The nodules of rust are 
made up of a series of layers, and these —_ to increase 
in hardness the further they are from the centre. The 
centre portion of the nodule is generally made up of soft 
material, and when dry goes to a fine powder. The fact 
of there being a series of layers suggests that they are 
built up periodically like the rings in the harder kinds of 
timber. This may be due to the variations of heat, mag- 
netism, greater acidity of water at one time than an- 
other, or some organic impurity in the water. The 
oxygen extracted from the water must, we know pass 
through the outer layers before it reaches the iron of the 
pipe, and the outer layer is always less oxidised than the 
inner: whenever a nodule is cut off the pipe immediately 
after the water has been drawn off, this top layer will be 
found of a dark colour, whilst the inside will be of the 





well-known brownish-red colour of iron rust. As soon, 
however, as the nodule has been taken away from the 





The incrustation or deposit varies considerably in dif- 
ferent districts. At Southampton, where the water is 
derived from wells sunk in the chalk, the coating is of 
pure calcium carbonate, which is very pretty to look at, 
and forms a desirable interior surface from one point of 
view, if not from the other of reduction of pipe area, The 
chemical analysis of the water is appended (see Table V.). 

Mr. W. Matthews, M. Inst. C.E., has kindly supplied 
a piece of pipe for inspection. 

At Bath the water (which is an upland surface one) is 
obtained from the oolite and lias formation, and the 
deposit is composed of CaCO 3, CaSO, and Fe,03. 

he water oe ~yonat of Bath (Mr. Gilby) has been good 
enough to supply analyses of the water, and also of the 
deposit in the mains (see next page, Table VI.). 

wo inches in length of 6-in. pipe containing 26.786 
grains, or 23lb. per foot, or 691b. per yard = 5,42 tons 
per mile. ; 

A 3-in. sample, showing the deposit, is submitted for 
inspection. : 

t Brighton, with water from the wells in the upper 
chalk, there is very little deposit or rust; while at 
Leicester, where it is obtained from an upland gatherin 
ground of slate rocks and red marls, they are compelle 
to scrape the mains. : ; 

At Nelson and Burnley the water is from the mill- 
stone grits, and both are upland supplies; in these 
cases the mains require scraping, and in the first case 
an accumulation of thirteen years’ rust reduced the de- 
a of a trunk main from 1,120,000 to 811,000 gallons 

r 


ay. 
hs Riseed: with well water from the Mitford sands 
and blue lias, they are troubled with a deposit of lime. 
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TABLE I.—Summary or Scraping Water Mains By WATER PRESSURE. 











| | | 
| . Length Cost | Gain in Deli 
, Diameter ain in ivery 
Year. ) Name of Place. | ‘or Main, a | Total. wn, Obstructions. | Aiher Beniging. 
‘ Sa! Pee es Sizes Sie 
ca in. mls, yds. | £ d. per cent. 
1877 Oswestry { 6 ; po \) 121 2.93 |Large stones, lead, and defective pipes .. 54.4 
7. F 8 1 1500 30 2.2 Peaty matter .. ae =F 9 os 56.1 
1880 | on sed 12 1 586 | 91 9.1  |Lead, spade, hard spike and wagon spring 
1880 | _ Bradford 18 4 1100 | 634 1%.6 | Stones, lead, crowbar, &c. .. oe se 55.6 
1881 | Halifax, N.S. 12 1 678 ’ 91 9.3 
10 , 
isso C(i«d|(Cté‘éExeter te 5 oot] m2 | 85 
. “er ; {13 2 1056 5 27.6 
nd } | Whitehaven 131 3 1932 } 516 | 11.1  |Mussels, stones, and lead 
1385 } Brest 6 1 78 | 35 3.3 (Stones .. “s ‘a 
1886 | Denbigh 6 1 880 150 13.6 |Stones, gravel, and lead... ss 
1887 Omagh 6 2 792 | 653 | 2.9 [Lead and defective castings .. 300.0 
1887 Halifax 6 “ ot 4 “4 
3 Ulverston 6 2 . 
inne | Dundee 15 2 0 256 17.4 Wood and stones 
1890 | Dumfries { : : 3} | 113 | 3.0 Stones i 
Scarborough 8 1 440 | 6 6.7 
loot Newport 10 ee ee Se eee ee ee 
1891 Lanark 7 6 8s0 | 75 1.57 |Lead, wood, andetones.. oe 33.7 
1891 Guisborough 6 ; : 1.84 
¢ Newport 5 7 * 
oa Rouboux, France 24 5 594 242 6.1 \6ft. head taken off 
or | i aa ne ee pumping engine 
; i 8 1320 | 252 9.02 |Piece of wood 2 ft. 3 in. by 5 in. by 
a. | eae : 5} in., lead (43 Ib.), and stones 43 
1893 | Bridge-of-Allan 6 : ; |} - ee a oe 4 
6 : ) cs bs - ; a ; 
om Stirling 8 a ee os Stones and lead and piece of broken pipe 
1894 | Inverkeithing 5 2 880 a > nA oe ts - - a 
1391 | Waterford 13 8 9 211 3.1L (Pieces of broken pipe, rope 40 
1895 | Cupar, Fife 7 3 880 67 2.6  |Piece of broken pipe, rabbit 52 
1895 | Merthyr Tydfil lu 5 617 318 8.01 About 400 stones ok a 30 
1896 | Cowdenbeath 6 3 1405 90 3.26 Lead .. oo, niet ee * ws 28 
1896 Merthyr Tydfil 12 6 770 | 178 3.76 Pieces of broken pipe, lead and stones .. 82 
: es {6 1 1430 | 54 4.08 (Lead, rust, and peaty matter... 
1896-7 Rental 4 0 830 | 2 6.382 (Rust and peaty matter es 
Yearly, )] 10 | | . 
commenced f Torquay |ava | 14 0 y»  |Rust in the form of nodules 28 
in 1866" ) | | 
1896 | Torquay 10 | 15 0 21 } w lb. of lead, stones, &c. 28.5 
} 








Tapie II,.—Delivery of Mains Before and After Scraping 
at Torquay Water Mains. 


Old Main Laid in 1858. 











| New Main Laid in Sections 
| 1878 to 1$91. 
| . — = 
, | 
_— Delivery in Gallons per | ; 
Minute into’Chapel Hill | Delivery of Gallons per 
Reservoir. 9! 
| 
Before Scraping After. | Before Scraping. After. 
an gallons gallons | gallons gallons 
1866 | 317 454 
1867 564 
1868 * 624 
1869 | 423 659 
1870 | 471 668 
1871 | 493 684 
1872 ' 499 581 
No records. 
1896 550 698 | 516 663°" 
1897 | 600 693 
1898 | 686 708 705 835+ 
1899 | 
| 


* Delivery into Warberry Reservoir. 
+ Delivery into Chapel Hill Reservoir. 


TanLE III,—Analyses of Rust taken from the Torquay 
Mains comparcd with that of Aberdeen, 





gan, |g22 gasge 
seg /S2 3 Sh eRe 
$- | Gke- sresets 
— BSES | Sos |88e"s3 
Hie | fie E350 px 
825 | case sce ees 
esis | 2888 22.838 
gear | SO<m> Soanmr 
=“ 
percent. percent. | per cent. 
Volatile or combustible matte 16.62 18.05 
Sulphuric anhydride .. on 0.60 1.08 1.44 
Phosphoric * a é trace trace 
Magnetic oxide of iron 82.47 0.36 
Iron oxide.. es o* 9.04 87.55 | 70.05 FeoOg 
Insoluble sandy matter 41.27 42.78 
Lime ax oi o trace | 0.18 0.37 CaO 
Moisture .. ok = “s * 13 60 
Combined water and organic } 
matter .. _ -_ wel pe 2° | 11.36 
Magnesia .. at ‘3 | a trace MgO 
Silica oi, eh 1.09 SiO, 
Combined chlorine | trace 
Sulphuric acid | 1.44 80, 
Carbonic ,, | 2.12 CO, 
| | 
Two Analyses of Grey Pig Iron. 
Grey Iron. Grey Iron. 
Iron .. sa < 93.30 91.56 
Graphitic carbon .. 2.93 3.10 
Sombined carbon 0.61 0.04 
Silicon » 2.72 2.16 
Sulphur .. 0.06 0.11 
Phosphorus 0.08 0.63 
Manganese. . 0.10 0.50 
Copper 0.01 
Arsenic 0.07 





. The total cost of the scraping in 1866-7 was no less than 1200/. 


Tasik 1V.—Analyses of Torquay Water before it Enters 
the Pipe at Tottiford and when it Reaches Torquay 
(Distance 14 Miles). 

Parts per 100,000 


Intake = Sng = 
j ’ 
Tottiford. Torquay. 

Appearance Clear Clear. 
Odour .. oe None None. 
Reaction ee o Neutral Neutral. 
Colour of residue... Dark brown Dark brown 
Total solid matter .. 7.71 6. 
Chlorine - < s% 1.54 1.54 
Equal to chloride of sodium 2.52 2.52 
Nitrogen as nitrates and ni- 

trites .. ea oe ee 0.208 0.064 
Nitrogen as ammonia = None None 
Oxygen required to oxidise 

organic matter... oe 0.088 0.061 
Degree of hardness .. es 2.54 1.78 
Degree of hardress after boil- 

ing a quarter of an hour .. 1.91 1.57 
Organic carbon oe ee 0.144 0.144 
Organic nitrogen... ‘ 0.028 0.035 
Silica... i = e6 0.34 
Ratio of brown to blue colour 40 : 20 40 : 20 


TABLE V.—Analyses of Otterbourne Water, Southampton 























Water Works. 
Well Water.| Softened 
a Parts in |Water Parts 
100,009 | in 100,000. 
General Analysis. 
Total solid matters ee as 31.69 14.07 
Organic carbon. 0.024 0.021 
” nitrogen .. 0.012 0.013 
Ammonia .. os ms re 0.005 0.004 
Nitrogen, as nitrates and nitrites 0.365 0.381 
Total combined nitrogen... : 0.381 0.397 
Chlorine Ss os 1.6 1.6 
Mineral Analysis. 
Silica (SiO,).. aw =e rt. os 1.02 0.94 
; ; e, O03 
Oxide of Iron and alumina.. { Al. O°} 0.14 0.11 
RRM on gcse’ ge! 14.53 4.42 
oe a (MgO) .. sé oe 0.25 0°28 
a (Na,0).. s% 26 ee 1.21 1,12 
Sulphuric acid (SOs) : 0.39 0.45 
Nitric ocid (N.O5 .. 1.41 1.47 
Chlorine (Ci) ie * oa ne 1.60 1.60 
Carbonic acid (CO,) from carbonates of 
lime and magnesia... ox és 10.64 2.64 
31.19 13.03 
Less oxygen—equivalent of chlorine .. 0.36 0.36 
Total solid residue .. Ba 30.83 12.67 
Carbonate of lime (CaCO,) - 23.93 5.67 
” magnesia (MgCO;) 0.21 0.29 
s Deg. Deg. 
‘emporary 16.10 3.92 
Hardness { Permanent .. 1.89 2.13 
Total .. 17.99 6.02 








Where well waters are derived from the old red sandstone 
formation, they are not, as a rule, troubled much with 
either incrustation or deposit, but water from the green- 
sand causes rust in sume 


TaBLE VI.—Analyses of Bath Water. 





Grains per 
owen 4 
Ga lon. Or 
Lime.. ae -. 21.14 Carbonate of lime 32.15 
Magnesia .. ¥ 0.80 ” magnesia 168 
Soda... a = .. 0.34 Sulphate of lime .. sv 12:50 
Chlorides of sodium and a Brss ss. O78 
potassium a .- 6.30 Chlorides of sodium and 
Oxide of iron, silica, &. 0.70 potassium -- 5.50 
Sulphuric acid .. 7.68 Oxide of iron, silica, &. 0.70 
Carbonic acid .. . 1695 Organic matter 0.79 
Organic matter. &c. 0.79 

Total solid matter -. 53.90 53.90 

Hardness of water before boiling i a 35.1 

" >» ae oo as ° 14.6 

Analysis of Deposit in Iron Water Pipes. 

Bottom of Top of 

Pipe. Pipe. 

Carbonate of lime .. ee we 97.58 98.55 

Sulphate of lime nS 1.32 0.54 

Oxide of iron, &. .. oe 1.10 0.91 

100.09 100.00 


approximation to the truth that well waters have not as 
great an action on pipes as those from upland gathering 
grounds, but where the water is soft the corrosive action 
will be ter. Filtered water has also a less corrosive 
power than unfiltered water. 

The liability of cast iron, wrought iron, and steel to 
oxidise is as follows : 


Castiron .. aie a > 100 
Wrought iron 129 
Steel.. 3 133 


Engineers who have to deal with soft upland water sup- 
plies should take these figures into careful consideration 
when designing their pipe lines. Whatever protective 
covering is applied to pipes, soft waters will cause rusting 
within a few years of being laid. At Torquay six years 
is the outside limit when this commences, so every pre- 
caution is taken to see that the pipes are well coated. 

The alkalies, alkaline carbonates and ammonia have a 

slight dissolvent action on Dr. Angus Smith’s composi- 
tion, and the Torquay water is slightly alkaline at times, 
whilst at others it is slightly of an acid character, pro- 
bably due to peat. At the same time there is always a 
small amount of free ammonia present, and probably that 
is the reason of coated pipes rusting within such a com- 
paratively short period. 
_ In some pipe foundries it is to be regretted that those 
in charge do not study this subject of rusting sufficiently, 
and therefore fall into the error of supposing that a little 
preliminary rusting before the dipping takes place does 
not matter. 

For water from granite districts especially, the ques- 
tion of rusting is paramount, and water engineers should 
insist upon the pipes being free from scale and rust before 
dipping. 

The method usually adopted in this country is to heat 
the pipes in an open cylindrical stove of brickwork, at 
the bottom of which is a fire, and when the pipes have 
attained a heat of about 600 deg. Fahr. they are dipped 
in composition near boiling point. The pipes are left in 
this ———- until they have acquired the tempera- 
ture of the liquid, and are then taken out and allowed to 
cool whilst hanging. Any portion of the coating which is 
damaged while the pipes are being handled should be 
painted with a natural asphalte dissolved in bisulphate 
carbon. 

The following process has been recommended for stee 
pipes. During rolling it is found that the surface of the 
steel is dma into a magnetic oxide (black oxide) which 
resists corrosion but soon scales off. This scale should 
be removed by placing the pipes in a sulphuric acid bath, 
followed by one of lime water immediately before the 
plates are riveted up, and then dipped in nearly boiling 
asphaltic composition. The composition should be 
natural asphalte containing a large proportion of 
bitumen, with just sufficient creosite oil added to make 
what is necessary to produce when cold a smooth plastic 
and strongly adhesive varnish. ‘ é 

Much has been done to get a a coating to 
pipes, but there is still considerable room for improve- 
ment, and. it is hardly necessary to point out that a 
fortune awaits the man who can invent something that 
will withstand the action of soft waters. : 

The author cannot conclude this paper without ex- 

ressing thanks to those water engineers who have 
n kind enough to give him the benefit of their experi- 
ence and to forward the samples exhibited. His thanks 
are also due to Mr. John Taylor, F.L.S., F.C.S., of 
Torquay, for some of the suggestions in the chemical part 
of the paper. 





THE GENERATION AND ELECTRICAL DIS- 
TRIBUTION OF MOTIVE POWER.* 


By John 8. Rawortu, M. Inst. C.E., M.LE.E. (Past 
President Northern Society of Electrical Engineers). 
In approaching the subject on which I have under- 

taken to express my views, I have been met in the first 

instance by the difficulty that the title of the paper, 
although wide enough to include everything that I want 
to say, lacks to some extent descriptive detail. 

My object is not so much to traverse the whole breadth 
of the question of the generation and distribution of 
estelial power, as to explain to what extent that system 
may be economically applied to the driving of machines 


* Paper read before the Manchester Association of 
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employed in engineering and general manufactures 
prs on in Lancashire. j 

This paper will suffer very much from the fact that it 
was promised before it was written ; for, had I realised 
at the time of making the promise how imperfect it 
must necessarily be, the probability is I should have pre- 
ferred to defer taking up the task until the world had 
provided us with more exact data. At the same time, 
although I cannot —— that the figures which I have 
to lay betore you shall possess scientific accuracy, yet I 
hope they may be of some value to those who are satisfied 
that, at all events for their purpose, electric transmission 
of power is the thing they want. 

Every engineer, and most users of steam power, are 
now sufficiently educated in the details of the progress 
of electricity that they have been enabled, each one for 
himself, to form some idea as to the applicability of 
electricity to his own particular business. 

There are some cases, as for instance such as those 
which are met with in a shipbuilding yard, where power 
has to be transmitted to a vast number of isolated tools, 
very often unprotected from the weather, where the ad- 
vantages of electric driving are so obvious and the savings 
to be effected so great, that it is not necessary to use a 
pair of scales to determine on which side the balance of 
advantage lies. : : 

It is not remarkable, therefore, that in these instances 
electric driving is going ahead at a great rate, and rapidly 
supplanting the old and costly method of distributing 
power by long steam pipes. . 

Again, w2 have other manufactures, such, for instance, 
as those of the engineer and machinist, in which the 
practical convenience of the use of electricity is obvious ; 
but it is an open question whether in each particular 
case there may be an actual financial saving or other- 
wise, particularly as in most cases the changes from the 
one method of driving to the other wou'd involve the 
abandonment of a considerable amount of now valuable 
machinery, and its replacement by new plant of a very 
expensive nature, : J 

Pursuing the same train of thought still further, we 
come to such cases as those of the cotton spinner and 
manufacturer, where a large amount of power in the 
aggregate has to be distributed to an immense number 
of machines, for the most part eg ame arranged 
and driven by methods which have been well tried, and 
which, under the circumstances, are not excessively ex- 

nsive. 

To show to the owners of such works that there would 
bea direct financial saving to them by the substitution of 
electrical driving for long shafts and belts would be a 
very difficult task. But in the case of new mills about to 
be erected the task would be slightly less difficult, and if 
a large number of mills were banded together, — 
their power from an external generating station, wel 
situated as to coal and other natural advantages, it is 
juite possible that a distinct balance of advantage may 
be shown in favour of a. 

It will be obvious that the whole question is bound up 
intimately with the cost and efficiency of various sizes of 
motors. For instance, it may be perfectly easy to show 
that 40 horse-power may be economically transmitted by 
electricity, and the power reproduced at a distance by 
means of a motor of 90 per cent. efficiency. But if the 
same power is required to be very much subdivided and 
reproduced by motors having an aggregate cost of three 
times that of the motor aforesaid, and having an efficiency 
of no more than 75 per cent., the balance may be entirely 
on the other side. 

The object of this paper is to show how these various 
problems can be dealt with, and to what extent success- 
fully in the present state of the electrical engineering art. 
In the first place, I propose to consider the cost and 
efficiency of motors of various powers. Nearly all the 
well-known makers have been kind enough to furnish me 
with particulars which I have checked by comparing 
them with the results of tests that have come under my 
own observation. 

Prices, of course, vary considerably, but there is no 
difficulty in arriving at an average of those prices which 
lie moderately close together. On this basis a motor of 


i horse-power costs ... oa cee $e 8 
9 Se: peek hy i Le 

2 * BS reed-st\. ied 42” aa oe ee Oe 
6 ” ” ate eee eee eee 
10 Y ae 
20 8 GD Sec ithageee OUT eves 
50 9 Seek eG 4. ak PAS ae 
io ” ” eee erry ose eee 
It is obvious from these figures that extreme subdivision 
of power by electric motors can only be carried out by the 
expenditure of considerable capital ; for instance, whereas 
a motor of 20 horse-power is worth 150/., twenty motors 
of Heme soo would cost no less than 480/., with the 
addition of at least 80/. for switches and fixings. This 
accounts for the fact that we usually find in electrically 
driven factories, motors coupled or geared to line shafts, 
and not directly to the machines, except in special cases. 
There is also this further consideration, that whereas 
twenty motors of 1 horse-power may be required to drive 
twenty machines, one motor of 10 horse-power may suffice 
to drive the whole collectively. This is especially true of 
engineers’ machine tools, 

‘his leads us immediately to the question of efficiency, 
which must be considered under two heads: first, mecha- 
nical (including electrical) efficiency ; and, second, com- 
mercial efficiency. Unfortunately these two aspects of 
pr oggas Sty no direct or mathematical relation to each 
other. Your mechanic deals with figures which are the 


fundamentals of his education, and are subject to calcu- 
ation; but the commercial man has to take account of 








interest, depreciation, repairs, lubrication, and superinten- 
dence. Thus it often happens that the engineer is happy 
and the owner miserable ; the engineer may be getting an 
efficiency of 90 per cent., while the owner gets no profit 
at all. This applies to steam just as much as to elec- 
tricity, and it is only by taking this aspect of the ques- 
tion into most careful consideration that economy can be 
obtained. 

For instance, a large Corliss engine, diiving a steady 
load, is a most economical source of power ; but usually no 
more than 30 to 60 per cent. (depending on circumstances) 
arrives at the machines, and even to this severe loss, ex- 
pressed in money, must be added the upkeep cost of shaft- 
ing, gearing, and belts. The effect of this is that, 
whereas 1 indicated horse-power costs, under the best 
of such conditions, about #d. per hour, the actual horse- 

ower delivered to the machines costs something between 
fa. and ld. 

In engineers’ shops the cost is never less than twica, 
and very seldom less than three times the above. This 
increased wastefulness is due partly to the use of smaller 
and less economical engines, but principally to the fact 
that the losses are nearly constant, while the power 
actually used fluctuates, and scarcely ever rises to the 
possible maximum for which the engines were designed. 

With a non-condensing engine, the power required to 
exhaust the steam into the atmosphere at all loads 
varies from one-fourth to one-third of the full power of 
the engine (depending on steam pressure and decign) ; 
therefore, if the engine be too large for its work, as it 
usually is, it may quite easily waste one-half of its steam 
supply, without being, as an engine, in the slightest 
degree defective. 

make no apology for mentioning these simple facts, 
because it is obvious to all of us that engineers are just 
like doctors: they can prescribe for the public, but they 
sink to the level of ordinary mortals in the face of their 
own family ills. 

For those who desire to use electric transmission of 
power within their works there are three possible sources 
of supply : 

1. A private installation. 

2. The local electric rage | 

3. The general power di 
established). 

The second, being the most definite, I propose to discuss 
first. The Manchester Corporation now supplies electric 
energy for power purposes at the low price of 1}d. per 
unit, which is equivalent to .93d. per electrical horse-power 
hour at the meter, and in all probability other corpora- 
tions and supply companies will soon endeavour to follow 
their example. 

The question for us to consider is, what percentage of 
this 1 horse-power will actually be utilised at the ma- 
chines. The lossin the internal distribution is usually 
arranged to be about 2 per cent. at full load; but, unlike 
mechanical loss, it is not constant, but falls off even more 
rapidly than the load, so that at half load (or more cor- 
rectly at half current) the loss would be 4, or say, 4 per 
cent. Itis obvious, therefore, that under the ordinary 
conditions of varying loads an allowance of 1 per cent. on 
this account is ample. 

The only other source of loss is in the motors. Un- 
fortunately this loss is nearly constant while the motor 
is at work, and varies very little (except in the case of 
series motors) with the actual work done. Happily when 
the current is cut off the loss ceases. 

The actual internal loss in electric motors, stated as a 
percentage of the full power, varies between 8 and 50 


service, : 
stribution service (not yet 


per cent. This may be roughly divided as follows : 
Horse-Power. Per Cent. 
Large motors ay 8 
60 to 100... 10 
30 ,, 60... 12 
B., 25... 15 
Mike A se oce sapetee eee 18 
en eee a SE 
SRE Se Se oe a ... 50 to 30 


It is evident from the above Table that, although small 
motors are not by comparison with large ones very 
efficient, yet they are in this particular a long way ahead 
of small steam engines. 

Assuming that a number of machines be driven by 
motors of 2 to 25 horse-power having an average loss of 
15 per cent., that two-thirds of the total number of 
machines are in operation at one time, and that the 
average load be one-half of full power, then the total effi- 
ciency is 74 per cent.; so that our 1 horse-power is re- 
duced to .74 horse-power, or, in other words, the price of 
.93d. per horse-power at the meter is increased to 1.25d 
at the machine shafts. 

Under the conditions which I have assumed, the amount 
of energy metered would be 384 per cent. of the maximum 
possible, if all the machines were kept constantly at work 
at full power. For the sake of example, take 50 brake 
horse-power, the efficiency at full load would obviously 
be 98 x 3%%; = 834 per cent., which would make the price 
per horse power hour at the meter 1.12d., or for 50 horse- 

wer, 4s. 8d., equal to 642/. 12s. per year of 2754 hours. 

ut, as explained above, the consumer gets the call of his 
full 50 horse-power, and the use of all the power he re- 
quires, for a payment of about 384 per cent., say, 250/. 
per annum. : 

It is obvious, therefore, that under the assumed condi- 
tions electric power is not more costly than steam, the 
special convenience of electric driving being thrown in. 

Let us consider for one moment what this convenience 
brings us : 

1. Absence of overhead shafting and belts, which 
ordinarily require special construction of workshops, and 
interfere with the arrangement of machines, 

2. Saving of time in repairing 


3. Easy application of power to special appliances, 
such as boring for large cylinders and key-seating 
tools for flywheels. 

4. Facility of working overtime on even one machine 
without any increase in the cost of power. 

5. Increase of output. 

Probably many manufacturers and engineers will have 
very serious doubts on the subject of increased output, as 
= of such increase is by no means apparent at first 
sight. 

a friend, Mr. John Holmes, of Newcastle, informs 
me that the owners of printing works, which he has fitted 
with electric motors, have assured him that their output 
has been increased 20 per cent. He confesses that he has 
found much difficulty in accounting for this increase, 
although he is unable to dispute the fact. 

There is one other incidental convenience attendant on 
the use of electric power from an outside source, which in 
particular cases almost outweighs all the other conve- 
niences. I refer to the unlimited power of expansion by 
small steps. In all rapidly expanding manufacturing 
businesses, the limitation of power by the capacity of the 
steam plant always gives trouble at intervals more or less 
rapidly recurring. More machines would be put in work 
but for the fact that such increase would involve large 
capital expenditure on engines and boilers. Conse- 
quently ogee growth must give place to a series of 
leaps, which are commercially uneconomical, and gene- 
rally unsatisfactory. With electric driving, on the con- 
trary, additions of power can be made from time to time 
as required with no more than a pro rata expenditure of 


capital. 

Deciae the recent visit of the Institution of Electrical 
Engineers to Switzerland, I observed that electric driv- 
ing was general in the newer shops; and in the older 
shops it was being used for special pur . Man 
operations were being effected by portable motors. 
came away with the impression, d on personal obser- 
vation and consultation with the leading Swiss engineers, 
that within ten years all the Swiss factories would be 
electrically driven. 

At Rheinfelden and at Schaffhausen we saw examples 
of the generation and distribution of power on a large 
scale, the power being utilised in woollen mills, iron 
works, metallurgical and electro-chemical processes, 

The installations were naturally commensurate with 
the available power in the water, consequently they were 
of greater output individually than steam installations in 
this country, excepting, perhaps, that of the City of 
London Electric Lighting Company, at Bankside, South- 
wark, which now exceeds 20,000 horse-power. 

The dimensions of the Rheinfelden power station ex- 
cited the wonder and admiration of our English engineers, 
and they attributed the success of the undertaking to 
cheap water power, which enables the bar ge’ to sell 
power in wholesale quantities at a low price. Neverthe- 
less the price is only low when compared with the prices 
charged for supply by local companies or municipalities, 
who are simply groping their way and reducing their 
price from time to time as surplus profits accrue. 

I have endeavoured to show you that the Manchester 
price of 13d. per unit (a low price for an urban service) 
is by no means prohibitive for ordinary manufacturing 
pers: yet I am well aware that the figures I have 

aid before you would absolutely fail to beguile a cotton 
pares is power usually costs him very much more 
than he thinks it does, but still little enough to beat elec- 
tricity at 1jd. We are thus brought face to face with the 
question : Can we hope to obtain electrical energy at a 
price which will induce our cotton spinners in equipping 
new mills to use electric driving in preference to steam? 
The answer to this question, in my opinion, is Yes, with- 
out any reservation. 

I am informed that at Rheinfelden the best terms to 
large consumers are 6/. per horse-power per annum, with 
unlimited use. Therefore if the consumer can work his 

lant continuously, he obtains his power at the rate of 
a. per horse-power hour, or .224d. per unit ; but, if he 
is limited to factory hours, the price works out to 4d. 
per horse-power hour, or .673d. per unit. 

It is obvious that with river water power the annual 
charge is the correct one; it matters very little to the 

roducer whether the consumer uses his power 1000 

ours, or 8000. With steam, however, the compensated 
meter system is the best, use the principal current 
expenses are proportionate to the supply, and the stand- 
ing charges constant. 

In my paper on ‘‘ Cheap Steam Power,” read before 
the Northern Society of Electrical Engineers in No- 
vember, 1896, I ascertained the total cost of steam power 
in a modern cotton mill to be 4d. per indicated horse- 
power hour; therefore the cost of the power at the 
machine pulleys cannot be less than id. and is probably 
much nearer 7d. (This estimate, of course, covers the 
loss in the engine, in transmission, and the interest de- 
depreciation, and maintenance of shafting, &c., concern- 
ing which latter items I can gather no trustworthy in- 
formation. ) ; 

We have now to inquire whether electrical energy can 
be delivered to the axes of the machine at anything like 
the above prices, for I take it that the conveniences of 
electric driving would turn the scale in favour of electri- 
city at equal prices. 

Those of you who did me the honour of reading my 
address to the Northern Society of Electrical my ot mone 
delivered on January 10, 1898, know that I look forward 
with intense interest to the early establishment of electric 
power stations on a large scale. On the occasion referred 
to, I gave it as my opinion that power could be generated 
in an installation of 50,000 horse-power at about 4J. 
per indicated horse-power for continuous service, or about 
one-half that amount for factory hours. 








The details of the estimate are given overleaf ; 
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Basis, 50,000 Horse-Power Plant. Coal at 7s. per Ton. 











—_ 2754 Hours. 8760 Hours. 
lgeuadiend £84, |\©%4 
1} tons), (4 tons) 
Coal .. as 5 (aie ss) 1 8 3} 
Margin for bad coal and | 
starting boilers, 25 per | 
cent. ne Psy ok Gt we ieee 070 
Labour and management) 0 5 0 re 010 0 
Repairs and stores i a i ieee 0 6 
| ——|018 56— 212 6 
Interest 5 per cent. | 012 0 rs 
Depreciation, average on 
total capital,4 percent. | 0 9 6 6 
wie 11 6——— 1 1 6 
11911 314 0 


| 
The capital cost, including land, buildings, and 20 per 
cent. spare, is taken at 12/. per horse-power. This price 


of 40s, per annum is equivalent to .174d. per indicated 
horse-power hour, a price at which I do not think there 


is much prospect of supply being offered at a very early ; 


date ; but I believe that twice this price, viz., 348d., would 
certainly tempt capitalists to embark in such an under- 
taking. : 

Electric motors in a cotton mill would have an all- 
round efficiency of about 83 per cent. at full load, or at 
average load n ban 80 per cent., which, multiplied by the 
conductor efficiency of 98 per cent., gives a total efficiency 
of 78.3 per cent., making the price per horse-power hour 
at the machine .45d., a price certainly not higher than 
the present cost of steam power, even in the very best 
examples. ? 

You will remark at once that the price of .348d. per 
electrical horse-power hour shows an enormous advance 
on the Manchester price of .93d, but it is not such a 
startling advance on the rates which are being’ offered 
and accepted by the Trafford Park Power Company. 
They are taking contracts at .5660d. per horse-power hour, 
and I have no doubt that, under the guidance of their 
skilful and enlightened engineers, Messrs. Lacey, Clire- 
hugh, and Sillar, they will achieve a splendid financial 
success. 

You will quite naturally ask me: ‘‘If power can be 
supplied by companies at such prices, why not by the 
Manchester Corporation?” This is a very proper ques- 
tion, but it should be addressed to them, not to me. I 
should say that they will probably do it some day when 
others have done it, and have demonstrated the profit ; 
but in the meantime they will prevent others doing it 
within their area of control. ; 

Ia the case of the Manchester Corporation there is 
some show of reason in their attitude of objection, 
because they have done and are still doing much to popu- 
larise electricity. Mr. Wordingham informs me that he 
has at present 1419 horse-power of motors on the mains, 
and applications for 348 horse-power more. But the oppo- 
sition of some of the outside councils to the introduction 
of cheap power is perfectly inexplicable, except on the 
theory that the possession of a *‘one-horse” electrical 
station is the sole object of their existence. 

There is at present no precedent in large power sta- 
tions, consequently no eg ang A or local authority 
can attempt the experiment; but private enterprise is 
ready and willing to provide the capital and take the 
risk, and Lancashire has had the opportunity of bein 
first in the field, But, except in the circumscri 
area of Trafford Park, which is private a we , the 
local authorities would have none of it. In the face of 
my knowledge of Lancashire, I cannot believe that 
this policy is approved by the men who lead the 
great textile and mechanical industries of the county. If 
they are content to follow at the heels of our foreign 
competitors, then they are not the men I have taken 
them to be. ‘ pore 

In dealing with this question of the electrical distribu- 
tion of power, I have not entered upon the differences 
between direct and alternating currents. The prices are 
sufficiently alike for the purposes of go gd to allow 
them to be treated on the same basis ; and, although the 
efficiency of alternating -current motors is at present 
something less than the efficiency of direct-current motors, 
there is reason to believe that even this small difference 
is gradually disappearing. There is a very general im- 
sression that alternating current is at a disadvantage 
power purposes as compared with direct current, but 
this is only true of single-phase alternating current. The 
objection does not apply to multiphase alternating cur- 
rents. Even with single-phase alternating current, 
motors can be used to advantage, and with success, if 
suitable arrangements be made for starting up the motor 
without load. Such motors are in general use by con- 
sumers in the city of Worcester, and are giving satisfac- 
tion. I have also heard of the:r successful use in other 
places, although, with the exception of those at Winder- 
mere, they have not yet come under my own personal 
observation. 

In the preparation of this paper I have collected a large 
amount of information bearing upon various aspects of 
the use of electricity for motive purposes. This infor- 
mation is in many cases not adapted for abstraction 
or condensation. I have, therefore, presented the most 
useful portions of it under sectional headings in the 
Appendix. * 





APPENDIX. : i. 
Professor Benjamin’s figures for losses in shafting, 
based upon an investigation of the conditions existing in 


* We have not printed these Tables, but we give a list 
of them, with references to where they can found. 
In two cases we give the result of the Tables.—Ed. E. 


twelve different shops in the United States of America. 
(See Electrical Revtew, August 6, 1897.) 

Power absor in driving shafting, belting, and 
lathes. Extracts from paper read by Mr. W. E. Lang- 
don, before the Institution of Mechanical Engineers. 
(See ENGINEERING, October 28, 1898, page 568.) 

Details of power required by and cost of working an 
electric warehouse crane. From Mr. A. H. Gibbings’ 
articles in the Electrician, 1898. In these experiments a 
bale of wool, weighing 5 cwt., was raised and lowered 31 ft. 
ten times, making 620 ft. in all, for an expenditure of 
one-fifth of a Board of Trade unit of electric energy. 








Details of power required to drive a 24-in. saw frame. 
Tests made at Messrs. Bennett’s works, Manchester, 
by Messrs. Lacey, Clirehugh, and Sillar. In sawin 
birch logs, varying from 14 in. to 18 in. deep, wit 
eleven to thirteen saws, the horse-power varied from 
17.4 to 22.21. For a pitch pine log, 174 in. deep, with 





twenty-one saws, the horse-power was 26.2. With 
American ash, 15 in. to 17 in. deep, and with fourteen or 
fifteen saws, the horse-power was from 19.3 to21.3. With 
yellow pine, 22 in. and 23 in. deep, with twenty-eight 
saws, the horse-power varied from 27.4 to 29.1. The 
machine took 9.75 horse-power to drive it light. 

Details of power required by shipyard and other ma- 
chine tools when running under light and heavy loads. 
From Mr, D. Selby Bigge’s paper before the Cleveland 
Institute of Engineers, November, 1897. 

Losses observed at the works of the Bristol Wagon 
Company. From Mr. W. Geipel’s paper before the 
British Association, 1898 (see ENGINEERING, November 11, 
1898, page 631). 

Names of firms using electrically driven machines. 

Efficiency tests of various motors. 





LAUNCHES AND TRIAL TRIPS, 

Tur Kestrel, torpedo-boat destroyer, built and en- 
gined by Messrs. John Brown and Co., formerly 
the Clydebank Shipbuilding Company, returned to 
Portsmouth on the 17th ult. at the conclusion of a 
10-hours’ economical coal-consumption trial. With 530 
horse-power, the engines worked up to 165 revolutions, 
which gave a speed of 134 knots, the coal consumption 
working out at 2 3 1b. per unit of power per hour. 


The s.s. Mariposa was launched on Tuesday, October 
17, by Messrs. Joseph L. Thompson and Sons, Limited, 
of the North Sands Shipbuilding Yard, Sunderland, and 
has been built to the order of Messrs. T. Hogan and 
Sons, of Bristol and New York. Her principal dimen- 
sions are: Length, between perpendiculars, 390 ft. ; 
breadth, extreme, 49 ft. 9 in. ; depth, moulded, 30 ft. 8 in. 
She is built to Lloyd’s highest class on the spar deck 
rules. The engines and boilers have been constructed by 
Messrs. Blair and Co., Limited, of Stockton-on-Tees, the 
sizes of the cylinders being 25 in., 43 in. and 73 in. in dia- 
meter by 48 in. stroke, supplied with steam by three large 
multitubular boilers working at 200 lb. 

Messrs. Craig, Taylor, and Cv., Thornaby-on-Tees, 
launched, on the 19th ult., a steel screw steamer of the 
following dimensions, viz., 274 ft. by 35 ft. by 23 ft. 8 in. 
moulded. The propelling machinery has been constructed 
by Messrs. T. Richardson and Sons, Limited, Hartle- 
pool, the cylinders being 22 in., 35 in., and 59 in. in 
diameter by 39 in. stroke, with two large boilers working 
at 160 lb. pressure. This vessel has been built to the 
order of Messrs. A. C. de Freitas and Co., Hamburg. 
She was named Etruria. 





The s.s. Saxoline, built to the order of Messrs. Lane 
and Macandrew, of London, on behalf of Messrs. Des- 
marais Fréres, of Paris, was taken for trial from the 
builders’ yard, Messrs. W. G. Armstrong, Whitworth, 
and Co., Newcastle, on the 19th ult. She has been 
specially constructed for the carriage of petroleum in 
bulk, and particular and careful attention have been 

iven to this feature. The vessel has been constructed 
throughout to the requirements of Bureau Veritas and 
the Suez Canal Company under the direct surpervision of 
Messrs. mie i lay, and Johnson, of London 
and Liverpool. The principal dimensions are: Length, 
335 ft.; breadth, 45 ft.; moulded depth, 29 ft.6in. The 
engines, by the Wallsend Slipway and Engineermg Com- 
pany, have cylinders 24 in., 40 in., and 64 in. in dia- 
meter, with a stroke of 48 in., and take steam from two 
large single-ended boilers working at a pressure of 
160 lb. On the trial the speed was almost 11 knots. 


Messrs. Ropner and Son, of Stockton-on-Tees, launched 
on the 19th ult. a steel screw steamer named Gadsby, of 
the erg dimensions, viz.: Length between perpen- 
diculars, 325 ft. ; breadth, extreme, 48 ft. ; depth moulded, 
24 ft. 3 in. She has been built to the order of Messrs. 
R. Ropner and Co., West Hartlepool. She will carry a 
deadweight cargo of about 5280 tons. The vessel will be 
fitted with a set of triple-expansion engines by Messrs. 
Blair and Co., Limited, of about 1100 indicated horse- 
power. 





Messrs. Short Brothers, Pallion, launched, on the 20th 
ult., the steel- screw steamer uamed Sebriana, built to 
the order of the British Maritime Trust, Limited, of Lon- 
don, of which Sir E. T. Gourley, M.P. for Sunderland, is a 
director. Her principal dimensions are: Length, 372 ft. ; 
breadth, 48 ft.; and depth moulded, 30 ft. 10 in. The 
vessel is to be fitted with triple-expansion engines by 
Messrs. W. Allan and Co., Limited, of Sunderland, 
having cylinders 25 in., 41 in., and 69 in. in diameter, 
with a stroke of 48 in., steam being supplied by three 





large steel boilers working at 180 Ib. pressure. 








The s.s. Heemsherk, building to the order of Messrs, 
Van Vliet and Co., of Ymuiden, by Messrs. Cochrane 
and Cooper, Limited, was launched from their yard at 
Selby on the 21st ult. She has been specially constructed 
for trawling and all the necessary auxiliary appliances for 
her trade will be fitted. The principal dimensions are : 
Length, 115 ft. 4 in.; breadth, 21 ft.6in.; moulded depth, 
11 ft.6in. The vessel will be fitted with triple-expan. 
sion engines by Messrs. Christopher Furness, Westgerth 
and Co., of Middlesbrough, having cylinders 13 in., 
2Lin., and 34 in. in diameter, with a stroke of 2tin., 
and will take steam from a —_ single ended boiler at a 
working pressure of 180 lb. The vessel throughout has 
been constructed to Lloyd’s and the Dutch Government’s 
requirements under the immediate supervision of Messrs, 
Flannery, Baggallay, and Johnson, of London. 


The s.s. Sheppy Allison, on the 2ist ult., had a 
trial trip. Built by Messrs. William Gray and Co. to 
the order of Messrs. J. S. Allison and Co., of West 
Hartlepool, she is 312 ft. in length, 43 ft. in breadth, 
and 22 ft. 34 in. in depth. Triple-expansion engines 
have been supplied from the Central Marine Engine 
Works of the builders, the cylinders being 22 in., 35 in., 
and 59 in. in diameter and the stroke 39 in. Steam is 
generated in two large steel boilers working at a pressure 
of 160 lb. per square inch. An average speed of 11 knots 
was recorded. 








The new steamer Bylands, built by Messrs. Ropner and 
Son, of Stockton-on-Tees, for Messrs. Jos. F. Wilson 
and Co., of West Hartlepool, made her official trial trip 
in the Tees Bay on the 21st ult. Her deadweight cargo 
capacity is about 5600 tons, and she is fitted with triple. 
expansion engines by Messrs. Blair and Co., Limited, of 
1250 indicated horse-power. 

Messrs. John Jones and Sons, Liverpool, launched on 
the 21st ult. the steel screw tugboat Brunswick, which 
has been built to the order of the Alexandra Towing 
Company, of Liverpool. This is the third vessel of the 
same type launched this year by Messrs. Jones for the 
same owners, and they expect to launch a fourth early 
next month. The machinery in each case has been con- 
structed by the builders. 


Sir Raylton Dixon and Co., Limited, Middlesbrough, 
launched, on the 21st ult., a steel screw steamer, built 
for Messrs. Gellatly, Hankey, and Co., of London, her 
principal dimensions being: Length, 352 ft. 4 in.; breadth, 
47 ft. ; depth moulded, 25 ft. 9in., with a deadweight 
carrying capacity of about 5300 tons on a light draught 
of water. ‘riple-expansion engines will be fitted by Sir 
C. Furness, Westgarth, and Co., Limited, of Middles- 
brough, having cylinders 25 in., 40 in., and 66 in. in 
diameter by 45 in. stroke, with two large single-ended 
boilers working at 180 lb. pressure, and fitted with How- 
den’s system of forced draught. She was named Oro. 





The trial trip of the steam trawler Eclipse took place 
on the 23rd ult., and proved satisfactory, a speed of 
105 knots being attained. The vessel was recently 
launched by the Irvine Shipbuilding and Engineering 
Company, Limited, for the Peterhead Trawling Com- 

any, Limited, Peterhead, and is fitted with all the 
atest appliances for fishing in the North Sea. The 
dimensions of the vessel are 117 ft. between perpendi- 
culars by 21 ft. by 11 ft. 9 in. moulded ; and the engines, 
supplied by W. V. V. Lidgerwood, Coatbridge, are 
triple-expansion, having cylinders 12 in., 19} in., and 
32 in. in diameter by 22 in. stroke. 





H.M.S. Venerable was launched on Thursday, Novem- 
ber 2, from the Chatham Dockyard. She is a first-class 
barbette battleship, exactly similar to the London and 
Bulwark, launched recently from Portsmouth and Devon- 
—- tela The particulars officially supplied are 
as follow : 


Length between perpendiculars 400 ft. 
Breadth, extreme ae nt on | 
. Forward, 26 ft. 3 in. ; 


Draught of water ' 
aft, 27 ft. 3 in. 
Displacement ... Bs re ... 15,000 tons 
Engines ... ... Inverted, vertical, a 
Boilers... an 20 of the Belleville type 
Indicated horse-power of engines ... 15,000 
5 —_ as ree ss ae 18 knots 
Maker of engines . Maudslay, Son, and Field 
Coal stowage ane oe ... 2040 tons 
Complement ... (exclusive of Admiral and 


his staff) 773 


Armament: Four 12-in. breech loader wire guns ; 
twelve 6-in. quick-firers; sixteen 12-pounder 12 cwt. 
quick-firers; two 12-pounder 8 cwt. quick-firers; six 
3-pounder Hotchkiss; eight .45-in. Maxims; torpedo 
tubes (submerged), four ; en ary fourteen 18-in. and 
five 14-in. Armour: Gun shields, 10-in. and 8-in.; on 
sides, 9-in., 7-in., 5-in., and 3-in.; bulkheads aft, 12-in., 
10-in., and 9-in.; casemates, 6-in.; barbettes, 12-in., 8-in., 
and 6-in.; conning towers, 14-in., 12-in., and 3-in.; com- 
munication tubes, 3-in, and 8-in.; protective plating on 
bows, 2-in. Protective deck plating: Main deck, from 
armour board to station 20a, two thicknesses of 1 in; 
from station 20a to stem, two thicknesses of }-in.; middle 
deck, from armour board to station level, two thick- 
nesses of }-in.; slope at sides, between 60 and 130, two 
thicknesses of 1-in.; before 60 and abaft 130, two thick- 
nesses of }-in.; lower deck, forward, two 4-in. thick- 
nesses; abaft armour board, one 1-in. and one 1}-in. 
thickness. 

First keelplate laid 


ws ve ... January 2, 1899 
Weight of hull when launched 


5200 tons 
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AGRICULTURAL APPLIANCES. 


22,570. W. J. Burgess, Stow, Norfolk. Steam 
Cultivators. [5 Figs.) October 27, 1898.—This invention 
relates to a machine for cultivating (ploughing, rolling, &.) land 
by steam or other motive power. The machine comprises a 
frame which may be attached to the existing type of traction 
engine, and this frame contains two angular drums upon the 
same axis driven in opposite directions by gearing from the 
engine. Each of the said drums revolves and gives lateral motion 
to an endless chain, some of the long links of which are provided 
with either spring or fixed teeth and slippers for regulating the 
depth of the work when it is to be used asa cultivator or with 























skifes when for use as a plough, or with rolls when it is to 

used as a roller, or partly of each of these when all operations 
are desired at once, e endless chains are kept tight by two 
jib poles stretching out on each side of the traction engine, each 
jib pole being tied to the fore end of the engine by a stay, the 
jibs and stays forming a triangle with the engine in the centre. 
In working, the engine moves by its own gearing slowly ahead, 
and the chains are driven transversely to the line of its travel, 
each tooth or pair of teeth taking fresh ground at the farthest end 
of the jib, and cutting its way home in the direction of the 
engine. (A October 4, 1899.) 


23,671. W. Streitz, Jordau, Germany. Sieveing 
Machines. [9 Figs.] November 10, 1898.—This invention re- 
lates to plane sorting machines of the class in which a number of 
sieves or sifting frames are arranged in such relation to each 
other that their meshes become ually finer from the top 
downwards. The distinguishing feature of the invention is that 
the sifting frames or sieves are not connected rigidly, but are made 
movavle in relation to each other, each sieve being suspended 
from the next sieve above; or a whole column of sieves being 
joined on tothe top sieve, or the entire column or pile, including 
the top sieve being suspended from a part of the machine situated 
‘still higher. The result of this arrangement is that the oscilla- 
tions performed by the lower sieves while the machine is in 
motion are more marked than those of the upper sieves, which for 
‘the purpose of a satisfactory sorting or sifting operation is stated 
to be desirable, especially as the amplitude of oscillation may be 


lough 





adjusted to requirement by varying the height at which each 
of the sifting frames -is suspended. Amongst the sorting 
. her , referred to, two kinds are generally 
we, and the invention is stated to be applicable to both. 
bw kind comprises “swinging ” plane sorting machines of 
— the sifting frames or sieves oscillate about a vertical 
— or shaft; their oscillations in accordance with this inven- 
in th becoming more —— the lower their situation 
e series of sieves, the second kind comprising machines of 
wherein all points of each sieve 


the “ rotary ” or “ circling ” 
: g” cl 
or sifting frame are made to danctibe as nearly as possible an equal 
The result of the application of this invention 


horizontal circle, 
bh latter category of a machines is that the circles 
> 8 poe become greater as the sieve is situated lower in the ver- 

Series or column of sieves. 





In order to suspend the sieves 


SPECIFICATIONS 
the Specification Drawings is stated 


be employed for the whole series of sieves ; or instead of rigid rods, 
ropes, cords, or springs may be used. (Accepted October 4, 1899.) 


ELECTRICAL APPARATUS. 


19,636. A.B. Blackburn and W. B. Spence, Wolver- 
hampton. Three-Wire Distribution. [7 Figs.) Sep- 
tember 15, 1898.—This invention relates to means and apparatus 
for the circuits of a three-wire direct-current system of 
electrici' bution. Several methods have been practised 
for equalising the potential in three-wire systems. These have 
been the use of two generators coupled in series or the employ- 
ment of separate balancing transformers with two armatures con- 
nected in series ; the transformers prciesehy being placed at or 
near the centres of consumption rather than at the point of genera- 
tion. It has been pro) to use a choking coil connected by 
slip rings to two diametrically op 
winding ; the middle point of the choking coil being connected to 
the neutral conductor of tbe distributing system. The present 
invention relates to a method based upon a principle similar to 
that of the last-described arrangement, but intended to give in- 
creased efficiency, improved regulation, and decrease in cost. 
Instead of a single-phase choking coil, a two or three-phase star 


Fig. 2 






































coupled coil or transformer is used, and is connected by means of 
slip rings to a correspondingly increased number of s}mmetri- 
cally situated points in the generator winding or in the winding 
of a motor or auxiliary generator connected to the circuit. It is 
stated that choking coils of more than three phases may be used, 
but that usually two or three-phase coils will be found convenient. 
The neutral point _ common centre in a star coupling) is con- 
nected to the middle conductor of the direct-current distributing 
system. It is further stated that by this invention the auxiliary 
balancing apparatus is reduced in cost, assingle-commutator motors 
installed on consumer’s premises and fitted with slip rings may be 
utilised for balancing pu and independent neers may 
be of a multipolar single commutator type running at compara- 
tively high speed, and having sufficiently high frequency to 
minimise the cost of the polyphase choking coils. The invention 
may be applied to a reducer system of transformers. Other ap- 
plications as well as modifications and extensions of the principle 
are described. (Accepted October 4, 1899.) 


24,070. E. W. Bowles, London. Liquid Resistance. 
{1 ro) November 15, 1898.—The object of this invention is to 
simplify the construction and working of liquid resistances. It 
reduces the length of pull on the lever or wheel required to vary 
the resistance, and dispenses with the bottom connection throug’ 

the side of the containing vessel and the exterior counterweight, 
and at the same time insures a better agitation of the liquid. In 
carrying out the invention, both electrodes are made movable, 
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and are arranged so as to counterbalance one another. The rod 
of the bottom electrode passes down through the top electrode, 
being insulated therefrom, and the two is are connected to- 
gether by a cord which passes round the wheel, or is attached to 
alever. The leads are taken from the top of each rod. It will 
be seen that in the above arrangement, by turning the wheel in 
one direction, the two electrodes are brought together, and by 
turning it in the other direction, they are separated. (Accepted 
October 4, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


7200. G.Geisseler, Neueville, Berne, Switzerland. 
Acetylene Burner. [2 Figs.) April 5, 1899.—This invention 
has for object to provide an acetylene burner which shall effec- 
tually withstand the heat of the flame and shall not become 
clogged or eroded by heat and by the e of gas there- 
through. The burner proper is made out of very material, 
preferably — stone, bored through and set into a metal 
nipple which is screw-threaded and adapted to be screwed into 
the end of the gas pipe on which the burner is to be placed. On 
a rim of the nipple is a eS provided with a hole corresponding to, 


but a little larger than, the orifice of the burner. A is left 





movably in relation to each other 


the same suspension rods may 


ite points of the generator i 
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and the cap may be provided with a number of openings allowin 
air to mix with the gas. The flame is poateced at the onteide 


rt of the upper hole. The top cap may be removable so as to 
be readily renewed. The use of a precious stone (such as for 





example, a sapphire) for the burner tip makes it last long, and 
ts hardness is such that a needle or a wire may be run through the 
hole to clean it without incurring the risk of enlarging the same. 
(Accepted October 4, 1899.) 


HYDRAULIC MACHINERY. 
19,479. W. Lange, Ber! Germany. Self-Closing 
Cock. [1 Fig.) September the ae invention has refer- 


ence to water taps, and more ly to that class which o: 

allow efflux of water so yg oy reson drawing the ae 
actuates a handle or lever, and which c automatically as soon 
as the handle or lever is let go, 80 that waste of water is thereby 
prevented. According to this invention the tap comprises a 
suitably shaped box which at its upper part is closed by a slotted 
cover plate. Within this slot is pivoted a lever, the upper end 
of which is provided with a handle or knob and the lower end of 
which is curved forward, so that its front end lies o} ite the 
bore of the faucet or outlet pipe. This curved end of the lever 
is surrounded by a rubber‘mantle, the upper part of which is 
fastened between the upper edge of the plug box and the cover 





plate, thereby iptmeeege. any escape of water through the afore- 
said slot in the cover plate. The front part of the curved lever 
with its rubber covering is pressed st the rim of the faucet, 
it may be by means of a stiff spring arranged within the slot in 
the cover plate, and acts like a stopper valve, the rim of the 
faucet or outlet pipe serving as the seat. By pressing the lever 
knob forward, the front part of the curved lever is lifted off its 
seat and water is allo to pass through and out of the faucet 
or outlet pipe, until by letting go the lever knob, the pressure of 
water forces the front part cf the curved lever against the rim 
of the faucet or outlet pipe in, the rubber covering 
effecting a watertight check. In order to be able to temporarily 
shut off the water for effecting repairs to the tap. an ordinary 
stop-cock is arranged between the said tap and the water main. 
(Accepted September 27, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 


16,009, C. and E. Collins, Blackpool, Lancs. Stone- 
'0' 4 ie. [9 Figs.) August 5, 1899.—This inven- 
tion has for object to pots a machine tool for moulding stone 
wherein the cutter is interchangeable and adjustable. Referring 
to the drawings, the improved stone-moulding tool comprises a 
holder having a single recess adapted to receive a moulding blade 
and two back irons, the former being employed between the 
latter. The blade and irons are jointly secured in the holder 
by means of a cap fitting into the recess and by two bolts 
passed through holes formed in the holder and cap, and B ns 
vided at each end with a washer and nut. The cu ng 
edge of the moulding blade is profiled in accordance wi 

the design of mould to be cut on the stone, and a filling 


Fig. 1. 








piece is employed on the bolts in the holder which the 
moulding blade abuts, so as to keep the latter the required dis- 
tance from the bevelled edge of the back plates and el there- 
to. The back irons serve to strengthen the blade so 
that it may be able to stand the pressure required, ey are 
slightly set back from the blade and their lower bevelled 
give ret apport slomy the whole of the cutting edge tad to 

ve suppo ion e@ le cul to 
allow the blade to cut clear. The cutting edge of the 


blade may be 
it with one cutting edge only, it may be formed with two and thus 
made reversable. The tool is secured to the planing machine in 
the usual way. (Accepted September 27,1899.) 


Clutches. [2 Figs.) 


15,348. W. Peck, Edinburgh. 
July 26, 1899.—This invention has for object to provide a clutch 
exerting device which is stationary, and which therefore causes 
friction. According to this invention the pressure requisite to 
which are by rotate with the 
effected by connecting the inner 
by and capable of rotating on the shaft, but incapable of longi- 
tudinal pmartc thereon. — inner part othe clutch 

gag" 

the inner part of the clutch being movi 
dently of the disc or arms, but 





between the bottom of the cap and the upper part of the burner, 





by which engagement is maintained without the use of a pressure- 
maintain the clutch in engagement is appli a of 

be moved longitudinally on the 

and the disc or arms are en; 

the clutch and the disc or arms rotate together. 
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part of the clutch is also connected with the disc or arms by 
ins or bolts fixed to the discs or arms and passing throu; 
oles or guides in the inner part of the clutch, and provided with 
nuts or s, between which and the inner part of the clutch 
springs are interposed which (when the clutch is in engagement) 
exert such pressure on the inner portion of the clutch as to 








maintain its engagement. As these pressure-exerting devices re- 
volve with the clutch friction does not exist. The portions of the 
clutch can be separated, for example by a lever engaging with a 
collar on the inner part of the clutch, the inner part when 


metal or other hard material. 
studs, which are provided with heads bearin 
backing and lying between the rubber and the metal plates, 
while the shanks protrude through holes in the latter. The ends 
of the shanks form the decorticating surface for the grain, and, 
by reason of their elastic backing, are capable of individually 
accommodating themselves to the variety of size found amongst 
the grains. The metal pany B does not take any part in the 
decorticating operation, but it serves to protect the rubber from 
wear, ecepted October 11, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 


C are the decorticating metal 
ainst the rubber 


14,539. M. F. Harrison, Featherstone, Yorks. 
Wi (3 Figs.) July 14, 1899.—This invention 
relates to the t; of coal washer in which the impurities (being 


of greater specific gravity than the coal) are removed by reason 
of their sinking to the bottom of the trough or vessel in which 
the washing es place. A trough is inclined at a suitable angle 
which can be varied and adjusted according to the amount of 
dirt to be washed out of the coal. Within the trough is fixed a 
screw which fits closely to the sides and bottom thereof and 
turns therein in an upward direction. A stream of water re- 

ted by the valve is passed into the upper end of the trough 
A, and meets with the separated slack or small coal as it is dis- 
charged from the feed hopper to which it is passed by means of 
the conveyor. The coal or slack is carried by the action of the 








moved longitudinally to effect this disengagement Pp iz 
the springs owing to the aforesaid disc or arms being incapable of 
longitudinal movement. (Accepted September 27, 1899.) 


20,957. N. N. Haigh, Oldham, Lancs. Recessing 
and Mort Machine. [9 Figs.) October 5, 1898.— 


This invention relates to the construction of a machine for 
recessing and mortising the stiles of sash windows to receive 
the meta] pulleys over which the weighted sash cords pass. 
These sash pulleys are mounted on pins or axles supported by 
two cheeks cast on toa plate with rounded ends, and in fixing 
them into the wooden sash stiles it is necessary to recess the 
plate flush with the face of the stile, and to cut a mortise 
through the same to allow the cheeks and pulley to pass 
through to the inside. The machine, according to this in- 
vention, for this purpose comprises a frame fitted with bearings 








to support the various shafts, and a bedplate fitted with longi- 
tudinal and transverse slides. e machine is described in 
detail and illustrated both as regards the preferred form and also 
as modified. In the preferred form shown in the drawing the 
feeding of the wooden stile against the cutters is performed by a 
double-threaded screw set transversely, and actuated by a train 
of three bevel wheels controlled by a cam so formed as to give 
the right amount of “feed” to the stile so as to cut first the long 
shallow recess and then the shorter mortise all through. The 
wooden stile is fed up against the cutters by means of a ‘‘ fence” 
moving on the transverse slide, and actuated by the double- 
threaded screw, which also withdraws the stile after the mortise 
is completed. (Accepted October 4, 1899.) 


MILLING AND SEPARATING MACHINERY. 


16,572. A. Wicks, Hollingbourne, Kent. Decorti- 
eating Surfaces for Grain Mills. [2 Figs.) August 15, 
1899.—This invention has for vee ng improve the construction 
of yielding surfaces used in machines for decorticating or hulling 
wheat and other grain. Yielding or elastic decorticating surfaces 
have hitherto been produced according to the Specification of 
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Patent 21,204, 1805, by setting metal studs (which act upon the 
grain) in discs or plates of rubber or similar material. With _ 


arrangement, however, there is considerable wear upon 
rubber, and in a 1 of the discs is frequently 





necessary. The resent invention is directed to the removal of 
this defect, so t the life of the decorticating plates may be 
1 d. The drawing shows a jon of the disc of a decorti- 





cating machine embodying the invention. A is a sheet of 
tubber or other elastic material, and B is a perforated plate of 





water over the screw towards the lower end of the trough, where 
it is kept by the screw in a state of constant agitation, so causing 
the dirt and impurities to sink to the bottom of the trough. 
The coal or slack is eventually washed away at F by the over- 
flow water, and over the waste water drainer G to the 
delivery shoot where it may be loaded into wagons. The im- 
purities in the bottom of the trough are carried by the revolvin 
screw to the upper end of the trough where they are discharg: 
by means of a shoot into a dirt conveyor, the water being first 
drained off. The improved apparatus is stated to be suitable for 
washing slack or various sizes, but to insure efficient working 
the coal is. separated into grades before the washing operation. 
(Accepted September 27, 1899.) 
12,335. E. J. Francis, New Kensington, 
U.S.A. Tinplate Manufacture. June 13, 1899.—This 
invention relates to a process for the manufacture of sheet metal, 
and its object is to provide such a ee in which the liability to 
oxidation of the metal is practically eliminated, so that the sheet 
when finished (whether to be finally coated with another metal or 
not) is free from oxide and danger of oxidation, while at the same 
time the sheet metal possesses great toughness and ductility for 
——s and other uses in the arts. The process, according to 
this invention, consists in coating the iron or steel body from 
which the metal sheet is to be formed with nickel (as by electro- 
lysis), heating the same and then reducing it to sheet metal of 
e desired i gauge ; and if desired in coating the sheet metal so 
produced with tin or other soft metal, in which case an econo- 
mical treatment of the sheets in the tinning process is pro- 
vided. Iron or steel billets, bars, or plates have — which 
may be upon their surfaces removed in an acid bath, and are 
then coated with nickel by electrolysis. The nickel envelops the 
iron or steel and finds its way into the seams and pores of the 
metal from which the oxide has been removed. The well-known 
quality of nickel to resist oxidation and corrosion is thus imparted 
to the surface of the iron or steel, so that the formation of rust or 
scale is avoided. The metal thus coated is then heated and rolled 
or hammered to reduce it into sheets of the required thickness. 
The melting point of the nickel is stated to be so high that the 
is not affected in raising the metal body to a rolling heat, 
and it is also stated that the bars or plates and the thicker sheets 
formed from them during the process of reducing the metal to the 
desired gauge can also be rolled in piles without liability of the 
nickel coating of any two bars or sheets ring, and that they 
can, therefore, be handled in the same way as in rolling ordinary 
sheet iron, the sheets in the ks formed being easily a 
rated. It is further stated that by the rolling process the nicke! 
driven or forced into the pores of the metal, increasing its density 
as well as its power to resist oxidation, and that this is the case 
even when the nickel skin is rolled so thin as not to be perceptible 
totheeye. (Accepted September 27, 1899.) 


PUMPS, 


M. R. Ruble, Newark, N.J., U.S.A. 


19,030. Pumps. 
(4 Figs.] September 6, 1898.—According to this invention cen- 
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trifugal, vacuum, and ejection forces are employed simultaneous]. 
in pumps. A fixed shell of cylindrical shape is provided wi 





one or more inlets and outlets ; inside this shell and mounted 
on a shaft is a slotted or perforated cylinder (or short curved 
pipes may be'attached to the inner cylinder) giving a number of 
openings between the inside of the cylinder and the shell ; the 
inner cylinder, when revolving in one direction produces simul- 
taneously centrifugal, vacuum, and ejection forces in the inner 
cylinder. ‘‘The short pipes rotating on the cylinder, act as 
ejectors, and draw the water from the vacuum produced by the 
rotating of the inner cylinder. They also prevent the return of 
the water when the cylinder is rotating, the slits or perforations 
are provided with a protector which prevents the return of the 
water in a similar manner to the short curved pipes giving the 
same results.” (Accepted September 27, 1899.) 


RAILWAYS AND TRAMWAYS. 
6752. J. 8 Ww, 


Reading, Berks. Tramway 
Track. [5 Figs.) March 29, 1890.—This invention relates to 


railways or tramways, and the object thereof is to provide means 
whereby a double track railway may be merged into a single 
track railway, without the employment of movable switches, so 





that cars may be moved from a double track on to a single track, 
or vice versa, as is sometimes necessitated by narrow thorough- 
fares or when crossing bridges. “ The drawings show a plan view 
of a part of a rail or tramway arranged according to the inven- 
tion, and cross-sections of the rails used. There are seven claims. 
(Accepted October 4, 1899.) ° 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


23,360. W. R.. Dawe, Sheffield. Steam Engine 
Cranks. [4 Figs.] November 7, 1898.—The object of this 
invention is to simplify the construction of built-up cranks suit- 
able for steam engines, and to render it easier to te the 
several parts thereof, and to substitute a new part for one which 
may have been damaged. In a single-throw crank having a neck 
on each side, each cheek or side of the crank is made in two parts, 
the division being longitudinal through its width, one part bein 
continuous with the crank, and the other being continuous wit 
the neck. Upon the face of the neck part is a central longi- 
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tudinal strip or projection, and in the face of the crank part is a 
corresponding longitudinal ve into which the strip upon the 
other part fits, and through the two parts when they are put 
together — are passed in such manner that they pass through 
the strip and the groove, and thus secure them in union. Ina 
crank so built, the crankpin, with its cheeks, can be removed. 
and a new one inserted. If preferred, the strips may be made 
dovetailed and the grooves undercut, or when rectangular there 
me = one or more — Fay the _ - Se a —_. 
sponding recesses in the slot to receive them, for <a 

preventing longitudinal movement. (Accepted September 27, 


TEXTILE MACHINERY. 
18,886. W. Terry F wnsley, Bradt ue ford, 


and F. Ra 
Yorks. Woven Belting. [2 Figs.} eo 
This invention relates to the manufacture of woven belting of 


the class for which Patent 5020, 1895, was granted, and epoca 
refers to the manufacture of such belts of considerable width. 
In making belting according to the sj 
to of extra width and thickness, a 

the crowding into the reed of the loom 
threads for the core or straight warp. 


straight 
lairs, the 


fication above referred 
culty occurs by reason of 
the requisite number of 

Now according to the 
threads are divided into 


present invention the core or Sun fair baler ged 


two or more equal parts or 





a Bd seats eft threads. The u 
gs ip wi 8. 

d illustrated 
ics are of the weave as described an aio 


in the ication referred om e we = partie 
vidi two or more lairs of core 
oun the of the outer fabrics as to form an intervening 
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w. HH. BAILEY & CO., L=2- 
STEAM AND WATER FITTINGS, BOILER AND ENGINE MOUNTINGS, &c. 


VALVES and COCKS of every class, PRESSURE GAUGES, FUSIBLE PLUGS, FIRE BRIGADE FITTINGS, LUBRICATORS of every kind, LOW WATER 
ALARMS, INJECTORS, STEAM WHISTLES and ROARERS, STEAM TRAPS, STEAM PUMPS for every purpose, STEAM KETTLES, &c., &¢. 


pe ON THE ADMIRALTY LIST FOR STEAM, WATER, HYDRAULIC, &c., FITTINGS. 
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See Catalogue or “Bailey’s Useful Inventions for Engineers,” 312 pages, price 6s. 
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i“ THE BOYLE SYSTEM 
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AMERICAN COMPETITION.—No. VIII.* 


By ARCHIBALD P. Heap, M.I. Mech. E., 
Assoc. M. Inst. C.E. 

For many years Englishmen have been accus- 
tomed to the importation from America of machi- 
nery of a more or less small and delicate nature, 
put only in the last two or three years have 
they felt any competition in the home and foreign 
markets, in heavy iron and steel products, such as 
pig iron, rails, locomotives, and bridges. They are 
awaking to the fact that a new and powerful rival 
has sprung up. Whether this is to be a transitory 
or permanent state of things is the anxious inquiry 
of many. : 

The commercial and manufacturing supremacy of 
England may be roughly assumed to date from 
the close of the Napoleonic Wars, when the indus- 
trial progress, consequent on the invention of the 
steam engine, began to develop. It began to 
sensibly decline during the period following the 
Franco-Prussian War, when Continental nations 
were at liberty to turn their attention to the arts 
of peace. During this period, say 60-years, Eng- 
land came to regard herself as the permanent and 
natural workshop of the world. For the last 20 
years she has been gradually realising that Conti- 
nental nations and America have made rapid 
strides, and can not only largely supply their own 
needs, but can compete with her in neutral markets. 

Unfortunately it has become almost an axiom 
among Englishmen that home-made goods are of 
superior quality. Nor is this confined to England, 
for in foreign countries also ‘‘ English make” is 
synonymous with ‘‘ best make.” As competition 
in iron, steel, and machinery, hitherto considered 
by England her special products, threatens her 
chiefly from the United States, it is well that she 
should examine the strong and the weak points of 
her rival. 

The advantages which the Americans enjoy may 
be summed up under two heads, viz.: natural and 
sociological. Under the former may be included 
her marvellous natural resources, especially in iron 
ore and coal, these two forming the basis of the 
iron and steel trades, which themselves are the 
backbone of material progress. The bounties of 
Nature may be seen. to advantage in the Lake 
Superior ore districts, where rich iron ore is 
shovelled from an open cutting, direct into cars, 
as if from a natural stock pile; in the Connells- 
ville coal region, where coking coal of a quality 
equal to Durham is mined in abundance ; in the 
Pocahontas coalfield, where steam coal equal to 
Welsh is mined in self-drained seams, thick enough 
to admit a locomotive to the working face; in the 
Birmingham (Alabama) district, where from the 
top of the Ensley blast-furnaces may be seen at 
once the iron ore mines, the coal mines, and the 
coke ovens. 

Under the head of sociological advantages may 
be classed (a) the conditions of labour, and (b) the 
character of the people. 

(a). The Conditions of Labour.—It is difficult for 
one who-has not been in America, and who natur- 
ally fancies it is a country inhabited by Americans, 
to realise the heterogeneous character of the popu- 
lation. It comprises all European nationalities, 
some of whom have had time to assimilate little or 
nothing of the spirit of the country of their adop- 
tion, beyond, perhaps, claiming the rights. of 
citizenship. Thus in one works it is common to 
find English, Swedes, Germans, Poles, Russians, 
Hungarians, and Italians working side by side. 
The cord of sympathy between such units is too 
slender to admit of effective combination or united 
action, and a condition of things exists which would 
be the dream of an English works manager, 
where each man gets his market value as the 
result of private treaty. Untrammelled by the 
more aggressive forms of trade unionism, the 
best abilities of the skilled artisan have free play. 
He works hard, he uses his head as well as his 
hands, and welcomes rather than shuns labour- 
saving appliances, knowing that by such means he 
can increase his own wealth. The natural law of 
the survival of the fittest is unchecked. His 
English cousin, although unsurpassed in skill, is 
hampered by the artificial restrictions of new trades 
unionism, and becomes disheartened by the know- 
ledge that the union-rules tend to prevent the 
recognition of merit by reducing all to a dead 
level. The human nature of an American and an 


* See pages 347, 379, 413, 445, 480, 515, and 549 ante. 











English artisan is much alike, but the conditions 
of labour are more favourable to the former. 

(b). The Character of the People.—It is generally 
conceded that the average American is more in- 
genious in shaping means to ends than an average 
European. This feeling is echoed in such phrases 
as ‘Yankee ’cuteness” and ‘‘ Yankee dodges.” 
The American approaches a problem from a new 
standpoint, and taking a bird’s eye view of the 
case—unhampered by previous traditions—im- 
proves on previous methods in most industries 
which he takes up. One instance will suffice, that 
of locks and keys. Europe has been accustomed 
for centuries to consider a key as comprising two 
essential parts, the wards for operating the lock, 
and a distance-piece for penetrating the thickness 
of the door from the outside, where the key is in- 
serted, to the inside where the lock is attached. 
When the Americans gave their attention to this 
subject, they soon saw that the distance-piece 
could be dispensed with and the key made more 

ortable by bringing the locking mechanism of the 
Took in small compass to the front of the door, while 
retaining the bolt at the back. Lock manufacture 
has developed along these lines in America, and 
the result is an exquisite piece of mechanism, such 
as a Yale lock, with its portable key. 

The question ey i suggests itself, Whence 
comes this American ingenuity? It probably 
arises partly from the newness of the country, and 
partly from the composite character of the nation. 
The larger portion of America has only compara- 
tively recently been reclaimed from Nature and the 
Indians. The gradual process of reclamation and 
settlement has taxed to the utmost the resource- 
fulness and resolution of the white man over a 
period of about 250 years. The stern law of the 
survival of the fittest has had free play, and has not 
been restricted in its operation as is the case in 
older countries. This could not fail to produce a 
hardy, self-reliant, and ingenious race. The same 
process is going on in British colonies to-day, and 
the colonials of the future may be expected to 

ossess many characteristics now seen in Americans. 

hen the United States representatives at the 
Diamond Jubilee were introduced to the Colonial 
Premiers, they exclaimed, ‘‘ Why, they are more 
like Americans than British.” 

Immigration into the United States, which, 
since the introduction of steam navigation has 
reached enormous proportions, might be expected 
to dilute and weaken the more desirable national 
characteristics of ingenuity and self-reliance. This, 
however, is found not to be the case. Firstly, 
because although it is the poor rather than the 
comfortable classes of the European countries which 
emigrate, an emigrant is probably possessed of 
some enterprise and resolution in order to take 
such a drastic step, and, therefore, forms a desir- 
able addition to the nation. 

Secondly, because history seems to point to the 
fact that a nation composed of a blend of other 
races has more vitality than a homogeneous one. 
The Anglo-Saxon himself is a blend of several 
distinct nationalities. The Anglo-Saxon nucleus 
of the American nation has continued the blending 

rocess, and with beneficial results. In England, 
ew fresh additions on a large scale have been 
made since the Norman Conquest, and the in- 
creasing homogeneity may tend in time to weaken 
the vitality of the nation. Other instances, espe- 
cially among Latin races, might be quoted, of the 
ill-effects of homogeneity; while the benefits de- 
rived from the introduction of ‘‘ fresh blood” is 
seen not only in nations, but in families and insti- 
tutions. 

If, then, it be conceded that ingenuity and the 
mechanical instinct is more widespread in America 
than in England, it becomes easy to understand 
how the Americans, hampered by dear labour and 
great distances, have succeeded in utilising their 
ingenuity to overcome them. As a result, labour- 
saving appliances, and the systematic management 
of factories, have reached such perfection that while 
the cost of labour per day is still higher than in 
England, the labour per ton, or per article, is in 
many industries lower. The American’s motto is, 
‘* Labour is dear, capital is cheap,” and accordingly 
he spends large capital sums on machinery to reduce 
labour, and finds it a very paying investment. 

Instances might be multiplied of labour-saving 
appliances in all departments of industry, but it 
will suffice to mention a few of those connected 
with the iron and steel industry. At every stage 
labour is reduced to a minimum. The loading of 





the ore from the mines into cars, its passage through 
the loading docks into Lake ore vessels, its removal 
therefrom into cars or stock piles at the receiving 
ports, the unloading from cars at the smelting 
plant, the charging into the blast-furnaces, the 
casting of the metal into pig iron, are all performed 
by mechanical means, labour being reduced to a 
few skilled men. to look after the machinery. 
There is a boldness and directness of purpose 
characterising American inventiveness, and the 
same spirit will cause machinery to be thrown on 
the scrap heap when anything better is invented. 
Steel-works managers sometimes say that their 
works should. be rebuilt every ten years, In 
melancholy contrast to this is the tenacity with 
which some old-established firms in England, cling 
to antiquated machinery on the plea that it still does 
good work, They ignore the fact that though 
actually a good machine, it may be relatively a bad 
one, and that to purchase a new one would be a 
splendid investment. 

The geographical difficulty of great distance has 
been met by an unrivalled system of inexpensive 
and efficient railways. Cheapness of construction 
has been attaimed by the adoption of bogie rolling 
stock ; by the absence of stringent regulations as 
to signals, stations, fencing, &c.; and by the 
cheapness. of land and the simplicity of the legisla- 
tion for its compulsory. purchase. Working ex- 
penses are kept + mt by the use of powerful loco- 
motives, large cars with low tare, and long hauls of 
heavy trains. The result is that goods can be 
carried in many cases at one-sixth of a penny per 
ton-mile, which is very much lower than the usual 
rate in England. The American system encourages 
competitive railways, while the English system dis- 
courages them. ‘The former system. works for the 
benefit of the public, and the detriment of the rail- 
way companies, while in the latter system the re- 
verse obtains. In England the ordinary shares of 
many railways stand at 180 per cent., while indus- 
tries are being forced to the seaboard or are leaving 
the country. In America railways replace roads, 
and are the penser of civilisation. They are 
more frequently made with an ulterior object, such 
as to open up new territory and add value to real 
estate ; if this is achieved then possibly non-success 
as a carrying company is of minor importance. 

One startling result of American competition 
may be mentioned. Middlesbrough has long been 
considered the natural world’s centre of pig-iron 
manufacture, owing to the close proximity of Cleve- 
land ore, Durham coke and limestone, and an 
excellent seaport. In normal times, indeed, 
as late as October, 1898, pig iron could be 
made in Pittsburg, U.S.A., at a cost of 20s. 
per ton less than at Middlesbrough, England, 
in spite of the fact that ore had to be carried nearly 
1100 miles, and coke 50 miles to the furnaces. 
Before the present activity in trade began, American 
pig iron, billets, and rails were in successful com- 
petition with the British article in England ; when 
trade resumes. its normal condition, doubtless the 
competition will be renewed with increased vigour. 
From recent indications, it seems not improbable 
that what has always been considered a specially 
British industry—the building of ocean ships—will 
be attacked from America. _The raw materials, 
plates, angles, &c., will be there obtained more 
cheaply, and, as before, the dearness of labour 
will be more than neutralised by labour-saving 
appliances, 
he Americans are as bold and ingenious in 
finance as in mechanics, and as the former is the 
vital force of engineering, it tells in their favour in 
international competition. The gigantic ‘‘trusts” 
which have recently been feont in many Ameri- 
can industries eclipse everything previously done, 
being different in kind as well as degree from the 
old-fashioned ‘‘ combine ” or working agreement be- 
tween competing concerns. The ‘‘trust” is an out- 
and-out purchase by a new company of a number of 
separate works, which thereafter lose their indivi- 
duality. Such trusts are sound to the extent that 
they use their immense power to cheapen construc- 
tion by economy in management, and the avoidance 
of wasteful competition. They are unsound to the 
extent that they attempt to corner the market 
and stifle competition. They are more stable than 
the old ‘‘combine,” since disintegration in fallin 
times is impossible. Rather would the older an 
less efficient plants of the trust be stopped, and 
establishment charges thereby reduced, England 
will probably have to look to still keener com- 





petition in normal times from the existence of 
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the trusts, which to all appearances are being 
worked on a sound and economical basis. 

The question naturally arises, What can be done 
to regain England’s old position in the industrial 
world? The English people will probably never do 
that, and will have to be content with a share of 
the world’s commerce. But much can doubtless be 
done to prevent further retrogression, whether 
relative or actual. The conservatism of En- 
glishmen must be broken down, and they must 
be content to learn from their American cousins. 
It is half the battle to realise one’s weakness. 
Happily this state of things is coming about, 
and a few startling contracts, such as the Atbara 
Bridge, and the Midland Railway locomotives, 
have brought it home to many Englishmen that 
American competition is no bogey. There is a 
decided tendency for English works managers to 
travel in the United States, and to adopt what is 
best in American practice, which is a most hope- 
ful sign. The militant element of trade unionism 
which received a salutary check in 1896, is not 
dead, and will probably be heard of again. The 
masters, however, have learned their strength, and 
if in time a state of things can be attained where 
an artisan’s wages are proportionate to services 
rendered without restriction to freedom of contract, 
one of England’s greatest disabilities in competing 
with America will have been removed. If to this 
be added England’s existing advantages of a cen- 
tral position on the highways of commerce, a stable 
Government, a sound financial system, and last but 
not least, prestige, the prospect of Englishmen 
holding their own in friendly rivalry with their 
American cousins cannot be considered other than 
hopeful. 








THE HYDRO-ELECTRIO PLANT AT 
RHEINFELDEN. 

THE original scheme of a power station near 
Rheinfelden, to which we briefly referred in our 
issue of September 15, antedates the historical 
electric power transmission experiment at the 
Frankfort Exhibition of 1891. At first no electric 
power distribution was thought of. But by 1889, 
when the Allgemeine Elektricitiits Gesellschaft of 
Berlin joined the three firms— Escher, Wyss, 
and Co., the Oerlikon Company, and Messrs. 
Zschokke and Co., of Aarau, with which the idea 
originated, such a transmission was practically 
decided upon. Rheinfelden is an old picturesque 
town, renowned more now as a health resort than 
for its salt works, situated on the left (Swiss) bank 
of the Rhine rapids, not far from Bale. On the 
right bank is the Grand Duchy of Baden. The 
frontier runs in the middle of the Rhine. Both 
the situation and the imposing character of the 
work recall Niagara. Various difficulties, among 
which were prolonged negotiations with the Swiss 
and Baden Governments, and diffidence in finan- 
cial circles, delayed the realisation of the project 
until 1895, when the ‘‘ Kraftiibertragungswerke 
Rheinfelden,” established in 1894 with the support 
of the Allgemeine Elektricitiits Gesellschaft, the 
Deutsche Bank and other German banks, obtained 
the necessary concessions. They acted in agreement 
with the Aluminium Company, of Neuhausen, 
which desired to build a branch at Rheinfelden. The 
four companies mentioned in the opening lines have 
carried out the work, Messrs. Zschokke being the 
builders. The original project which Colonel 
Zschokke had submitted had been modified by Pro- 
fessor Intze, of Aachen, who has acted as consult- 
ing engineer, assisted by Mr. A. Miiller. Mr. 
Jung represented the Allgemeine Elektricitiits 
Gesellschaft, and Mr. Ausfeld is the engineer and 
electrician of the Kraftiibertragungswerke. 

According to this first plan, the power station 
was to be built on the Baden bank. The house 
now crosses the Rhine Canal, which runs along 
that bank, obliquely, and :orms an island in the 
Rhine, close to the Baden side. This canal has 
a length of 0.6 mile, an average width of about 50 
yards, and depth at low water of 10 ft. The bottom is 
curved, and an open mud conduit has been hollowed 
out along the middle line. The inner canal wall is 
the continuation of a dam which reaches right 
across to the other bank, and has a length of 250 
yards, joining the wall in an arc. A ge for 
rafts, 65 ft. wide, and a fish ladder, 10 ft. wide, 
have been left in the dam. The dam itself was 
not quite completed at the beginning of Sep- 
tember. Although the Rhine level varies much 
less than that of other Alpine rivers, sudden 








freshets have more than once destroyed the work 
already done, especially on the raft passage—the 
Rhine is too turbulent there to allow of shipping— 
and as this passage had to be kept clear under all 
conditions, the work has been much delayed. 
Caissons were being sunk to finish the dam. The 
canal inlet is bridged. The bridge rests on iron 
frames, as usually applied in weir construction. 
These frames carry wooden fender courses and 
vertical iron rails to keep off ice and floating 
matter. On the inner side of this grating, which 
can be lowered, a cross conduit, 5 ft. wide, and 4 ft. 
deep, has been cut in the bottom of the canal in 
which gravel and sand may collect. This conduit 
is closed by a sluice on the river side, and it is 
intended to flush the conduit from time to time. 
For this purpose lids have been suspended from 
the framing, and, when lowered, would cover the 
conduit, lest the down current should interfere 
with the cross flushing. Whether or not this device 
will answer cannot be said, as it has not been tried 
yet. As the Rhine opens out to a lake just above 
the canal, there is not much danger of silting up. 
The wire netting, which must be lowered in certain 
seasons when the young fish might be washed down 
the canal, is also attached to frames. Chains are 
stretched in the water to afford a hand hold to 
anybody falling in. A boat is also stationed for 
saving life. In the extreme shore corner of the 
power-house, there are also, in the canal outlet, a 
lock for boats and a passage through which ice 
may be removed. From the other end of the 
power-house an iron bridge leads over to the Swiss 
bank of the river. 

The building of the power-house was a very dif- 
ficult matter, as the rock is so much cleft that the 
foundations had to be taken down to 20 ft. below 
mean water level. The turbine chambers rest on 
3 ft. of cement beton. The power-house is 575 ft. 
long, 39 ft. broad, and 50 ft. high, and contains 20 
turbines in 20 chambers, 45 ft. by 17 ft. inside. 
The separating walls of cement beton are 4 ft. 
thick. As each shaft carries two turbines above one 
another, each chamber is of two stories with one 
opening, one on the upper water side, and two on 
the tail-race side. The former opening is closed by 
a pair of gates, each 16 ft. high and 8} ft. wide, 
made of rolled iron, turning around central vertical 
axes by means of handwheels placed above in the 
dynamo hall. When closed these gates have to 
resist the full water pressure, and their bearings are 
therefore combined with girders embedded in the 
beton. In cases of repair the chamber is emptied 
by an electric centrifugal pump; the leakage 
through the closed gates is very slight. Of the 
two other openings, the upper one is normally 
closed by a fiat door which can be raised by the 
20-ton travelling crane of the power - house. 
Through the lower opening the water is discharged. 
The canal wall has been produced beyond the 
power-house, so that it forms a barrier between 
the tail race and the Rhine. The Swiss Govern- 
ment insisted upon this wall, as they were afraid 
that the wash would erode the opposite bank. As 
it has since been recognised that the current 
does not take this direction, but that the wall 
produces powerful whirls, the barrier is now being 
removed. The vaulting of the turbine chamber 
has a minimum thickness of 30 in., and is con- 
structed in such a way that the whole turbine 
can be lifted up through an aperture, 114 ft. in 
diameter. 

The type, size, and speed of the turbines 
were long under discussion. Escher, Wyss, 
and Co. finally adopted reaction Francis tur- 
bines (inward flow) for 840 horse-power at 55 
(later additions at 68) revolutions, instead of the 
Jonval and conical turbines first suggested. Each 
shaft carries two turbines one above the other, 
about 11 ft. apart. Each consists of four rings ; 
the two lower rings of each turbine discharge their 
water downward, and the two upper rings upward. 
Thus we may regard the arrangement as four 
turbines, whose water pressures mutually balance 
one another. The weight of dynamo and turbine, 
55 tons, is borne by an oil cushion presently to be 
described. The steel shaft, 12 in. in diameter and 
51 ft. long, is built up of three sections with welded 
flanges, and has three guide bearings, the lowest 
of which serves as provisory support during re- 
pairs, when the suspension of the whole turbine is 
interrupted. The bushes are made of lignwm vite. 
The turbines form cylinders, 9} ft. in external dia- 
meter, 4 ft. high, with 36 buckets in each ring and 
36 cells in each part wheel, 7 ft. 8 in. in diameter. 





The guide rings are outside the wheels. The lowest 
guide ring is supported by the floor. The bucket 
rings are separated by full iron belts. The sluice 
rings, by means of which the water supply is regu- 
lated, are fastened to rods extending down into the 
pits. When the sluice rings coincide with the full 
belts, the buckets are quite open ; when raised, they 
close the buckets. The four ring sluices of the lower 
turbine are rigidly attached to one another ; sepa- 
rate regulation is unnecessary, as the lower turbine 
is always under water. Inthe upper turbine the 
lower and upper half have each their sluice ring ; 
these two halves work together or independently, 
The turbines are painted outside with red lead, 
which has borne the wear of eighteen months re. 
markably well. The available head of water varies 
between 10} ft. and 16 ft. 

The turbine regulation is effected to complete 
satisfaction by the ingenious oil pumps of Escher, 
Wyss, and Co., and can, in case of emergency, be 
done byhand. Each dynamo has, on the power. 
house floor, its own oil pump in front of it, driven 
by a Renold chain, and bevel gearing from the 
turbine; the gearing is on an intermediate floor 
below. Experiments are being conducted to find 
a substitute for the Renold chains which, though 
very carefully made, do not appear to be quite 
of uniform thickness. The pump consists of a 
left half, the pump proper, and a right half. The 
ball governor on the right controls, through its 
collar and a lever, the valve in the oil pipe which, 
when depressed or raised, sends oil to the right or 
left of the horizontal servomotor piston which raises 
or lowers the sluice rings of the turbine. The four 
guide rods which each servomotor actuates are 
almost as long as the turbine shafts. We have 
mentioned that the upper and lower halves of the 
upper turbine are to be regulated independently of 
one another. For this purpose the rods can be 
turned about their longitudinal, i.e., vertical axes, 
and are provided with cams. If the pump should 
fail, the mechanism may be put in motion by a hand- 
wheel and ascrew spindle. The pump further forces 
oil under a pressure of 25 atmospheres, 370 lb., 
into the step bearing, which supports the whole 
moving load of 55 tons, dynamo and turbine. The 
oil enters through two copper pipes near the cir- 
cumference of the step, and flows off through a cen- 
tral pipe. The feed is one litre (0.22 gallon) per 
second, and the loss of oil quite insignificant. The 
oil passes back through a perforated cylinder, and 
is re-used. The starting of a dynamo and 
turbine is accomplished in the following way : 
By means of oil pressure the iron mass is lifted off 
its bearing, which is about 1 ft. above the power- 
house floor and accessible while the machinery 
isin motion. The dynamo is now slowly turned. 
One man can do this, if everything is in order. 
Then the turbine gate is opened, and the bearing is 
now relieved by the work of the turbine itself, 
which actuates its own pumps. The start could 
not be made, however, if there were not a common 
high-pressure oil pipe for all pumps. 

Reference should now be made to the chief con- 
sumers, who use the current generated at Rhein- 
felden. The chemical companies close by, without 
which the scheme would hardly have been realised, 
would not have anything but continuous currents, 
and objected to transformers or converters in their 
works. The project of a huge uniform triphase 
power plant had, therefore, to be abandoned, and 
the three electro-chemical companies were given 
special dynamos with their own supply lines. It 
is agreed, however, that they must be satisfied 
with a diminished supply if anything should 
happen, and allow the Kraftiibertragungswerke 
Rheinfelden to send light and power to their 
other customers, small municipalities, factories, 
and private persons on both sides of the Rhine. 
There are group switches provided for this pur- 
pose. The electro-chemical companies are the Alu- 
minium Industrie Gesellschaft Neuhausen, which 
has six Oerlikon dynamos for making calcium car- 
bide ; the Natriumwerke, which work in conjunc- 
tion with the Gold und Silber Scheide - Anstalt 
in Frankfurt (two dynamos) ; and the Elektroch- 
mischen Werke, one of the concerns of the 
Elektron Gesellschaft, which have four dynamos 
for the manufacture of soda, bleach, and calcium 
carbide. The Natriumwerke reduce the soda of 
the last-mentioned company to sodium, after 
Castner’s method. With the exception of the first 
six dynamos of the Oerlikon Company, all the 
dynamos were supplied by the Allgemeine Elek- 
tricitits Geselleschaft. These two companies, 
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especially the Berlin firm, have also furnished all 
the electric apparatus, with the exception of a few 
motors, ordered from the Alioth Company, of 
Basel. The chemical works are all within a few 
minutes’ walk from the power-house, and receive 
their currents direct through bundles of four copper 
strips, 0.33 in. thick, placed edgeways and carried 
on bridges over the head race. Aluminium con- 
ductors are now being introduced, owing to the 
igh price of copper. 

gt first dyeunhs put up by the Allgemeine 
Elektricitiits Gesellschaft in 1895, were three 
inductor machines, designed by Dolivo-Dobro- 
wolsky. The outside casing of C-section is, for 
the sake of facilitating the transport, divided 
horizontally, and further vertically into four 
ares, each of which rests on two feet, which 
correspond to the ribs of the stationary um- 
brella-shaped spider, through the hub of which 
the dynamo shaft passes. The connection between 
dynamo shaft and turbine is effected by means of a 
piece of intermediate shafting, welded in with two 
flanges, passing through a steel bearing. The spider 
of the inductor wheel, likewise umbrella-shaped, 
and its steel rim, with two rows of 55 laminated 
poles, are built up of five segments. The clear- 
ance between wheel and stationary armature is 
4 millimetres in some of the A. E. G. dynamos, 
and 11 in others. The revolving part of the large 
dynamos of which we are now speaking weighs 20 
tons, and the corresponding turbine 35 tons, making 
a total load of 55 tons to be supported by the oil 
cushion. The diameter of the wheel is a little less 
than 19 ft., and of the casing 22 ft. The exciting 
coil lies between the halves of the 330 armature 
coils ; as the wheel was transported in segments, the 
exciting coil had to be wound at Rheinfelden. Steps 
and railings have been provided, so that the 
dynamos can be examined from above. Running 
at 55 revolutions, these triphase inductor generators 
yield currents of 61.5 amperes and 3900 volts in 
each phase at 50 periods. 

The five other triphase generators are coupled to 
turbines making 68 revolutions, and are of the re- 
volving field type, smaller in dimensions than those 
just mentioned, but of the same capacity, corre- 
sponding to the 840 horse-power developed by each 
turbine. These machines are excited by 100 horse- 
power motor generators. 

The six continuous-current dynamos, yielding 
currents of 4000 amperes and 155 volts, have a 
different appearance. Four feet, about 18 in. above 
the floor, hold the heavy ring to which the field poles 
are fixed inside, and also the four-armed spider. 
In the plane of the junction of the armature and the 
commutator, a horizontal ring table has been fixed, 
on which the attendant may sit when adjusting the 
brushes or cleaning the commutator. This table 
was first made of iron, and covered with insulating 
cloth ; afterwards the tables were built in wood. 
The brush adjustment ring is, in the old machines, 
placed above the commutator. In the new ma- 
chines the brush ring is fixed lower down, so 
the attendant can do his work standing, and the 
arrangement is very clever. The whole brush ring 
can be turned with the aid of a handwheel, with 
the brushes off ; a lever then presses all the brushes, 
which are held by steel bands, on the commutator. 
Each vertical brush-holder carries six brushes of 
copper gauze and one of carbon ; the position of 
the carbon brushes varies, i.e., it is the top brush 
on one holder, the second on the next, &c., and 
these carbon brushes are given a small lead. 

So far, we have only spoken of the dynamos of 
the Allgemeine Elektricitiits Gesellschaft. There 
remain the six continuous - current generators of 
the Oerlikon Company. In these, the stationary 
field with 32 poles is supported by concrete walls on 
both sides and by four iron pillars, two in front and 
two behind. The commutator is below the arma- 
ture. The vertical brush-holders, of which there 
are a great many, as in the other generators, bear 
each four sheet-copper brushes. The armatures 
have a diameter of 16 ft. and running at 55 revolu- 
tions, produced such a powerful draught that the 
inner space had to be covered in with iron plates. 
The currents of 7000 amperes and 90 volts are 
taken off behind at four spots by twelve wire 
cables, 

This variety of generators does not disturb the 
/armonious aspect of the power-house, which is, 
indeed, striking. Next to the tail-race side of the 
building we have first a passage ; then, behind rail- 
ings, are all the oil pumps in one row, then the 
dynamos in another row, and in the window 


recesses on the head race, are the handwheels for 
opening the admission gates for the turbines. 
There is ample space everywhere ; the three old 
inductor machines alone come rather close to their 
oil pumps. The building forms a rectangle, but 
four windows project on the tail-race side. In this 
part are placed the motor generators and exciters 
—all cables are buried—and in front of the 
subdivided storey above, the switchboard and 
switch-rooms. There the complications must show 
a little, though the fine switchboard itself is very 
simple, and hardly any crowding is to be noticed 
behind. There are 14 panels—six more behind 
— bearing static voltmeters, phase indicators, 
ammeters, and switches for coupling the exciter 
resistances in parallel. All the group switches are 
behind, fixed to the ceiling, their levers being 
above the head of a tall man. The other switches 
are at the back of the switchboard. Knife switches 
are almost exclusively used, and both levers ap- 
proach one another. These switches look rather 
long and slender for currents of 6800 volts and 80 
amperes, and they might not answer in our damp 
climate. But Mr. Ausfeld, who has had charge of 
the power-house since supply was started, more 
than a year and a half ago, has not had trouble 
with them. The switches and high-tension fuses 
are separated from one another by plates of im- 
pregnated wood pulp, commonly known on the 
Continent as press-spahn. The fuses were fur- 
nished by Siemens and Halske. They are copper 
wires embedded in French chalk contained in china 
tubes ; part of the tube is in glass, and when three 
fuses are encased in a common porcelain tube, each 
wire is, in its exposed part, protected by a special 
glass tube. They take up to 30 amperes. The 
conductors and their bells are, of course, distin- 
guished by different colours to mark the phases. 
An insulating bench is to be placed over some 
bare conductors over which one has to reach to 
get at the back of the switchboard. 

One lamentable accident occurred before the 
switchboard had been taken over. Yet not only 
the engineer of the power station, Mr. Ausfeld, but 
also the director of the Kraftiibertragungswerke, 
Dr. Frey—a Swiss subject, at that time staying in 
Italy—were summoned before the Baden Court of 
Justice. The case had not been decided at the time 
of the Institution visit. All high-tension apparatus 
are marked with the zigzag arrow which the Ger- 
man law prescribes for such devices. The instru- 
ments come from the Allgemeine Electricitiits Gesell- 
schaft. Besides the Siemens horns for the primary 
lines, the house bears no lightning conductors. As 
a rule, one often hears, a distance of 1 millimetre is 
allowed between the two horns of a pair for every 
1000 volts. But there were so many discharges in 
the horns and fuses blown so frequently, especially 
on summer evenings, without visible lightning, that 
Mr. Ausfeld finally fixed the horns 30 millimetres 
(more than 1 in.) apart. Similar expedients have 
proved necessary in other of the installations 
visited ; on the Jungfrau the winter storms, with 
their fine snow, are the worst. The dust settling 
on the horns is partly responsible for the trouble. 

We have already given a few notes on the power 
distribution, and cannot say very much more now 
without illustrations. The 36 miles of underground 
triphase feeder cables, as yet laid, have been sup- 
plied by Felton and Guillaume. The three cables, 
each with impregnated paper insulation, are twisted 
together and with the three pilot wires, insulated 
in the same way; rubber is not applied. The 
whole is surrounded by a double lead sheath, and 
double iron armour, and has a thickness of about 
3in. Thisis the biggest high-tension cable instal- 
lation as yet ventured upon. The cables are, of 
course, expensive ; so far they have answered, and 
it isto be hoped that they will stand the test of 
time. The three high-tension wires of the over- 
head line, at present 93 miles in length, extend 
to points 17 miles from the power station. The 
copper weight of these wires is 300 tons, that of 
the secondary network, 50 miles of line, 100 tons. 
The area supplied is very extensive, and apart from 
the immediate neighbourhood of the power station 
the consumers are scattered. 

In the five substations the currents of 6400 volts 
—a loss of 400 volts being allowed in the feeders, 
and of 7.5 and 10 per cent. in the primary triphase 
and continuous leads—are transformed down to 525 
or 225volts. These transformers have at present 
a capacity of 2000 kilowatts ; most of the current is, 
of course, directly taken up by the chemical works; 








3000 horse-power are utilised in 150 electric motors, 


The transformer stations are square brick houses 
with towers, through which the wires enter and 
leave. There are Tudor batteries with somewhat 
old-fashioned switches, motor-generators of the 
Oerlikon Company, boosters, triphase transformers 
with vertical and also with horizontal limbs—the 
the latter is frequently to be found on switchboard 
transformers, for which it would appear to be better 
suited—Siemens horns connected through a choking 
coil to the line, secondary arresters with a spark gap 
of 4 millimetres only, and telephones and gloves and 
spectacles for the attendants. The light distribu- 
tion is on the three-wire system from overhead 
wires, by 16-candle lamps or four arc lamps in 
series. Electric motors up to 4 horse-power can 
also be fed from the secondary circuits which, in 
Rheinfelden itself, are strung on insulators fixed 
in the old towers and houses. The primary wires 
across the country are carried on high poles and sur- 
rounded bya strong earthed metalframe ; other wires 
are attached to the same poles lower down. Rail- 
way lines may only be crossed by handsome but ex- 
pensive skeleton iron bridges. There is always an 
attendant on duty in the accumulator substations. 
The high-tension lines are inspected daily by men 
for whom cycles with bags for note-books, tools, 
&c., are kept in the office. 

As the electro-chemical works run day and night, 
there remain only the Sunday hours for experi- 
ments and repairs. It has, of course, been a ner- 
vous time at first, especially for the engineer 
in charge, as supply was commenced while 
the plant was being completed. But the turbines 
and dynamos have behaved splendidly, and the 
great question is at present the enlargement of the 
works, or rather, the erection of a new power 
station. The 16,000 horse-power of the actual in- 
stallation are being utilised. The new power station 
will be built a little lower down the Rhine, closer 
to Rheinfelden ; but whether on the Swiss, or on 
the Baden, side is still a matter of controversy. 





ALLEGHENY COUNTY LIGHT 
COMPANY. 

PirrspurRé and its sister city Allegheny, separated 
only by the Allegheny River, have shown a 
remarkable increase in population during the last 
25 years. Situated in the centre of the iron and 
coal districts, many circumstances have tended to 
bring prosperity to this favoured locality. Not 
content with availing themselves of natural advan- 
tages alone, the enterprising citizens have seized 
with alacrity every aid afforded by science and art 
to add to their prosperity. 

It is no wonder, therefore, that the Allegheny 
County Light Company, originally incorporated 
in 1881, utilised alternating-current electricity as 
soon as it, was introduced into the United States. 
The central power station of the company, con- 
taining the generating apparatus, is at 12th and 
Aetna- streets. During the year 1887, the com- 
pany installed ten 1200 light alternate-current 
generators, furnishing current for 250 are and 
5000 incandescent lamps. The demand for electric 
light increased so rapidly that the smaller generators 
were soon replaced by 2500 light machines, which 
in turn gave way to generators of 3000 light capa- 
city. All these generators were wound for 
1200 volts, which at that time was considered the 
most practicable voltage for lighting purposes. 
All the generators for the Allegheny County Light 
Company have been manufactured by the Westing- 
house Electric and Manufacturing Company. This 
A may be looked upon, therefore, as illustrating 

estinghouse practice. 

The business of the company spreads over a large 
area in the city of Pittsburg and in the neighbour- 
ing boroughs, Glenwood, Knoxville, and Mount 
Oliver, in addition to the entire city of Allegheny. 
The total area covered is at least 10 miles in length 
and about 9 miles in width. The number of arc 
lights supplied by the company is about 3500, and 
the number of incandescent lamps about 150,000. 
The company also supplies current for motors from 
the direct-current mains at 500 volts. 

On account of the large area over which the city 
of Pittsburg is now spread, it was soon found ex- 

dient to equip two substations. A substation 
as been constructed at the East End, and another 
one in the city of Allegheny, not far distant from 
the 12th- street central station, and a third at 
Glenwood is being ee The current is trans- 











mitted to the present substations from the central 
station, being raised and lowered by means of 
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1500-Ktmowatt WestINGcHoUsE ALTERNATING GENERATOR. 


Fic. 2. Compietep Fierp ror 1500-Kinowatt ALTERNATING 


GENERATOR. 


Westinghouse transformers. The Glenwood plant 
will have two 900-kilowatt Westinghouse alternate- | 
current generators. 

At the end of 1897, to utilise the more recent 
developments in electrical science, it was found | 
advantageous to reconstruct the 12th-street station | 
and generating plant. It is a well-known fact that | 


electric lighting companies are better served by | 
units of large capacity than by a multiplicity of 


/small generators. The present tendency of the 


more progressive companies is toward the use of | 
large generating units, coupled with high voltage 
transmission for distant points. 

At the end of 1897, the company installed four 


. 3. Serer oF ARMATURE FoR 1500-K1LowatTT 


ALTERNATING GENERATOR. 


1500-kilowatt Westinghouse alternating-current 
generators, which together have twice the capacity 
of the ten 4000-light machines which they replaced, 
and they occupy considerably less space. The 
gain in floor space resulting from the use of large 


‘units, is but one item in the saving, for there is 


also a great gain arising from economy in operating 
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BOOK TYPEWRITER. 


CONSTRUCTED BY THE ELLIOTT AND HATCH TYPEWRITER COMPANY, LONDON. 
(For Description, see Page 592.) 





expenses, of the engines, and in the increased 
efficiency rendered by the generators. Fig. 1 
gives a view of the interior of the generating 
room, of the central station of the Allegheny | 
County Light Company, showing the recently 
ee alternating generators ; they were the 
— that had ever been built up to that 
ime, excepting the 65000 horse - power ma- 





Falls, by the 


supplied to Niagara 
Westinghouse Electric and Manufacturing Com- 
ae & SER ; 
The central power station is a substantial brick 
building. The dynamo room is 100 ft. by 200 ft., 
and has a cheerful appearance, the walls being 


chines 


of white enamelled brick. A 10-ft. basement 
is provided to carry the wiring, piping, &. The 











latest devices for facilitating work have been in- 
troduced. A 30-ton electric crane spans the dy- 
namo room, Westinghouse motors being used for 
its operation. 

In the same building are the company’s offices, 
repair shop, draughting room, and laboratory. 
Adjoining the dynamo room is the boiler house 
with two floors, fourteen water-tube boilers being 
arranged on these two floors, aggregating over 
6000 horse-power, but they are worked considerably 
above their rated capacity on the peak of the load. 
A double system of steam piping is provided 
throughout. 

All the engines used by the Allegheny County 
Light Company, have been built by the Westing- 
house Machine Company, at East Pittsburg. The 
smaller engines are of the usual Westinghouse en- 
closed type, belted to their respective dynamos. The 
four larger engines driving the 1500-kilowatt genera- 
tors are of the marine type, cross-compound, two 
cylinders, of 2000 horse-power nominally. A view 
of one of these engines, direct connected to one of 
the 1500-kilowatt generators, is shown in Fig. 1. 
A Worthington jet condenser of 6000 horse-power 
is used in connection with the engines, space being 
reserved for another condenser of the same capacity. 
This condenser is one of the largest of the jet type 
in the United States. A 4-ft. tunnel, 600 ft. long, 
supplies condensing water from the Allegheny 
River. 

The 1500-kilowatt generators are wound to give 
2400 volts, at 116 revolutions.per minute; they 
have 62 poles, with 7200 alternations, or 60 
complete cycles per second. They have a remark- 
ably good regulation, and will maintain their 
voltage within 6 per cent., from no load to full 


load, with a constant speed and field excitation, 
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Tho efficiency is 94 per cent. at full load, and]- 


Y1 per cent. at half load. 

The generators are of the usual ‘‘ engine type” 
form, each direct connected to its engine, thus 
forming one unit, and occupying far less space than 
if be'ts were used. These units have five bear- 
ings—three in the engine, one for the generator, 
and one between the engine and generator—no 
separate flywheel is provided as the rotating arma- 
ture is designed to serve this purpose. 

One of these complete units occupies a rectan- 
gular space 33 ft. by 28 ft., but within these limits 
room is available for other purposes, such as steam 
separators, &c. The total height from foundation 
to top of field yoke is 22 ft. 7 in. The bedplate of 
the generator is nearly 6 ft. below the level of the 
floor upon which the engine base stands. The 
weight of the complete generator is about 
225,000 Ib., that of the armature being about 
one-third of the total. 

The field yoke of the generator is divided vertic- 
ally, and may be separated sufficiently on the bed- 
plate to take out the field coils. The machines are 
so installed that space is provided for sufficient 
lateral motion to permit the removal of the arma- 
ture. 

The current is taken from the revolving armature 
by means of a four-ring collector. The collector is 
upon the outer side of the shaft between the bear- 
ings, and is of the standard Westinghouse type, 
with mica insulation at all points. Three Westing- 
house exciters, two 75-kilowatt, and one 37}-kilo- 
watt, with a voltage of 350, supply exciting current 
to the larger generators. The construction of these 
armatures of the 1500-kilowatt generators is ex- 
tremely interesting. The spider (Fig. 3) is of cast- 
iron, in two parts, bolted together and secured by 
shrunk rings. The spider has eight spokes, and 
carries on its periphery, steel punchings, which con- 
tain the slots and windings. Thirty-eight punchings 
are used to form one complete circle around the arma- 
ture, each punching has two lugs on its inner edge, 
which dovetail into grooves milled in the spider. 
The armature core, nearly 17 ft. in diameter, is 
built up in a horizontal position, and the punchings 
are alternated so as to break joints, each punching 
covering the joint between the two above or below 
it. This method of lapping punchings gives great 
mechanical strength and rigidity to the armature 
core, 

The slots of the armature are nearly enclosed, 
as each tooth has an overhanging head, which ren- 
ders unnecessary any bands, wooden or fibre strips, 
to secure the conductors in position, and it also 
protects the coils from mechanical injury, to a 
very considerable extent. When the punchings 
have been built up on the spider, they are sub- 
jected to a great pressure, and secured in position 
by heavy cast-steel end plates. 

A feature of the construction of these armatures 
deserves special mention. The spider is designed 
to allow free access of air to the inside of the punch- 
ings, which are divided at intervals by cast brass 
spacing strips, which are so shaped as not to obstruct 
the passage of air, and in addition act as centri- 
fugal blowers, forcing air through the ducts, thus 
cooling both iron conductors and partially also the 
field coils. 

The winding is of the closed-circuit type, four 
collector leads being taken off at four points equally 
distant from one another on the winding. Each 
slot contains one conductor, the bars being con- 
nected on the ends by shaped end connectors, 
according to the standard Westinghouse practice. 
The bars are made alternately long and short, to 
allow end connectors to pass one another. The 
conductor in each slot consists of rectangular 
copper bars, carefully insulated and tested before 
being placed in position. This insulation contains 
a considerable quantity of mica, which enables the 
armature to run satisfactorily at a much higher 
temperature than it will ever be called upon to 
bear. The joints are carefully bolted, soldered, 
and thoroughly insulated, which makes _ the 
windings present a very neat appearance. Upon 
completion the armature receives an insulation 
test, in addition to the test on the individual 
bars. 

The field coils, one to each pole, are of heavy 
square wire, machine wound, and are supported 
in position on the poles by brass castings on the in- 
side of the end. This method of support is advan- 


tageous, as all the surface of the coils is left avail- 
able for cooling purposes. 
pleted field. 


Fig. 2 shows a com- 


The switchboard arrangement is in accordance 
with the usual Westinghouse practice. Cables run 
direct from the generators to the instruments, and 
to the large pneumatically handled switches which 
are connected between the machines and the bus- 
bars. These switches are similar to those used by 
the Niagara Falls Power Company for controlling 
their 5000 horse-power generators. The usual in- 
struments are provided upon the switchboard, which 
are also of the Niagara type. As the four 1500- 
kilowatt generators are run in parallel, synchronis- 
ing apparatus is provided. The cable leads con- 
necting the generators with the switchboard, are of 
450,000 circular mils-section lead covered, four to a 
generator. The leads are carried under the floor, 
as well as all the feeder cables. Two tunnels are 
provided for carrying the wires from the building, 
one for the 2400-volt cables, and the other for the 
arc circuits. From the tunnels the wires are con- 
nected with the pole lines. Two 250 horse-power 
Westinghouse direct-current generators supply 
current at 500 volts, for motors operating in mills 
and factories. 

The East End substation of the Allegheny County 
Light Company, operates about 60,000 incandescent 
lamps, and about 1500 arcs. It is supplied with 
current from the 12th-street station by raising 
and lowering Westinghouse transformers and high- 
tension transmission lines. Two circuits of three 
wires each connect the two stations, No. 1 insu- 
lated wire being used. The transformers are of 
the two-phase-three-phase type Westinghouse 
manufacture, the transmission being three-phase 
5500 volts, which gives the greatest economy of 
copper. The lines are about five miles in 
length, and runs through a thickly populated 
district. A substation is operated in the city 
of Allegheny, a short distance from the 12th- 
street station. 

The plant of the Allegheny County Light Com- 
pany, as reconstructed, illustrates the advantage 
of substituting large units for a number of smaller 
ones, and also the great facilities given for the ex- 
tension of a lighting system by means of sub- 
stations equipped with rotary converters and trans- 
formers. The prosperity of Pittsburg is reflected 
inthe greatly increased demand for electric light 
for factories and residences ; so much so, that the 
Allegheny County Light Company have already 
under construction, by the Westinghouse Electric 
and Manufacturing Company, two additional 900- 
kilowatt alternating generators, which will shortly 
be installed in a new station at Glenwood, and 
will be arranged to work in multiple with the other 
plants. 








THE THEORY OF THE RAINBOW. 

TExtT-Books of science and encyclopzedias still 
explain the theory of the rainbow in a manner 
which is sadly suggestive of the superficial way in 
which we examine the most common natural 
phenomena, and in which we accept any apparently 
plausible account. We speak of the seven colours 
of the rainbow, and try to find them, although 
they are hardly ever all visible at the time. A 
dark blue is a rare phenomenon. If green and 
violet form broad belts, the yellow will be missing. 
The rainbow offers great varities in its width and 
colours, their sequence and intensity, and in the 
number and arrangements of the coloured bands, 
which we perceive near the two rainbows. These 
bands are styled ‘‘ spurious” rainbows, as if they 
did not belong as much to the rainbow as any 
other part of the phenomenon. We read that 
spurious or supernumerary bows occur sometimes ; 
as a matter of fact, it is a rare thing that they are 
not visible. The bow produced by the moon is 
faintly coloured; the fog bow, produced by the 
sun rays when falling on the very minute drops of 
a mist cloud, is really white with coloured borders, 
Such differences ought to strike us; perhaps they 
have done so. We may even have asked ourselves 
whether the size of the rain drops has something 
to do with the matter. But Descartes’ theory, 
usually given in text-books, does not draw atten- 
tion to the variety of the phenomena; we may, 
hence, be excused if we overlook it or content our- 
selves with hazy notions on different illumination, 
&c. Yet the correct theory of the rainbow was 
advanced by Sir George Airy, the late Astronomer- 
Royal, as early as 1836, and has been the subject of 
frequent papers since. The reason that text-books 
have not yet adopted Airy’s theory is that these 





papers were deeply mathematical. Airy’s paper 





does not even refer to the rainbow in its title ; the 
theory is contained, but not evolved in his ‘‘ Inten. 
sity of Light in the Neighbourhood of a Caustic.’”* 
So far as we are aware the theory had not been 
represented in a fairly elementary garb, intelligible 
to the ordinary college boy, before Professor 
Pernter wrote the paper which induces us to bring 
the interesting nr before our readers. We 
ought to say at once that the preliminary remarks 
of this article are condensed from Professor 
Pernter’s introduction. 

In 1897, Professor Pernter, then at Innsbruck, 
now director of the Vienna Magnetic Observatory 
(Centralanstalt fiir Meteorologie und Erdmagnet- 
ismus) presented a long paper with laborious calcu- 
lations on the ‘‘ Colours of the Rainbow and the 
White Rainbow ”’t to the Vienna Academy. The 
paper was based on Airy’s theory, and it promised 
a popular account of that theory. This account 
Professor Pernter has now given in the Emperor 
Francis Joseph Jubilee Number of the Zeitschrift 


fiir Od6sterreichische Gyminasien, December, 1898, 


The subject has particular interest for meteorolo- 
gists. The paper is written partly for the pupil and 
partly for his teacher. We do not propose to 
follow it closely, since the demand on our columns 
would be too heavy, and since we should have to 
reproduce pages of mathematical deductions. 

We start with an experiment of Pernter’s. A 
hollow glass sphere is filled with water, and a 
pencil of sun rays directed upon it in-a dark room. 
If we turn our back to the sun, we shall see the 
two rainbows ; and if a screen is used, the whole 
class can see it. The colours will be pale and 
impure for various reasons, one of them being the 
double reflection from the inner and outer glass 
surfaces. But the angles can be determined with 
fair accuracy. This experiment would seem to 
prove that the old idea that the sun rays must enter 
the raindrop to produce a rainbow cannot be wrong. 
Nor does Airy’s theory dispute that. Only we 
do not see simply a sun spectrum, produced by a 
drop instead of by a lens, but we see interference 
phenomena of the rays of the spectrum. Before 
we proceed further, we may say a few words on the 
historical aspect of the question. That the sun 
rays are refracted and reflected in the rain drops 
was recognised by Theodorich in 1311; just 300 
years later De Dominis expressed the same views. 
After the discovery of Snell’s law of refraction in 
1620, Descartes calculated with immense trouble 
the paths of 10,000 rays falling upon one side of a 
rain drop and proved that from the 8500th to the 
8600th of these rays, the angle between the extreme 
issuing rays would amount to minutes of arc only. 
These practically parallel rays are his “ effective” 
rays of maximum or minimum deviation (it depends 
simply whether we measure the obtuse or the acute 
angle). The concentration of rays in a particular 
direction might have been derived by simple 
formule. Descartes’ ‘‘Dioptrique” dates from 
1639. Newton observed and explained that each 
homogeneous ray has more than one maximum of 
intensity ; but he did not explain the supernumerary 
rainbows, which Young first, in 1804, taught us to 
regard as interference phenomena. His explana- 
tions did not cover the whole problem, however. 
Then came Airy in 1836, whose tables involved 
calculations of exceptional difficulty. Sir George 
Stokest found a simpler form for Airy’s in- 
tegral for the intensity of light. W. Hallows 
Miller§ confirmed Airy’s views by experiment, 
observing in one case 30 interference bands, 
James M‘Connel’s ‘‘Theory of Fog Bows,”| is 
based directly upon Airy. 

Pernter explains the first part of the pheno- 
mena and the minimum deviation in the follow- 
ing manner: Sun rays S (Fig. 1) fall upon a 
rain drop. Not to confuse the diagram hope- 
lessly, they are all supposed to be of one shade, 
corresponding to Fraunhofer’s line C in the red 
orange ; its refractive index for air and water is 4. 
The diagram represents only rays of angles of inci- 
dence between 35 and 80 deg. Starting with small 
angles of incidence, we see that the refracted rays 
first fall higher and higher on the inner wall 
at the back of the drop, until we come up to an 
angle of incidence, of about 60 deg., the dotted 
ray. The next ray is refracted to a point below 





* Trans. Cambr. Phil. Soc., vi., page 379; viii., page 
595, 1838 and 1848. 
age 135, 1897. 


+ Wien. Ber. 106, ii.a, 
{ Trans. Cambr. Phil. Soc., ix., page 329, 1850. 





§ Trans. Cambr. Phil. Soc., vii-, page 277, 1841, 
|| Phil. Mag., vol. xxix., page 453, 1890, 
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that of the dotted ray, the next ray lower still, so 
that a ray of incidence 59 deg. is refracted to about 
the same point as the ray whose angle of incidence 
is 61 deg., and so on. The rays, therefore, cross 
one another within the drop. This crossing is re- 
peated on reflection from the inner surface. 
Pernter adds a table which brings the relations 
between angles of incidence and of refractions out 
very clearly, and which shows how their difference 
i--r) first increases and then decreases again. 
Although the sine law sufficiently accounts for the 
peculiarity, he is quite right in elucidating this point. 
The merging rays are, as we see, not parallel ; those 
nearer the diametrical unrefracted ray parallel to 


& (9752 4) 


x — 2r, as will easily be seen; at f it is once more 

reflected and deflected by the same amount ; at g 

it is refracted again and deflected byi —r. The 

total deflection or deviation is, therefore, 
D=2(t-—r) +2(r — 2r). 

When there are k internal reflections, we find 

D=2(i- r)+k(w ~2r) =k 4+ 2[6—(K + I)r], 


We can thus calculate the deviation for any angle 
of incidence and number of internal reflections. 
Fig. 5 represents a ray which has three times been 








reflected, Fig. 6 one which has been reflected four 
times. We can have any number of reflections. 
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the sun rays are divergent, those on the other 
side of the dotted ray convergent. When we 
trace the rays back, they cut the diameter under 
different angles. The smallest of these angles is 
the obtuse angle made by the dotted ray with the 
diameter. This angle is called the angle of mini- 
mum deviation D ; its complement (r — D = A) is 
the angle which the rainbow arc of that shade forms 
with the sun rays ; for our diameter is parallel to 
the sun rays. The dotted ray and those next to it 
are the “effective” rays of Descartes; they are 
significant, but not in the sense which Descartes 
believed. Fig. 3 represents only this dotted ray of 
limiting refraction and minimum deviation. In 
Fig. 4 we have another such ray, but it has under- 
gone two internal reflections. If the angle of in- 
cidence is i, that of refraction v, then the deflec- 
tion of the ray from its original path on entering is 





t‘-1r. Ate the ray is reflected and deflected by 








How do they come in? Fig. 3 teaches us that 
when we stand opposite a rain-cloud, with our back 
to the sun, we should see the red-orange rays 
(which we have selected) emerging from all rain 
drops situated on the circumference of the base of 


a cone whose apex is our eye. The line from the 
sun through our eye is the visual axis of this 
cone, and the angle made by the axis with the 
emergent ray (half the apex angle)is A = 7 — D 
42 deg. 4 min. in our case. This angle 
corresponds to an angle of incidence of about 
60 deg., more correctly 59 deg. 24 min. For any 
drop on the circumference of a cone base, smaller 
or larger than the one spoken of, the angle of 
incidence would have not the same significance 
with regard to our eye; or in other words, the 
angle of least deviation which would enable us to 
see a coloured band would be different and corre- 
spond to another angle of incidence. Multiple 














metre. 
When we use cylindrical rods we obtain, not 
coloured arcs, but straight bands arranged in a 
horizontal plane, convenient for telescopic exami- 
nation. 
fairly uniform ; glass tubes to contain water jets are 
not easy to experiment with. For research work, 
cylindrical streams of water are employed, as we 
shall see. 


explanation. 
and in the same way, red, green, &c. arcs, would 
be produced. But we really do see interference 
phenomena with ve colour bands which 
modify one another and di 

nary colour sequence, both in the principal bows 
and in the supernumerary bows. Pernter condemns 
the latter term ; he speaks of principal bow, by- 
bow, and secondary bows. 


reflection now renders it possible that we see 
several bows simultaneously. For double reflec- 
tion, the A is 50 deg. 23 min. (reckoned for orange 
rays again), i.c., under that angle we see the red- 
orange of the second bow. If this be correct, why do 
not we see any amount of rainbows simultaneously ? 
We might. But first of all, they become more faint 
with each reflection. Secondly, looking at Fig. 5, 
and remembering that the bow appears in the 
backward production of the emergent ray, we 
recognise that the bow would be on the side of the 
sun. That is to say, Fig. 5 would represent the 
primary conditions of a rainbow produced by rain 
drops between our eye and the sun, and surround- 
ing the sun at a distance of 42 deg. 48 min. We 
are not likely to see such a bow ; Fig. 6 is asimilar 
case. Thirdly, some of the bows would overlap. 
Pernter has calculated the D, deviation, and A, 
acute angle made by the sun ray and emerging ray, 
for 15 bows, both for drops of water and of glass. 
We give some values of D for water ; the respec- 
tive A in each case is the acute angle which is to be 
added or subtracted from some multiple of 7: 
D, = m — 42 deg. 4 min.; D, = m — 50 deg. 56 min.; 
D, = 2 — 42 deg. 48 min.; D, = 27 + 43 deg. 46 min.; 
D, =3m — 51 deg. 42 min.; Dy = 3 + 32 deg. 26 min. ; 
D, = 47 — 6ldeg. 58 min., &e. 
These values are for water ; for glass we find : 
D, = m — 22 deg. 51 min.; D, = + + 86 deg. 52 min.; 
D; = 2m + 9 deg. 8 min., &e. 
The rays would, of course, emerge from different 
quadrants. Experiments are more easily conducted 
with glass spheres or rather with glass rods than 
with water globules or water streams. The size of 
ordinary rain drops varies between 2.5 or 3 milli- 
metres (diameter of large drops), and 0.05 milli- 
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Larger drops are rare in our latitudes. 


Glass rods and glass fibre can be obtained 
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sturb or reverse the ordi- 


Since the whole pheno- 
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FOUR-CYLINDER COMPOUND LOCOMOTIVE; SOUTHERN RAILWAY OF FRANCE. 
(For Description, see Page 592.) 
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without having recourse to higher mathematics, and 
in proving that each colour consists of a number of 
bands or arcs, slowly decreasing in intensity, and 
separated by minima of intensity 0. Pernter has, 
however, to make certain assumptions and finally 
to take his amplitude from Airy. As his deduc- 
tions are mathematical exercises which could not 
protitably be abstracted, we will not enter into 
them, but rather try to elucidate the problem in 
other ways. The shape of the intensity curve for 
monochromatic light is given in Fig. 7, page 589 ; 
it is one of Airy’s original figures. We notice how 
slowly the intensity diminishes, in other words, 
how large the number of bands must be. With 
white light we get an infinite series of coloured 
bands, reminding of diffraction phenomena, yet 
not wholly like them, since the shape of the 
emerging wave is so peculiar. 

Young had put the interference question very 
plainly. Since the deviation of the rays from their 
origin first diminishes and then increases again 
(Fig. 1), there are for every deviation slightly greater 
than the minimum two emergent rays which have 
travelled paths of slightly different lengths and 
which are hence in a condition to interfere. Airy, 
as mentioned above, dealt with the intensity of 
light in the neighbourhood of a caustic. We under- 
stand the term caustic in the case of a mirror or 
lens. The central rays are really concentrated to 
one focus; the marginal rays are not; they intersect 
one another, and form a kind of luminous surface. 
In the case of the rainbow now, the caustic, owing 
to the peculiar minimum so often referred to, con- 
sists of two unconnected infinite branches in 
a directions with an asymptote parallel to 
the position of maximum or minimum deviation. 
Further, the maximum intensity does not take 
place at the geometrical caustic (where Airy’s m, a 
quantity proportional to the distance of the point 
from the caustic, is zero; compare Fig. 7), but at 
some distance from it; the brightest intensity 
occurs atm = 1.08. In other words, the maximum 
intensity does not exactly coincide with the direc- 
tion of minimum deviation, as Young had assumed. 
This divergence of the principal bow from its 
geometrical position depends upon the ratio of the 
size of the drops to the wave length. With a given 
kind of light it is greater, the smaller the drops, 
and with given drops greater, the greater the wave 
length, that is, greater for red than for blue. As 
long as it is small, it only brings the red bow rather 
nearer the blue ; but it may bring red and blue to 
coincidence (McConnel). ‘ 

The first experimental verification of Airy’s 
theory was given by W. Hallows Miller, as stated 
above. After Babinet’s method, he let a hori- 
zontal beam of light (generally monochromatic red) 
fall through a narrow vertical slit upon a vertical 
cylindrical stream of water, 0.022 in. in diameter. 
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He then saw portions of the primary and secondary 
bows and a large number of spurious bows forming 
a series of vertical coloured bands (thirty he 
measured in one case) arranged in a horizontal 
line. Their position could correctly be measured 
to within a few minutes of arc. Mascart has given 
further proofs, also for monochromatic light. 

Pernter demonstrates the theory with the help 
of a spectrometer, whose prism is replaced by a 
glass rod 2 or 3 millimetres in diameter. The A 
for the first bow in glass is 22 deg. 51 min., as 
explained above. If we fix the telescope under 
this angle, we see red bands decreasing in width 
and intensity. Blue light gives smaller bands 
shifted towards the side of smaller intensity. 
If the first rainbow cannot be observed in 
the apparatus, we adjust it for the second 
bow under A 86 deg. 52 min. Taking now 
white light, we observe the ordinary rain- 
bow colours, red at the one end, then yellow, 
&c., and, finally, after the violet, the super- 
numerary rings. We now repeat the experiments 
with a glass thread less than 1 millimetre in dia- 
meter. We notice at once that the bands are 
broader, the colours less bright, except that the 
blue, not observed before, is prominent, and that 
there are more colours in the supernumerary bows. 
In Figs. 8 and 9, page 589, we reproduce Pernter’s 
colour intensity curves for drops 0.5 millimetre in 
diameter and 0.05 millimetre (Fig. 9). In the latter 
curve we notice that in one place the colours are 
almost normally superposed ; we should see white 
then, and the fog bows indeed show a zone of 
bright white. Fig. 13 shows the colour sequence 
in this fog bow as observed by Pernter in his 
laboratory. We have faint yellow, then a whitish 
hue of yellow, as Pernter describes it, followed 
by a zone of bright white ; then comes whitish 
violet, and a dull colourless zone. The secondary 
bows then following (shaded in the figure) are 
whitish blue, white again, and whitish red. To 
imitate a mist spray on which a fog bow could 
be produced, Pernter fixed a glass tube, 0.5 milli- 
metre in diameter, in a lead pipe connected with 
the Innsbruck water mains, and directed the water- 
jet against a metallic disc. The stream thus produced 
1ad a minimum diameter of 0.011 millimetre ;* their 
size was determined with the help of diffraction 
rings. The yellow of the resulting bow had a 
radius of 41 deg. 59 min.; the middle of the white 
zone a radius of 40 deg. ; the blue ring 37 deg. 
41 min. It is very much to be regretted that so 
few exact measurements of rainbows in general, and 
of fog bows in particular, are extant. On the Ben 
Nevis, Osmond observed during the months of May, 
1886, to October, 1887, eighteen fog bows, of which 
ten were double, and several accompanied by glories. 
In some cases measurements could be made with 
the help of a stephanome, a graduated bar on which 
a cross-bar slides, carrying certain projections. In 
describing these fog bows, McConnel speaks of a red 
outer border; according to Pernter no red can appear. 
The pale colour of the bows might be due toa certain 
extent to the uneven size of the drops; Pernter 
does not believe so, since the whole phenomenon 
requires uniform conditions. But the sun is not a 
luminous point ; none of the colours can, hence, 
be pure, and dilution with white light makes 
every colour resemble white. Moon bows appear 
white, on account of their low intensity and for 
this reason. McConrel records a very interesting 
observation on fog bows. In several cases the 
temperature was below freezing point, at 27 deg. and 
even 15 deg. Fahr. It might be thought that the 
mist globules were not water at that temperature, 
but ice. For ice the theory would not answer. 
But ice spheres, as distinct from needles, have 
never been observed, and McConnel believes that 
the mist on those cold days consisted of over- 
cooled spheres, which would freeze immediately 
on striking any object. This seems to be so on 
Ben Nevis, where the drifting fog deposits small 
crystalline ice particles on the windward side of 
posts, &c., growing like fir cones, an inch and more 
per hour. 

To return to Pernter and his colour curves and 
the calculations and experiments on which they are 
based. The investigation has, of course, involved 
a vast amount of labour. In the laboratory he had 
the valuable help of Klemencic. Experimenting 
with a water stream, 1 millimetre in diameter, 
Pernter could observe, and measure partly, one 





* Miller’s stream, mentioned above, was much coarser, 
0.56 millimetre in diameter. 





principal bow and 24 secondaries ; white appeared 
in the twelfth secondary, and after that the order 
of the colours was reversed. This is in accord- 
ance with the theory; white is possible for 
drops of all sizes, and must occur in the 
case of very small drops. The secondaries mostly 
consisted of violet or pink and green. The $-milli- 
metre stream gave eleven bows and secondaries, 
with white in the fifth, and a few more indistinct 
bands. The colours are, on the whole, fainter with 
smaller drops, and the secondaries less distinct, and 
hence, apparently, smaller in number; but the 
bows are broader, and the colour variety is greater. 
The breadth of the ordinary principal bow is about 
14 deg., that of fog bows reaches 6 deg. and 7 deg. 
Figs. 10 to 13, page 589, which represent bows cor- 
responding to rain drops of decreasing sizes, bring 
these points out. The respective sizes are 1 milli- 
metre (Fig. 10), 0.3 millimetre (Fig. 11), 0.1 milli- 
metre (Fig. 12), 0.05 millimetre (Fig. 13, the fog 
bow already described). In the first two figures 
we notice two secondaries, in the last two only 
one ; the others are too pale. 

A closer examination of these figures and of 
Pernter’s general conclusions is of particular interest 
to meteorologists. A pure dark red occurs only in 
the principal bow of drops not less than 1 millimetre 
in diameter. These bows are further characterised 
by bright violet (or pink) whjch is the most intense 
colour of the bow, and by a true green ; real blue, 
on the other hand, is absent. Slight differences in 
the size of big drops do not much matter. Secon- 
daries, consisting essentially of green and violet, 
with a little blue between them, almost masked by 
contrast, and without any yellow, immediately 
joining the principal bow, indicate drops of 0.5 
millimetre diameter; they are of very common 
occurrence. Smaller drops of diameters between 
0.15 and 0.4 millimetre (Fig. 11) give the greatest 
colour variety, also in their secondaries ; we per- 
ceive a fine blue, but yellow predominates, and red 
is missing. When there is a gap between the 
principal bow and its secondaries, and the yellow 
is wanting in the higher secondaries, we probably 
have to deal with drops of 0.2 millimetre ; decidedly 
broad bows with pale colours, and five or more 
blueish-green and violet secondaries, not separated 
by any gaps, mark drops of 0.1 millimetre (Fig. 12). 
A distinct interval between the principal bow and the 
first secondary and a whitish middle zone, speaks for 
drops of 0.08 millimetre and less. When the size 
of the drops does not exceed 0.06 millimetres, the 
white zone will be distinct ; when we come down 
to mist-cloud spherules of 0.05 millimetre and less, 
we shall see white bows. By secondaries we mean 
the supplementary or spurious bows of English 
text-books. The secondary (outer) bow does not 
contain any pure red. 

It is difficult to see how Pernter’s colours could 
be confirmed by direct observation of rainbows. 
For we cannot well study the colours of the bow 
and measure their angles, and despatch an assis- 
tant to determine the exact size of the rain drops, 
which produce our bow at thatsame moment. The 
size of the rain drops may vary during a shower ; 
we know that from variations in the rainbows. 
But it is to be hoped that these researches will 
stimulate the interest taken in the rainbow pheno- 
mena, and that their true character will, at any 
rate, be indicated in schools. 








THE ELLIOTT AND HATCH TYPEWRITER. 
WE have from time to time illustrated and described 
most of the important varieties of typewriter as these 
have been brought forward, and the different devices 
by which the desired impression on the paper is finally 
secured, constitute a most interesting study in mecha- 
nism. The machine which we illustrate this week on 
page 587, is intended primarily for typing direct into 
a ledger or day-book, though it can also be used for 
working on single sheets or manifolding. In fact, in 
the department of work last named the machine is 
particularly efficient, it being possible to secure as 
many as fifteen good copies by a single impression. 
This arises mainly from the fact that the paper is 
supported on a flat surface, and not a roller, and 
hence dos not present a curved surface to the type. 
In Fig. 1 on page 587, we show the machine in 
position over a day-book. In passing from one im- 
ression to the next the machine is shifted bodily, 
in place of the paper as in the ordinary type o 
machine, and similarly in commencing a new line, the 
machine is advanced a space down the guides shown. 
The movement first named is accomplished by a space 
key in the usual way, whilst to pass to a new line the 





finger levers shown to the right of the machine are 








closed together and then released, thus operating a 
ratchet mechanism which moves the typewriter over 
one of the tooth spaces shown on the guide to the right. 

To reduce the weight of the machine as much as por- 
sible, a shift key is used in place of separate keys for the 
capitals and small letters. This shift mechanism is of 
very ingenious construction and will be easily under- 
stood on reference to Fig. 2, which represents one of 
the type bars and the disc 7 means of which the change 
of character is secured. This type bar has, it will be 
seen, a piece pivoted to its end, which at the Jower 
side, is provided with two types (one upper and one 
lower case), and above has projecting from it a long 
finger, behind which is a locking spring as shown. 
When the disc shown is lowered by the shift key, this 
finger, striking on the disc, is moved round, so that 
the upper case character occupies the position pre- 
viously held by the lower case character, and is 
accordingly impressed on the paper. On the return 
stroke this finger strikes against the inner side of a 
ring surrounding the disc and forming part of the 
frame of the machine, thus restoring the lower care 
character to its original position. When the shift 
key is not depressed the finger clears the disc on 
its downward stroke, and the lower case character 
is printed. The inking is effected by a ribbon as 
is common, and by moving this ribbon aside by 
depressing a special key shown to the top and right 
of the machine the characters last written can be seen 
without raising the keyboard. If it is desired to read 
the last sentence the whole keyboard can be swung up 
out of the way, this being facilitated by the pains 
taken to reduce the weight of the machine to a mini- 
mum. With this machine letters can be written 
direct into a letter book, the desired number of copies 
being simultaneously secured by manifolding. 

The machine is the production of the Elliott and 
Hatch Typewriter Company, of 87, Gracechurch- 
street, E.C. 





LOCOMOTIVES FOR THE SOUTHERN 
RAILWAY OF FRANCE. 

THE example set by the Northern of France Rail- 
way Company in improving rolling stock for the in- 
creased convenience and comfort of passengers, and in 
building more powerful locomotives for the higher 
speeds that have become a necessity, has been fol- 
lowed by several of the other French companies, and 
notably by that controlling the southern system of 
lines. Two new types have now been adopted on that 
system, which possess some interesting details and 
which have given very satisfactory results. 

The only reason why the Midi Railway Company 
cannot claim to take rank as one of the leading 
railway systems of France, is because it does not 
reach Paris; its network is limited to the southern 
region and it extends from the Mediterranean to the 
Bay of Biscay ; it enjoys a large and important pas- 
senger traffic, and especially a very heavy freight 
tratiic, for it runs through the wine district, par 
excellence, of France. It is the connecting link 
between the railway systems of France and those of 
Spain and Portugal, and it serves ali the principal 
summer resorts in the neighbourhood of the Pyrenees. 
The following figures, summarised from the last annual 
report, convey an idea of the amount of business done 
by the company. There were 913,855,000 passengers 
carried 1 kilométre, and 1,080,104,000 tons of merchan- 
dise conveyed over the same distance; the gross re- 
ceipts amounted to 104,690,000 francs; the total 
expenses were 50,085,000 francs, leaving a net profit 
of 54,605,000 francs, or 17,084 francs per kilometre of 
line, the total length of the system being 3224 kilo- 
metres; or about 2000 miles. 

Like the other principal railways of France, the 
Midi has for some time past been occupied in increas- 
ing the speeds of its services, and during the last ten 
years the average has been increased by 30 per cent. ; 
its express trains now have a scheduled speed of 60 
kilometres (37 miles) per hour, which makes it neces- 
sary that the locomotives hauling 300-ton trains, 
should be able to reach speeds at different parts of 
the route, of 80 and 90 kilometres (50 to 56 miles) per 
hour. These satisfactory results have been attained 
by the use of the locomotives we are about to describe, 
and it is under contemplation to still further increase 
the speeds by the use of more powerful engines. As 
a rule, the lines of the Midi Railway are not. easily 
worked; not that the gradients are exceptionally 
heavy or the curves seyere, but the former are, for the 
most part, moderately steep and very long. Thus on 
the line from Bordeaux to Bayonne, which carries 
the large passenger traffic in the cars of the Wagon- 
Lits Company, no gradients are steeper than 5 milli- 
metres per metre (1 in 200), but they are almost con- 
tinuous, especially between Bordeaux and Morcenx. 


f| Powerful locomotives are also nécessary on the line 


between Toulouse and Bayonne. Between Montré- 
jean and Pau, gradients of 15 and 16 millimetres per 
metre (1 in 66 and 1 in 62.5) are met with, and for 4 
distance of 10 kilometres there isan incline of 32 milli- 
metres per metre (1 in 31.2). The line from Béziers to 
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Teussargue runs through a very hilly country known 
ogre Consees de Lozére ; the Hee 4 of this section 
is about 277 kilometres, and for a third of the dis- 
tance the gradients are from 27 to 33 millimetres per 
metre, while the curves are numerous and of as small 
a radius as 300 metres, or nearly 1000 ft. 

From the foregoing it will be understood that the 
Midi Railway Company requires locomotives of excep- 
tional tractive power for working the steep portions 
of its system, as well as high-speed engines for the 
more level sections. For the latter work a four- 
wheeled-compound type has been adopted, and for the 
former, engines are used with six-coupled wheels. 

Previous to the introduction of the new types, the 
locomotives of the company were built substantially to 
the model introduced in 1878; in 1893 the engineers 
tried the then new pattern of the Nord Railway—that 
is to say, a compound locomotive ; and though these 
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director of the Société Alsacienne de Constructions 
Mécaniques, at whose works the first engines were built. 
These locomotives are four-cylinder compounds, the 
firebox is placed between the four coupled wheels which 
are 2.15 metres (7 ft. 0.6 in.) in diameter. The front 
end is carried bya truck, an innovation not yet re- 
ceived with favour in France, even for passenger roll- 
ing stock; the truck has four wheels 1.04 metre 
(40.94 in.) in diameter. The length of the rigid wheel- 
base is 2.97 metres (9 ft. 9.2 in.) and the total wheel- 
base is 7.50 metres (24 ft. 7.3 in.). The total length 
of the engine is 10.355 metres (33 ft. 11.7 in.) and the 
outside width is 3.02 metres (9 ft. 10.9 in.). The 
high-pressure cylinders are placed outside the frames 
and drive back to the rear axle ; the low-pressure cy- 
linders are inside and drive the front axle. The dia- 
meter of the former is .35 metre (13.78 in.), and that 
of the latter is .550 metre (21.65 in.); the length of 
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gave much better results, they left a good deal to be 
desired. From these experiments have been elabo- 
rated the new types. A special feature to which 
reference may be made here is the method adopted to 
avoid the discharge of sparks, which in the past had 
been a fertile cause of conflagrations in the wooded 
districts of the Landes during the hot dry summer 
seasons. As will be seen from the illustrations on 
our two-page plate, and on pages 590 and 591, this is 
effected by an extension of the smokebox, and the 
introduction of wire gauze to arrest the sparks and 
throw them back into this extended receiver. The 
fuel thus collected is of sufficient value to make it 
profitable to send it to Bordeaux where the principal 
works of the company are situated, as well as a great 
central station for the distribution of light and power, 
and to which we hope to refer in detail on a future 
occasion. 

We will now consider in some detail the several 
most advanced types of locomotives that have been 
brought into service by the company of the Midi. 
First of these are the express engines with four 
coupled wheels, the type of which we illustrate. They 
are in two classes differing only from each other in 
minor details. The designs are due to M. Blagé, 
director of the company; to M. Moffre, engineer-in- 


chief of locomotives and rolling stock, and to M. Glehn, 
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stroke is .640 metre (25.20 in.). The boiler is of steel 
with plates, 16 millimetres (.63 in.) thick; it is regis- 
tered for a working pressure of 14 kilogrammes per 
square centimetre (199 lb.) per square inch. The fire- 
box is of copper; it is provided with a superheater 
and the boiler has Serve tubes; the heating surface 
of the interior of the tubes is 173.58 square metres 
(1868 square feet), and that of the firebox and heater 
14.98 metres (161.2 square feet). The grate area is 
2.43 square metres (26.15 square feet); the length of 
tubes, of which there are 111, is 3.90 metres 
(12 ft. 9.5 in.), and the internal diameter is .065 metre 
(2.56 in.) ; the mean diameter of the boiler is 1.38 
metre (54.33 in.). The centre of the boiler is 2.46 
metres (8 ft. .085 in.) above the rails, which is a good 
deal in excess of ordinary French practice. - The 
weight of this locomotive in running order is 54 tons, of 
which 16.4 tons are on each driving axle and 21.2 tons 
are onthe truck. The tender is carried on six wheels; 
the capacity of the tank is 15.18 cubic metres (about 
3300 gallons), and the weight of coal carried is 4 tons. 
The arrangement of steam admission allows the 
engineer to ey the rate of expansion in the two 
groups of cylinders, either simultaneously or succes- 
sively ; steam can be admitted direct from the boiler 
to the low-pressure cylinders, and the high-pressure 
cylinders exhaust direct ; this arrangement increases, 








on emergency, the tractive power of the engines by 
25 per cent., and is especially useful on so difficult a 
system as that of the Midi Railway. 

Figs. 6 to 15 are details of the screw ges 4 
gear, and it is interesting to note in connection wit 
this gear that its prototype was supplied to Creusot 
as far back as 1862, when the Great Eastern Railway 
Company made a contract with Messrs. Schneider for 
the supply of twenty locomotives, built from the 
drawings supplied by the railway company, The 
design, which was immediately adopted by French 
locomotive builders, and was shown on a Paris, Lyons, 
and Mediterranean Railway locomotive in the Paris 
Exhibition of 1867, was due to Mr. W. H. Maw, who 
in 1862 was associated with Mr. Robert Sinclair, then 
locomotive superintendent of the Great Eastern Rail- 
way. It was illustrated and described on page 300 of 
ENGINEERING, vol. iii. 
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The other type of engine to which we have referred 
has many points in common with the four-coupled 
locomotive described above. There are, however, 
certain variations to which attention may be called 
before we deal with the performances of the engines. 
They have all six-coupled wheels, either 1.75 metre 
(5 ft. 8.9 in.), or 1.60 metre (5 ft. 3 in.) in diameter, 
according to the particular service for which they are 
designed ; the weight available for adhesion is 2000 lb. 
greater, on account of the steeper gradients they have 
to deal with ; and their working pressure is 15 kilo- 
grammes per square centimetre (213 lb. per square 
inch). These locomotives are, like those already 
referred to, compound with four cylinders ; the regu- 
lating and steam-distributing gear is practically the 
same. The rigid wheelbase is 3.90 metres (12 ft. 9.54in. ), 
The wheelbase of the front truck is 2 metres (6. ft. 
6.74 in.), and the total wheelbase 7.70 metres (25 ft. 
3in.). The weight of the engine empty is 51.30 tons, 
and in running order 56.50 tons, of which 40.70 tons 
rests in the coupled wheels, and 15 80 tons on the truck, 

The illustrations on pages 590 and 591, and on 
our two-page plate, show the form and arrange- 
ment of the longitudinal and transverse frames, 
which are practically common to the various t 3 
they are of steel, 28 millimetres (1.10 in.) thick ; 





the boiler is attached to the frame forward, 
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The truck connection 
allows a play of 30 millimetres (1.18 in.) in all direc- 
tions, the movement being controlled by coiled springs 


and is free to slide at the rear. 


attached to the frames. As in the other locomotives, 
the high-pressure cylinders are placed outside between 
the rear axle of the truck and the forward driving 
axle ; they are set at an inclination of 75 per 1000; 
the low-pressure cylinders are at an inclination of 20 
in 1000. The following are some further particulars 
of these engines : 


Firegrate : 
ngth ... 2.423 m. 7 ft. 11.4 in.) 
Width... jue BERD gy AB on B00 'as 
Area ...2.460 sq. m. (26.48 sq. ft.) 
Firebox: 
Length, outside 2.60 m. (8 ft. 6.3 in.) 
ss inside Bs wes 20094 ‘ee SS 
- = below... 2.387 ,, (7 ,, 7.98 ,, ) 
Width outside above 1 » At » BOD 
i ‘ low vn AD .. C8 1198; ) 
»» inside, above... 1.060 ,, (3 ,, 6.52 ,, ) 
” ” below 1,013 ” (3 ” 3.88 ” ) 
Firebox Plates: 
To ie sas $i ... .016 m. (0 ft. .63 in.) 
Sides and back a es Pee eee 
Tubeplate 030 ,, (0 ,, 1.18,, ) 


Firebox Shell : 


Height inside, ‘er ... 1.840 m. (6 ft. 0.45 in.) 


” ” aC . 1.340 ,, ( 4,, 4.76 ” ) 
Length above oes 1 To Oe ss 2 
Bs below Se eS 
Width above .- 1.000 ,, (3 ,, 6.52 ,, ) 
2 ow «+ \ 86 138 ae 
Thickness of plates... MD ag (0 SO .2 


Boiler : 
Average interior diameter 1.380 m. ( 4 ft. 6.33 in.) 
Length between tubeplates 4.155 ,, (13 ,, 7.54,, ) 
Total capacity ..» 4,420 cub, m. (156 c. ft.) 
Thickness of plates .016 m. (.63 in.) 


Material i - Martin steel 
Tubes, type of Serve 
Material vs Steel 
Number ee 111 
Outside diameter -070 m. (2.76 in.) 
Thickness .0025 m. (.10 in.) 


Length between tubeplates 4.100 m. (11 ft. 9.4 in.) 
Heating surface, tubes... 100.107 m. (1007.7 sq. ft.) 


” * firebox ... 12.41 m. (133.57 sq. ft.) 
Smokebox, diameter 1.144 m. (45 in.) 
. length 1.650 m. (64.96 in.) 


The diameter of the high-pressure cylinders is .350 
metre (13.78 in.), and that of the low-pressure, .650 









metre (25.59 in.); the length of stroke is .64 metre 
(25.20 in. ) 


The ratio of volume between the two 
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cylinders is 2.469. The intermediate reservoir has a 
capacity of .225 cubic metre (7.95 cubic feet); it is 
placed beneath the smokebox between the two low- 
pressure cylinders to which it serves partially as a 
steam jacket ; it is fitted with a safety valve loaded 
- : pressure of 6 kilogrammes (85 1b. per square 
oot). 

The tender of this locomotive is four-wheeled, and 
weighs 12.10 tons empty ; in running order the weight 
is 24.40 tons; its capacity both for coal and water is 
sufficient for the longest runs on the system without 
stopping. We should add that in the most recent 
locomotives made for the Midi Railway, the work- 
ing —— has been raised to 15 kilogrammes 
(213 Ib.) ; the construction is practically the same, but 
modifications have been introduced to some of the 
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details. Thus the total heating surface is 112.71 
square metres (1213.5 square feet); and the weight 
empty is 54.540 tons’and 60,000 tons in running order, 
of which 44.300 tons are available for adhesion. _ 

In practice these engines have proved very satisfac- 
tory, not only on the company’s lines, but on those of 
other companies over which they run. On easy 
gradients the following speeds are regularly obtained : 


Trains weighing 200 tons, speed 110 kilometres. 
” 250 ” 100 ” 


” 350 ” 90 ” 
The following list gives some of the results of regular 
running with these engines, which are of the four- 
pe 


wheels type : 
Weight of 8 per 
Train. Run. nea 
Tons. Kilometres. 
300 Bordeaux to Morcenx, 108 kilom.... 80.0 
300 Morcenx to Bordeaux is et> 86.5 
250 Bordeaux to Morcenx ek 85.7 
250 Morcenx to Bordeaux se oe 86.7 
250 Bordeaux to Agen, 136.5 kilom. ... 88.8 
250 Agen to Bordeaux ... a5 aed 87.5 
200 Bordeaux to Agen ... 94.5 
200 Agen to Bordeaux ... 96.4 
150 Bordeaux to Morcenx 97.0 
150 Morcenx to Bordeaux 101.7 


On the Eastern Railway of France these engines 
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have hauled 650-ton trains between Paris and Rheims 
at a speed of 60 kilometres per hour. 

The six-coupled wheel engines have given equally 
good results ; on the Midi they haul trains double the 
weight of those that could be handled with the older 
(ngines ; on a grade of 5 millimetres per metre they 
can make a speed of from 50 to 60 kilometres with a 
675-ton train, and on easy grades, the 200 or 250-ton 
passenger trains make par of from 90 to 100 kilo- 
metres. The Northern of France Railway Company, to 
which the Midi Railway had lent one of the locomotives, 
ran it on the Paris-Tréport line with gradients of 10 
and 12 millimetres per metre, at speeds of 75 to 80 kilo- 
metres, and a train of 262 tons. Very similar results were 
obtained on the Orléans Railway with the Paris-Bor- 
deaux express (the Sud express) weighing 230 tons, and 
running from 90 to 120 kilometres per Sane, It will 
be readily understood from the foregoing that, thanks 
to its new material, the Midi Railway Company has 
been able to introduce a great improvement as regards 
speed into its train services. We should mention that 
& portion of the new locomotives were built by MM. 
Schneider and Co., of Creusot. 





ROBERTS’ COLLAPSIBLE CENTRING. 
THE collapsible centring which we illustrate on the 
resent and opposite pages is the invention of Mr. H. 
- Roberts, M.I. Mech. E. 


Livernool. 


, of 44, Breeze-hill, Bootle, 








It is being used at Baroda, and also on the 
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Calcutta Drainage Works, by Messrs. Burns and Co., 
Limited. Two sizes are in operation at Calcutta, 
2 ft. and 7 ft. 6 in. in diameter, and with the latter 
as much as three sections of 12 ft. each, or 36 ft. in 
all, are being turned in a day, the centring being 
shifted from section to section with great ease. It is 
the 2-ft. centring which is illustrated by our engrav- 
ings, as shown in Figs. 1 and 2, and also by the per- 
spective views, Figs. 11 and 12 annexed. There-is a 
central shaft having right-handed threads cut at one 
end of it, and left-handed threads at the other end. On 
each threaded section—there are six in all—there is a 
nut, which forms a boss on which are pivoted four arms 
(Figs. 7 and 8). Two arms, the upper and lower, are 
fitted with pins passing through lugs on the boss, while 
the two horizontal arms have ball-like ends (Fig. 2) 
fitting into similar recesses (Fig. 8), and held in place 
by cover-plates. The reason of this difference is that 
the vertical arms move only in a vertical plane, while 
the horizontal arms move in a curved path, due to 
the centring travelling both downwards and forwards. 

The vertical arms, at their outer extremities, are 
connected to channel irons. The lower channel iron 
rests on the brickwork, while the upper supports the 
centring on which the arch is turned. tte the top 
channel iron are hinged side plates bent to the dia- 
meter, or shape of in, and stiffened by circum- 
ferential and longitudinal angles. To the lower end 
of these plates are attached the outer end of the side 
arms, which have knuckle joints (Fig. 2) working in 





cast-iron blocks bolted to the plates and angle irons. 
These joints are covered with plates to keep them in 
place (Fig. 10). 

To enable the centring to be readily moved forward, 
there are attached to the shaft two cast-iron carriages 
(Figs. 1, 2,5, and 6), each having two wheels turned: 
on , to the radius or shape of the drain, and a lug 
in which the bottom channel iron slides to prevent the 
carriage turning on the shaft. 

The invert of the sewer, or drain, having been con- 
structed in the usual manner, the centre is run into 
position on its wheels. The handwheel at one end of 
the central shaft is then turned to the left ; this forces 
the nuts on the right and left-hand screws in towards 
the middle of the shaft, and in so doing brings 
the vertical and side arms into the vertical and 
horizontal positions. The bottom channel iron rests 
on the bottom of the invert, and the wheels rise 
clear of the brickwork. The top channel and the 
side plates adjust themselves to the diameter required. 
The crown of the arch is then built on the centre which 
supports it. When the crown has been built, the 
handwheels are turned in the opposite direction, the 
centre gets smaller in diameter, the wheels come down 
on to the invert again, the bottom channel rises clear 
of the brickwork, and the centre is then drawn for- 
ward and expanded for another length of crown to be 
built. 

The large centres, 7ft. 6in. in diameter, are 
fitted with ratchet and lever on the front travel- 
ling wheels, so that two men can easily move the 
centre from one position to another. When this 
centring is used, the drains or sewers must be built 
to the required size or shape, and must be true in 
form. ere is a considerable saving in time, as 
these centres can be collapsed, run out, and expanded 
again ina few minutes; as well as of skilled labour 
for erecting wooden centres, and of unskilled labour 
for cleaning the drain of bricks, pieces of wood, 
wedges, &c., required for — up the wooden 
centres, as this oe would not be required. The 
framework of the centre occupies very little space, 
and allows a free passage for men or water. 








AUTOMATIC SCREW MACHINE. 

On page 598 we give a perspective view of a ma- 
chine of the type known asa ‘‘full automatic screw 
machine,” made by Messrs. Alfred Herbert, Limited, 
of Coventry. Machines of this nature are largely 
used in America, where their labour-saving qualities 
are much appreciated. They have not, however, at- 
tracted the same attention amongst the majority of 
the machine-tool’ makers of this country, and Messrs. 
Herbert are to be congratulated on entering the field 
in competition with the American makers. The 
machine illustrated is for producing all descriptions 
of pins, collars, studs, washers, bushings, or turned 
work of any description, from bars of round, square, or 
hexagon sections. The machine is also specially 
suited for the production of projectiles, a description 
of work upon which we recently saw one engaged 
during a visit to Messrs. Herbert’s works. All the 
movements are automatic, and are regulated by the 
camshaft shown beneath the bed of the machine and 
running through the same length. In Figs. 2 to 9, 
on page 598, we illustrate examples of the work 
turned out by this machine. Fig 2 shows one of the 
shells which we saw being made. The finished shell 
is 88 in. long and 2,5; in. in diameter. The machine 
has a hollow spindle, and the parts are cut from a 
solid rod which is fed up through a special chuck. 
As will be seen, there is a turret for holding the 
cutting tools. The aes of forming a shell is as 
follows: The chuck being open a sufficient length of 
bar is fed forward to the length of one shell. The 
drum on the left has mounted on it the cams openin 
the automatic chuck through which the bar is fed 
forward for the requisite distance. The chuck is then 
closed and holds the bar firmly. The turret is next 
fed forward by means of the cams attached to the 
main cam drum situated beneath the turret; this 
drum carrying out all the operations needed for 
moving the turret. In one of the holes of the latter 
a tool is placed which faces the end of the bar to the 
correct shape, and at the same time makes a centre 
hole for drilling purposes, by a quick-return motion 
the turret is brought back and revolved, the rough 
drill and the turning tool being brought into position 
for operating. The turret is then again fed forward 
and the hole is drilled in the shell, whilst the outside 
is at the same time turned to a diameter very slightly 
above the finished size of the shell. The turning 
operations are done by a tool carried in the formin 
slide. The drill is of the flat-pointed description an 
fits the size of the hole, there being two cutting edges 
extending throughout its length. Whilst the aril is 
in operation two powerful streams of oil are forced 
into the hole along its sides, thus efficiently lubricat- 
ing the cutting edges and washing out the chips, at 
the same time a copious stream of oil is directed on to 
the outside of the shell, thus keeping it cool. When 





the piece is bored to the requisite depth, the turret 
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returns quickly and revolves, bringing the second drill 
into position, and this gives the finishing or sizing cut. 
The supply of oil to the drills whilst in operation is 
automatically turned on and cut off. The cavity of 
the shell being thus correctly formed the turret is 
carried quickly back and is revolved. It is then again 
fed forward and a steady peg, carried in the turret, is 
inserted in the hole in the shell. This peg supports 
the work, whilst the heavy forming operation of the 
cross-slide is being performed. To keep the work 
cool the steady peg is made hollow, and a stream of 
oil is forced through it into the inside of the shell, a 
copious supply being also directed on the outside. 

A cross - slide is next fed forward by means of 
the right-hand of two levers, which project down- 
wards, and are actuated by cams, thus pressing the 
slide forward and keeping the tool to its work. The 
broad cutting tool turns the outside to the _ 
at one cut, forming the parallel body of the shell, 
and the canalure and choke grooves to any de- 
sired outline. When this tool has done its work the 
cross-slide is drawn back by means of a lever 
on the back of the machine, and not shown in 
the illustration. The direction of the rotation 
of the spindle of the machine and the speed 
of rotation is then changed in a manner that 
will be referred to later, and the tool on the back 
cross-slide is fed forward. This tool turns the curved 
point of the shell to the correct form, the steady peg 
still remaining in the hole. When this tool has per- 
formed its work, the cross-slide is again returned to 
the mid-position, and the direction of rotation of the 
spindle, together with the speed of the latter is 
changed. The next operation is to cut off the shell, 
and this is done by means of a lever which feeds up a 
cross-slide carrying a parting tool. The shell is then 
complete except for a small tit left on the point. The 
chuck then opens and a new length of bar is fed for- 
ward, und the same cycle of operations is repeated. The 
point of the shell has yet to be finished and the base 
has to be grooved and threaded internally ; both of 
these operations are performed on another machine of 
asimple nature. The pointing occupies two minutes, 
the grooving and threading of the base five minutes. 
The operations performed by the machine illustrated 
as above described are carried out in about 374 minutes. 

Turning again to the illustration of this machine, the 
method by which the operations described are carried 
out is as follows: The camshaft is rotated by the 
wormwheel on the right-hand side, the worm gear- 
ing into this is driven from the camshaft by pulleys as 
shown inthe engraving. There are two of these pulleys 
on the wormshaft, and these give differential speed in 
accordance with the work to be done; the fastest speed, 
of course, being used for the return movements, and 
for bringing the cutting tool up to the work before 
the operations commence. By means of the ingenious 
combination of cam devices all these features can be 
admirably adjusted, so that no time is lost in carryin 
out the work, and at the same time the correct spe 
is given for each operation. The belt is automatically 
shifted from pulley to pulley by means of adjustable 
dogs attached to the disc plate at the extreme right of 
the camshaft. The change speed and reversing cam 
disc for governing the turning of the work is shown 
between the two standards carrying the headstock. 
The cams governing the motion of the cut-off and 
forming slides (by means of the levers already referred 
to) are carried on the next disc shown, and whieh is 
below the cross-slides. It should be stated that the 
front cross-slide is in two parts, each of which could 
be fed up independently. One slide carries the 
forming tool and the other the parting tool. 

The headstock of the machine is of box section, in 
order to secure great rigidity ; the spindle is a steel 
forging, ground true and running in phosphor-bronze 

rings. Power is transmitted from the driving 
pulleys to the spindle by machine-cut spur gearing, 
an arrangement which permits of high-speed belts 
being used, and also making it possible to have a main 
spindle shorter than would be the case if the belt 
ulleys were carried directly on the spindle. The 
lts are shifted for reversing in such a way that one 
belt is taken from the fast pulley to the loose 
before the other commences to move. There ma 
be one forward speed and one reverse speed, rene: 4 
these speeds may be at diferent rates, or there may 
be two forward speeds, one fast and one slow, as 
already stated. These feasures are secured by the 
arrangement of the cams, but would be somewhat too 
complex to describe in detail, though the general prin- 
ciple will be generally understood from what has 
been said, and by referring to the illustration on 
e 598. The feature is of especial importance 
in making bolts, or work of that description, 
when a fast speed can be used for turning, and a 
slow speed for screwing. The turret slide is mounted 
in a saddle instead of te fitted direct to the frame 
of the machine. There is a longitudinal adjustment 
to the saddle in the bed of the machine, and this is 
provided with a locking pin which gives four definite 
positions to the saddle. The main cam drum which 
operates the turret can be moved longitudinally on its 








shaft, and by means of a locking pin it can be secured 
in four definite positions agreeing with the position 
of the turret saddle above referred to. The adjust- 
ment is useful for doing work of short length. The 
main frame is carried in a large casting which forms 
an oil tray, as shown. 

For quick-firing guns the shells have to be fitted 
with base plugs or adaptors which are screwed into 
the base of the shell for receiving the fuses. Messrs. 
Herbert inform us that they generally furnish full 
automatic machines for making these base plugs when 
they supply a plant for making the shells. One 
machine will make sufficient base plugs to supply 
parts required for six shell-making machines; one 
machine also is sufficient for finishing the points and 
for threading the bases of all the shells turned out 
by six shell machines. The shells are made from a 
hard class of steel which is not particularly easy to 
machine. The following are the percentages of carbon, 
manganese, and silicon in the steel generally used : 


Carbon... -70 to .8 
Manganese Ps yf 
Silicon ... about .135 


In regard to cutting speed, Messrs. Herbert have 
rs us with some interesting details. The rough 
turning from the turret is at the rate of 37 ft. per 
minute ; the drilling is at the rate of 22 ft. per minute, 
the form turning of the parallel body of the shell, in- 
cluding the canalure and choke grooves, is at the rate 
of 37 ft. a minute, the heavy forming on the curved 
point of the shell is done at the rate of 25 ft. per 
minute. The longest form tool used on this descrip- 
tion of stock is 7? in., forming cuts in mild steel have, 
however, been taken on the same machine Qin. in 
length on a 24-in. bar. 

Fig. 3, page 598, is a hand-rail pillar for a locomotive 
made on one of these machines. The dimensions are 
marked on thedrawing. The time occupied in making 
this from the bar is30 minutes. Messrs. Herbert have 
made some investigations for us by way of comparing 
this mode of manufacture with that of turning from 
stampings. The cost of the bar would be about the 
same as the cost of the stamping; i.c., each would 
cost 2s. This is allowing the price of the bar 
for bright drawn stock at 16/. a ton, which would 
purchase a higher quality than perhaps need be used. 
As regards labour cost, the wages of an attendant on 
the automatic machine is put down as 10d. an hour. 
With one man looking after six machines (which he 
could easily do, even supposing the other five ma- 
chines were employed on other work), this would be 
.83d. for labour for each piece produced, if, say, all 
six machines were employed in making these rail 
pillars. Supposing a man to be working at an ordi- 
nary lathe at the same rate of wages, it would take at 
least 14 hours to produce the piece, an estimate which 
seems to us exceedingly low. The cost for labour 
would, however, in that case, be about ls. 3d. 





PERSONAL AND TRADE Nortses.—The United States 
Commissioners for the Paris Exhibition of 1900 have 
decided to adopt the Morrin “‘ Climax” water-tube boiler 
for supplying steam to the American section. The plant 
will be under the superintendence of Messrs. B. R. Row- 
land and Co., Limited, 12, Exchange-street, who hold the 
patentee’s license for all countries outside the United 
States.—Messrs. Alfred Williams and Co., artesian well 
engineers and windmill manufacturers, have removed from 
39, Great Eastern-street, E.C., to larger and more con- 
venient premises situated at 814, Old Ford-road, Bow, E. 





MANCHESTER AND LiveRPooL ExeEctric Rariway.— 

A syndicate, with a capital of 40,000/. in 400 shares of 
100/. each, is being formed for the purpose of seeking 
Parliamentary powers for the construction of a_high- 
speed electric railway between Manchester and Liver- 
pool on Behr’s mono-rail system. The Exploration Com- 
pany, Limited, of London, who hold the option of 
acquiring Mr. Behr’s patents, have agreed to ta 
license to the railway company on any of the following 
terms : First, a cash payment of 60,000/. to be made when 
the railway is opened throughout for public traffic; or 
secondly, twelve yearly payments of 6000/. each, the first 
to be made when the railway is opened throughout for 
public traffic; or thirdly, a yearly royalty to be paid in 
perpetuity by the railway company of 25 per cent. of the 
net profits in each year, after payment out of the profits 
of each year of 5 per cent. on the paid-up share capital 
of the railway company for each year. Asa part of the 
terms of the assent of the ee Company, and as 
a remuneration for their trouble and services in connec- 
tion with the business, that company is to be entitled to 
one-third of all the net profits of the syndicate after the 
holders of the original share capital of 40,000/. shall have 
received, either by way of dividend on their shares or in 
any other form from the syndicate, either by distribution 
of capital, or assets, or otherwise, an amount equal to the 
amount paid up in cash on the 40,000/. of share capital. 
A survey has been commenced, the Exploration Company 
having me responsible for the cost, which, with the 
other expenses incurred in connection with the business, 
is to be repaid by the syndicate. The Exploration Com- 
pene has entered into a preliminary contract with Messrs. 
ther and Platt for the construction of the electrical 
and power plant for the proposed railway. 








NOTES FROM THE NORTH. 
Gascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon meeting 
of the pig-iron warrant market last Thursday some 15,000 
tons of iron changed hands. The tone was very firm, 
and there was a rise of 2d. per ton all round, A similar 
amount was sold in the afternoon, and Scotch fell 3d., 
Cleveland 3$d., and hematite iron 4d. per ton. The 
settlement prices at the close were: Scotch, 70s. 74d. 
od ton ; Cleveland, 693. 3d.; Cumberland and Middles. 
rough hematite iron, 76s. 9d. and 79s. per ton respec. 
tively. A good business was done on Friday fore. 
noon. Some 20,000 tons were dealt in. Prices were 
firm, and Scotch iron rose 13d. per ton. In the 
afternoon the market was again firm, but with little 
further change in prices. The sales amounted to about 
10,000 tons, and the closing settlement prices were: 
70a. 9d., 69s. 6d., 763. 74d., and 793s. per ton. Business 
was very quiet on Monday forenoon, when about 10,000 
tons changed hands. Scotch and hematite iron suffered 
no change, but Cleveland rose 1d. per ton. In 
the afternoon close on 15,000 tons were sold, and prices 
were firm, Scotch advancing 2d., Cleveland another 4d., 
and hematite iron 3d. per ton. At the close of the 
market the settlement prices were: 70s. 10}d., 60s. 73d., 
77s., and 793. per ton. At the forenoon meeting of the 
market on Tuesday some 15,000 tons were dealt in, 
The tone of the market was very strong on the re- 
ports of good trade, and prices were higher. Scotch 
rose 3d., and Cleveland and hematite iron a similar 
amount. In the afternoon the market was strong on 
the excellent reports of the Board of Trade. scotch 
and hemitite iron both rose a copper or two, and 
the sales reached 25,000 tons, while the settlement prices 
were: 71s. 3d., 693. 9d., 77s. 3d., and 79s. 9d. per ton, 
The markgt has been very strong in the forenoon to-day. 
Some 20,000 tons were sold, and the advance ranged 
from 43d. to 9d. per ton all round. About the same 
quantity changed hands in the afternoon, and after 
being strong the market closed steady. The settle- 
ment prices were: 71s. 74d. 69s. 103d., 78s. 13d., and 
79s. 9d. per ton. The following are the market quota- 
tions for No. 1 makers’ iron: Clyde, 82s. 6d. per ton; 
Gartsherrie, Summerlee, and Calder, 83s. 6d. ; Coltness, 
88s. 6d.—the foregoing all shipped at Glasgow ; Glen- 
garnock (shipped at Ardrossan), 81s.; Shotts (ship 
at Leith), 84s. ; Carron not in stock. Warrants receded 
last week, in consequence of the untoward news from 
South Africa, to the extent of 6d. to 1s. per ton, but 
since then they have recovered in sympathy with other 
markets, Rather more fresh business has n done in 
the course of the week with home consumers for forward 
delivery, especially in the steel department, and the 
demand against current contracts continues heavy, 
—— stores again showing a depletion on the week. 
rivate advices from America report the markets 
there to be somewhat weaker, with a downward ten- 
dency, and some of the larger producers of iron more 
inclined to meet buyers’ views as to prices for forward 
delivery. The number of blast-furnaces in actual opera- 
tion is still 83, as compared with 81 at the same time 
last year. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 276,027 tons 
yesterday afternoon, as against 278,932 tons yesterday 
week, thus showing a reduction for the week amounting 
to 2905 tons. 


Finished Iron and Steel.—There has been no abatement 
in the manufacturing branches of Scotch iron trades, the 
finished iron and steel works being all fully employed, 
and are not able without delay to meet the demands 
made upon them in the consuming departments. Finished 
iron is firm, and steel is tending upwards. The Glas- 
gow Corporation are advertising for 4000 tons of 
steel straight tramway rails, 400 tons of steel curved 
rails, and 200 tons of steel fishplates. The raw material 
out of which the rails are made, Scotch hematite pigs, are 
sree at 83s. 6d. per ton for delivery at the steel works. 

he Edinburgh and Leith Gas Commissioners are also 
advertising for offers for steel rails and other plant for 
their new works at Granton. 


Glasgow Copper Market.—One lot of copper was sold at 
the morning market last Thursday, and the price gave 
way 6s. 3d. per ton. In the afternoon 50 tons changed 
hands, and the price fell other 8s.-9d. per ton. No busi- 
ness was done at either market on the following day, but 
in the afternoon the quotations were advanced 1/. 
ton. On Monday there were no dealings recorded, but 
the price was advanced 7s. 6d. per ton in the forenoon, 
and other 25s. per ton in the afternoon. At the morning 
sitting yesterday of the metal market 100 tons of copper 
were dealt in, and the price made 7s. 6d. per ton. In the 
afternoon, however, the price was marked down 2s. 6d. 
per ton. There was no dealing in copper at either meet- 
ing of the metal market to-day. The price was 2s. 6d. 
per ton down in the forenoon. 


The New Manager of the North British Railway on the 
Company's Progress.—At a social meeting of North 
British Railway servants in Dunfermline last Friday 
evening, the general manager of the company made bis 
first public appearance since his appointment. He de- 
livered an interesting address, in which he claimed dis- 
tinction for Dunfermline in connection with the railway 
movement. Dealing with the progress of the company, 
he stated that it was incorporated in 1844, when 
it had 60 miles of line, as compared with 1300 
miles. Its total capital at first was something like a 
million, which now closely approaches 60 millions. e 
first half-year’s earnings of the compan amounted to 
47,000/., which the directors at the time thought was an 
exceedingly gratifying result. Now the company can 
show a gross revenue of over two millions for the half- 
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ear. Considering that the company has existed but 
little more than half a ——, those who were in its ser- 
vice ought to be proud of its history, and should see that 
its prestige does not suffer in their hands. 


The Locomotive Trade.—The locomotive works of the 
Glasgow district are kept exceedingly busy. | Messrs. 
Sharp, Stewart, and Co., Atlas Works, Springburn, 
have secured an order for ten bogie express locomotives 
for the South-Eastern and Chatham Company. The 
engines are to have 30 per cent. more heating surface than 
those at presentin use, and the wheels will be 6 ft. 8 in. 
in diameter. Messrs. Reid, Neilson, and Co., yy rg 
Works, are remarkably busy with orders for the Cale- 
donian Railway (for 20 goods engines), for the North 
British Railway, for Ireland, the Midland Railway, 
Japan, the Indian State Railways, and the South Coast 
Railways. They give a just now to about 
3000 hands, and something like 25 or 30 per cent. of that 
number are working on the night shift. 

Progress of Glasgow.—Sir David Richmond, who has 
just completed three years as Lord Provost of Glasgow, 
prepared a volume showing the progress made by the 
city during his term of office. This he briefly sum- 
marised before leaving the council. The data showing a 
contrast of 1879 with 1899 may thus be tabulated for more 
effective representation : 





1879. 1899, 
City area e+» acres 6111 12,688 
Population... ... 505,000 747,222 
Municipal constituency ... 63,777 108,170 
Valuation ... a £ 3,432,112 4,780,000 
Yield per 1d. per 1/. on the 
rates... oe os £ 11,250 18,360 


This is expansion indeed. It has not only enormously 
increased the work of the Corporation, but has created 
numerous new departments, such as those charged with 
the management of the gas and water supply, tramways, 
electricity, baths and wash-houses, sewage disposal, and 
so forth. 

Electricity to be the Driving Power of the Aberdeen Tram- 
ways.—The Aberdeen tramways committee have this 
week reported on a very large extension of the corpora- 
tion tramways which they propose. Originally it had 
been intended that the haulage should be accomplished 
by the overhead trolley, but the committee dropped that 
idea because of the objection to its introduction in Union- 
street. In consequence the council are not committed to 
the particular method of electrical traction. After much 
discussion the report was in the main agreed to, and in 
accordance with its recommendations the council will 
apply to Parliament in the ensuing session for power to 
carry out the necessary works, and to borrow a sum not 
exceeding 150,000/., the estimated cost being 124,902/. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
large attendance on ’Change, and the market was most 
cheerful in tone. Had it not been for the scarcity of pig 
iron a very large business might have been done, for 
buyers were more anxious to trade than sellers, and 
they not infrequently complained of difficulty in 
obtaining what they need to meet early uirements. 
The greatest confidence was expressed in the future, and 
in fact buyers were quite prepared to enter into contracts 
for delivery over periods next year at quotations similar 
to those ruling for prompt delivery. No. 3 g.m.b. 
Cleveland pig iron was 693, 9d. to 70s. for both 
a and forward delivery. Sellers as a rule ad- 
ere firmly to the latter quotation. No. 4 foundry 
was fully 68s. 6d., and grey forge 67s. A good few 
inquiries were reported for east coast {hematite pig, 
but there was practically none to be had, the output 
for this year being well sold. The nominal quotation for 
early delivery of Nos. 1, 2, and 3 was 80s3., but a, 
with any to dispose of would have had no difficulty in 
realising a higher price. Spanish ore was very strong, 
notwithstanding a slight easing in freights. Rubio was 
19s. to 20s. ex-ship Tees. Middlesbrough warrants ad- 
vanced to 69s. 9d., which was the closing cash price of 
buyers. To-day the market was very stiff. No.3 was 
fully 70s., and that price was in several cases realised. 
There were, in fact, buyers over at that price. The lower 
qualities showed no alteration. Middlesbrough warrants 
at one part of the day touched 703. 14d., but they eased 
little later on, and at the close were 69s. 10}d. cash buyers. 
Middlesbrough hematite warrants were put at 79s. 9d. 
cash buyers, but there was nothing doing in them, 
holders being unwilling to part. 


Manufactured Iron and Steel.—In all branches of the 
manufactured iron and steel trades there is continued 
great activity, and in many instances the demand is more 
than equal to the supply. In the plate and bar depart- 
ments there is a very great deal of work going on, 
quotations all round have a decided upward tendency, 
and this is not to be wondered at considering the high 
Price of pig iron, the increasing cost of fuel, and recent 
advances in wages. Common iron bars are now 8. 5s. - 
best bars, 87, 153.; best best bars, 92. 5s.; iron ship- 
2-0 7. 158.; steel ship-plates, 77. 17s. 6d.; steel 

iler-plates, 92, 2s. 6d.; and iron and steel ship- 
angles, each 7/. 12s. 6d.—all less the customary 24 per 
— discount for cash. Heavy sections of steel rails 

ave been pe up to 7/., and steel railway sleepers to 
82. 103., both net cash at works. 


Coal and Coke.—Th® coal trade is brisk and prices are 
generally firm. There is a capital inquiry for bunker 


output, and hence there is little free coal for sale. 
What gas coal is available commands high prices; as 
much as 133. f.o.b. is said to have been paid 
for one cargo. Manufacturing coal steady. Coke is 
very strong and promises to be dearer in the early future. 
About 25s. may be given as the f.o.b. price. Medium 
blast-furnace qualities are fully 22s. delivered here, and a 
contract is said to have been made at 23s. over the first 
half of next year. Complaints of difficulty in obtaining 
adequate supplies are rather numerous. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Boiler Explosion at Sheffield.—By the boiler explo- 
sion at the cutlery works of Messrs. Southern and 
Richardson a week ago, seven men lost their lives, 
three having died at the infirmary from the injuries they 
received. An examination of the boiler showed that the 
seat of the accident was in the right-hand flue. The 
boiler shell was intact, and had not been shifted from its 
naar The fish ring or section of the tube beyond the 

re bridge had apparently collapsed, as there was a rent 
of about 4 ft. circumferentially through which the water 
and steam had rushed with such terrific force as to drive 
out the firebars and door and cause the mischief. The 
boiler had been in use over seventy years, and the plate 
that gave way was corroded. The boiler was being super- 
seded by a gas engine. 

Iron and Steel.—Owing to the very heavy demand that 

revails for all kinds of material, there is considerable 

ifficulty in obtaining supplies. This is especially the 
case with all grades of finished iron and steel. Pig irons 
are very firm, and hematites have gone up another 5s, per 
ton this week. Although makers are very reluctant to 
sell, even at full current rates, forward sales representing 
a very large weight of iron have been made. Some of the 
contracts run far into next year. The following prices 
are quoted for delivery in Sheffield : West coast hema- 
tites, 90s. to 92s. B nag ton; east coast ditto, 88s. to 
89s. ; Lincolnshire No. 3 foundry, 72s. to 73s. 6d. ; forge 
ditto, 693. 6d. to 70s. 6d.; Derbyshire No. 3 foundry, 
73s. 6d. to 74s. 6d-; forge ditto, 68s. 6d. to 69s. 6d. ; 
bars, 92. 10s. to 9/. 15s.; and sheets, 10/. 10s. to 11/. 
Some of the large works are being considerably incon- 
venienced by the difficulty they have in obtaining sup- 
plies of material, and occasionally departments have to 
stand. The increasing cost of hematites and other neces- 
saries for making Bessemer and Siemens steels will, it is 
expected, lead to another advance shortly. This week 
Siemens steel for hard carbon has been put up another 
5s. per ton. Consumers are making ——— to get 
their future requirements well covered. anufacturers 
of nuts, bolts, and similar railway accessories are asking 
an advance of 3/. per ton in their next contracts, as com- 
pared with the prices accepted a year ago. 

Coal and SS the shipping season has 
slowed down, the demand for all classes of steam coal is 
so good that owners are in no hurry to enter into con- 
tracts for next year. Efforts to book for deliveries in 
1900 have been made this week, but without success, as 
there is much uncertainty as to what prices may rule 
before the year is out. There have been further advances 
in the prices of coke, and for steel-melting qualities 27s. 
per ton delivered in Sheffield is asked. last-furnace 
coke is proportionately dear. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has shown scarcely any 
change. The best descriptions have made 17s. 6d. to 18s. 
per ton, while secondary qualities have brought 16s. to 
16s. 6d. per ton. House coal has continued firm; No. 3 
Rhondda large has brought 15s. 9d. to 16s. per ton. Coke 
has ruled firm; foundry qualities have been quoted at 
28s. to 30s. per ton, and furnace ditto at 24s. to 253. per 
ton. As regards iron ore, the best rubio has made 
17s. 6d. to 17s. 9d. per ton. 


Improvements at Barry.—On Thursday Mr. C. Perrin, 
C.E., held an inquiry on behalf of the Local Government 
Board into an application made by the Barry District 
Council for power to borrow 504, for private street 
works, A petition in support of the application was pre- 
—— the owners and occupiers of houses in Wood- 


American Locomotives.—The first of some American 
locomotives has arrived for the Barry Railway. The 
engine arrived in sections, and is in course of erection by 
the Barry Company’s mechanical staff. The engines 
remaining to be delivered are being made in the United 
States, under the personal direction of a representative 
of the Barry Railway Company. 


The ‘‘ Blake” and the ‘‘ Charybdis.”—Although no 
orders have yet been given to commission them, it is 
expected that the cruisers Blake and Charybdis will 
shortly leave Devonport for sea service. thv are 
refitting, and during the past few days the number of 
men employed on them has been largely increased. The 
refit of the Blake is estimated to cost about 13,000/., and 
that of the Charybdis 65007. 


Stapleton Sewerage.—On Friday, Mr. C. Perrin, C.E., 
held a Local Government Board inquiry at the Bristol 
Council House concerning an application of the Town 
Council for authority to borrow 6025/. for sewerage 
works at Ashley Down. Mr. Wise said-the sum 
asked for was divided into two amounts—2625/. excess 
of expenditure in constructing a sewer for which 
the Local Government Board sanctioned a loan to the 
Stapleton District Council in April, 1895; and 3400/. 


further loan. This second a sa of the work was rendered 
necessary by the rapid development of the district, while 
the first part of the work was in progress. The hands of 
the District Council were forced by injunction on account 
of new houses draining into open ditches. In 1897 
Stapleton was brought into Bristol, and the Town 
Council assumed the liabilities of the defunct Stapleton 
District Council. - 


Devonport.—The keel plates and other material for 
laying down a_ new line-of-battle ship of the Duncan 
class on the building slip just vacated by the Bulwark 
have not yet arrived at Devonport. Under these circum- 
stances, and owing to the pressure of other work at pre- 
sent, it is not expected that a start will be made with the 
new ship until January, 1900. 


Portishead Docks.—A recently discussed Portishead 
docks scheme is not to be p' ed with, at least for the 
present. This was the decision arrived at, at a eng we 2 of 
the Bristol Town Council on Tuesday. A fortnight before 
the council had decided to promote a Bill authorising ex- 
tension works at Portishead, at a cost of rather more than 
450,0002. Since then, the Docks Committee has recon- 
sidered matters in the light of events and probabilities. 
pres has been made the terminal port for the new 
Canadian mail contract instead of Avonmouth, as had 
been expected. Doubts have also arisen whether the mail 
boats, for the reception of which preparations were to 
have been made at Portishead, will ever come to Bristol. 


The ‘‘Bulwark.”—The Bulwark, line-of-battle ship, 
has been placed under the large sheers at Devonport to 
have her engines and armament put on 


Electric Traction for Lianelly.—On Monday the Llanelly 
Town Council decided to adopt a scheme by which the 
British Installation Company will acquire powers to light 
the town by electricity, and also to lay down a system of 
electric traction, which will embrace the outlying villages 
of Felinfoel, Llwynhendy, and Pwll. The council agrees 
to dispose of its provisional order to the company, and 
will assist it in its application to Parliament for the neces- 
sary powers. It is understood that the scheme will in- 
volve an expenditure of between 80,0002. and 100,000/. 
the whole of which is to be provided by the company. 
The council reserves an option to purchase the under- 

ing. 

Newport.—The Newport Town Council has a trans- 

rter bridge across the Usk under consideration. The 

arliamentary Committee has met M. Arnodin, a French 
engineer, who estimates the cost of construction at 
64,0002. M. Arnodin also claims 3000/. for patent rights. 





Motor Cars IN JUTLAND.—In the province of Fenil- 
land in Sweden a regular daily motor car service over a 
distance of 150 miles is being arranged for. There will be 
two cars, one for passengers (a sort of omnibus) and one 
for goods, and they are intended to do a trip in both 
directions daily. 





MicuiPicoTon Iron.—Interest in gold deposits in the 
Michipicoton district is giving way to interest in iron 
deposits. Toronto party which has just returned from 
a tour in the district, speaks of activity iniron prospecting. 
The persons in question were in quest of iron properties 
themselves. Gros Cap appears to be even more interest- 
ing to iron prospectors than Michipicoton. The Algona 
Central Railway will afford an outlet for this iron field. 





ENGINES FoR Her Masesty’s Suips Bui.pINnG IN THE 
Dockyarps.—The contract for engines for the first-class 
battleships to be built at Chatham and Devonport, have 
been given to the Thames Iron Works Shipbuilding and 
Engineering Company, Limited, and Messrs. ird 
Brothers, Birkenhead ; with Messrs. R. and W. Haw- 
thorn, Leslie, and Co., Hebburn-on-Tyne, for the 
machinery for the Dockyard-built cruiser Kent; and 
with Messrs. John Brown and Co. (the Clydebank Ship- 
building Company) for the machinery for the cruiser 

3sex. 


CATALOGUES.—Messrs..W. F. Mason, Limited, engi- 
neers, Manchester, have sent us a copy of a catalogue 
describing Duff’s continuous forced-blast boiler furnace, 
which they claim is particularly adapted to the burning 
of low-grade fuels.—The Glenfield Company, Limited, 
Kilmarnock, have sent us a copy of a pamphlet describ- 
ing Ashley’s deep-well pump, which differs from the 
ordinary type, in that both suction and delivery valves 
are fixed on the bucket. Hence it is only necessary to 
withdraw the bucket to get at both sides of the valves, 
With the ordinary arrangement it is, on the contrary, 
necessary to fish for the suction valve after the bucket has 
been withdrawn, and it not urfrequently happens that 
the valve in question proves to be stuck fast, and refuses 
to move.—Mr. J. Bromilow, of William-street, Heywood, 
has sent us a copy of his catalogue of boiler mountings 
and steam fittings, of which a very large variety are illus- 
trated and priced in the catalogue.—The British Electric 
Transformer Manufacturing Company, of field- 
road, Harrow-road, London, W., have issued a small 
‘‘ booklet” on transformers, explaining very clearly 
the principles governing their construction and their 
industrial applications.—The British Thomson-Houston 
Company, Limited, 83, Cannon-street, London, E.C., 
have just published an illustrated description of their 
slow and moderate-speed electric motors. The pamphlet 
gives a clear account of the construction of these motors, 
and of their advantages in particular cases.—Messrs. R. 
Hunt and Co., of Earl’s Colne, Essex, have sent us a copy 
of their catalogue of shafting, cast-iron pulleys, and 
other millwrights’ fittings. Prices are appended to each 








coal, and quotations are moving upwards. Gas coal is 
very scarce, Contracts take up the largest part of the 





for an extension of the work, which was carried out by 
the Stapleton authority before getting sanction for a 





article listed, thus substantially increasing the value of 
the catalogue. 
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AUTOMATIC MACHINE FOR MAKING SCREWS, PROJECTILES, &c. 


CONSTRUCTED BY MESSRS. ALFRED HERBERT, LIMITED, ENGINEERS, COVENTRY. 
(For Description, see Page 595.) 
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INSTITUTION OF CIVIL ENGINEERS. 


ENVIRONMENT and precedent are two most potent 
influences in the composition of the Presidential 
addresses of the Institution of Civil Engineers. The 
palatial building of the Institution has been fitly 
described as the Mecca of the engineer, and the 
splendid series of portraits of eminent engineers 
which adorn the walls of the theatte constitute a 
Valhalla. A consequence is that successive presi- 
dents have taken the view that on reassembling 
for each session the members should pay dutiful 
homage at this shrine, and, acting upon this idea, 
the occupant of the chair, as chief and spokesman 
of the great band of pilgrims, delivers a panegyric 
upon the great ones gone, and recites anew the 
history—usually by contrast—of the work done in 
their respective spheres by ‘the giants of those 
days.” Such a procedure is, in a way, flattering to 
the members. It carries with it a suggestion of the 
greatness of the profession, if not also a stimulation 
to higher things. But the measure of this incentive 
suffers somewhat from the proverbial effect begotten 
of familiarity. Moreover, although such historical 
résumés are interesting and perhaps suggestive, there 
is more than a suspicion that an opportunity has been 
lost for a desiderated and decisive discussion of one 
or other of the great problems of the profession by 
its chosen leader and chief exponent. Sir Douglas 
Fox, who occupies the Presidential chair this year, 


, | delivered the inaugural address last Tuesday even- 


ing, and one could not help noticing during the 
delivery the struggle between the influences of en- 
vironment and precedent, and the desire to con- 
tribute substantially to the solutions of the diffi- 
cult questions of the moment from the experience 


5| which he has gleaned in his widely varied work. 
The speaker obviously felt that he had to concede 


much to precedent ; but while, like a bee on a 
summer’s day, he flitted from topic to topic, he 
offered time and again hints upon subjects, as to 


7 | which most would have wished to hear him deliver 


a conclusive and convincing exposition. 

An outstanding subject upon which we had some 
indication of a pronouncement was that of foreign 
competition. As he remarked only a few years 
since, Britain was the workshop of the world ; the 
educator of all nations in mechanical science. 
Then European nations sought our aid; but the 
well-matured and State-aided education of the 
Continent has changed all that, and we have now 
much to learn from foreign engineers, notably from 
those of France, Germany, Italy, and Switzerland, 





as well as our cousins in America. Later in his 
address he said that ‘‘an important matter, de- 
manding careful consideration by civil engineers, 
if not by the Institution itself, was whether 
eo in the world’s race could be facili- 
tated by the establishment, upon sufficient autho- 
rity, of standard specifications for such materials 
as steel and cement, and the introduction of 
standard types for bridgework, roofing, and other 
structures, frequently occurring in practice, and for 
locomotives and rolling stock,” Care, he urged, 
must be taken not to stereotype the details of de- 
sign so thoroughly as to throw difficulties in the 
way of improvements ; but the experience with 
the Atbara Bridge shows how important it is, when 
early delivery is a necessity, to be prepared with 
type designs. Obviously such standard specifica- 
tions would not repeat the blunder made in many 
cases where a youth is put to designing details and 
in his exuberance provides variations in bracing, 
&c., to meet minute differences in stress, irrespec- 
tive of whether such sections are commercially ob- 
tainable, or have to be specially rolled. This is a 
mistake oftener committed than is admitted. Some 
effort at standardisation, it is true, is already carried 
out by British engineers engaged upon railway ex- 
tension in the Colonies, India, and elsewhere abroad, 
but Sir Douglas thinks it is hardly practicable in 
thickly settled countries, where local circumstances 
involve variation in almost every span. He men- 
tioned the interesting point that in the Liver- 
pool Overhead Railway, of which, by the way, he 
was engineer, every effort was made to duplicate 
as far as possible, yet, for some 660 spans, over 
1000 drawings were found to be necessary. We hope 
that Sir Douglas will follow up this idea at any 
early meeting of the Council and that a satisfactory 
result will be achieved. Again, on the subject of 
bridge design, he urged that the resources of the 
Institution might be utilised in such scientific 
research as testing to destruction full-sized members 
of bridges and other structures, and in making ex- 
periments upon the effects of impacts and of loads 
running at high speeds. Here, again, good would 
accrue, for the study of many details of design 
clearly indicates too much material, in combination 
at times with an unsatisfactory distribution. Steel 
tests of specimens are common, but those indicated 
by the President are beyond the limits of private 
enterprise, and should be taken up by the Institu- 
tion. Again, in respect of another phase of this 
question of foreign competition, he stated his 
conviction in favour of the metric system. The 
two great Anglo-Saxon nations, Great Britain 
and the United States, must fall into line with the 
rest of the world in this matter, and in Sir Douglas’s 
view it would be a notable and interesting mark of 
our entry into a new century if, as has already 
been suggested to our Government, the metric 
system could be made compulsory as from A.D. 
1900. ‘One great obstacle to British designs and 
manufactures finding their way upon equal terms 
through the Continent of Europe, and into the 
vast empire of China, Japan, and elsewhere would 
thus be removed, and engineers throughout the 
world would be thinking and designing upon a 
basis of like dimensions.” 

The increasing cost of main railway lines in this 
country he instanced as another, although indirect, 
cause of successful competition against us. He 
does not, however, believe that the Board of Trade 
regulations are unreasonable, especially as they 
insure the —- of the public from manifold 
dangers. Taking a fairly representative section of 
one of the main lines outside of London, costing 
40,0001. per mile, he showed that 24 per cent. of 
the cost was due to earthworks, 12 per cent. to 
tunnels, 114 per cent. to permanent way, including 
ballast, and 10 per cent. to land and compensation ; 
so that here we have in four items 574 per cent. of 
the total cost. Viaducts account for 8 per cent. 
more, bridges for 9 per cent., and culverts and 
drainage 5 per cent. e value of land, therefore, 
does not form so important a factor in the total 
cost as is generally understood; while the high 
cost’ for earthworks, viaducts, and bridges is ex- 
plained by the necessity for easy gradients and 
curves to insure smooth working and high speeds. 
Here also we have the explanation of the 
high cost of the permanent way, for 70 miles 
speed makes 80-lb. to 90-lb. rails imperative, 
instead of 50 1b. to 60 lb. a few years ago. In 
some tunnels, indeed, 100-lb. rails are now in use. 
Drainage is now more adequately allowed for, and 
slopes diminished, all to insure a lower cost of 
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maintenance.* This we have referred to at some 
length in our articles on the Great Central Railway, 
where Sir Douglas Fox’s ideas have been carried out. 

The provision of light railways naturally engaged 
much attention, and the warning notes sounded 
are worthy of consideration. In the first place, 
Sir Douglas complains of the principle applied by 
the Act being circumscribed. No definition of a 
light rallway has been settled, and proposals of very 
varying character have been brought under the 
notice of the Commissioners. The recent decision, 
practically prohibiting applications under this Act, 
where existing railway companies allege competition, 
must, according to Sir Douglas, largly interfere with 
its application, and reduce its advantages over an 
ordinary application to Parliament. If amended in 
this respect, the new procedure might be increasingly 
useful. Butmore important still, he thinks the efforts 
to reduce cost at the expense of gradients and curves, 
and the breaking of gauge, may be proved by ex- 
perience to so increase the working expenses and 
maintenance charges as to counterbalance seeming 
advantages. Far more economy will result, in his 
view, from omitting fencing, except where abso- 
lutely necessary, from reducing the width of for- 
mation of the earthworks, from substituting level 
crossings without lodges or gates for public and 
private bridges, from reducing the weight of rail, 
and the depth and width of ballast, from modify- 
iny the station arrangements, and doing away with 
raised platforms, and complicated signalling ; and 
from arranging for lighter locomotives and reduced 
speeds. He is decided on the question of gauge: 
everywhere experienve has shown the _ great 
need for unification, and he quotes the case of 
Africa. At the Cape the standard is 3 ft. 6 in., 
the same as that adopted for the Soudan railways, 
destined some day to connect with them ; whilst, 
most unfortunately, the Uganda Railway, which 
will join up with this system, is being constructed 
on the metre gauge, thus differing only by 28 in., 
but nevertheless involving all the drawbacks of 
transhipment and isolation. At the same time a 
large expenditure is being incurred in Mashona- 
land to widen a narrow-gauge railway, some 200 
miles in length, to the standard gauge of 3 ft. 6 in. 
There is a false impression in the public mind, as 
Sir Douglas said, that gauge has a dominating 
influence over the first cost of a railway. Now 
that sharp curves can, by the use of the bogie 
truck, be readily introduced upon the standard 
gauge, the economy resulting from reduction of 
gauge is less than ever. 

On the question of electric traction, as well as 
lighting and power, Sir Douglas expressed a well- 
founded disappointment ‘‘Hampered by restric- 
tive legislation, opposed by vested interest, and 
encumbered by the by-laws and regulations of 
official bodies without number, electricians have 
been unable to do justice to their skill.” Here 
Sir Douglas's known business qualities and his 
success as a Parliamentary engineer would have 
been of great value and effect in analysis of the 
political reforms desirable. As he remarked at 
another point of his address, engineers have gene- 
rally been too much occupied to be able to enter 
into the political arena, but as arbitrators in matters 
involving most serious interests, as expert wit- 
nesses on many intricate and difficult subjects, 
engineers make their influence felt throughout the 
Empire. The civil engineer is more and more ap- 
pealed to as a man of honour and common sense, as 
well as of science and skill, and it is just because 
of this that strong words might well have been pro- 





* Sir Douglas Fox’s figures as to the apportionment of 
the cost of railways across country may be given in 
extenso for future reference : 

; Per Cent. 
Land and compensation : 10 


Fencing ey a ee tee 14 
Earthworks... we 0 hs sie 24 
Tunnels He ue See sca es 12 
Viaducts is ais am Se oe 8 
Bridges for roads... ae = ie 9 
Accommodation works a a a 2 
Culverts and drainage Re ve — 5 
Permanent way, including ballast, main 
line ... ae sh fas bon sve 114 
Sidings ... ms os Se cay pu 3 
Junctions and signals ies sis = f 
Stations, including buildings (roadside 
only) ... “e. sei ae are ah 64 
Contingencies, including Parliamentary, 
administration, legal, and engineering 
expenses... su AS aa <a 6 
Maintenance ... os a ine ome 4 
100 


nounced on behalf of the profession against the 
hampering of engineering progress due to vexatious 
and unnecessary Parliamentary and municipal 
regulations. ‘‘The multifarious requirements of 
Acts of Parliament, framed to prevent the creation 
of monopolies, have been followed by Board of 
Trade regulations, and by clauses imposed by 
county, district, and even parish councils, and to 
such over-legislation much of the backward condi- 
tion of British enterprise in connection with elec- 
tric lighting and traction must be attributed.” 
Here is a splendid field for the great influence of 
the Institution being exerted. 

The address, as a whole, set up, like a Queen’s 
speech in opening Parliament, a record of work 
yet to be accomplished by engineers, and for this 
alone it merits close study. Sir Douglas, like the 
President of the Scottish institution a week 
before, pleaded for a closer co-ordination between 
the investigators of physical science, who are estab- 
lishing and enlarging our principles, and the civil 
engineers, who carry those principles into practice. 
By the manufacture of gas at the coal mines, he 
thought a further reduction could be made in 
price, which the Metropolitan Company now 
place at 2s. 1d., because gas heating and cooking 
would go a long way towards solving the great 
problem of London carbon-laden fogs, involving 
heavy loss in health and pocket. He was dis- 
couraged by the slow progress of long-distance 
electric transmission from large stations on sites 
where fuel, ground, and labour would make 
the cost of generation very low. He regretted 
that the Metropolitan and District Railways 
were only experimenting upon electric traction 
when all possib'e doubt has been swept away 
by experience in the United States and elsewhere. 
In the States drivers are found to prefer the 
electrical to the steam locomotives. ‘‘ The tunnels 
of the two Metropolitan companies, were they to 
be properly cleaned and whitened, provided with 
a pure atmosphere and traversed by comfortable, 
well-lighted electrical trains, starting rapidly, run- 
ning at high speed and capable of stopping quickly 
without shock, would assuredly be patronised by 
vastly increased numbers of passengers, and would 
thus yield improved dividends to the shareholders, 
and greatly enhanced comfort to the travelling 
public.” Dealing with the congestion of terminal 
traftic, Sir Douglas quoted with evident approval 
the innovation introduced by the Americans in 
their latest terminus at Boston of an underground 
circular railway for suburban purposes, round 
which local trains can run, giving a 3-minute 
service, without shunting of locomotives, or any delay 
beyond a 1-minute stop, as at an ordinary wayside 
station. As to traffic on the streets, Sir Douglas, 
while agreeing with Sir J. Wolfe Barry, who in 
his address before the Society of Arts contended 
for wider streets, thought that perhaps even a 
better result could be attained by making short 
connections between back streets, and thus con- 
verting them also into thoroughfares. He pleaded 
for regular conduits under street level for water, 
gas, electric, and other conductors to obviate the 
incessant breaking up of the street, which is an im- 
portant element in the obstruction of traffic. 

As to over-population, the President found the 
solution in the expansion of the Empire, and 
seemed to think a helping hand might be given by 
the Government to emigrants to those colonies lan- 
guishing for want of a population—North-Western 
Canada, Rhodesia, &c., and, conversely, he thought 
we should not allow the immigration of the poverty- 
stricken, the idle, and the crippled foreigner. On 
the question of water supply, Sir Douglas remarked 
that water is probably the only commodity for 
which payment can be demanded, whether it be 
supplied or not, and that surely no water company 
should be allowed to cut off the supply without a 
corresponding reduction in the charge. But we 
should, in his opinion, go a step farther, and insist 
upon water being placed on such a footing of con- 
stant supply, that every consumer may obtain the 
full quantity which he requires at all hours of the 
day and night. And thus Sir Douglas continued 
to deal pleasantly with many problems of social 
engineering. 

As to the Institution itself he was able to speak 
in a most buoyant tone. The membership totals 
7216, and in all its agencies there is unparalleled 
vigour. Not only from an engineering point of 
view, but from the higher standpoint of professional 
etiquette and of commercial morality, the status of 





the members is being jealously guarded, and, as 


the President in his brilliant peroration said, there 
is scope in the future for the display of genius and 
of enterprise. The problems of the immediate 
future, as he said, are of surpassing import- 
ance. Trunk railways through Russia, China, 
Persia, Africa; irrigation works to supply the 
wants of growing populations; harbours large 
enough to receive the vessels of the future (already 
eclipsing the Great Eastern, of which the chief 
shortcoming was that she was before her time) ; 
central installations to furnish lighting, power, 
traction, and heating to whole counties ; the exten- 
sion of the telephonic communication—with and 
without wires; the abolition of the smoke and 
smell of cities ; the replacement of horses by mecha- 
nical power in the streets ; the increase of the speed 
of trains to 100 miles per hour; the erection of 
buildings of great height, where land is valuable ; 
the utilisation of waste products, especially the 
refuse of cities; the improvement of the water 
supply ; the reclamation of land ; and the profit- 
able working of deep seams of coal. 





THE LABOUR TROUBLES AT 
CREUSOT. 

THE political agitators who were successful in 
stirring up strife at Creusot to such an extent that 
the works were stopped for two weeks, and the 
workmen suffered for nearly a month, must be 
far from satisfied with the result of their cam- 
paign. It is true that none of the stage properties 
were wanting. The preliminaries having been 
artfully prepared, and the seeds of vague discon- 
tent skilfully sown, the revolting hero of the hour 
was found, bold enough to open hcestilities by 
spitting in the face of his foreman. This outburst, 
and the open and insolent defiance to law and order 
that followed two days later, found that the patriots 
(except for strike money) were—Kruger-like—pos- 
sessed of all the paraphernalia of war. Flags, and 
bands, and red caps, with hired enthusiasm and in- 
flammatory placards, supplied all the materials for 
processions and other demonstrations, and the 
hitherto peaceful workmen of Creusot were rapidly 
induced to believe they were the victims of grievous 
wrongs, that could be set right by stopping work 
and much shouting. What wrongs they suffered at 
the hands of masters that had always been extended 
to do good, they knew not, but the political bagmen 
—the commis voyageurs en gréves—had assured them 
they were oppressed, and that capital and religion, 
their arch enemies, should now be trampled under 
foot, and labour set free. A threatened march on 
Paris naturally alarmed the Government, and 
the Prime Minister conferred with Mr. Schneider, 
offering his services as an intermediary to arrange 
the difficulties. This offer was accepted, and in a 
few days M. Waldeck-Rousseau delivered his arbi- 
tration by which both sides agreed to abide. The only 
points of importance laid before the Prime Minister 
were political, and had no bearing whatever on the 
well-being of the men. It was made to appear 
that a point in dispute was one of wages, but this 
was not so, as the promise made by Mr. Schneider 
some months before, had been loyally kept. There 
was really only one serious issue—the right of the 
trade union leaders to intervene, in, and out of, 
season, between Mr. Schneider and his men. On 
this point the employers were supported by the 
award of the Prime Minister, which was synonymous 
with defeat to the agitators. As the power of 
these latter for evil, was, however, not to be 
despised, Mr. Waldeck-Rousseau promised shortly 
to bring forward a Bill dealing with trades unions. 

After the manner of their kind, in this country 
and elsewhere, the defeated agitators returned to 
Creusot, shouting ‘‘ Victory !" to the joy of hungry 
strikers, whose only anxiety was to get back to 
work and gain a means to live. The fact that the 
ringleaders were not to be dismissed was a sufticient 
indication of victory for these poor people, who 
anxiously, and for the most — loyally, returned 
to their duty. The baffled leaders of the revolt 
showed a considerable discretion in posting notices 
on the last day of the strike, urging every man to 
return to his place, and henceforth live in amity 
with his fellow, even though he should be hostile to 
the union. So with good advice upon the walls, 
and something very different up the agitators 
sleeves, the works at Creusot rapidly resumed 
activity, the incident having cost millions of francs 
and the temporary defeat of the agitators being 
the only gain. No time was lost in recommencing 





the trades-union manceuvres ; it became necessary 
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to discharge some twenty men, and once more the 
situation grew very menacing. = 

It was at this juncture that an incident occurred, 
probably unparalleled in the history of labour 
troubles; the tables were turned upon the agitators 
by the men who had been duped and kept hungry a 
few weeks before. The able and intelligent work- 
men of Creusot, and of whom in such a large com- 
munity there must always be a considerable number, 
realised the aims and ambitions of trades-union 
tyranny, and decided promptly to form the nucleus 
of a benefit society of their own. They, and many 
of their fellows, had been forced to strike through 
fear, and doubtless partly through some vague idea 
that benefits might accrue. But the rough ex- 
perience of the idle time, and the sound common 
sense that is characteristic of the high-class 
mechanic all over the world, soon dispelled the fog 
that agitators’ rhetoric had made. The Committee 
once formed, and it was comprised of cool-headed 
and bold men, soon found plenty of followers, 
who understood the situation when it was properly 
explained to them. For a time the personal 
risk was considerable, and the counter agitators 
lived under constant threats of violence from the 
supporters of the political organisation. Threats, 
however, do not deter brave men from executing 
reforms, and it was not long before the object 
of the new society was made known and under- 
stood. It was to uphold the professional rights 
and dignity of workmen, and was to counter- 
balance the evil effects of the trades union con- 
trolled by the commis voyageur en gréves, and which 
had only political aims of the destructive kind. 
This very interesting and important organisa- 
tion, which is only a few weeks old, was created 
independently of Mr. Schneider and his chiefs ; 
as a proof of the skill and energy with which 
it has been developed, several thousands of 
the workmen at Creusot are enrolled among its 
meinbers, the strength of the new society thriving 
rapidly on the impotent menaces of the baffled 
agitators. 

Matters had advanced so far and so prosper- 
ously, that on Sunday, October 29, the members 
of the new society held their first meeting in the 
Creusot theatre, which can contain about 1500 
persons. At this meeting the general statutes were 
approved, and a committee elected. It was stated 
that the objects of the association are chiefly as 
follows. It is to defend the interests of its mem- 
bers and their families; to seek in all legal 
ways to better their economic and social condition, 
strictly without reference to religious matters ; to 
establish and maintain between themselves and 
their chiefs, dignified and friendly relations, to the 
furtherance of discipline and mutual respect ; to 
receive reports of the demands and grievances of 
the members, for careful examination and con- 
sideration, with the object that if such demands 
and grievances are well founded they may be 
properly represented to the authorities. In addi- 
tion, various committees are to be founded for 
general consultations and giving information ; for 
sick and burial benefits; for the aid of widows 
and orphans ; for self-help purposes ; for finding 
situations for any members who leave Creusot 
honourably ; and for organising fétes, dinners, and 
other entertainments. Over 4000—say a third of 
Creusot’s working population—belong to the new 
union, and these unanimously subscribed to the 
following resolution in its statutes: That a strike 
can only be declared by a majority of three-fourths 
of its members, and that no strike shall commence 
until ten clear days after it has been voted by such 
majority. 

This then appears to be the state of things at 
Creusot. Out of a period of disorder created and 
fomented by professional agitators, and entailing 
great suffering and heavy loss, has grown a new 
order that promises to be permanent, and to bring 
self-respect and prosperity to the men, and a 
grateful appreciation on the part of their em- 
ployers. The whole movement is a splendid ex- 
ample of what can be done by a small number of 
right-minded and determined men. That it will be 
encouraged by the employers is certain, for if they 
know (and who can know better than they?) how to 
ewploy the goodwill of the men for mutual benefit, 
they have now placed in their hands a power that 
must effectually exclude all intriguing from with 
out, and should secure for Creusot an immunity 
from the labour troubles that menace French 
industry. It is, of course, easy to foretell that 
this new union might possibly—like some of our 








own—grow to be a source of mischief, but that 
possibility belongs to the distant future and 
need not be considered. 





STEAM TURBINES. 

AN oratorial flight starting from the solar system 
may end anywhere in the universe, and yet follow 
a fairly straight course. If the speaker be an in- 
ventor it is easy to prophecy where he will alight, 
and, consequently, when we read the opening Lper 
sages of the Presidential Address, which the Hon. 
Charles A. Parsons delivered before the Institution 
of Junior Engineers on Friday, the 3rd inst., we 
felt sure that his reference to ‘‘ the great sources of 
power in Nature” was a prelude to a discourse 
on the steam turbine. e were glad to find 
our anticipations verified, partly because there 
is no more interesting piece of mechanism 
in existence, and more particularly because it 
is always delightful to hear a man of Mr. 
Parsons’ intellectual attainments speak of a subject 
to which he has given years of thought and work. 
There are many of us who can remember when the 
steam turbine was looked upon with contempt ; the 
very mention of it brought a sneer to the face of 
the engineer, and he who ventured to suggest its 
possibility was regarded asa ‘‘ crank” who ought 
to be vigorously repressed. The subject cropped 
up from time to time, but made no progress what- 
ever, the later schemes being no more practical 
than the early ones, and showing very little advance 
on the classic design of Hero of Alexandria, which 
dates about 200 years B.c. At one step Mr. Parsons 
lifted the subject from the bed of derision on 
which it lay, and placed it among the problems 
which had attained solution, and were on the eve 
of commercial success. It was a magnificent 
example of what can be achieved by the union of 
scientific knowledge and practical skill ; we think 
it would be difficult to recall any instance in which 
like results have been attained so rapidly, and with 
so little of trial and error in the process. The 
turbo-motor burst on to the engineering world a 
complete practical machine at a time when the 
profession, as a whole, was confident that such a 
thing was impossible. We remember that at the 
Inventions Exhibition, in 1885, many a mechanic 
openly derided the assertion that a turbine could 
run at 8000 revolutions a minute. Indeed, such 
a statement was almost beyond credence. At that 
time 6000 to 7000 revolutions was the highest rate 
for spinning spindles, and any increment on these 
figures diminished rather than increased the out- 
put, the vibration breaking down the yarn. The 
Americans had been working for some years at 
augmenting the speed of ‘‘ring spindles,” and 
had attained a considerable measure of success 
by surrounding the ‘‘ bolster” by an elastic 
sleeve, while some promising experiments in 
the same directions had previously been made in 
Manchester on ‘‘throstles” and ‘‘doublers.” It 
was, however, an immense stride from such small 
bodies to one weighing several hundredweights. 
When machinists found the problem of running 
spindles above 8000 revolutions beyond their skill, 
it seemed hopeless to attempt the same speed with 
a cylinder several inches in diameter, and covered 
with rings of teeth. Under no possibility could it be 
as true as a hardened-steel spindle ground between 
‘* dead centres,” and even admitting the utmost 
perfection of workmanship, there still remained the 
certainty of variations of specific gravity of the 
metal in different parts. It was indisputable that the 
centre of gravity of the mass would never coincide 
with the geometrical centre, and that, therefore, 
there must be excessive vibration if the body were 
run at a high speed in fixed bearings. Neverthe- 
less, the feat was accomplished, and speeds up to 
12,000 revolutions were attained. The difficulties 
arising from vibration were foreseen, and adequately 
provided for by Mr. Parsons in his first patent by a 
most beautiful mechanical device. The sleeves in 
which the journals revolved were able to move a 
slight distance both sideways, and upward and down- 
wards, and thus the motion of the revolving part of 
the turbine was not rigidly prescribed for it. Every 
body freely rotating -in space moves around its 
centre of gravity, and has no unbalanced forces 
within it. This was exactly the condition of Mr. 


Parsons’ turbine wheel ; its centre of gravity—and 
not its geometrical centre—was its centre of revolu- 
tion, the bearings moving sufficiently to allow of this. 
The bearings, of course, were not entirely free, but 
were held by a combined elastic pressure and fric- 





tional grip, which tended to damp out all excess of 
motion. In later years Mr. Parsons was able to 
discard much of his early appliances and to sub- 
stitute still simpler ones, but the record of his 
former efforts will ever remain as evidence of his 
great mechanical skill and his keen scientific insight. 
That the turbo motor was rendered possible by 
the general improvements of tools and manufactur- 
ing process is quite certain. It could not have 
been made an efficient machine before extremely 
accurate workmanship was available, and, indeed, 
it could scarcely have been constructed at all. 
Further, the introduction of the dynamo fur- 
nished a commercial outlet for the steam turbine, 
without which it would not have found a market. 
Its speeds were too high for most other purposes, 
and the use of gearing in combination with it was 
not promising. We might feel inclined to say that 
the opportunity had arisen and had called forth 
the inventor—the hour struck and the man came 
—were it not that Mr. Parsons has since demon- 
strated the originalty of his genius by applying 
his invention to another branch of engineering 
which has been in existence for nearly a century, 
and for which it appeared most unfitted. If there 
was any purpose to which steam power was applied, 
which seemed entirely unsuitable for the steam 
turbine, it was the driving of a screw propeller. 
To suggest the running of such an appliance at 
thousands of revolutions per minute seemed like 
the proposal of insanity. Yet Mr. Parsons not 
only made the suggestion, but he fought his way 
through the many difficulties to a splendid success. 
He broke most of the accepted rules of the marine 
engineer, and traversed the lessons of half a cen- 
tury, and yet he produced a boat which was, and 
still is, the fastest vessel in the world. No onecan 
say that he made his attempt at marine propulsion 
at the happy moment when the labours of others 
had produced for him the necessary materials 
and tools, and that all he had to do was to use 
them in an orderly fashion, like a child building 
his toy bricks into a castle. It needed origi- 
nality of a very high order to make the steam 
turbine available for driving ships, not only in 
the mechanical arrangements, but also in carrying 
out the scientific researches which were required. 
Our columns have lately contained a correspond- 
ence on the question of the original discoverer o- 
the phenomenon of cavitation ; now, without prof 
nouncing in any way on the results of that con- 
troversy, we may assuredly assert that it was Mr. 
Parsons who placed our knowledge of the subject 
on its present basis. His experiments on pro- 
pellers working in water, from the surface of which 
the atmospheric pressure had been removed, 
enabled the subject to be studied most systemmati- 
cally, while his photographs taken by an inter- 
mittent illumination brought the phenomenon in 
a striking way before large numbers of engineers 
who might otherwise have felt some doubt as to 
the reality of the results attained. The world 
has been generously admitted to share the 
fruits of these labours, but we may be certain 
that there were scores of difficulties of which we 
have not heard, which had to be overcome with 
equal toil and ingenuity. Everyone who has tried 
to exceed existing practice by even 10 per cent. 
knows how full of pitfalis the path is, and few 
engineers will need to be reminded how seldom it 
is that the inventor of an entirely new system lives 
to see his scheme succeed. Generally he strews 
for someone else to gather after he is in his grave. 
All naval authorities are awaiting with eagerness 
the trials of the boats which are being built under 
Mr. Parsons’ direction for the British Admiralty, 
and for Messrs. Sir W. G. Armstrong, Whit- 
worth, and Co. These are approximately of the 
same dimensions as the 30-knot destroyers now 
in Her Majesty’s service, but have slightly more 
displacement. The boilers are about 12 per cent. 
larger, and it is estimated that 10,000 horse. power 
will be realised under the usual conditions, as 
against 6500 horse-power with reciprocating en- 
gines. The turbines of these vessels are in dupli- 
cate. Two screw shafts are placed on each side 
of the vessel, driven respectively by a high and 
low-pressure turbine ; to each of the low-pressure 
turbine shafts a small reversing turbine is per- 
manently coupled for going astern, the estimated 
speed being 154 knots astern and 35 knots ahead. 
There are two propellers on each shaft. One of 
the vessels has commenced her preliminary trials, 
and has already attained a speed of upwards 
of 32 knots. What the final speed will be re- 
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mains to be seen, but as the pioneer vessel, the 
Turbinia, was believed to run with a consumption 
of 144 Ib. of steam per indicated horse-power, there 
is evidently ample boiler power in the new craft 
for still higher speeds. 

Like all inventors, Mr. Parsons is sanguine, and 
dreams of still further conquests. He talked to the 
Junior Engineers of cross-Channel boats making 
30 knots, and of Atlantic liners which should 
steam round the present greyhounds. He has 
earned the right to indulge in visions, and we trust 
that he will see some of them become actualities in 
the not-far-distant future. In the meantime those 
to whom he spoke will do well to endeavour to 
read between the lines of his address, and to gain 
some clue to his methods. The question of the 
day is how to proportion theory and practice 
in the education of youth, and many a young 
man wonders whether he is overdoing the one 
or the other. He turns and examines the 
leaders of the profession in the hope that from 
them he will gain a clue, but most of them attained 
their reputations under different condition from the 
present, and not a few of them owe their success 
more to their business acumen then to their engi- 
neering knowledge. Clearly they are not the 
models it would be safe to follow. He must study 
the methods of young men, of those who are still 
in the thick of the battle, who use the most modern 
methods with the skill of the old hand-to-hand 
fighter, and who, to change the simile, are equally 
at home in the drawing office, and in the 
physical laboratory. Among such Mr. Parsons 
is to be reckoned, and we fancy he could have 
given his audience some very excellent advice, 
illustrated by facts from his own experience, 
if he had chosen. He preferred, however, to 
relate the history of the steam turbine, keeping 
himself in the background. We have been tempted 
to somewhat reverse this arrangement, and to 
write of Mr. Parsons in the light of his inventions, 
and we trust that he, in his fuller knowledge, will 
some day, in speaking to young men, follow the 
same plan, and gratify the curiosity of his audience 
as to the steps he took to prepare himself for the 
career which he has so brilliantly filled. 








BRITISH TRADE WITH CUBA. 

THE commercial and industrial conditions of 
Cuba are now in a transition state, and the changes 
which are going on are not only important in them- 
selves, but also because they will have a great 
effect on the trade and industry of the West Indies 
generally. As is well known, for some time these 
have been in a very depressed condition, and it 
seems to be generally believed that the depression 
has been caused almost entirely by the sugar boun- 
ties which are being paid by France and Germany 
for the encouragement of the beetroot industry. 
No doubt these bounties have had considerable 
effect in the direction indicated, but we are afraid 
there is another aspect of the problems which is 
almost entirely overlooked. This was brought 
out in a recent letter in the Times from ‘‘ A West 
Indian Proprietor,” who aftirmed that the machinery 
and appliances of sugar producers in the West 
Indies are all antiquated, except in Demerara and 
Trinidad, and the reason given for this state of 
affairs is that the planters have not the means of 
purchasing new and improved appliances. The 
writer states that by the present methods half as 
much juice is left in the cane as it taken out. He 
says: ** Last season I weighed my canes, and, as near 
as I could judge, it took 14 or 15 tons to make a 
ton of sugar,” and he believes that with modern 
machinery 2 tons of sugar might have been 
produced from the same quantity of cane, a 
difference, as he points out, ‘‘which is a for- 
tune, as there would be no extra expense ex- 
cept the 30s. per ton for manufacturing.” He 
advocates the erection of central factories esta- 
blished by funds borrowed under the guarantee of 
the State, and he believes that with these they 
could beat the world in making sugar cheaply, and 
the West Indies would not care whether bounties 
existed or not. This letter indicates a state of 
affairs which we have suspected, namely, that the 
planters in the West Indies having had for many 
years a practical monopoly in the supply of sugar, 
did not keep themselves informed as to the im- 
provements and developments which were possible, 
and when the Continental bounties were instituted 
they found themselves stranded. Instead of trust- 
ing to countervailing duties, as a great many of 


them seem inclined to do, they should endeavour to 
brirg their appliances and organisation up to date, 
and they would thus be able to hold their own, 
without the aid of countervailing duties which would 
only be an extension of a bad system, which, when 
once introduced it would be impossible to keep 
within limits. The state of the sugar industry in 
the West Indies is, in short, an illustration of 
what we have frequently mentioned, namely, the 
effect of a change of economic conditions, and it 
shows the necessity for manufacturers looking be- 
yond the walls of their own establishment, and 
keeping themselves informed regarding the forces 
which are at work in their particular industry in 
all parts of the world. The great development 
which has taken place in the means of communica- 
tion has practically abolished distances, and placed 
all the chief industries of the world on the same 
economic foundation. 

Cuba, having now fallen into the hands of the 
United States, is certain to make great develop- 
ments in every department of industry suited to 
its natural resources, and we may take it for 
granted that all the most recent appliances will be 
used and the most improved organisation possible be 
utilised, with results which must tell at once on the 
West Indies. It will be very curious to note if the 
changing economic conditions lead to a recognition 
of the forces which brought about the annexation 
of Cuba to the United States, and lead to a 
movement in favour of « similar annexation of the 
West Indies. The only way to obviate this is for 
the Government and the planters to take steps to 
enable the sugar industry to survive under the 
changed conditions, for industries like individuals 
must either fit themselves to their environments or 
disappear. 

The past records of British trade with Cuba are 
only useful as indicating the nature of that trade. 
Its amount, in the future, will altogether depend 
on the manner in which the altered conditions are 
met. The reports from the various British 
Consular officers in Cuba for the past year 
have been recently issued, but as almost all the 
records have been destroyed there are no trust- 
worthy records. The acting Consul-General in 
Havana states that the resources of the island offer 
many inducements to the employment of British 
capital. Thus little attention has been paid to the 
mineral and other resources of the island (save the 
production of sugar and tobacco), though these are 
very great. The vast forests of valuable timber, 
which cover large tracts of the interior, await only 
the construction of railways to render their work- 
ing practicable. At present the rice, which is 
largely imported, goes from India by Liverpool, the 
sugar machinery from the United Kingdom, agri- 
cultural implements from the United States, and 
tools mainly from America and Germany. As soon 
as the reconstruction of the buildings on the sugar 
estates begins there will be a large demand for 
corrugated iron and machinery. Under the new 
tariff, which came into force on January 1 this 
year, British trade has continued brisk, and the 
Consul thinks that ‘‘ the improvement which has 
taken place in many lines of business would be 
still more pronounced were it not that the manu- 
facturers at home are busy with orders from other 
countries. A prosperous business is being done in 
cotton goods, but Barcelona is still competing, as 
British manufacturers were not prepared for the 
new order of things in Cuba.” 

Our present object is chieffy to direct attention 
to this new order of things, not only on account of 
its importance as regards Cuba, but because, as we 
have indicated, of its bearings on the trade and 
industry of the West Indies generally. The 
Americans are evidently determined to go about 
their work in a most systematic manner. They 
despatched a well-known statistician and economist, 
Mr. Robert P. Porter, to make a study of the pre- 
sent commercial and industrial conditions of Cuba 
and Porto Rico, in order that he might offer sug- 
gestions as to the opportunities presented in the 
islands for American capital, enterprise, and labour ; 
and this he has done, in an elaborate report (pub- 
lished by G. P. Putnam’s Sons), and which will 
be found indispensable to those who are planning 
to take a practical part in the industrial reconstruc- 
tion of Cuba, and to all who desire to secure accu- 
rate and authoritative information concerning ‘the 
economic and political condition of the island. The 
book is crammed with facts and figures bearing on 
the resources of the islands and the possibilities 





of industries and commerce, but our space will only 





allow us to note a few of the most important points 
which bear on engineering. When we find that of 
Cuba’s 28,000,000 acres, about 2,000,000 are de- 
voted tothe raising of her sugarcrop, which inamount 
is a little less than half of the entire cane-sugar pro- 
duct of the world, we can form an estimate of the 
importance of the sugar industry to Cuba. Mr. 
Porter says that ‘‘with millions of acres of the 
richest and best cane land on the globe, yet un- 
touched by the plough, with a climate unsurpassed 
for the growth and development of sugar cane, 
and with a prestige for Cuban sugar second to 
none in the markets of the world, the future of 
Cuba’s sugar presents a possibility of wealth sur- 
passing the richness of the gold and silver which 
came to Columbus in the marvellous tales of the 
interior of the magnificent island which he had 
discovered.” He believes that ‘‘the time will 
come when Germany and the other Continental 
countries will become tired of paying a bounty on 
the production of beet sugar. Then Cuba will 
take her rightful place as the greatest sugar- 
producing country of the world ;” and he very sig- 
nificantly adds: ‘‘If Cuba then belongs to the 
United States, we shall control the sugar market 
of the world just as we now control the world’s 
market in so many other staple products.” British 
engineers and manufacturers should study the 
report in order that they may understand the place 
which they may take in the development which is 
certain to take place. The same remark applies 
to the part which treats of the tobacco in- 
dustry. The mineral resources of Cuba are con- 
siderable, the leading product being iron ore, mined 
principally by American companies. Manganese, 
gold, silver, copper, and lead are found in paying 
quantities. A very serious deficiency in Cuban 

roducts is mineral fuel. Some small seams have 
ous discovered, but it is probable that the greatest 
part of the mineral fuel, which is needed for manu- 
facturing purposes, will require to be imported, 
which, of course, is a great drawback. Timber 
and fruit trees offer a large field for useful enter- 
prise, but this is most likely to be undertaken by 
Americans and natives. 

One of the great wants of Cuba is an adequate 
system of railways, but no doubt this will soon be 
supplied by American enterprise. Referring to 
the fact that the railways in Cuba under English 
control have had their machinery from the United 
States, the manager of the English railways in 
Cuba informed Mr. Porter that they had not only 
purchased of the United States in the past, but 
that they intended getting all their railway sup- 
plies for the future from the same source, and he 
remarks, ‘‘ surely no higher tribute could be paid 
to the manufacturers of our country than this from 
an Englishman, whose people for hundreds of years 
have led all competitors in the industrial manufac- 
turing of the world.” Altogether the industrial 
future of Cuba and its probable results of British 
trade form a very interesting study, and from time 
to time we shall note some of the chief stages in 
the evolution. © 





THE MASTER CUTLER. 

Att engineers will rejoice in the well-deserved 
honour paid to Mr. Robert Abbott Hadfield by 
his election to the Mastership of the Cutlers’ Com- 
pany at Sheffield. There have been many distin- 
guished men in that office, but none better able to 
fulfil and adorn it. Mr. Hadfield is a prominent 
citizen of Sheffield, a successful man of business, a 
prolific inventor, an ardent student, and a distin- 
guished man of science ; further, his firm, of which 
he is a motive force, are large employers of labour, 
and have solved the difficult problem of combining 
a real interest in the well-being of the working man 
with the prosperous pursuit of business. Mr. 
Hadfield’s qualifications are as weighty as they are 
numerous, and shed lustre on the ancient and 
honourable position which he now occupies. 
Hallamshire is to be congratulated upon possessing 
him, and while such men are to be found to accept 
the chief offices in the neighbourhood, Sheffield 
will feel secure of the retention of the mono- 
poly she has enjoyed in the steel trade for so 
many generations. We were taught at school, 
“ Tempora mutantur et nos mutamur in illis ; but, 
unfortunately, while we remember the phrase 
many of us neglect to give it its modern applica- 
tion. The times alter without consulting us, not 
only at Sheffield, but everywhere else, and then, 
forgetting that we ought to have shared in the 
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forward movement, we declare them to be ‘‘ out 
of joint.” It is well for us when we have Master 
Cutlers, and others to whom we naturally look for 
guidance, who keep not only abreast but ahead of 
their times, and who exhibit that intelligent ap- 
preciation of events about to occur, which is the 
secret of both individual and national success. 

It is one of the duties and privileges of the 
Master Cutler to dispense hospitality, and Mr. 
Hadfield was fortunate in gathering to his table 
last Thursday week many distinguished men. In 
addition to the Marquis of Lansdowne, he enter- 
tained Lord Charles Beresford, Lord Kelvin, Sir 
Howard Vincent, the masters of several London 
companies, and many other important guests. 
The ‘*feast’”’ was in every way successful, and was 
followed on Saturday by a second, which was cha- 
racteristic of the relationship between Mr. Had- 
field and his employés. At this there were pre- 
sent the staff and as many of the workmen as the 
Cutlers’ Hall would accommodate, and advantage 
was taken of the occasion by the guests to make 
a presentation of a Steinway grand piano to their 
host. In doing this Mr. Alexander Jack, the 
general manager, referred to the consistent sym- 
pathy shown by Mr. Hadfield with working men, 
and to his efforts towards improving their condition, 
as evidenced by his having voluntarily adopted the 
eight-hours system. Later in the evening reference 
was made to the ready kindness and sympathy 
which the Mistress Cutler showed in all cases of 
trouble and distress among the workmen or their 
families. All the speeches glowed with goodwill 
and sympathy, and it was evident that the ceremony 
was not merely a matter of form, but the expres- 
sion of mutual respect and esteem. 

According to custom, the day following the 
Cutlers’ Feast was devoted by the guests of the 
previous evening to visits to works in Sheftield. At 
the Cyclops Works of Messrs. Cammell and Co, 
there was witnessed the rolling of an armour-plate 
for H.M. battleship Bulwark, and also the hardening 
ofasimilar plate. From the Cyclops Works the party 
was conveyed by train to the East Hecla Works of 
the Master Cutlers’ firm at Tinsley, which are an 
offshot of Hecla Steel Works of the Hadfield Com- 
pany at Attercliffe. The new works adjoin the 
Great Central line, and, when completed, will give 
employment to 700 men. The new foundry, which is 
now being rapidly erected, will be one of the largest, 
best, and most completely equipped foundries to 
be seen in this country or in America. The main 
foundry building is 600 ft. in length and 134 ft. 
in width. There are also supplementary foundries 
for special work, 120 ft. in length by 126 ft., and 
370 ft. by 60 ft., and other shops of considerable 
area. The area of ground covered is 131,500 square 
feet, with skylight area of 54,000 square feet. 
The shop will be equipped with a large number 
of electric cranes of various lifting powers. 
In the boiler-house provision is made for eleven 
boilers. The works are provided with an electric 
light and power-house, with three large engines 
and dynamos of over 1000 horse-power. There is 
also a complete equipment of drying stoves for 
varlous purposes, and shops with plant for the 
treatment and storage of refractory and other 
materials used in steel foundry and furnace work. 

_ We have already described the old foundry and 
its products so fully* that it is not necessary to go 
into that matter again. At this moment, how- 
ever, it is interesting to note the Hadfield Com- 
pany’s success with projectiles, of which many 
were shown last Friday. The shells exhibited 
varied from the small 12-pounders to those 
weighing 1250 lb. for the 13.5-in.guns. There 
were also exhibited actual armour-plates, and models 
of plates, representing the penetration obtained by 
the Hadfield armour-piercing projectiles. One of 
Special interest was that representing the effect 
produced by one of the improved Hadfield capped 
projectiles of 4.7 in. calibre, which had perforated 
at an angle of 30 deg. to the normal a 6-in. hard- 
faced plate of the latest type. This is probably 
the best result, as regards perforation, which has 
yet been obtained by any shot of home or foreign 
manufacture ; 6-in. capped projectiles of foreign 
manufacture fired with about 1900 foot-seconds 
Velocity against the same plate had failed to 
perforate it. Another example was a 10- in. 
projectile which had perforated no less than 
15$in. of mild steel plate, the projectile being 
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recovered practically uninjured after this severe 
test. A diagram illustrating the amount of plate 
and backing perforated gave a clear idea of the 
result obtained. There were also on view sec- 
tions of the various types of projectiles, and 
altogether the exhibit was of great and instructive 
interest, and one calculated to reassure people 
who are in the dark as to the enterprise of British 
firms in regard to ammunition equipment of this 
particular type. 

To interest and instruct his guests, Mr. Hadfield 
had arranged an experiment which hitherto had 
not been seen in Sheffield ; that is, the actual 
piercing of an armour-plate. In an open field he 
had constructed an under-the-surface testing range 
well banked up to insure against all possible risk 
of mishap. Near at hand was a convenient shelter 
to be used as a safe retreat while shots were being 
fired. In the range was a 20-pounder gun, with 
its muzzle pointing to a steel-plate target some 
20 yards or so down the turret-like range. Then 
the visitors were ordered under the shelter, and 
Lady Kelvin, with an electric switch, fired the 
shot. The gun, on its wheeled carriage, recoiled a 
yard or two, and the 20-lb. shot—a projectile with 
a hollow for an explosive charge, which was not, 
of course, inserted—had passed through the 5-in. 
steel plate, through a 5-ft. thickness of timber, 
and had buried itself in the embankment of earth. 
The shot struck with a velocity of 1850 ft. per 
second. Later on the shot was recovered from 
the earthwork and produced at the luncheon table, 
apparently none the worse for the resistance it 
had overcome. 

The speeches at the luncheon were of a warlike 
character. No one could resist the temptatiou 
to speak of military operations when there were 
shells lying before their eyes. Indeed, the pro- 
sperity of Sheftield is so connected with the manu- 
facture of guns and armour, that it is difficult to 
remember that the town also excels in the arts 
of peace. These are not so likely to dazzle its 
visitors, and hence are less seen. Nevertheless, for 
every one of its blades which finds its way below 
some one’s fifth rib, there are millions which 
serve a more useful, if less heroic purpose. 
Much as Mr. Hadfield has done for the muni- 
tions of war, he has done far more for indus- 
trial purposes; his various kinds of steel are 
in universal use, and engineers always listen 
with great interest to anything he may say in con- 
nection with the subject. During the present year 
the cares of office will probably occupy most of the 
time he can spare from the management of his busi- 
ness, but in the future we look to again hear some 
of the epoch-making papers which he has from time 
to time read before the Iron and Steel Institute. 





NOTES. 
Larce Power TRANSMISSION IN SWEDEN. 

THE installations of the Orebro Electric Company 
at Skramforsen are now approaching their comple- 
tion. The dam across the Svartulfoen River has 
been carried out in concrete, and the canal, which 
has an area of 40 square metres and a length of 
some 1100 ft., has partly been blasted in the rock 
and is partly of concrete. The turbine and 
dynamo house are built immediately on to the 
canal, so that it has been unnecessary to use pipes. 
About 3000 cubic metres of concrete have been 
used for the building of the dynamo and turbine 
house. There will be installed at once five tur- 
bines, each of 600 effective horse-power, and they 
require 25 cubic metres of water per second 
with a fall of 40 ft., to produce the aggre- 
gate 3000 horse-power. The turbines have been 
supplied by J. H. Vortles, of Heidenheim, 
the two large dynamos, &c., of the A. E. G. 
Company, Stockholm, and two large dynamos 
by Brown, Boverie, and Co., Switzerland. From 
the power station proceeds a line of 23 miles 
in length to Orebro, one of 44 miles in length 
to Bofors, and one of about 142 miles’ length to 
the company’s new calcium carbide manufactory 
at Brattfors. The tension in the Orebro line is to 
be 15,000 volts, which is supposed to be the highest 
hitherto used in Sweden, and the tension in the 
two shorter lines is to be 7500 volts. The dynamos 
only yield 550-volts tension, so transformers are 
necessary, and these are being delivered by the 
General Electric Company, Vesteros. The ten- 
sion is reduced from 15,000 to 3500 volts in the 
station outside the town. For power purposes in 





the town the tension is further reduced.in a third 








station to 500 volts. The lighting of Orebro will, 
it is expected, require 484 turbine horse-power, 
the requirements for motors in the town are esti- 
mated at 450 turbine horse-power, and those of 
Bofors at 337 turbine horse-power, making an 
aggregate of 1271 turbine horse-power, which will 
leave ample power for the carbide manufacture. 


Repairs at THE CrystaL PALace. 


The Crystal Palace will always be an interesting 
object-lesson to engineers. It is true that were a 
similar work to be undertaken to-day different mate- 
rials and different methods of construction would 
almost certainly be adopted ; but in its day the Palace 
had a right to rank as a masterpiece, and the success 
with which a structure intended at the outset to 
meet merely a momentary need, has withstood the 
ravages of years reflects the greatest credit to its 
designers, Messrs. Fox and Henderson. During 
the past three months extensive repairs have been 
in progress at the Palace. The glass in the whole 
of the Central Transept is being replaced, the area 
to be covered measuring nearly two acres, or about 
one-seventh of the whole glazed surface of the 
building. It is interesting to note that the pro- 
portions of the original structure were largely 
controlled by the size of glass which it was 

ossible to obtain in large quantities in the 

xhibition year. The maximum dimension then 
commercially practicable proved to be 49 in., 
and Paxton’s ridge-and-furrow system being 
adopted, this was laid at a slope of 2} to 1, 
thus fixing the distance between the purlins as 
8 ft., which became the unit for the building, all 
its principal dimensions being multiples of this. 
The glass originally used was the 16-oz. quality. 
and the strips were 10 in. wide and were fitted into 
grooves in wooden sash bars. It was originally in- 
tended to use putty, but a machine devised for 
puttying these sash bars proved unworkable, and 
the plan was then adopted of passing the bars 
through a tank of thick paint. This paint was 
automatically scraped off the surfaces of the bars 
as they were removed, but the grooves in which 
the glass was to fit remained full, and on drying 
made a watertight joint between the glass and the 
sash bar. Indeed, it is asserted that the joint was 
too good, from the point of view of the firm who 
took up the contract for removing the Exhibition 
building, as it proved practically impossible to 
break the joint without at the same time smashing 
the glass. When re-erected at Sydenham 21-oz- 
glass was substituted for that originally used, but 
the dimensions of the sheets and the methods of 
construction were unaltered. In the new work 
26-0z. glass is being used, save in the case of 
certain flat portions at the crown of the arch, 
where 32-0z. glass is being inserted. In addition 
to being thicker the new sheets are also of larger 
dimensions measuring 51 in. by 18 in. The whole 
of the old wooden sash bars are being removed, as 
they were showing in many cases signs of decay, 
steel sash bars being substituted, the glass being 
secured on the system patented by Messrs. Mellowe 
and Co., of Sheffield. The sash bars are covered 
with a special section of tinned lead and the glass 
being put in place is secured by simply bending 
down long flaps of the alloy. 


Procress oF ELEcTRICITY. 


It has taken long to arouse a general interest in 
the advantages of electricity for lighting, traction, 
and motive purposes; but, as is usual, British 
energy is now making up for former and cha- 
racteristic conservatism, and if late in beginning 
to enjoy the advantages we, at least, gain from 
the experience earned at the great cost of some of 
our competitors. That the awakening has come is 
shown by the fact that in the past four years the 
money invested to promote the use of electricity 
for the purposes stated has increased from 26 
million to 61 million sterling. This takes no cog- 
nisance of telegraph and a companies. 
In the former the greatest needs have long since 
been met; but without including Government 
capital, there has been an increase in the four 
years of from 31 to 34} million sterling. In 
regard to telephones, the monopoly, happily now 
removed, has prevented a great development, and 
the increase is only from ne to 7? millions. Here 
also the Government capital expenditure has 
not been included, and it is destined in the 
future to be much greater than in the past. 
When wecome to electric supply for lighting, 
&c., we note a great increase and a decided step 
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forward in municipal enterprise. In 1896 there 
were 38 companies with a capital of 5,831,0731.; 
to-day there are 87 companies utilising 9} million of 
capital, so that the total is not by any means 
doubled ; whereas the municipal undertakings have 
increased fourfold. In other words, instead of 33 
towns we have now 124 with public electric stations, 
and the loans authorised have gone up from 
1,967,000/. to 8,531,1671. As to the work done 
for this capital expenditure of 17? million sterling 
for lighting, it is not possible to get complete data ; 
but a summation of the returns of three-fourths of 
the works show that 5,659,883 lamps were con- 
nected, so that it may be assumed that there are 
about 7 million connected. Similarly it may be 
taken that the sale has now exceeded 100 million 
of Board of Trade units per annum, or three times 
what it was four years ago. This result, of course, 
has been largely achieved owing to the steady re- 
duction not only of costs, but of selling price, and 
as reductions continue to be made the extended 
use resulting will further assist. The average price 
is now less than 5d., but with several stations pro- 
ducing the current at a cost of less than 2d. per 
Board of Trade unit, one can hope with confidence 
for a greatly reduced average rate. The average 
rate paid on loan and debenture capital is 4.46 per 
cent., while preference capital gets an average of 
5.90 per cent., and ordinary capital 5.57 per cent. 
This year 19 companies and 66 municipalities got 
Government authority to proceed with electricity 
undertakings. In the matter of electric traction 
there is corresponding progress, but here the local 
authorities have not entered the lists so readily. 
In lighting they equal private enterprise ; in trac- 
tion only 11 out of 77 schemes, and 1,169,429]. out 
of 20,808,959. are attributed to municipalities. It 
is true that here there is more that is experimental 
when enterprise is left to the capitalist, and it must 
be admitted that he has accepted the responsibility, 
for in four years the number of traction schemes 
has increased from 17 to 77, and the capital com- 
mitments from six to over 20} millions sterling. 
It is to be hoped that the reward will not 
be grudged to him. Manufacturing firms have 
no more than kept pace. The number has gone 
up from 24 to 92, and their capital from 
64 to 16? millions sterling. These facts, which 
show all along the linea gratifying progress in 
electricity, we have taken from the new edition just 
issued of M. Emile Garcke’s ‘‘ Manual of Electrical 
Undertakings, ’* which is an admirable guide to 
the investor in such schemes. It is even more 
than the Burdett of this class of security. 








AMERICAN COMPETITION. 
To THE Epitor oF ENGINEERING. ; 

Sir,—As your columns have been open to discuss 
American competition—I have read most of them—I ven- 
ture to give my opinions, formed from experience in the 
shops of both countries. I spent ten years in the United 
States as a machinist, as the Americans call us. From 
New York, Boston, principal cities, and some towns and 
territories, to San eens, which is more convincing 
to get your living and observe than the tourist, member 
of Stell Institute, trade-union official, or the well-pre- 
served employer and manufacturer. 

I was not long working in the country when I began to 
feel a freer state of industrial surroundings. The lifting 
of the fog of British conservatism, the stiff, silent, austere 
stand-off that the air of government in shops here is 
charged with, from the leading workman up to the 
manager and employer or managing director. 

If a workman was only a unit, he felt himself a useful 
and acknowledged one ; if he was smart, ’cute, inventive, 
or industrious, he received more appreciation than in 
England. we and ideas received in a better 
spirit, not coldness, stand-off, finally discharged for his 
superior observation and intelligence. Many of the men 
are possessed of a strong spirit of opposition te men that 
are smart in observation and improvements. 

We do not seem to have shook off all the influences of 
feudalism. Though a free country in its constitution and 
courts of law, yet in its social and industrial customs 
contains many degrees of distinction. Conservatism on 
the side of law and order, protection of life and property, 
are excellent to preserve, but in commerce of production 
keeps a le back, and fails to get the best results of 
the people’s brains. oe . 

In American shops the facility for saunas | all portable 
tools is excellent ; there is no conservancy by any of the 
men ; and when anything was to be lent or looked for, I 
found them more ready than the average man or foreman 
in England. SRS: 

The ample supply of light in the shops, both natural 
and artificial, no prison glass to obtrude the light ; good 
artificial light, either gas or electric. The lighting system 
in British shops is disadvantageous to the employer, and 

* This work, published at 12s. 6d., is to be had from 
W. Alderson Smith, Donington House, Norfolk-street, 
London, W.C, 


tries the patience of the workman in agloomy climate like 

the British Isles in winter. You will find the best tools 
in the shop—the grindstone ard emery wheel—in the 

most inconvenient place for light and getting at. There 

is no trade among trades that light is so essential, and to 

come right down perpendicular, as well as at right angles, 

a clear glass, as all windows are in the United 
tates. 

The cleanliness of the workman is away ahead of us, he 
getsa pail of clean water twice daily ; or there is a place to 
wash, not washing hands only, but face, and proper place 
to ne his clothes. Each man brings his soap and 
towel. 

The shops are kept clean ; blinds to regulate the sun ; 
while here they make a permanent blind of whitewash. 

The standard of comfort is higher among the people 
employed than England ; the American has more self- 
respect in his appearance. Greasy clothes and dirty 
hands out of shops are conspicuous by absence. 

All, I contend, are factors to bring the units of a nation 
to highest points of human competition. 

The common schools of the United States have been in 
existence nearly a century, while the British have not 
reached three decades. Schools are free in the evening 
to all nationalities. There are quantities of high schools 
and colleges where superior education can be obtained ; 
and men save from their incomes and go to college for a 
year or two, come back into the industrial and commercial 
world, fortifying the competing powers of the United 
States in greater number than the British. 

The air is clear, and has a tendency to quicken enter- 
rise and energy, though there are varied climates in the 
Tnited States; go-ahead seems to pervade the business 

and industrial world in Puritan New England; though 
different to the West, it is all attention to business and is 
filled with manufactories. I might state that drink 
throughout the country is not taken at meals, and is not 
so nationally used as in British Isles; it is of lighter 
strength, being lager beer ; of course there are plenty of 
individual bad cases of whisky drinking. Coming to 
mention the heating of the shops, so poorly attempted in 
average shops in British Isles : the early start at 6 a.m., 
rising at 5 a.m. in cold stormy unexhilarating mornings, 
gloomy cold shops, its industry on the room of horrors 
atmosphere, and influences. 

The difference is marked on the other side of the 
Atlantic. Men enter a warm shop, with a good square meal 
consumed, consisting of porridge, milk, beef - steak, 
potatoes, or eggs, sausages, hot cakes, and many other 
things. I state it to show that it must have a more 
cheering effect on a man mentally and physically to him- 
self and nature. 

The 59 hours per week are discreditable to the United 
States, except in moving goods, where eight hours is the 
rule. I believe eight hours was in early times by 
Congress or Senate, or was mentioned in the constitution; 
that is what always confused me: an intelligent people 
with such high-class machinery, working such uncivilised 
hours. The great influx of Germans, Scandinavians, Slavs 
and other nationalities, may have helped to retard the 
reduction, though immigration has stimulated business 
through rapid development and settlement of new homes 
and country. But the hours are a blot on the American 
escutcheon of industrial liberty and advancement; the 
wages paid over British take away the competitive advan- 
tages under that head. 

Tnited States uses the brains to advantage and appre- 
ciation both of her people and emigrant mechanics, 
Americans will tell you it is the mechanics that have 

ushed them ahead as a nation, industrial and otherwise. 
ve he get any credit in England? He is silently dis- 
pensed with by leading head foreman, and inefhicient 
men put in his place page gu and design. The clique 
system in shops is a thing of evil that wants stampin 
out; the unbiassed foreman and manager does not ed 
into matters below the surface enough, getting down on 
a man by going boss and foreman, I never experienced in 
the United States as in England. Ifa man performed 
his duties satisfactorily and sober, he did all that was 
required. All such acts and influences help to deaden 
men’s interest only to get through the day, and the loss 
to masters is great, and makes competition by the United 
States more easy. I was never spoken to uncivilly there; 
if anything to say, it was said in deferential spirit for 
your feelings. 

Men are spoken to like dogs; foremen in the British Isles 
are ord bullies, in strong proportion to these numbers 
who hold their positions for that quality, and have ac- 
quired them by intrigue and not by ability, Do em- 
ployers or the lights of the industrial world think that 
American competition can be met by such influences? 
You have sullen and disinterested men that Colonel 
Dyer termed ‘‘the inert mass,” though I do not accept 
that as a truism. 

_Men are given an increase of w 
give satisfaction. If wages are reduced in extreme 
times by individual firms, they are raised voluntarily 
when times improve. Here a good man is let go for the 
sake of a paltry shilling or two. 

I contend that Americans are competing with us 
because they endeavour to make the most useful tool, 
machine, or anything that they make, so that it will do its 
work with the least possible labour and be adaptable to 
the highest degree. They think out points that the 
Britisher does not entertain. We will take improvements 
just in all tools for pipe screwing, the cutters, the grips, 
the dies—light, expeditious, and accurate. 

Their locomotives are handy to work at, and quickly 
disconnected. Inside cylinders are rose to the outside 
here. We have come to the American truck,. though we 
ignored it fora time ; we have also adopted heating the 


voluntarily if they 


We have come to long heavy cars and the truck or bogie 
we have come to corridor trains and heavier engines in 
printing machines, in agricultural machinery, pumps, 
wood-working machinery, typemachinery, discecting tools, 
and amt 5 ay In steel rail machinery, to change 
their machinery for better, they thought nothing of when 
I was at Joliet, near Chicago. It is not necessary for me 
to _— all the articles and machinery they have im. 
proved. 

When in Australia, I saw imported engines, railroad 
engines, edge tools, harness, carriages, and watches; 
they were superior in design and packing, as the com. 
mission merchant told me was only the truth. 

It is not protection, as ‘‘ Free e” and others argue 
in your columns. Climate may have some influence. In 
protection there need be no alarm, because they would 
not send superior articles into other countries. It is the 
ingenuity, enterprise, and persistency to get the most 
adaptable thing. I cannot see that it was because labour 
was higher than other countries, why, has England stood 
with free trade and higher-paid labour than the Con- 
tinent ; it is American ingenuity that is going into Ger- 
cg | and other countries that will tell against us. 

Ido not think that Mr. Barnes put — on the ques. 
tion: only comparing the number of doctors to each 
country, and improvement in shops. It is no use feeling a 
satisfaction that America will eat her people or self 
up in the future by monotonous operations of machines, 
trusts, and go-ahead business. 

‘**Robertus” shows the spleen of the unprogressive 
typical British employer, that exonerates what they term 
‘‘the staff,” and abuses the workman, without throwing 
one candle-light on the meeting of American compe- 
tition. ‘‘The staff” must have all the comfort, and the 
men none. He isa feudal lord employer, that works on 
workmen as chattels. He assails Mr. George Nicol Barnes's 
weak generalship during the engineering difficulty as the 
principal cause of American competition. 

They have strikes in the United States, (I have been in 
them) for eight hours; so that exists. There are some gross 
cases of physical action by strikers and the law; the 
latter use more violence than in England. You must 
consider there are many nationalities; the American is 
orderly, though more impulsive than the Britisher. 

To grind down labour in England, as ‘‘ Robertus” 
would to meet American competition shows to be of no 
ingenuity or resource to meet a difficult occasion. 
Britishers have lived too long on the Whitworth person, 
with too much self-satisfaction that defeat was impos- 
sible. I can inform ‘‘Robertus” that stools to sit down 
on at machines and bench are common in the shops 
in the United States. Employers here endeavour to 
make a man as miserable as they can by needless ex- 
actions in shops. A man is given a holiday if he 
works with indifference. I question whether any em- 
— here would give a time off to visit the United 

tates, say two months’ holiday. I have known numbers 
of Americans had that privilege to visit England. 

To meet American competition we must do more than 
dwell on character. As ‘‘ Psychic” says, there isnone. The 
New Englander is responsible for a great proportion of 
American Spey 2 He is nearly purely descended 
from English, so either climate, freer surroundings, or 
demands of the country or situation have developed him ; 
but there he is and will stay, and we shall ever hear from 
him, and we Britishers must always entertain him and 
look ahead. It is not by sourly treating labour and calling 
it ‘inert mass,” but by elevating its highest level of per- 
ception and trade. 

o that what ingenuity will be obtained for the 
nation by judicial or many have said there 
was no competition labour leader, particularly, but our 
shops and labourers deny that labour must get rid of its 
self-satisfied conservatism as well. I do not advocate 
making pay mediocrities as Mr. George Nicol Barnes 
and other writers state; it is not pay that is the factor 
in American competition. Mid: 

I defend nothing that is unjust in the American in- 
dustrial system, nor tyranny of trust, or indifference by 
them to their employés, Ican say that United States 1s 
a good country for enterprising men and clever mechanics, 
and stronger yet a — with those qualities sooner 
than any country I have visited. I left through sickness, 
I have done my humble important best to give my 
opinions ; Mr. Editor please accept. 

Signed 
CoMPETITION. 








BARNABY’S THEORY OF CAVITATION. 
To THE EpIToR OF ENGINEERING. 

Sir,—In answer to Mr. Coulzon’s letter in your last 
issue, taking a particular air propeller of 24 in. diameter, 
and running it at progressive tip speeds up to 20,000 ft. 
per minute, it was found that a critical point occurred at 


bad|a tip speed of 15,000 ft. per minute, which I called 


“‘cavitation;” up to that point the mechanical efficiency 
was practically constant but was much reduced after that 


speed. 

The speed was increased up to 20,000 ft. per minute, 
and the mechanical efficiency was practically constant 
between the speeds of 15,000 ft. and 20,000 ft. per minute 
although it was much lower than before 15,000 ft. per 
minute. ? 

In the case of a very large air propeller tested, in ob- 
taining the thrust per unit area at different radii, I found 
that nearly all the thrust occurred at the tips of the 
blades, and that the maximum thrust per unit area which 
occurred at the tips was three times as t as the mean 
thrust over the whole area of the propeller. . 

I have not measured the thrust at different points on 4 
screw propeller in water, but I should think that the 








cars, come 4 cars, and sleeping cars, and lavatories that 
we ignored. 





maximum thrust per unit area would be quite double the 
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11}, which I understand from Messrs. Thornycroft and 
Barnaby is the mean. ; 

It therefore seems possible that the phenomenon of 
cavitation is due to the maximum pressure near the tips 
of the blades. In air propellers the thrust at the central 
parts is very small. 

Yours very truly, 
W. G. Waker, A.M I.C.E. 
47, Victoria-street, Westminster, S.W., 
November 8, 1 


To THE EpiToR OF ENGINEERING. 

S1r,—I observe that in a letter in your issue of Nov- 
ember 3, replying to your correspondent “‘P. R. O.,” 
M. Normand claims to have been the first to prove 
‘‘cavitation ” experimentally, and to give an explanation 
of the phenomenon, and he refers in proof of his claim 
to a paper written by him for the “‘ Association Tech- 
nique Maritime,” and printed in ENGINEERING, vol. lviii. 
page 58, on the influence of the depth of immersion an 
speed of the screw propeller upon the rupture of the 
column of water set in motion by the propeller. _ 

Now, the effects of variation of the immersion of a 
screw experimented upon by M. Normand, and described 
in the paper referred to, are, it seems to me, quite dis- 
tinct from what Mr. Thornycroft and I called ‘‘cavita- 
tion” in our paper read in 1895 before the Institution of 
Civil Engineers in which we first drew attention to this 
action of the screw. __ 

We were quite familiar with M. Normand’s paper, and 
referred to it in the following terms : 

‘*M, Normand has described what he calls the rupture 
of the column which occurs when air finds its way from 
the surface to the screw. He made some experiments 
with a moored vessel, and ascertained the thrust obtain- 
able with different immersions, but he dealt only with the 
case of free communication between the atmosphere and 
a screw or rudder by vortices or otherwise, when rupture 
takes place as soon as the speed at which the water is re- 
quired to fill the void behind the kage or rudder ex- 
ceeds 14 5 ft. per second, or 8.5 knots, at a depth of 1 
metre.” 

The experiment with the moored torpedo-boat threw 
no light, so far as I can see, upon the subject under 
discussion, not necessarily use the boat was 
moored, but because at the small depth at which the 
screw was placed beneath the surface, it would draw 
air if prevented from advancing i the water 
and the speeds of flow at which M. Normand 
calculated that rupture occurred, are those due to the 


head of water as given by the formula V= 2gh, and 
are, in fact, the maximum speeds of flow possible when 
air is not excluded. 

Rupture would not occur, and cavities would not be 
formed by screw blades until a very much higher speed 
was reached if air could not get down to them. 

This, of course, explains why M. Normand found no 
rupture at even 330 revolutions, when his boat was under 
way, although there was rupture at 140 revolutions when 
moored. 
M. Normand does not give the blade area of the screw, 
and therefore I am unable to calculate the thrust per 
square inch, but from the diameter of screw which is 
given, I think it very unlikely that the thrust reached 
11} 1b. per inch when under way at 330 revolutions, and 
therefore cavitation could not be expected to occur; but 
even the low thrust obtained at 140 revolutions was suffi- 
cient to produce rupture—nob cavitation—when affected 
by the descent of air. 

_M. Normand says that the rules recently devised by 
him and given in a paper read before the “ Association 
Technique Maritime” this year, lead to quite different 
proportions of screws from those designed in accordance 
= the cavitative theory. Time will show which is 
night! 

My estimate of the thrust per unit of surface at which 
cavitation commenced has received corroboration from 
the subsequent model experiment of Mr. Parsons, and 
the recent trials of H.M.S. Albatross have shown shat it 
is very near the mark, if anything a little too high. 

I cannot conclude without thanking your correspon- 
dent “P, R. O.” for the trouble he has taken to “‘ correct 
& page of history.” 

Tam, Sir, yours faithfully. 
S. W. Barnaby. 


To THE Eprror or ENGINEERING. 

Sir,—M. Normand (page 538) thinks his paper* antici- 
pated Mr. Barnaby’s discovery that ‘‘ cavitation ” occurs 
— propellers are working under certain definite con- 

itions, 

Tam afraid he does not quite p the meaning of the 
term. He might as reasonably (or even more so) say that 
hisown experiments were anticipated by those of Rennie,+ 
made in 1856, and referred to on page 752 of your sixty- 
first volume. 

As a matter of fact, M. Normands’ experiments do not 
*ppear to have anything to do with “‘ cavitation.” 

ndeed, he really points this out himself on page 60, 
where, after describing cavitation as observable in the 
majority of pumps, he gives the conditions under which 
it there occurs. ‘* But,” he says, ‘there exists a radical 
difference between the pumps and the propeller” (the 
itaiics are mine), and he then goes on to show that the 
phenomenon he has studied does not take place where 
Precautions are taken to exclude air. This gives the key 


to his r, which is merely an experimental demon- 
stration that air reached a particular propeller when the 
product of revolutions per second ee pitch in feet 








3 ENGINEERING, vol. lviii., e 58. 
t Transactions Naval Architects, vol. xix., page 64. 


reached a value of about 21 »/depth in feet, the depth 
being measured to the top of the propeller.* 

The theory of cavitation, on the contrary, applies only 
to cases where no air reaches the propeller, and where 
the speed of the latter is too great for the water to main- 
tain contact with the blades. 

In fact, it shows that the ‘‘radial difference” supposed 
by M. Normand between the action of pumps and rh 

liers does not exist. The data obtained by Mr. 

arnaby are, moreover, of general, and not only particular 
application. 

When air gets to the propeller, cavitation ceases to 
exist, and some other name, such as ‘‘aeration,” for 
instance (or M. Normand’s own term, ‘‘rupture of the 
column”), must be used. 

The two phenomena follow different laws and cannot 
exist simultaneously, and it is his failure to perceive this 
essential difference which has doubtless led M. Normand 
to doubt the accuracy of Mr. Barnaby’s deductions, on 
the ground that they do not agree with his own experi- 
ments on aeration ; and this notwithstanding that subse- 

uent experiments by Mr. Parsons contirmed Mr. 
arnaby’s results, 
Yours truly, 
P. R. O. 








SCHNEIDER-CANET NAVAL TURRETS. 
To THE Epiror or ENGINEERING. 

MeEssrgurs,—Nous avons l’honneur de vous adresser 
nos meilleurs remerciements pour la courtoisie avec 
laquelle vous avez inséré dans le numéro de l’ ENGINEERING, 
en date du 3 Novembre, 1899, la lettre que nous vous avons 
adressée relativement a uelques unes des tourelles de 
marine construites par la Societe des Forges et Chantiers 
de Ja Mediterranée. 

Nous désirons cependant revenir sur cette question et, 
tout en rendant pleine justice & l’esprit de loyauté dans 
lequel a été rédigée la note qui accompagnait notre lettre . 
nous devons vous signaler une erreur qu’elle renferme 
Cette erreur est bien naturelle, étant donné Ja complexité 
des diverses; branches de nos établissements ; mais elle a 
pour nous une importance particuliére en raison de la 
cession que nous avons faite 4 MM. Schneider et Cie de 
notre atelier d’artillerie du Havre et de ses dependances. 

Les tourelles du Marceau ont été construites par nos 
chantiers de La Seyne, comme celles des canonniéres 
Achéron, Cocyte, Phliégéton, et Styx, et celles du cuirassé 
Pelayo, tandis que les tourelles des cuirassés grecs Spetsia, 
Hydra, et Psara ont été exécutées par nos ateliers 
mécaniques du Havre. 

La Société des Forges et Chantiers de la Méditerranée 
reste toujours 4 méme de construire des tourelles et en a 
actuellement un certain nombre en cours de travail. 

Il est aisé de comprendre dans ces conditions combien 
nous avons été surpris de voir les tourelles exécutées par 
les Forges et Chantiers de la Méditerranée ainsi com- 
prises dans une série d’articles consacrés aux établisse- 
ments du Creusot. 

Veuillez agréer, Messieurs, l’assurance de notre con- 
sidération distingueés. 

Pour les Administrateurs le Directeur Général, 
E. WIpMANN. 
Société Anonyme des Forges et Chantiers de la 
Mediterranée, 1 Rue Vignon (Boulevard 
de la Madeleine), Paris, Novembre 7, 1899. 








‘© A GRAVITY BALANCE.” 
To THE Eprror oF ENGINEERING. 

Sir,—Referring to the excellent account of the Pro- 
ceedings at Section A of the British Association at 
Dover, appearing in your issue of October 20—of which 
ou kindly sent me a copy—permit me to make the 
ollowing correction: Your on gives (on page 
491) an account of a “‘ gravity ance,” by Professor 
Pollock and myself. This account is generally correct, 
but it contains one important mistake, no doubt due to a 
confusion between the actual instrument and a rough 
model used by me in my demonstration. Your corre- 
spondent says, ‘‘To the centre of the thread is soldered 
a piece of brass holding a wooden lever, whose stability 
——- upon the twist of the thread.” One of the 
difficulties we had to deal with was the securing of a 
sufficient degree of permanence in the lever—which is 
constructed of hard brass gilt. I pointed out that in 
future instruments I should use a quartz lever, as I had 
doubts as to the permanency of form of brass wire. A 
wooden lever would therefore be obviously quite un- 
suitable. : 

If you think it worth while, please make this correction 


known. 
Yours ale 
R. THRELFALL, 


259, Hagley-road, Birmingham, November 2, 1899. 








NON-COMBATANTS (?) IN THE ROYAL 
NAVY. 


To THE Eprtor oF ENGINEERING. 
Srr,—The Lords Commissioners of the Admiralty who 
made such a keen inspection of the naval dépéts at Sheer- 
ness and Chatham, on the occasion of their annual visit 
to these ports, can hardly have failed to notice the splen- 





* M. Normand apparently prefers to measure the im- 
mersion to the centre of propeller for purposes of calcula- 


tion, and has thereby failed to perceive the simple rela- 
tion I have given, or the still simpler fact that air reached 
his propeller when the square of the revolutions per 
second attained a value equal to 7.33 times the depth of 





did contingent of engineering ratings — consisting of 
nearly 400 engine-room artificers and over 1000 stokers 
—who are still classed as ‘*non-combatants ” (sic) of our 
British Navy, but who were not one whit behind their 
gallant brethren in blue, either in appearance, in physique, 
or in smartness of action and drill. 

It must surely have occurred to Mr. Goschen what a 
practical commentary they afforded upon his quarter- 
century-old remarks anent the engineering branch of the 
Navy, and his advocated necessity for its reorganisation 
upon combatant lines, 

Nor can the occasion have failed to en upon his 
colleagues the value of these men, who have done so 
much to make our modern Navy what ié is, in the calcu- 
lation of available material for naval contingents, on 
occasions other than those of 21 knots under steam. If 
the consideration of the 25,000 officers and men of the 
engineering department, as an integral part in the com- 
position of a homogeneous and fighting Navy, rather than 
as members of ‘‘an alien profession in the Service, but 
not of it,” be the outcome of their Lordships’ visits, they 
will have provoked a keen spirit of emulation and esprit 
de corps ina branch of the Navy too long snubbed and 
neglected, which cannot but add to the credit of the Ser- 
vice and the strength of the country. 

T am, Sir, yours truly, 








BRITISH AND FOREIGN WORKS. 
To THE EprtTor or ENGINEERING. 

Str,—Referring to concluding paragraph on page 526 
of current issue, regretting that the enterprise and in- 
genuity shown in the designing and building of the great 
works of Messrs. Ludw. Loewe and Co. were not the 
result of British labour and British industry, I venture 
to think there is in this country an increasing number 
of works that the most enlightened critic need not be 
ashamed of. 

Incidentally I might mention that the system of quickly 
and economically fixing countershaft hangers, shown in 
your illustrations, was first designed in my own works, 
and that I made a present to Messrs. Loewe’s English 
representative of the design and drawings for fixing 
same, &c. 

With regard also to the system of furnaces I am a 
step ahead, I believe. Having erected in these works a 
few years since the same make of furnaces as are illus- 
trated in Messrs. Loewe’s Works, I have lately abandoned 
them in favour of still more effective gas furnaces, in 
which a much greater control over the degree of heat is 
obtainable. : ay 

I only mention these facts to emphasise my opinion 
that more and more engineers in this country are waking 
up out of the old-fashioned methods of the past. 
urs truly, 


Yo 
Manchester, November 2, 1899. Hans RENOLD. 





THE EFFECT OF THAMES WATER IN 
BOILERS. 
To THE Eprtorn or ENGINEERING. 

Srr,—Last year you kindly inserted a warning note 
that the long-continued drought had been, and might 
still be, the cause of boiler furnace colla , a8 Many of 
the feed-water supplies had become heavily charged with 
mineral salts. ee 

According to recent information a somewhat similar 
experience is being passed through by those London 
steam users who draw their feed water from the River 
Thames, and I would strongly urge them to have their 
boiler water tested daily with a salinometer ; or, better 
still, they should use town’s water. 

Formerly the drinking water which was taken from the 
Thames and its London tributaries, after being contami- 
nated with sewage, but not with sea water, was again dis- 
charged into the river, not much helow London, and thus 
kept back the sea water. Now that the sewage is bein 
carried further away it mixes at once with sea water an 
does not exert the same influence as before. As a conse- 
quence, the Thames water, even above London, is much 
more brackish than formerly, and boilers which for years 
past have been fed with Thames water without giving 
trouble are all of a sudden suffering from colla, fur- 
naces and excessive corrosion traceable to an excess of sea 


salts in the water. 
Yours faithfully 
C. E. SrromeyEr, 


Chief Engineer. 
Manchester Steam Users’ Association, 9, Mount- 
street, Albert-square, Manchester, 
November 8, 1899. 





THE LIFTING POWER OF AIR 
PROPELLERS. 
To THE Eprror or ENGINEERING. : 

Srr,—Referring to the interesting letters of Mr. Horatio 
Phillips and your other correspondents on my experi- 
ments on a 30-ft. diameter air propeller, the experiments 
have been completed, but as the readings are very volumi- 
nous it will be some time before they are fit for publica- 
tion. It will, however, be some months before the ex- 
periments on the resistance of surfaces and solids in air 
are complete. 


Yours very oe 
W. G. Waker, A.M.I.C.E. 
47, Victoria-street, Westminster, 8. W., 
November 8, 1889. 








Havana.—The floating dock at Havana has been sold 
by the Spanish Government to a syndicate of Vera Cruz 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 3. 

Tue feature of the past week or ten days has been 
the enormous purchases of steel rails for 1900 delivery, 
at 33 dols. per ton. From 1 to 14 million tons of rails 
have been contracted for, and the railway managers 
have very generally placed their orders for material, 
and those who have not yet done so will probably be 
heard from before long. It is generally understood 
that an advance in prices will be made in a short time. 
Billets are still fect at 38 dols. to 39 dols. for early 
delivery, and 41 dols. to 42 dols, for tide-water delivery 
next year. Steelmaking capacity is being rapidly 
sold, and it appears that within the course of a few 
weeks manufacturers will be obliged to shut down on 
orders. Very large boatbuilding requirements are 
being presented. There is a general scarcity of ton- 
nage on the lakes, and a scramble for cars has been 
going on for two or three weeks past. Large con- 
tracts have been placed for shipbuilding. Bar iron 
is in very active demand at from 2 to 2} cents per 
pound. Plate, iron and steel, is from 3 to 34 cents ; 
structural material selling at about 10 dols. above the 
quoted prices. Bessemer pig sold last week to the 
extent of 100,000 tons. Inquiries are now on hand 
for about } million tons of Bessemer pig and steel 
billets. The orders will likely be placed before Satur- 
day. Large consumers are in great haste to secure 
supplies for forward delivery, because of recent de- 
meng There is a great demand for old iron 
and steel rails and for all kinds of scrap, and prices 
are exceptionally high. The demand for machinery 
is exceptionally active, and several works are practi- 
cally unable to accept other orders for delivery within 
90 days. Inquiries from across the ocean are still 
encouraging, and agents abroad cable that they ex- 
pect to submit some very heavy contracts within 
the next thirty days. The railroad builders will con- 
tinue to be heavy buyers of material of all kinds, as 
the policy of re-equipping existing roads is now being 
enforced vigorously. 








MISCELLANEA. 

Mr. Henry Wipe, of Alderley Edge, Manchester, 
has given 1500/. to the benevolent fund of the Institution 
of Electrical Engineers. 

The railway department of Saxony has placed itself in 
communication with the other German railway depart- 
ments for the purpose of abandoning first-class carriages. 
It is being urged that these carriages do not pay at all. 


The first consignment of iron ore from Luossavaara 
arrived at Lulea on October 20. The quantity was only 
small—about 40 tons—but it is only a sample intended 
for England. Further consignments are, however, ex- 
pected, and it is intended to ship 1500 tons of Luossavaara 
ore before the navigation stops, of which 1000 tons will be 
taken from ‘‘Grufingenséren,” and 500 tons from ‘‘ Vakt- 
miisteren,” as two localities at Luossavaara are called. 


From an engineering point of view the construction of 
the land carriages for the 4.7 in. naval quick-firers is 
one of the most interesting incidents yet recorded since 
the commencement of the present hostilities. The feat 
reflects the greatest credit on Captain Percy Scott, who 
devised the scheme, and on the artificers who executed it, 
particularly as it is probable that the shop equipment avail- 
able at Durban may have left a good deal to be desired. 


The Automobile Club are organising a 1100-mile tour 
for motor vehicles with a view to demonstrate the capa- 
bilities of the motors at present available. The itinerary 

roposed is from London to Bristol, thence to Birming- 

am, and on to Liverpool, Leeds, Carlisle, Glasgow, and 
Edinburgh, and thence back to the Metropolis vid New- 
castle-on-Tyne, Sheffield, and Northampton. The date 
fixed for the start is March 19 next, and full particulars 
can be obtained on application to the secretary at 4, 
Whitehall-court, London, 8. W. 


The reggae y rs report that the smokeless powder 
which the United States Government have adopted for 
their coast-protection guns has seriously deteriorated with 
age, and is, in certain instances, too dangerous to use. A 
change in its constitution is held to be imperatively neces- 
sary, and the cause of the deterioration is being investi- 
gated. Authorities admit the excellent keeping qualities 
of cordite, but have hitherto refrained from adopting this 
powder on account of the serious corrosion of the bore 
which occurred in the earlier days of its application as a 
projectile propellant. 

The ten new torpedo-boat destroyers of the Sokol 
type, which have been ordered by the Russian Govern- 
ment from the Neva Works, will each be 210 ft. long and 
21 ft, broad, with a speed of 26 knots, and a tonnage of 
350. They will be steel-plated, and will each be fitted 
with three torpedo-tubes and one 3-in. quick-firing gun. 
The first of these boats will be completed by next June, 
and the rest by May 1, 1901. The Russian Government 
intends to establish at Vladivostok next year a prepara- 
tory naval school for the benefit of the sons of sailors 
serving in the squadron and in the Russian ports of the 
Pacific Ocean. 

At the monthly meeting of the Birmingham Associa- 


tion of Mechanical Engineers, held on Saturday evening, 
November 4, at the Grand Hotel, Mr. R. B. Hodgson. 


A.M.I.M.E., read a paper on ‘“‘Combustion and Fo 
Draught,” with special reference to smoke prevention. 


The lecturer, after explaining that the paper was intended 
to form an introduction to his future paper on the Mel- 
drum furnace, first considered the principles of combus- 
tion, dealing with the composition of various fuels and the 
amount of heat given off in combustion, and describing 
the formation of the various chemical compounds that 
result from perfect combustion. He next described forced 
or artificial draught, stating that the steam jet system was 
much cheaper and more durable, and less likely to break 
down than the fan system. An interesting discussion 
followed the reading of the paper, the lecturer suitably 
replying to the points raised during the discussion. 

The Board of Trade returns for the month of October, 
issued on Tuesday, show substantial increases in almost 
every department. The imports were higher by 5,500,000/. 
than the figures for October of last year, and the increase 
under the head of exports on the same comparison 
amounts to 3,836,000/., to which new ships (not reckoned 
in last year’s return) did not contribute quite half a 
million. The following summary Table gives the total 
figures for last month, and shows the increases : 


October, 1899. 





Increase. 

£ £ 
Imports 44,130,818 5,531,616 
Exports 23,699,021 3,836,002 
Re-exports ... 5,560,851 461,268 
Total trade... 73,390,690 9,828,886 


To the increase in imports food stuffs contributed over 
2,000,000/. ; cotton imports for textile manufacture in- 
creased 473,000/., and wool 330,000/. In the export 
accounts metals are shown to have contributed 1,575,000/. 
more than in October last year, close upon 1,000,000/. of 
this being iron. For the ten months of the year the in- 
crease in imports approaches 17,000,000/., and the increase 
of exports is 25,450,000/., but in the latter 6,750,000/. 
represents the value of new ships, which were not included 
last year. 


The first of the Hurter Memorial lectures was delivered 
before the Liverpool section of the Society of Chemical 
at weve by Professor George Lunge, Ph.D., of the 
Polytechnicum, Zurich. Professor Lunge’s lecture was 
largely devoted to the future development of the 
chemical industries, which would, he considered, be 
largely dependent upon water power, and he further 
referred to the very great improvement in the pro- 
duction of water gas, which has —_ recently been 
effected by Messrs. Dellwick and Fleischer, and which 
would seem to be well worthy the attention of engi- 
neers. The usual method of sip giv water gas 
is to raise a mass of fuel to bright red heat by means 
of an air blast. Steam is next blown in until the 
temperature of the furnace falls below 1000 deg. Cent., 
upon which the steam is shut off and the furnace blown 
up again by the air blast. This blowing-up process 
usually lasts ten minutes, whilst the water gas-making 
part lasts only five. During the first part of the process, 
moreover, it is found that the gas produced is almost en- 
tirely CO, and not CO,. The heat “ie for a given 
consumption of carbon during the blowing-up process is 
thus very much less than it might be, and, as a conse- 
quence, quite as much carbon is consumed during this 

reliminary stage as in actual gas production. Mr. 
Barl Dellwick, however, discovered that by using a 
high air pressure during the blowing-up process, the 
carbon could be burnt to CO., and he thus succeeded 
in reducing the time needed for brightening up the 
furnace to 1f minutes in place of the 10 minutes pre- 
viously required. The water gas produced was, more- 
over, of perfectly normal quality, and was produced at 
the rate of 1000 cubic feet per 24.5 Ib. of coke burnt. 
This is about twice as much as was obtainable by the 
older process of emia yo and metallurgists are thus in 
— of a method by which a concentrated gaseous 
uel having three to four times the calorific power of ordi- 
nary producer gas can be very cheaply obtained. 


Ata meeting of the Society of Engineers, held at the 
Royal United Service Institution, Whitehall, on Monday 
evening, November 6, 1899, a paper was read by Mr. 
Sherard Cowper-Coles, on ‘‘The Electrolytic Treatment 
of Complex Sulphide Ores.” In introducing his subject, 
the author gave particulars of the present concentration 
system adopted at Broken Hill, so as to produce an 


argentiferous lead concentrate sufficiently low in zinc to |: 


be available for the ordinary lead smelting furnace. He 
then proceeded to give some particulars and figures of 
the cost of distilling zinc from its ores, the cost of pro- 
ducing a single ton of zinc, including coal, labour, pottery, 
and stores being usually not less than 803. He pointed 
out that the present process is primitive and very 
wasteful, about 16 per cent. of the metal being unex- 
tracted from the ore, and 10 tons of coal being required 
in many instances to produce 1 ton of zinc. After an 
historical sketch of the work of various investigators, the 
author described in detail a number of experiments he 
had made on a practical scale on sulphide ores, and enu- 
merated the difficulties that had been encountered, and 
how they had been met. Information was given as to 
the crushing of the ore, the roasting and details of 
the type of roasting furnace employed. The next 
operation described was the leaching out of the 
zinc with sulphuric acid, and purifying the zinc 
solution obtained by passing it through epuration 
tanks, the purified solution then being circulated 
through megs Hy cells, and the zinc deposited in a 
metallic form. The advantages of aluminium revolving 
cathodes were then considered, also the best material for 
the anodes. The effect of impurities in the electrolyte 
was described, and an analysis given of a sample of zinc 





sponge, also particulars as to the cost of depositing zinc. 








A diagram was exhibited showing the actual weight of 
zinc deposited as compared with the theoretical, with 
apcring sures densities. The process of manufacturin 
zinc white and zinc sulphate from zinc-bearing ores, an 
the leaching out of the lead remaining in the ore after the 
zinc has been extracted were Guatien in detail. The 
cost ef electro-depositing the lead was also given, the cost 
being far less than that of zinc. The author stated that 
the current which would deposit 1 ton of zinc would de. 
posit 3 tons of lead. The theoretical amount of electrical 
energy required to deposit 1 ton of lead was stated to be 
263.5 kilowatts, which, at 4d. per kilowatt, equals 11s, per 
ton of 2240 Ib. of lead deposited. Particulars of a process 
for the manufacture of litharge and white lead direct from 
lead-bearing ores were also given. The author then de- 
scribed the final operations of leaching out the silver and 
depositing the same from a cyanide of potasium solution. 
The paper was illustrated by diagrams, and a large 
number of specimens of crude sulphide ores and their 
products were exhibited. 


A committee of the London County Council has re. 
ported that improvements are now necessary in the main 
drainage of the Metropolis, which will ultimately involve 
the expenditure of about 3,000,000/. sterling. The 
sewers, as originally designed by Sir Joseph Bazalgette, 
were intended to meet the —e of a total popu- 
lation of 3,450,000, whereas that now served aggregates 
very nearly 4,700,000, and arrangements are now in pro- 
gress for admitting the sewages of certain outlying dis- 
tricts to the Metropolitan sewers, which will accordingly 
shortly have their capacity still further overtaxed. For 
several years the average dry-weather flow has been over 
194 million gallons per diem, or 80 per cent. more than 
originally anticipated. As a consequence, the storm 
overflows have been called upon with unreasonable fre- 
quency, and a danger of polluting the river foreshores 
has again arisen. The new works needed and their 
estimated costs are as follow : 


North of the Thames. £ 
Barking to Old Ford—two new sewers 


and extra works at Barking... ... 725,000 

New sewer between high-level and 
middle-level sewers ... ... 270,000 

New sewer between middle-level and 
and low-level sewers ... ais ... 500,000 

Extension of middle-level sewer to 
Scrubs-lane = ae oes 12,000 

Additional pumping machinery at 
Abbey Mills... =. ee .. 120,000 
1,627,000 

South of the Thames. 

Crossness to Deptford—new sewer (low 
level) a oa ioe a ... 500,000 

Crossness to Catford—new sewer (high 
level)... az Ase ie ... 520,000 
Deptford to Battersea—new sewer 300,000 
1,320,000 
Total for both sides . 2,947,000 


The committee express the opinion that all these works 
must ultimately be carried out, but they think that as a 
commencement of the work the capacity of the outfall 
sewers should be increased without delay. They accord- 
ingly make recommendations in favour of the construc- 
tion of two new outfall sewers, each 9 ft. in diameter, 
from the Abbey Mills pumping station to the Barking 
outfall. The total length of each of these new sewers 
will be 44 miles, and the engineer estimates the cost, 
ether with that of extra works at Barking, at 600,000/. 
ith regard to the south of the Thames, it is recom- 
mended that an additional outfall sewer, 11 ft. 6 in. in 
diameter, be constructed between the Deptford pumping 
station and the Crossness outfall works, and a further 
considerable portion of the - ."~ new sewer from 
Crossness outfall to Catford. The total length of the 
first of these new sewers will be 8 miles, and of the 
sortion of the second now proposed to be built 2} miles. 
he cost of these’ Sewers is estimated at 650,000/., so that 
the total expenditure at present contemplated will 
amount to 1,250,000/, It is anticipated that the con- 
struction of the works will occupy eight years. The 
capital outlay will by the year 1907-8 involve a rate of 
3583d. in the pound. 








ALASKA.—Deposits of coal have been discovered in 
Alaska. They are situated about 600 miles west of 
Juneau, and no great distance from Controllers Bay. 
Surveys have been made for a railway to connect the 
ogg of the deposits with quays upon the shores of the 

y. 


GERMAN ENTERPRISE IN CuINA.—For the exploitation 
of the German railway and mining concessions in Shan- 
tung a syndicate has been formed with a capital of 
54,000,000 marks (2,700,000/.), which has already com- 
menced the building of the Tsiutan-Tsinangsu_ Railway 
(175 miles). The line is first carried as far as Weilisien, 
where there are rich coal deposits at the coasts, and from 
there to Kiautshou, work being commenced at both ends 
in order to complete it within the stipulated three years. 
In the following two years the railway to Shantung’s 
capital, Tsinangsu, will be completed. This town has 
350,000 inhabitants, and is situated some three miles to 
the south of Hoangho. A branch line will be carried to 
Poshau, which is an important centre in the glass, clay, 
and iron industry. There are also important le 
posits there. Tsinangsu is likely to become a large rail- 
way centre. 
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MONRO’S ENGINE COUNTER. 





Tue counter illustrated on this page is peculiar 
in that a toggle motion is used to operate the ratchet 
on the units wheel. The advantage gained is that 
less care is necessary in adjusting the stroke of the 
reciprocating arm operating the dial, as a considerable 
amount of overrunning will not affect the indications 
of the instrument. The ‘‘ follower” dials are driven 
each from a projection on the wheel preceding it. 
The dials, it will be seen, are arranged on the arc of 
a circle, which permits of the projection referred to 
being placed on the side of a tooth in place of at the 
side of a space. The dials record up to 10,000,000 








| strokes, but can be easily set to zero when desired by 
opening the case, and then, starting at the right-hand 


side, each dial showing a 9 ora is moved on. This 
puts all the wheels out of gear with each other, and 
then, starting at the left-hand dial, each is successively 
put to 9, following which a single movement of the 
units wheel puts the whole to zero. Provision is made, 
as shown, for actuating the counter at will, by either 
a vertical or a horizontal reciprocation, the return 
stroke being made by the spring. The makers of the 
device are , men alker Brothers, of 168, Oxford- 
street, Glasgow. 








RAMSDEN’S WAGON BUFFER. 


























5070, a 

We illustrate on this page a buffer introduced by 

r. B. Ramsden, Manager of the Mid-Lincoln- 
shire Iron Company, Limited, Greetwell, Lincoln, 
with a view to reducing the great breakage which 
occurred when the railway companies insisted on 
private owners fitting their mineral wagons with 
spring buffers. During the period of transition a 
long mineral train might have only one wagon thus 
fitted, and as a consequence the buffers on the latter 
suffered — Mr. Ramsden’s device consists in 
supplying the buffer with an emer ency spring in 
addition to the usual steel spring. This emergency 
Spring consists of a washer of rubber, 5 in. in dia- 
meter and 2 in. thick, represented in our engraving 
by A. A second steel washer B takes the blow of 
the enlarged part of the buffer shank. This emer- 
Bee Peering only comes into action when the buffer 
as been compressed to within Z in. of its limit of 
travel. The rubber washers used require a load of 
five tons to compress them through 1 in. The device 
was adopted first on the wagons of Mr. Ramsden’s 
company, and we are informed that individual wagons 
thus fitted were not infrequently run without injury 
in a train of 30 loaded ore wagons having solid buffers. 











Since then it has been adopted on a number of lines 
in the Midland Counties. 








A Generous Girt.—Mr. J. A. Converse, of the Baldwin 
Locomotive Works, Philadelphia, has presented 10,000/. 
to the University of Vermont for the endowment of a 
professorship of commerce and economics. 

Sour WALES GOVERNMENT RaiLways.—The length of 
line in operation upon the South Wales Government Rail- 
way system at the close of June, 1899, was 27064 miles, 
as compared with 2691} miles at the close of June, 1898, 
and 2114 miles at the close of June, 1888. The gross 
revenue in 1898-9 was 3,145,273/., as com with 
3,026,7487. in 1897-8, and 2,295,124/7. in 1887-8. The 
working ——— in 1898-9 were 1,690,442/., as compared 
with 1,614,605/. in 1897-8, and 1,530,551/. in 1887-8. The 
net revenue in 1898-9 was accordingly 1,454,831/., as com- 

red with 1,412,1437. in 1897-8, and 764,573/. in 1887-8. 

he ratio of the working expenses to the traffic receipts 
in 1898-9 was 53.75 per cent., as compared with 53.34 per 
cent. in 1897-8, and 69.60 per cent. in 1887-8. The return 
realised upon the capital invested was 3/. 16s. 7d. per 





cent. in 1898-9, as compared with 3/. 15s. per cent. in 
1897-8, and 2/. 17s. per cent. in 1887-8. 





INDUSTRIAL NOTES. 


Durine the last few years there has been manifest 
unrest in the South Wales and Monmouthshire coal 
trade. When one difficulty has been got rid of 
another seems to crop up. Similar unrest was mani- 
fest in the early seventies when a t strike oc- 
curred, at the close of which negotiations took place, 
ending in the adoption of a sliding-scale. For many 
years that scale regulated wages according to prices, 
but recently that method has been condemned y the 
miners. The surface craftsmen, inclusive of the 
enginemen, stokers, &c., did not come within the 
operation of the scale ; but these men were probably 
influenced by it. The present dispute is with the 
enginemen, stokers, and craftsmen on the surface; 
but the miners are affected by it, being thrown idle at 
all pits where the surfacemen cease work. It is esti- 
mated that some 5000 men were thrown idle, instead 
of from 15,000 to 20,000 as was at first expected. 
The men claimed a levelling up of the standard rates, 
and a reduction of working hours. The coalowners 
offered at the recent conference—October 25—an 
amended schedule of rates, but no reduction of work- 
ing hours; this offer was rejected. It would appear 
that the rejection was by the officials, for the men 
at certain collieries accepted the terms and con- 
tinued at work. The dispute has now practically 
ended. Although at the conference of coalowners 
there was some disposition to adhere to the terms 
which the men’s leaders rejected, it would appear that 
individually concessions were made at the several col- 
lieries, and the men who had ceased work resumed it, 
while others were prevented from striking by timely 
concession. The arrangements made do not appear to 
be uniform, but that does not matter so long as the 
men are satisfied with the terms and conditions, In 
the Cardiff district the notices to cease work expired 
at the beginning of last week, but on the night of 
expiry they were withdrawn, as the coalowners and 
the men’s representatives 3 to submit the matters 
in dispute to arbitration. Thus a strike which would 
have thrown 5000 men idle was averted. The final 
result of the dispute has been an advance of wages all 
round, though not equal to the men’s demand. But 
the settlement has prevented great losses in time and 
mouey, both to employers and employed. It is to be 
hoped that a permanent form of conciliation will 
result from the negotiations. 


The Ironworkers’ Journal for November contains 
matter of more than the usual interest. It reports 
the last meeting of the Midland Wages Board, and 
the advance in rates of wages of 24 per cent. in 
accordance with the scale, the net selling price of 
material being 7/. 3s. 7.8d. per ton. A dispute with 
the blast-furnacemen at Hanley was settled by the 
joint secretaries of the Board. It was then reported 
that the joint secretaries, together with Mr. James 
Cox, the secretary of the Iron and Steelworkers’ 
Association, had visited Wales with the view to seeing 
how certain Welsh employers could affiliate to the 
Board. Out of some 25 employers in the South Wales 
rolling-plate trade, five were working under the South 
Staffordshire schedule, the others working under the 
tinplate trade system. It was proposed and carried 
that the five firms should become affiliated to the 
Board, and that a local Welsh committee be consti- 
tuted. This arrangement will probably bring con- 
tinued peace to the ironworkers and the employers in 
South Wales, as it has done in other parts of the 
United Kingdom. The complaints as to loss of time 
had become so great at Workington that one of the 
firms summoned four puddlers for absenting them- 
selves from work, damages amounting to 9/. being 
claimed. The firm explained that they had felt com- 
pelled to take this course not only because of the loss 
to the firm, but because of the stoppage of other 
workmen in consequence of abstention from work. 
During an adjournment a conference took place 
between the officials of the union and representatives 
of the firm. The former unreservedly condemned the 
action of the men, and undertook that such action 
would be condemned by the union by withholding 
— in case of dispute. It was then agreed to 
withdraw the summonses, the men having agreed to 

y 10s. each as damages. The journal severely con- 

emns the men for losing time, Workington being, it 
seems, the worst place for such practices. The arduous 
character of the work is pointed out as a reason, but, 
as is shown in another part of the journal, the aver- 
age number of shifts worked per week was 5.62 in 
September, 5.47 in August, and 5.57 in October, 
1898. This high average shows that abstention from 
work is purely local and does not extend to many 
districts. 

Perhaps the most interesting portion of the Jyon- 
workers’ Journal for the present month, is the article 
reporting the dissolution of the South Staffordshire 
Iron Sheetmakers’ Association. It formerly comprised 
twenty-four firms, but the number dwindled down to 
six, and these latterly have refused to attend any 





meetings. The cause of abstention is supposed to be 
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the refusal of a prominent manufacturer to enter into 
any undertaking with respect to prices, his preference 
being perfect freedom to make his own terms on the 
market and with his customers. The reason for call- 
ing special attention to the death of this association 
is that it was instituted ‘‘ to interfere with and alter 
the rates and conditions of sheet millwork as fixed by 
the Midland Wages Board.” The journal states that 
the action of the now defunct association went very 
near to the breaking up of the Midland Wages Board 
and embroiling the Midland district in strife and 
turmoil. But the other employers stood firm and 
adhered to the sheet mill schedule as the only recog- 
nised rate of wages governing the Midland sheet 
trade. This standard rate was, the journal declares, 
first suggested by the employers. The leaders of the 
workmen were appealed to, and then the two sec- 
tions united] or pat arrangement to which nine- 
teen-twentieths of the sheet trade manufacturers 
agreed, The journal is excusably jubilant over the 
dissolution of the association. Its career has also a 
public interest, for it is an instance of ge en- 
dangering the good work of conciliation. orkmen 
are often accused, and sometimes rightly, of obstruct- 
ing conciliation, and it is but right to record an in- 
stance on the other side. Fortunately the Midland 
Wages Board was able to withstand the combination 
of a section. It has steered through the difficulty, 
and is now stronger than ever. The journal calls 
attention to the competition in the trade in this wise: 
if competition be difficult with a basis of equal wages, 
how much more difficult it would be on a basis of un- 
equal wages, and it declares that the latter would be 
alike ruinous to trade and profits? The Midland 
Wages Board is to be congratulated on its firm atti- 
tude in this matter. 





The report of the National Union of Boot and Shoe 
Operatives states that complaints as to slackness of 
trade are rare. There has been no falling off in volume 
to any appreciable extent, except that in London and 
Northampton there are signs of slowing down more 
than in any other centres of the boot and shoe srades. 
It is stated that machinery is more and more taking 
the place of hand labour, and, as a consequence, work- 
men, in those places where such machinery is being 
newly introduced, are passing through a crisis of evolu- 
tion as in other centres has been the case. An instance 
of the bonus system is given, in which a London manu- 
facturer proposed a bonus, which the men accepted ; 
but after a trial the men allege that it really meant 
reduced wages. Then some of the men objected to 
its continuance, and were discharged. The union has 
taken the men’s view, and is supporting them. Of 
course, a bonus ought to be an addition to wages, not 
a substitution for wages or any portion thereof. In 
the matter of disputes, one was settled at Derby by an 
interview with the firm, the employés being repre- 
sented by the general secretary. After a conference 
with the employers the workpeople were called 
together, and an —— was arrived at. At 
Pudsey a dispute lasting several weeks was also 
settled, the men resuming work. The report states 
that had the officials of the union been consulted, 
matters at the first could have been arranged without 
a single man ceasing work. Two other strikes were 
reported to the union officials by the secretary of the 
Employers’ Federation. The men complained of the 
tyranny of the foremen, but after an interview with 
the firms by the local union officials, the matter 
was settled. The men are asked why they did not at 
once make known their complaints to the employers, 
instead of taking matters into their own hands. An 
effort is to be made by the union and the Employers’ 
Federations to prevent such hasty action in the 
future. One firm in East London, where a dispute 
has lasted a long time, is to be ‘‘ blocked,” the 
men who are still out are to be compensated, and 
allowed to work elsewhere. 





The condition of the engineering trades throughout 
Lancashire is one of exceptional activity in almost all 
branches. There are still some complaints in the 
textile-making machinery department that new work 
is not coming forward very freely, but it is admitted 
that manufacturers are mostly busy enough for the pre- 
sent, the only discouraging fact being that the orders in 
the books are running out much more rapidly than 
they are — replaced. Perhaps new work will again 
come forw when makers can see their way clear 
to definite arrangements as to early delivery. All the 
other branches are reported to be in a more satisfactory 
condition as to briskness than they were a short time 
back. The principal machine tool-making establish- 
ments have their order books full for a considerable 
part of next year, quite apart from any new orders 
that may be offered. As a matter of fact, they appear 
to be fuller of work now than they have been at any 
time since the present activity set in, and in some 
cases—they may be exceptional—makers can only 
quote for work offered to them for delivery a year 
hence. Locomotive builders are in much the same 
condition; they are full of work to overflowing. 





Stationary engine builders, who a short time since 
complained of slackness of new orders, find no diffi- 
culty in respect of offers of work, the only difficulty 
being as to time of delivery. Boilermakers are also 
full of work, and new orders are plentiful enough, 
offers in some instances being either declined or made 
subject to delivery a long time hence. All sections 
of electrical engineering are under exceptional pres- 
sure, even greater _— than recently reported, 
with the prospect of increasing pressure by reason of 
the push to get out of hand Government work in con- 
nection with the equipment of transports for South 
Africa. Altogether the position is strong, and the 
outlook is encouraging. In the iron trade a strong 
tone has prevailed, and prices have been hardening. 
Good business has been done in pig iron recently, forge 
qualities have been in good demand for the finished 
iron-making districts. In the manufactured iron 
branches there has been a brisk inquiry all round, and 
rices have an upward tendency. In the steel tradea 
arge weight of work has been put through, and prices 
both for raw and manufactured material have been 
advancing. The position is good and the outlook is 
favourable all round. 

Inthe Wolverhampton district, not only is there no 
kind of abatement in the demand for iron and steel, 
but the demand seems to have become intensified. 
Current business transactions are reported to be satis- 
factory both for finished iron and steel. Manufac- 
turers are so full of orders that they not only refuse 
to make any discounts on quarter-day rates, but require 
substantial advances for deliveries over the present 
quarter. And there is every prospect of the continu- 
ance of the present prosperous condition of things for 
some time to come by reason of the heavy Govern- 
ment contracts on hand, and the well-filled lines 
coming from abroad, The pressure for early deliveries 
is urgent by the Government, and customers alike. 
There are complaints of scarcity of pig-iron, though 
the output is at highest with the furnaces in blast. 
The forge pig and best foundry qualities of all descrip- 
tions are in good demand, and fetch good prices. 
Finished iron by the best makers also fetches high 
prices. In so far as material is concerned, both crude 
and finished makers are so full of orders that there is 
little on the market. The iron and steel-using indus- 
tries also continue to be well employed as a rule. 


In the Birmingham district the iron and steel trades 
are in a buoyant condition all round. The mills and 
forges are runningly regularly, and makers of both 
iron and steel are guaranteed a continuance of this 
state of things at least up to the end of this year. The 
actual buying and selling going on is very limited, for 
producers are not in a position to accept further con- 
tracts, and presumably consumers have for the most 
part carried their pressing requirements for the pre- 
sent. Where new business has been undertaken it 
has been at enhanced rates upon those recently ruling. 
It is said that the war in South Africa, in so far as it 
has checked business with Natal and the Transvaal, is 
rather welcomed by manufacturers, inasmuch as it has 
enabled them to devote more attention to the home 
trade. There is, however, a considerable demand for 
tyre iron for transport purposes, and also for carriage 
and wagon axles for the Cape for the Admiralty ; but 
for other descriptions of iron there is practically little 
demand for war purposes. The uncompleted orders 
for the Transvaal and Natal have been countermanded, 
but the general feeling is that when hostilities shall 
cease there will be a great boon in all classes of iron 
and steel for South Africa. Galvanisers, however, 
report that they have been able to get consignments 
of sheets through Cape Town, where they are eagerly 
inquired for ; there has also been a good trade with 
South America and Australia. The home trade also 
has been quite up to the average for the season of 
the year. Black sheet makers are full of work, de- 
liveries being in arrear. Steel is scarcely obtainable 
at any price, the whole of the production being 
secured for several months ahead. Pig iron is very 
scarce, prices being prohibitive of further transactions 
at present. Inquiries are being made from America for 
a supply of pig iron, The iron and steel-using indus- 
tries are for the most part busy. The engineers, iron- 
founders, boilermakers, smiths, and other sections 
have but few on the list of unemployed from all 
causes, and the other branches are mostly busy. Some 
industries are affected by the seasons, so that while 
some have slackened down others have a spurt of in- 
creased activity. On the whole the position is good, 
= the outlook is at the present moment very favour- 
able. 

The half-yearly report of the Dockers’ Union 
states that it ought to give satisfaction both to the 
members and to the officials. The disputes of last 
ear caused a great drain on the funds, some 3000 men 
ing out by the coal dispute alone. This year there 
has m an increase of 840/. in the funds, which is 
said to represent an increase of 2500 members; the net 





increase was 589/. The invested funds now amount to 


3500/. The progress during the first half of this year 
had continued down to October, for in the September 
quarter there was a further increase in the funds of 
500/. The most interesting feature in the report is 
the very important statement that a permanent Con- 
ciliation Board has been established. If this be 50, 
and all those engaged in the transport service of 
London are associated with it, then the constant fric- 
tion of the last 10 years will cease. It is 10 years ago 
that the dockers’ strike for ‘‘ the dockers’ tanner ” took 
place. The ‘‘ tanner ” does not suffice now. The con- 
dition of the dock, wharf, and riverside worker has 
improved, and the establishment of a Conciliation 
Board shows that there is increased intelligence on the 
part of the men as to modes of action. 


The National Committee of Organised Labour, 
appointed at the seven conferences called by Dr, 
Charles Booth, attended by representatives of trades 
unions, friendly societies, co-operative societies, and 
others for a ‘‘ Free State pension of 53. per week to 
everyone on reaching sixty-five years of age,” has 
just issued a manifesto entitled, ‘‘The Case Briefly 
Stated.” The Executive Council isa large and repre- 
sentative body, representing the following groups’; 
London, Northumberland and Durham, Yorkshire, 
Lancashire, West of England and South Wales, 
the Midlands, and Scotland. In the list will be 
found many old and respected leaders in the 
labour movement, such as Thomas Burt, M.P., 
R. Knight, J.P., Alex. Wilkie, J. N. Barnes, F, 
Maddison, M.P., F. Chandler, J.P., Will Crooks, 
L.C.C., J. Macdonald, J. Maddison, W. Stevenson, 
&c. The address states that the number of citizens 
over sixty-five years of age is 2,000,000, nearly one- 
third of whom have to seek parochial relief, while 
another third are not above the possibility of requir- 
ing help in their old age. The scheme put forward 
is an alternative one to those submitted to the Parlia- 
mentary Committee whose report was issued last year. 
The full cost, it is submitted, might be 26,000,000/. a 
year if all applied for and obtained the pension. But 
the council think that a large proportion would not, 
and that a great saving would be effected in pauper 
relief. Readjustments would help to reduce the 
aggregate cost. As regards the source of income for 
the amount required the council offer no opinion ; it is 
left to Parliament to provide it as best it can. 





While the council of the above National Committee 
are looking to Parliament of the near or far-off future 
to deal with this question, the miners of Durham are 
taking active steps to secure provision for the aged 
members of the Durham Miners’ Association. This 
body has opened a Home for Aged Miners at Haswell 
Moor, near Durham, fully equipped for its object. 
The opening of this home was attended by many lead- 
ing men, including the Bishop of Durham, who gave 
it his blessing. This practical way of trying to solve 
a difficult, complex, and far-reaching problem deserves 
all the praise bestowed upon it. It is an instance of 
self-help by the means of mutual help; each recipient 
of the provision made will feel that he, too, has done 
something towards the object which he and his will 
enjoy. 

A very curious case was heard before the West Ham 
magistrate recently, the Corporation having prose- 
cuted a firm for keeping a young boy at work for 
824 hours. The defence was that he was not em- 
ployed ‘‘in or about the shop” as he was a van boy, 
an 3 had to go out for delivery notes and into the shop 
again for goods. Really it is time that some action 
was taken to insure that the wording of Acts of Parlia- 
ment should be clear and definite. If a boy going out 
for orders and then returning for the goods is not 
within the meaning of the Act he ought to be. 





The newly established society for the purpose of 
seeing that children under school age shall not be so 
employed in the out-of-school hours as to injure their 
health and unfit them for school lessons, intend to 
find out, as far as practicable, what children are so em- 
ployed, and then, if need be, to prosecute those who 
are responsible. It is time that this should be done, 
for children are so employed sometimes a couple of 
hours before school time in the morning. If well fed 
before going to school there would, perhaps, be no 
great harm; but are they ? 





The co-operators of Yorkshire are about to enter 
ina co-operative colliery to the extent, all told, of 
150,0007. Once before the plan was tried by the 
Yorkshire miners, but all the money was lost. It is 
a rather dangerous experiment for a co-operative 
body, but to learn the whole business of trade, per- 
haps the experiment is worth trying. We shall soon 
hear if the miners are better off ‘under fellow 
workmen” than they were under private firms or 
public companies. There is really no reason why 
co-operation should not succeed as well as limited 





liability companies. 
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SHE CARBONISING PLANT OF A MODERN 
GAS WORKS.* 
By Mr. F. D. MarsHALL. 


In 1896 the writer had the privilege of reading at the 
annual meeting of this Institution a paper on the 
“Monier System of Cement Construction as Applied to 
Gas Works,” with a partial description of the coal stores 
at the Frederiksberg Works of the Danish Gas Company. 

Last year facilities were afforded for describing the 
method of discharging coal by the Hunt’s system, storing 
in the large bins or pockets, and the eventual transport 
by rail S| re-storage in the bins or pockets at the gas 
works previously alluded to. It is now proposed to bring 
the carbonising plant at the same works to your notice, 
and, if permitted, the writer hopes at some future time, 
to complete the series, by describing the coke-handling 
methods employed. 

Coal Storage Plant.—For the sake of clearness and 
sequence, it may perhaps be permitted to shortly recapi- 
tulate the course of the coal, from the moment of arriving 
by steamer, uutil placed —? for use in the retort house. 
The coal is lifted, as described in last year’s paper, by the 
2.ton Hunt’s grabs, and stored in the Monier bins or 
“pockets” at the harbour. This machinery, it may be 
remarked, has now been in use for some time, and is even 
more successful than anticipated, the costs of unloading 
and storing being lower than previously quoted. Anyone 
interested in the matter is invited to inspect this unique 
and labour-saving installation, which will well repay a 
visit, even at such a distance as Copenhagen. 

From the large stores at the harbour the coal is con- 
veyed daily by train to the smaller stores on the works, 
which contain a week’s supply, or about 1000 tons. The 
coal trucks, each containing 10 tons, are — con- 
structed with flap doors in the bottom. They are run 
over a pit, and the contents dumped into the same. The 
coals, after passing the crusher, are elevated at the rate 
of 1ton per minute, and deposited by means of the over- 
head conveyor in the funnel-shaped ‘“‘ pockets” or bins of 
the store, which were minutely descri in the paper of 
1896. From the bins, the coal is transferred by the lower 
conveyor band, to the three elevators supplying the 
hoppers in the retort house. 

At the time of reading the paper describing this ma- 
chinery, the writer was not in a position to quote exactl 
the cost of handling and storing the coal by this thee f 
Since then, however, the exact figures have been ascer- 
tained, and as they may prove interesting they are given 
below ; 120 tons of coal are handled by the aid of two 
men; that is to say, they are received, crushed, and 
stored at the rate of 1 ton per minute, and simultaneously 
removed from the store and conveyed to the retort house 
at alike rate. The train conveying the coal to the works 
consists generally of from 10 to 14 wagons, containing 
from 100 to 140 tons, and this quantity, allowing time 
for shifting trucks, is disposed of in about 3 or 3} 
hours. The installation is successful to a de and it 
has not failed for a single hour since started three years 
ago. The wear and tear is inappreciable, and the ques- 
tion of labour, sorrowful as it is to say so, is reduced to a 
vanishing point. 

Referring to the matter of prime cost, the question will 
be asked: Can such an installation pay? Here are the 
figures, based on the fact of the installation having cost 
complete 3500/., and being designed to handle 30,000 tons 
of coal annually. 


One man, storing, three hours daily, supply- 
ing hoppers in retort house and clesring up, 
looking to engine, &c., three hours daily, 
at 34d. per hour __... w+» 88Y, santealls 

Two men shifting trucks, three 
at 34d... sue bas 

Oil waste, brooms 


y 33 
ours eac 

‘ 33 
2 per cent. depreciation on 35002. 


annually 30 
aes a ae 


4 per cent. interest on ditto .. 140 
306 
On an annual quantity of 30,000 tons = 2.44d. per ton, 


for unloa ding, storing, supply retort house, and including 
wear and tear and interest on capital. 
_ Carbonising Plant.—The immediate object of this paper 
is to describe the carbonising plant of the works in ques- 
tion, which are equipped with a complete and perfect in- 
stallation of inclined retorts. The writer is, perhaps, one 
of the pioneers in the adoption of the inclined system of 
retort-setting, for after a visit to Mr. Coze, at Rheims, 
in 1889, he was permitted by his directors to erect an 
experimental nine-retort oven, heated by a Haase-Didier 
furnace, at the old Frederiksberg works of the company. 
1s oven was gradually perfected, and eventually, five 
years ago, the retort house at the Odense works was 
fitted with an installation of 51 retorts. This inatalla- 
tion proving in the highest degree satisfactory, was 
used as the model for the retort house at the new works. 
This plant consists of three benches, each containing 51 
retorts (five settings of nine and one of six in each bench), 
ora total number of 153 retorts. The angle is 32 deg., 
and the dimensions of the retorts are 21 in. by 18 in, by 
11 ft. 6in. long through the longitudinal axis. They 
are heated by tubular generators of a special design, 
and such is their efficiency that the last year’s fuel con- 
Sumption was 9.5 Ib. of coke used per 100 Ib. of coal 
carbonised, and the heat escaping to the main flue is 
rely sufficient to maintain the necessary draught ; at 
pra rate the main flue is quite black, and the pons ch of 
CO yep dy gives on the average 18 per cent. of 
I and about 0.20 per cent. of CO. 
t will be noted that the retorts are set entirely with 
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block stones, very few or no bricks being employed, ex- 
cepting to line the furnaces. The presence of many 
joints, however carefully made, is a source of weakness, 
causing settlements, with the result that the retorts lose 
their alignment, and this is obviated to a poe extent by 
using block stones instead of brickwork. upled to this, 
a less clever man can complete the setting, for, given a 
good dressing, aud the block stones numbered, he sets to 
~vork as happily as a child with a box of toy bricks. 

It will likewise be observed that there are no baffle 
walls, no intricate and no nostrils to choke up ; 
all being open, and easy of observation and access in every 
part, and the result is a beautiful and uniform heat. 

The sides of the retorts are parallel, excepting at the 
upper ends, where at the mouthpiece, for a length of 
about 2 ft., they are constricted in a peculiar manner, 
the first 2 ft. having a distinctly greater angle than the 
body of the retort. This was found by experience to 
greatly assist the even distribution of the coal, and, 
what was of greater moment, induced the last portion of 
the coal, or that with the least speed, to adjust itself pro- 
perly in the mouthpiece. 

It will no that the generator is immediately 
under the setting. This is a controversial question, but, 
having in view that the ultimate mission of a generator 
is to save fuel, and not to be an obstruction in the cellar, 
or a hindrance to coke-handling machinery, the writer is 
inclined to think that its proper place is under the set- 
ting. It will be unders' that the retorts are charged 
from three fixed yy 208) one to each bench, fed by 
the three elevators from the coal bins or pockets. 
These elevators are supplied 2" the lower conveyor 
band previously refe to. ach hopper contains 
61 tons of coal, or 12 hours’ supply for each battery. They 
are filled by the man in charge of the coal store at 6 a.m. 
and6 p.m. The retorts are charged by scoops running 
on a light railway, three scoops to each bench (one for 
each tier). As the railway is continuous, the supply can 
be obtained from any hopper in the event of the hopper 
attached to an rticular battery being out of repair. 
There isa sonal absence of conveyors or other machinery 
in the retort house, and consequently no clatter or noise, 
all being of the simplest description. 

The upper and middle floors are constructed of the 
lightest steel beams and plates, all of the most gossamer- 
like description; this with the idea of saving structural 
expenses, The house is well ventilated, the upper or 
charging doors are jacketed with asbestos, and there is no 
oppressive heat to worry the men employed. The 
greatest possible attention has been paid to the hydraulic 
mains and over-bench fittings, all caps and openings being 
fitted with manhole-faced doors and screws. Each hy- 
draulic is fitted with levelling screws, and there are no 
loose bolts or luted joints whatever. As the writer’s old 
friend, Mr. John West, remarked when inspecting the 
arrangement, “‘ this isn’t competition contract work. 

A stopped Do ote man-killing nuisance—is almost 
unknown, and the professional pipe-jumper is not on our 
staff. The entire installation of the benches, including 
all iron, brickwork, and labour, was carried out by the 
Stettin Chamotte (Didier) Company, and the writer has 
pleasure in testifying to the thoroughness exhibited 
throughout. 

Working Results.—Stoker’s wages, eight-hour shifts, 
4s, 6d. per shift. 

One man charges and draws 24 retorts per shift. 

One man carbonises 10,320 Ib. coal per shift. 

One man produces (at 10,800 cubic feet per ton) 49,680 
cubic feet of gas per shaft.* 

One man attends to six fires per shift, clinkering the 
same once every 24 hours. 

The carbonising wages per ton, including one man 
cleaning lids‘and tidying retort house, clinkering and 
cleaning fires, looking to water supply of furnaces, &c., 
1s. 6d. per ton. : 

This price is from the time the coal leaves the hoppers 
until the moment the coke is quenched in the cellar. 

Each retort carbonises per diem 1720 lb. 

Each retort produces per diem 8316 cubic feet of gas. 

The life of a retort is 1000 working days on the average, 
and produces during its life 8,316,000 cubic feet of . 

Each bench requires for fuel, on the average, 9.5 lb. of 
coke per 100 Ib. of coal carbonised. 

It will be remarked, no doubt, that the retorts are short, 
being only 11 ft. 6 in, long. Respecting the length of in- 
clined retorts, the writer, together with other Continental 
engineers, holds very strong views. It is believed that 
where failures have occurred with the inclined system— 
and it cannot be denied that failures have happened—it 
can be traced to the excessive lengths of retorts employed. 
To this fact, too, may be t the falling off in illu- 
minating power, of which so much is heard in England, 
and which Field’s analysis proves. One of the draw- 
backs to the inclined system, and, in fact, the most 
serious one, is the quick accumulation of graphite or 
‘*scurf” in the —_ ends of the retorts. This accumu- 
lation is very marked even in 11 ft. 6 in. lengths, and in 
highly heated 20-ft. retorts it must be a much more serious 
matter. With short retorts there is absolutely no fallin 
a in illuminating value, although worked at very hig 

eats. 

To remove the pressure at the top of long retorts, the 
remedy has been tried of taking the gas off at the upper 
ends, but, as might have been anticipated, ‘‘the remedy 
has proved worse than the disease.” 

Another point in favour of short retorts is that they can 
be set in one length, the weakness of joints being thus 
avoided. Setting inclined retorts even in short lengths 
is a very delicate matter, for the whole setting has an 
inclination to slide forward, and with heavy 20-ft. retorts 





* Tf the furnace cleaner is taken into account, the quan- 
tity per man per shift equals 33,000 cubic ft. 





this is very appreciable, and ponderous backstaves and 
retaining anchors are often employed to keep the retorts 
in their places. With short lengths this tendency to 
slide is reduced to a minimum, and anchors or backstaves 
are not iy ge Again, the cost of the setting and the 
house for the long retorts is enhanced out of proportion 
to the labour saved, the gas produced, and the duration 
of the setting, as compared with the settings of short 
lengths. This is a controversial matter, but although 
the writer might be tempted to increase, under certain 
conditions, the length to 15 ft., no arguments would in- 
duce him to ole that length. 

Comparing the inclined system with power stoking, the 
writer argues that everything, including common sense 

ints in favour of the former plan. Elevators an 
5 pers are needed in either case, but here the similarity 
ends. For the inclined system the retort house may be 
more cheaply and lightly constructed, and the costly in- 
stallation of the power stoker, with its power raiser, its 
skilled labour, and its endless wear and tear, are en- 
tirely dispensed with. Power stoking is a costly Colossus, 
turning an otherwise decent-looking retort house into 
something between a pit-head and a machine shop. No! 
power stoking is an elephantine achievement for the pur- 
pose of picking up pins. 

Comparing the cost of carbonising per ton, the writer 
has no definite information as to the results obtained 
by the power stoker, but he can scarcely imagine that 
when everything connected with stoking machinery is 
taken into consideration, it can work out as cheaply as 
stoking on the inclined system. 

Regarding the cost of installation per mouthpiece, the 
inclined system is at present handicapped by monopolies 
and harassing royalties, but once these hindrances are 
disposed of, there is nu question in the writer’s mind, 
but that the inclined plan will work out considerably 
cheaper. Inclined settings are undoubtedly much more 
expensive to build than horizontals, oe 50 per cent., 
but against this must be set off the extremely costly 
—— machinery. The installation at the 

rederiksberg works, including hoppers, elevators, all 
iron and brickwork, worked out at 103/. per retort, and 
the writer would be glad to know how this compares with 
first-class stoking machinery. 

Personally the writer has nothing but praise for the 
inclined system, and that it is appreciated by the men is 
evident from the fact that he has been ——— thanked 
by the Socialist leader of the men’s Federation for havin 
lightened their labour. This is very gratifying, and i 
nothing else has been gained by adopting the plan but a 
Socialist’s thanks, then indeed we hold a proud and 
enviable position. 








Tuer WorLv’s Go_p.—The approximate gold production 
of the world last year was 58,000,000/., as compared with 
47,400,000/. in 1897, and 40,600,0002. in 1896. A further 
increase in production is expected to be witnessed this 
year, as mining operationsin South Africa, Australasia, 
and the United States are showing more and more 
activity. 





SHIPBUILDING ON THE GrEAT Lakes.—The Detroit Dry 
Dock Company, a branch of the American Shipbuilding 
Company, has contracted to build for Eddy Brothers, of 
_ City, Michigan, two stéel steamers fully equipped 
wit. odern appliances, and to deliver them by the 
te) _— of navigations next a Each vessel will be 
65 ft. long and 50 ft. beam. e cost of the two vessels 
will be about 128,000/. Outside this order the Detroit 
Dry Dock Company has other contracts on its books 
which bring the total amount of work in hand up to 
nearly 300,0002. The company is contemplating building 
new dry docks 500 ft. in length. 





PickETtInG.—At South Shields, on October 16, the 
charges against Mr. Havelock Wilson, M.P., President 
of the Seamen’s Union, and six others of illegally 
watching and besetting the shipping Federation Dépét 
8.8. Siren, was resumed. Mr. Temperley prosecuted ; 
and Mr, Wilson conducted his own case. Police con- 
stable Lodge said that on September 29 Mr. Wilson, 
accompani i seven picket boats, came alongside the 
Siren and said to the men, ‘Have you come from 
Cardiff? Don’t you know there is a strike on? Have 
you been brought here under falsa pretences?” The men 
aboard the Siren said, ‘‘No.” Mr. Wilson then said, 
‘‘ Three cheers for the blacklegs.” The same afternoon 
the picket boats returned, and an endeavour was made 
to persuade the men to comeashore. The crowd became 
so threatening that witness advised Mr. Irwin, who had 
charge of the Siren, to telephone for assistance. 
The seamen on board the Siren armed themselves 
with various weapons, when the boats left the Siren. 
Witness heard the report of firearms. Able seaman 
Mercier said that Mr. Wilson invited him to leave the 
Siren, which he refused. Mr. Wilson further said, ‘It 
does not matter, we will have all of you out to-night.” 
Mr. Wilson, in his defence, said that the object of the 
prosecution was to prevent him communicating to the 
men on board the Siren the true state of affairs, as the 
men who were on board the Siren were in a state of in- 
toxication. The moment they knew under what condi- 
tions they had been brought there they would leave. The 
whole system of the Shipping Federation was law-break- 
ing. He denied that firearms were used on his visit to 
the Siren. There were no threats used. The legal ques- 
tion arose as to the legality of the Federation supplying 
seamen from a dépdt ship. Mr. Wilson ued that 
the Board of Trade had not licensed the Federation 
under sections 110 and 111 of the Merchant Shipping 
Aes, 8 and on this point all the summonses were dis- 
missed, 





610 


ENGINEERING. 





[Nov. 10, 1899. 








TRIPLE-SCREW SHIPS. 
To THE EpiTor OF ENGINEERING. 

Sir,—In the article of ENGINEERING, August 4, there 
is a reply of Rear-Admiral Melville, Engineer-in-Chief 
of the United States Navy, on the discussion on a paper 
contributed by him in hh last before the meeti 
of the Institution of Naval Architects on the ‘‘ — 
Arrangement of Motive Power in Warships.” Perhaps 
it will be interesting for the readers of ENGINEERING 
the opinion on the subject of the late Mr. Alexander 
Kirk. As long ago as 1886 I designed an ironclad with 
three screws. The idea came to me after Lave goat 
trials of the yacht Livadia, made at Sebastopol on the 
measured mile. From the results I made a diagram 
(see Fig. 1, annexed), which shows a difference in horse- 
power for driving the ship with different number of 
screws. I wrote to Mr. Alexander Kirk about it, asking 
his opinion on the matter, and his help to eliminate the 
resistance of dragging screws, as there was no arrangement 
for disconnecting them. Receiving answer, I applied to 
our Government to allow me to make some more trials 
with the yacht Livadia, as the central engine was taken 
out, so that elimination of drag of one screw could 
produced, but unhappily the yacht could not be commis- 
sioned for the purpose as she was dismantled, and it 
would have led to ey so the trials were not made. 
I publish here two letters of Mr. Alexander Kirk, in 
which are given his very interesting views on triple- 
screw propulsion. 

C. ArTsAYooLorr, M.I.N.A., 
Chief Constructor. 

St. Petersburg, August 30, 1899, 





Captain Artsayooloff, R.I.N., Sevastopol. 

S1r,—I must now come back to your letter of October 9, 
the part of which relating to the three propellers is still 
unanswered. Many thanks are due you for your copy of 
the trials of the Livadia, made in the Black Sea, which 
are very ay pees but before using them as a means of 
comparing the value of two screws as against three screws, 
it was necessary to get at some method of eliminating the 
resistance introduced by dragging through the water the 
screws that are not at work. A little trial and conside- 
ration showed me clearly that any theoretical method of 
estimating the resistance of the dragging screws was un- 
trustworthy, and, indeed, not worth spending time on. 
Fortunately, however, I have been able to get the results 
of a set of experiments which were made on Loch Lomond 
with a model one-tenth of the size (lineal dimensions) of 
the Livadia herself. The horse-power of the Livadia had 
been ascertained by the late Dr. Tideman, after Mr. 
Froude’s method, from the stress or force required to tow 
a model, and the object of making this model and trying 
these experiments was to find the augment of resistance 
due to the propellers, and what the pitch of the propellers 
ought to be to distribute the power equally amongst the 
three engines. 

The model was fitted with a steam boiler, three sets of 
engines, and arrangements for measuring the thrust upon 
pt of the three propellers. The indicated horse-power 
of the engines was not taken, but the thrusts were mea- 
sured and recorded, and from these thrusts the horse- 
power was calculated. (Enclosed you will find a copy of 
these experiments ; see also —— 2, 3, and 4.) These model 
experiments become applicable for ascertaining the effect 
of dragging screws, because in some of them the screw 
propellers were dragged, and in some they were removed. 

In your experiments in the Black Sea the horse- 
power was ascertained from the engine by the indi- 
cator, while in the model experiments, the thrust was 
measured and the horse-power deduced from that. The 
experiments on the model were made ut the ‘‘corre- 
sponding ” speeds to those at which the Livadia herself 
was to be driven. ? 

On enclosed diagram, Fig. 5, you will find the results 
of the experiments in towing the model (the actual 
stress to drive the model), and also ‘‘ corresponding” 
stresses and ‘‘ corresponding ” speeds deduced from these 
for the Livadia marked on it. On the same diagram 
will be found the actual thrusts as measured from the 
ends of the screw shafts of the model, and the ‘‘corres- 

nding” thrusts for the Livadia herself. In dash and 

ot lines are shown the ‘‘ corresponding” results with 
two screws at work dragging the third or centre screw, 
and with the centre screw at work dragging the two side 
screws, also similar curves shown in dash and double dot 
and dash and cross lines with the centre and side screws 
respectively removed. 
n diagram Fig. 6 will be found the horse-power de- 
duced at the time, for the Livadia, from these curves 
after the manner of Mr. Froude. 

Of course these horse-powers so deduced are not neces- 
sarily strictly correct, and do not strictly compare with 
the actual trials of the ship, but they, at all events, bear 
very closely indeed the same ratio to each other as the 
actual horse-powers of the ship itself do to each other. 
Our object is now to try and eliminate the effect of drag- 
ging the centre screw through the water, and these curves 
go a good way towards solving the problem, but they do 
not do it a because the com on does not 
extend beyond the speed at which the ship could be 
driven by two screws only. Within these limits it will 
be seen that the speed was very little affected whether 
the same total power was divided between three or 
between two screws. This would appear to eet goat 
up to about 15 knots, but whether it would still hold 
good at speeds of 16 and 17 knots we do not know. 

There is a curious tendency, as will be seen, at the 
upper extremity of the solid line curve (diagram Fig. 5) 
lower ratio than the cube of the speed. This, perhaps, 


is net to be much relied on, and I merely note it as 
singular. 


If these curves are to be held as rigidly correct, 
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screws working, 
One common true centre screw working, 


Three common true screws placed jn line, 
nom stern, sides working, centre 
Three common true screws placed ‘in line, 
athwart stern, centre working, sides 
Three common true ws, the sides laced 
m true screws, the sides 
5in. forward from centre one, all + 
5 in. forward from centre one, side screws 


Three common true screws, the sides | laced 
5in. forward from centre one, side ceo 


j 
sides placed) | 
| 
| 
working, centre screw working, sides de- | 


ine athwart 1.H.-P. | I.H.-P. | 1.H.-P. | 1L.4.-P. | LH.-P. 
.. | 17,857 | 12,487] 9,111 | 6,764 


17,513 | 12,251] 8,942 | 7,096 
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Model, one-tenth of Livadia’s dimensions. 





December 20, 1886, A. C. K. 
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‘bly dividing the power between three screws instead Since three propellers and two propellers giving pro-{ Meantime wishing Phe many a happy Christmas, 

2 je te two only, might become advantageous at the| pelling areas as two to three seems to make no difference lieve me, yours truly, 
re her speeds, but as I have said above, the data are not/| to the horse-power required up to 15 knots, the question ALEXANDER C. Kirk. 
bi cently good to draw such an important conclusion | suggests itself whether the diameter of the propellers} Lancefield House, Glasgow, December 16, 1886. 
= was the best possible, for it does seem strange that ; 
fvooking again at the model curves, it will be seen that | a pushing surface of two and a pushing surface of three Captain Artsayooloff, R.I.N., 
dragging the centre screw increases the horse-power re-| should give the same results. If a pushing surface of Sevastopol. 

=~ for 13 knots by about 11 per cent. In the Liva- | three at speeds above 15 knots gives a better result than} Srr,—.... I have also your tracing of the proposed 
dis’s actual trial the difference at 13 knots between the|a pushing surface of two, then the question su ts|ship with three engine-rooms, and before you get this 
= er required to drive the ship when that power is| itself whether the same result would not have n | letter you will have mine of December 16. It will be 
Ponided between three propellers, and the same power | attained by an increase in the diameter of the two pro- | interesting to test what I have said, by actual trials of 
divided between two propellers and dragging the third, is | pellers. But while these doubtful points arise with re-| the Livadia as you pro and I think the probability 
about 14 per cent., as against the above 11 percent. It | gard to high speeds, I confess it does not seem to me that | is, as I stated in my letter, that the efficiency will Le 
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these deduced powers are to be taken as strictly accurate, | the doubts can cover any great range, and the results do| about the same, whether the power be divided between 
it would mean that the power divided between three | not seem very promising in favour of the addition of a/| two or three screws. So far good. If it isa little more, 
screws was 3 er cent. better than when divided between | third —— the very strong probability rather being| all the better, but I think it would seem that dividing 
two screws, e must not, however, make much of this, | that the same horse-power applied to two pro llers, even | the power between three screws is, at any rate, perfectly 
use horse-powers got from the model are only strictly | at high speeds, will be quite as efficient as if applied to| safe. There can be little doubt but the steering will be 
comparable with each other and not with the actual | three. improved - the third screw, and at very low cruising 
horse-power of the ship; for in calculating the model} Of course, however, shallow-draught ships and ships of | speeds the third engine will be an admirable thing. The 
horse- powers, certain assumptions as to friction, &c., are | great beam are exceptional cases, and something may be —- arrangement is very neat, but I have not yet 
made, which probably do not strictly agree with those of | said in favour of three propellers for high powers in them, d time to look into what the size of engines or extent of 
the actual ship. The broad conclusion to my mind seems | although the same thing could not be said for ships of | boilers would be, but I hope to write you shortly. 
to be, that up to speeds of 15 knots, or at all events | more ordinary at pe We could see when they are clear and it might alto- 








thereabouts, it matters little, if anything, whether the} December 20.—The above was written some days ago, | gether help to expedite matters afterwards. 

Power is divided between two propellers or three pro-| but delayed for the tracings. On Saturday I receiv I am, yours truly, 

Pellers, all of the same diameter. Above that it is ques- | your interesting letter of the 12th inst., to which I hope ALEXANDER C. Kirk. 
Honable, partially at least, to reply to-morrow, Lancefield House, Glasgow, December 23, 1886. 
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WORKING STRESS OF MATERIALS IN 
LOCOMOTIVES. 


The Working Stress of Materials Used in British 
Locomotive Construction.* 


By F. W. JENNINGS. 


One of the most difficult problems in desi 
class of machinery is the determination of the proper 
working stress of the various parts, and to no class of 
machinery does this apply with more force than to the 
‘ocomotive. The complex strains to which many of the 
parts are subjected, caused by running at high speeds over 
uneven roads, the fact that the boiler is part of the 
moving machine, the necessity for carrying the whole 
structure on springs, and various other reasons, all tend 
to render the conditions and stresses more than ordinarily 
involved. While this is the case, there is probably no 
machine which has been more neglected by scientific men 
in this country. The writer does not know of any engi- 
neering college in Great Britain with an experimental 
locomotive, but in America there are several, upon which 
many useful experiments have been made. 

With the object of being of some assistance to the 
designers of locomotives, and also of inducing some of 
the many able members of this Institution to take an 
interest in the subject, the writer has investigated the 
stresses usually allowed on some of the more important 
parts of the locomotive. 

Piston-Rods.—The material most commonly used for 
piston-rods is either crucible cast steel or hard Siemens 
steel, the ultimate tensile strength varying from 30 to 
50 tons per square inch, with an elongation of about 
25 per cent. on 2in. The most common form of rod is 
that fitted with a separate crosshead, the end of the rod 
being slightly reduced to fit into this. This desi 
enables the glands, bushes, and packing to be used with- 
out cutting in two parts. In British engines the rods 
are generally increased in diameter where they fit into 
the piston, and have a taper of about 1 in 6. any rods 
are also increased in diameter at the crosshesd end, 
whilst others have the crosshead forged solid. These 
designs are preferable from many points of view to the 
other, the great objection to them being that they 
necessitate the glands, bushes, and packing being cut 
into two parts to enable them to be passed over the 
raised part of the rod. 

The stress allowed per square inch of net area through 
the crosshead keyway or at the bottom of the thread does 
not as a rule exceed 9000 lb. per square inch, and although 
the writer has found instances of stresses as high as 
12,000 lb. standing satisfactorily, he thinks 9000 lb. 
should be the limit. The tensile stresses obtained on the 
main part of the rods varied from 4000 lb. to 8000 Ib. 
limit of 6000 1b. is probably most satisfactory and ‘will 
give sufficient allowance for wear. Upon investigating 
the liabillty to buckle by treating the rods as columns 
with fixed ends, the stresses were found to vary from 
5000 lb. to 8000 lb., co uently any stress below 
7000 Ib. may be considered safe. The keys are generally 
made of somewhat harder material than the rods, and 
the shearing stresses, calculated for single shear, were 
found to vary from 9000 lb. to 15,000 lb., the safe limit 
may therefore be put down as 14,000 Ib. 

Coupling-Rods.—The majority of coupling-rods are now 
made of best Siemens steel, having a tensile strength of 
30 to 35 tons per square inch and an elongation of about 
30 per cent. on 2 in., the rods being forged solid without 
weld. Several locomotive superintendents, however, 
still prefer to use Yorkshire iron, having a tensile strength 
of about 24 tons, with an elongation of about 25 per cent. 
on10in. By far the greatest stress on coupling-rods is 
due to the centrifugal force when running at high speeds. 
For the purpose of comparison the writer has adopted a 
standard of 350 revolutions per minute, this being equi- 
valent to an engine with a wheel 6 ft. in diameter going at 
75 miles per hour, and all the stresses mentioned due to 
the centrifugal force are calculated for this speed. Other 
stresses are produced by the push and pull of the piston, 
the variation in the length of rod due to the wear of 
brasses, and by the a adhesion of the coupled 
wheels, but it is impossible to calculate the stresses due 
to the last two causes. It may be ~~ § assumed that the 
maximum stress due to the push or pull of the piston does 
not occur in combination with the maximum stress due to 
the centrifugal force. or four-wheel coupled engines 
the load for tension and column calculations has n 
taken as half the total piston thrust, and for six-wheel 
coupled as one-third. Many rods are now made I section, 
this being superior to the rectangular section, owing to 
its greater strength for an equal weight. The stresses due 
to centrifugal force vary from about 10,000 lb. to 18,000 Ib. 
for four-wheeled coupled engines, and from 9000 Ib. to 
17,000 lb. for six-wheeled coupled. Any stress below 
16,000 lb. may therefore be considered safe for either four 
or six-wheel coupled engines. The tensile stresses var 
from 2000 Ib. to 4000 Ib., and stresses as columns wit 
fixed ends ae to buckle ,orizontally or with round 
ends eed to buckle vertically vary from 2000 lb. to 
6000 Ib. 


ing any 


Connecting-Rods.—Connecting-rods are usually made of 
similar material to the coupling-rods, the I section being 
used for the long rods on many outside-cylinder engines, 
such as those recently adopted on the North Eastern and 
Great Northern railways, whilst the solid rectangular 
section is still retained for the shorter rods on inside- 
cylinderengines. The chief stresses are produced by the 
push and pull of the piston, and by the centrifugal force 
caused by the large end whirling round the crank. Un- 
like the coupling-rods these stresses are not increased to 





* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders, 
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at the centre of the rod, the writer described 
formed by a point at the centre of the rod 3 al 
\ ius was then found for the top curve of this 
ellipse, this radius being used in the centrifugal force The tensile st 

was assumed to be the same as at 7500 lb., stresses 
hus fora crankpin path of 26 in. | buckle horizont 


any appreciable extent by unequal adhesion or variation 
in length due to wear, &c., therefore the stresses allowed 
To obtain the centrifugal force 
the ellipse 
n approxi- | 


| Centre of |». ; | Cross- ed Tensile ile | 
Total | Piston to | Diameter Diameter pee | teak soos — Stress tress at — | Shearing 
- | Centre of | Centre Gorew. | ‘per Inc h. | through oF Key. Cents ~ C lpn, [Bottom of] through | Stress 
| Crosshead. . oan | per inch. Keyway. | ° ey. entre, | olumn. Th Keyway. on Key. 
Ib. mn | in. | sq. in, | oq. in. ial: Cae % Ib. Ib. 
40,750 49 3 3 6 61 | 18 5770 6800 7,330 | 6,690 13,700 
40,900 48 3 2 6 | 4.942 1.6 5800 6600 8,120 8,300 | 12'799 
49,600 62 3} 3 4 | 6.265 1.99 | 5160 | 5870 8,790 7,920 12/460 
38,170 464 3 3 | 6 3.281 1.328 | 5400 | 6960 7,570 11,600 14,350 
49,600 45 3} a 7 = + | 5980 6500 9,580 ‘ 
47,040 42 3 24 7 6660 7230 11,29) 
Covup.inc-Rops. Four-W#HEEL CoupLeD ENGINEs. 
i Load for 4! | | 
0 ension an | Diameter| Total Centrifugal | | Stress as 
—— a Cal- Length Section at/Section at of  |Weight of Force at 350, Tensile | Column ne as | Stress Due 
rust. cu _ ‘ Ends, | Centre. Crankpin Rodminus Revolutions | Stress. | Horizon- |v oedenih | to Centri- 
L. x» | Path. | Ends. | per Minute. | tally. ertically. fugal Force, 
2 | | 
=e | 
Ib. ib. | sin. in, | Ib. a Se Ib | bb, 
34,050 | 17,025 94 22 | 166 6400 | 3030 | 5820 3990 14,850 
47,040 | 23,520 120 18 312 9830 | 2560 | 6580 4340 | 18,380 
40,900 | 20,450 99 20 | 194 6800 3310 5920 4180 13,750 
88,170 | 19,085 102 | 22 | 223 8580 2470 5730 3990 | 17,900 
| | | | | 
| | | 
49,600 24,800 82 23 154 6:90 420 6489 | 4490 | 10,170 
| 
49,600 24,800 14 | 20 26) 9120 3480 | 5330 4030 12,(00 
| 
Covuptinc-Rops. Srx-WHEEL CourLep ENGINES. 
anat as Nee aes ips We ae | | le Ce | aa, 
& SEsaolis is Sas ; £ “| lo |Suy | See | § 5 - i 
s (ge "2 & ge’s 2 | 2 28/2 13 oe (228), (Esl — Pst Ps 
3/8268 | 5 12 Ag ox © wf | |B |eES [mos !| 8 BE] S& |, he |. %s 
edios § 3 eek oO eels | seve | ase Fy o5 S., |g5s jenn 
m/s 3 |S | shee 2 | 2 (28/8 | (See | 88s) 2 |S.] OF xs [A= 
-#/3 4/3 Isse Sa 8 | € |g2/2./3. Seau\ Sea| s | 22] 2% [oe | ce 
SE cu B bd eos, F = 3 2 ms | to (8S° 8! £8 BBS) 8B [Peed sees 
36 333 gs leases 8 8 +8) 88 28 \Sses| €s8) 8 | £8) £5 [ESSE fess 
P= lSes 8 3 hs 2 = a Es 5 tlie 5°? gE 2° FS ZOee ZORR 
ib. | Ib. | in. /in.| in. jin. in jin, in. in. | Ib. | Ib. Ib. Ib. Ib. | Ib. Ib. Ib. | Ib, 
34,050 11,850 | 82 | 94 6 3} x 1444 x 13) 22 133 | 166| 5120 | 6400 | 2330 | 3120 | 3880 9,590 14,850 
47,010 15,680 | 108 | 90! 6} t x 144 x 2) 18 | 188] 167| 5900 250 | 2980 | 3640 | 3280 3,990 | 11,070 
40,900 13,633 99 | 87> 6 (sf x 14/9} x 14, 20 | 167 | 157 | 5750 | 5410 | 2180 | 4870 | 4530 | 14,800 | 13,000 
43,300 14,433 99 87 86 af x AE x 1h 22 | 1e7 | 157 | 6440 | 6050 | 2260 | 6160 | 4770 | 16,600 24,550 
38,170 12,7 | 93/93 7h 4g x W4e x 1h 28 168 | 182 | 6480 | 7020 | 1835 | 3820 | 4180 | 12,950 | 15,200 
43,000 14,838 | 108 | 93, 6% 3} x 1g} x 17) 20 | 215} 197] 7550 | 6920 | 2040 | 8560 | 3280 | 16,950 14,230 
| | | 
ConnectTING-Rops. 
| | | | 1 
| Radiusfor | Total Centrifugal | Stress as | Stress Due 
Total Stroke. | Length | Catin, — ’ Centrifugal | Weight of Force at 350 Tensile} Column | emeeee | to Centri- 
Load. : _ End End Force Rod minus Revolutions Stress. | Horizon- |v, vtloalls | fugal 
. Formula. | Ends. | per Minute. ; tally. | ee ‘| Force. 
Ib. in. | in. in. | in. Ib. Ib. Ib. Ib. | Ib. Ib. 
34,050 24 72 |3 x 23 138 3020 7000 7,880 | 7,850 6,220 
47,040 26 7 + x 2 25 187 4420 6720 8,350 | 8,040 7,150 
40,750 28 83 | 33 x 1}h 27 193 | 4800 6450 8,550 | 7,090 7,840 
38,170 | 26 78h | 3k x 2 25 171 4040 5870 6,700 6,580 6,550 
49,600 26 8 | 33x2 25 216 | 6110 6620 8830 | 8,150 8,040 
aes. | | 
49,600 24 120 4 23 290 6370 =| «6960 | 13,100 | 10,200 | 10,800 
’ | | 
he. | | | 
CRANKPINS FOR OUTSIDE-CYLINDER ENGINES. 
‘aa te ee | | | | | 
| m | Centre of Con- Centre of Primary Bend- | | 
Total | Number Diameter : : + Counter Bendin Actual — 
Piston | of Wheels | “ot "| necting. Rod Conpling Hod | pox Moment | “Moment Due. Bending | Stress 
Thrust. Coupled. | Crankpin. Wheel Face. Wheel Face. | hrust. to Coupling-Rod. | Moment. | 
Ib. in. in. in. Ib. Ib. Ib. Ib. 
45,300 | 6 5} 8 23 362,400 71,800 | 290,600 15,620 
32,200 6 73 23 249,700 59,030 | 190,670 15,530 
49,600 4 6 54 4 272,000 37,150 | 284,850 11,080 
33,100 | 4 | 44 43 1 157,200 22,750 184,450 15,05€ 
47,040 | 4 5 + 64 Se 161,500 161,500 9,900 
35,610 4 5 | | 74 | 138,000 | 188,000 11,250 
| 
Sime Bars. 
PEE RTE OR ee Eee a 
Total Piston | Length of Con-| Lengthof Numberof Bars; Load on Centres of . 

Thrust. | neoting-Rod. | Crank. | per Cylinder. | Bars. Bolts. —i a | 
Ib. | in. in. Ib. in. in. in. Ib. 
84,050 72 12 4 se75 S| 45 2} 2 | 19,350 
40,800 69 13 4 7720 | 48 3 2} 18,600 
33,170 | 734 13 4 6750 378 2} 2 18,650 
40,750 83 14 2 6870 494 54 28 14,100 
45,300 1013 13 1 | 5800 49 6 3 9,400 
t 18} 13 1 4830 | 49 6 2 8,600 

' 


| in diameter this radius was found to be about 25 in , and 
the formula ~G QR became 
W x [2.166 x 3.1416 x 5.833 (revolutions per second) 








32 x 2.083 


resses obtained varied from 5000 lb. to 
as columns with fixed ends tending to 
ally from 6000 Ib. to 13,000 Ib., or with 
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Drivinc AXLES FOR OUTSIDE-CYLINDER ENGINES. 
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Fle (di 8 18f (a lbales leva | lea * a : 
sin | a Ss | = a | | o od ¢ ; | o< | Sf 
ae | O| % ge g |e) £34 886 | ci m 53< gaa fogs Be 
g) °s is! s [Seg] 2 | 8b] 2e, 208 la lag. eget | 2h, eos la lee | age 
E) 26/2 /e-8| § | ef|/ #88 \f8> | sy |\ sea S85 | Fse |FS> | Fg §$a | 339 
‘4 ea |b) § $38 | . $6 Sek ge | @2 | Blo BLI | Sok To \@2 | 320/35 a 
3| 8 | 2 /888| 8 | 88 | $86 Seen) 58 | 838 $50 S36 (Seu §S | 838 | $5.0 
21/2° 4) 8 toes io \e = e | 328 eae | Bom Zoom ga | sas | gan 
en ea ee ea a eee Ib, | Ih | Ib ib | tb | tb | tb.) tb, | Ib, 
45,360 6 13 74 | 18f | 10,640) 8$ 7380 | 2350 | 1320) 7760 7980 | 9,150 2915 | 1630 | 9, 9,870 
99,900 4 12! 7 | 178 |11,200) 7 7750 2490 1330, 8130 9,790 3120 | 1668 10,280 | 10,550 
47,040 4 13 8 148 | 12,320) 6§ 6730 1620 1525 | 6950 7275 8,170 1970 | 1850 8,100 | 8,500 
49°60 4 12 8 br | 14,500) 74 6900 1800 | 1235 | 7120 7345 8,270 2170 | 1480 8,550 | 8,900 
33100, 4 |12) 7 164 12,000) 7} 6300 | 2250 | 1200) 6700 6910 | 7,756 2770 | 1470 | 8,230:| 8,500 
40,750, Single 14, 8k 134 | 14,000) 6 9140 | 1395 | 2340 9250 9810 | 10,960 | 1670 | 2800 11,080 | 11,810 
| \ | | | 
Crank AXLES. 
Stress at CENTRE. 
Total | Length Diameter Diameter Centres} Centres Load : | Nl 
Piston | _ of of of ° of on Bending Bending | 
Thrust.| Crank. Journal. | Centre. | Cranks.| Journals.| Journal. | Stress Due | Stress Due | Torsional; Resultant | Resultant 
| to Piston | to Load on | Stress. | of Stresses. | of Stresses. 
Thrust Journal, | 
| A. B. | , A | Aand B. jA, B, and T. 
Ib. in. iv. in. we: in. lb. Ib. lb. Ib. Ib. Ib. 
$5,620 12 7 7 ; 29 49 15,800 9,560 2100 2870 9,800 10,580 
43,300; 13 84 73 oat at 14,000 9,020 1770 3100 9,200 10,150 
40,900 13 74 7 ; 28% | 47 12,000 11,120 2030 3960 11,300 12,550 
84,050 12 7 7 | 204 | 488 11,500 9,690 1770 3050 9,850 10,725 
49,600 13 8 8 ' 284 | 484 13,000 | 9,750 1395 3220 9,860 10,830 
43,0.0 13 8; 8 284 48} 11,509 | 8,660 | 1235 2790 8,660 9,480 
a | = - — — ——$$__—— —— 
Crank AXLES (continued). 
STRESS ON NEW JOURNALS. Stress ON JOURNALS WorRN § IN. 
atom ok f ania Veo | Bending Bending | Resultant 
Pist i | ? 
Thr “ Bending Stress due to | Torsional Resultant) Resultant | Stress due | Stress due to | Torsional Resultant of 
rust. Stress due to oad | Sti of of Stresses. | to Piston Load on Stress “s | Stresses. 
Piston Thrust. | Semel. | " Stresses. A, B, and Thrust. Journal: " T. * | Stresses. A, B, and 
A. B. | é A and B. t. | rs B. A and B. | 7. 
“th | Ib =) oe Ib. Ib. 1b. Ib. Ib. a ae 
85,620 8620 1910 2690 8330 9,540 | 10,600 | 2350 3180 10,850 11,720 
43,300 7470 1460 2560 7 8,380 | 9,030 | 1760 3090 9,220 10,160 
40,900 9410 1670 320 9550 10,510 | 11,550 | 2050 3930 11,720 | 12,930 
$4,059 7880 1440 2170 8020 8,720 | 9,690 | 1770 3040 9,°40 | 10,700 
49,600 8140 1160 2680 8230 8,920 | 9,760 1390 3220 9,870 | 10,830 
43,00) 7050 1030 2330 7130 7,830 8470 | 1280 2790 8,540 | Y,403 
round ends tending to buckle vertically 5000 Ib. to] this manner, and making them of cast iron. This type 


10,000 lb., the highest stresses being on the rods of Isec- 
tion. The stresses due to centrifugal force varied from 
5000 lb. to 11,000 lb. The whole of the stresses given for 
coupling and connecting-rods are on the main part of the 
rods, the stresses through the straps, &c., being ignored. 

Crankpins.—Crankpins are made of either Siemens 
steel with tensile strength varying from 30 to 40 tons, and 
elongation from 25 to 30 per cent. on 2 in. ; of Yorkshire 
iron, tensile strength about 24 tons, with elongation about 
25 per cent, on 10 in.; or of Whitworth fluid compressed 
steel, tensile strength about 36 tons, with elongation 
about 25 per cent. on 2 in. The stresses on crankpins 
for inside-cylinder engines, or on driving crankpins for 
outside-cylinder engines, on which’: the connecting-rod 
is next to the wheel, ¢.¢., inside the coupling-rod, are 
infinitesimal, the sizes being determined almost entirely 
by the bearing surface. The writer has, therefore, con- 
fined his attention to the driving crankpins for outside- 
cylinder engines on which the connecting-rod is outside 
the coupling-rod, this being necessarily the case on all 
six-wheel coupled engines, and to trailing crankpins for 
outside-cylinder engines — which the connecting-rod is 
inside the coupling-rod. It has been assumed that the 
total piston thrust is uniformly distributed amongst the 
coupled wheels. Thus, in the case of a driving crankpin 
for a six-wheel coupled engine, the primary bending 
moment due to piston thrust is 4 total piston thrust 
multiplied by distance from centre of connecting-rod 
journal to wheel face, the counter bending moment due to 
the support of the coupling-rod being ; piston thrust 
multiplied by distance from centre of coupling-rod journal 
to wheel face. In the case of a four-wheel coupled engine, 
the 4 and the 3 each become}. By deducting the counter 
bending moment from the primary bending moment the 
actual bending moment is obtained, from which the stress 
can be easily calculated. The stresses thus obtained vary 
from 10,000 Ib. to 17,000 Ib., and any stress below 16,000 Ib. 
may be considered safe for any of the different materials 
mentioned. 

Slide Bars.—Slide bars are generally made of crucible 
cast steel or of Siemens steel, the majority of slide bars, 
whether one, two, or four per cylinder, being bolted down 
. each end, with the centre unsupported. They have 
been treated as beams supported with load in centre, 


bending moment wt With one bar per cylinder the 


pone varied from 7000 lb. to 10,000 lb., two bars 
me Ib. to 16,000 Ib., and four bars from 14,000 Ib. to 
opted Ib. Thus, stresses of 9000 Ib., 15,000 Ib., and 

a Ib. may be considered good practice for one, two, 
and four bars respectively. These stresses are all on new 
ars, and will give sufficient allowance for wear. On 
mal railways the bars are supported at the centre, the 

ndon and South-Western Rai way supporting them in 





has been ignored, as it 1s impossible to compare them 
with those of ordinary type. 

Driving Axles for Outside-Cylinder Engines.—These 
axles are generally made of Bessemer or Siemens steel, 
the tensile strength varying from 28 to 38 tons, with an 
elongation of from 25 to 35 per cent. The chief stresses 
on them are the bending stress due to the load on journal, 
the torsional stress caused by the unequal adhesion of the 
wheels, and the bending stress caused by the centrifugal 
force, when going at high speeds round curves. As the 
writer has not sufficient particulars to calculate the last 
stress, it has been ignored. When running at high speeds 
over uneven roads, there will probably be other stresses 
which it is quite impossible to calculate. It has been 
assumed that the piston thrust is uniformly divided 
amongst the coupled wheels. Thus in a six-wheel 
coupled engine, the bending moment due to piston 
thrust {is 4 in. piston thrust multiplied by the distance 
from centre of connecting- ring to centre of axle- 
box journal, and the ee moment due to load on 
journal, the load multiplied by the distance from centre 
of journal to centre of rail. As these stresses are at right 
angles to each other, we get, calling the resultant C, and 


the stresses A and B respectively, C= VA? + B® It 
is not probable, under any circumstances, that more than 
half the twisting moment is transmitted through the axle. 
This, therefore, becomes 


half piston thrust x length of crank 
2 





Having obtained the bending stresses A and B, the re- 
sultant C, and the torsional stress T, the total resultant is 

C Cc 

— + a > EF, 

ki 
The total resultant stresses obtained in this manner vary 
from 7000 lb. to 10,0001b, on new axles, and from 8000 lb. 
to 12,000 lb. with journals worn 4 in. Therefore, stresses 
of 8000 lb. and 10,000 lb. respectively may be considered 
good practice. 

Crank Aales.—Crank axles are usually forged from best 
Siemens steel, the tensile strength varying from 30 to 35 
tons, with an elongation of from 30 to per cent. on 
2in. To obtain the maximum stress at the centre of the 
axle, the writer has assumed that it is possible for the 
maximum piston thrust of both cylinders to be transmitted 
to the axle at the same time; thus to obtain the bend- 
ing stress due to piston thrust the axle has been treated 
as a beam supported, the centre of bearings being the 
centreof — and loaded at two points, viz., the centres 
of cranks. To obtain the torsional stress he has assumed 
that half the total twisting moment due to one crank is 


stresses with the bending stress due to load on journals 
resultant stresses at centre of axle varying from 9000 Ib. 
to 13,000 Ib. were obtained, and a stress of 11,000 Ib. may 
be considered good practice. The stresses on the journals 
were obtained in a similar manner to those for straight 
axles, it being assumed, however, that the total load 
due to piston thrust is transmitted through the axle 
instead of being immediately divided amongst the coupled 
wheels. The total resultant stresses obtained varied from 
7000 Ib. to 11,000 Ib. on new journals, and from 9000 Ib. 
to 13,000 lb. with journals worn} in. Stresses of 9000 Ib. 
and 11,000 lb. respectively may therefore be considered 
good practice. 

In conclusion, the writer must express his great in- 
debtedness to the following locomotive superintendents 
who have given him so much valuable information: Mr. 
W. Worsdell, North-Eastern Railway; Mr. H. A. Ivatt, 
Great Northern Railway; Mr. J. F. McIntosh, Cale- 
donian Railway ; Mr. D. Drummond, London and South- 
Western Railway ; Mr. W. F. Pettigrew, Furness Rail- 
a ; and Mr. ee gp North Staffordshire Railway. 

n the annexed Tables will be found six examples of 
stresses on each of the details mentioned in the paper, 
the whole beiug taken from engines running on British 
main lines. The calculations for the first example in 
each Table are also given in detail. 

_ The writer trusts that these notes will prove interest- 
ing to the members of this Institution, and that they will 
yield a long and interesting discussion. 


Piston-Rods. 
Tensile stress at centre 
ne 40750 oe 
3x 3x .7804 soceiate 
Stress as column 
40750 1 x 49 x 49 
= i LS SS ee 
xFe Ta +r ea3) akin 
Stress at bottom of thread. Diameter = 2.66 in. 
ae ake 
~ 2.66 x 2.66 x .7854 — 
Stress through keyway 
40750 
=— = 66! \ 
6.1 ie 
Shearing stress on key 
40750 


ate se he 13,760 Ib. 
Coupling-Rods. Four-Wheel Coupled Engines. 
Centrifugal force 
— 166 x (1.833 x 3.1416 x 5.833)? _ 
32 x .916 none a 


— 17025 

3} x 14 

Stress as column with fixed ends, tending to buckle 
1 x 94 x 94 


horizontally. 
1+ : 
( 3000 x 14 x 1h 


— 17025 
44 x 14 

Stress as column with round ends tending to buckle 

vertically 


Tensile stress 
= 3030 Ib. 


) = 5820 1b, 


_ 17025 1 x 94 x 94 a 
~ 4h x mn 750 x 44 x 44 ) — 
Stress due to centrifugal force 
6400 x 94 x 6 = 14,850 Ib. 


8 x 14 x 44 x 44 
Coupling-Rods. Six-Wheel Coupled Engines. 
Centrifugal force, coupled end 
_ 133 x (1.838 x 3.1416 x 5.833) 
+ 32 x .916 
Centrifugal force, solid end 
_ 166 x (1.833 x 3.1416 x 5.833)? 


32 x .916 


= 5120 lb. 


= 6400 Ib. 


Tensile stress 
11350 


= x lk 
Stress as column, coupled end, tending to buckle hori- 
zontally 
_ 11350 (1 4 1x 76 x 76 
~ 44 x 14 3000 x 14 x 14 
Stress as column, solid end, tending to buckle hori- 
zontally 
oa 11350 / 1 x 94 x 94 
44x14\ 3000 x 15 x 14 
Stress due to centrifugal force, coupled end 
nex XS 2 0m 


~ 8x 1h x 4h x 4h 
Stress due to centrifugal force, solid end 


= 2330 Ib. 





) = 3120 Ib, 





) = 3880 1b, 





transmitted through the axle. By combining these two 





x _ 0400 x XG _ 14,950 Ib, 
8x14 x 44 x 44 
Connecting-Rods, 
Centrifugal force P 
_ 138 x (2 x 3.1416 x 5 833)? _ 
= ~~" 32 x 1916 = 3020 1b. 
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Tensile strength ie 
34050 
=sx147 7000 lb, 
Stress as column, tending to buckle horizontally 
_ 34050 1x73x73\ 
~ BE x 12 (1 * 3000 x 13 x i) = 7830 Ib. 
Stress as column, tending to buckle vertically 
_ 34050 1x72x72\_, 
= 3 (2 * 150 x 3% a) + TOM. 


Stress due to centrifugal force 
3020 x 72 x 6 
= = 6220 lb. 
8xi?x3ix3, 
Crankpins. 
Primary bending moment, due to piston thrust 
= 45300 x 8in. = 362,400 1b. 
Counter bending moment, due to coupling-rod 
= 45500 » 28 2 = 71,800 Ib. 


Actual bending moment 
= 362400 —71800 = 290,600 Ib. 


Stress ‘ 
293600 a 
ai = 15,620 lb. 
U982 x BF x Se x BF 15,620 Ib., 
Slide Bars. 
Load on bars 
= 34050 x 12 — 567510 
72 
Stress 
— 5675 x 455 x 6 _ 19,350 1b 


4x5x2x9 

Driving Aales for Outside-Cylinder Engines. 
Bending stress due to piston thrust (A) 
a 45360 x 18} _ 

=3 x 0982 x 7} x 73 x 7} Fah, 

Bending stress due to load on journal (B) 

10640 x 8} 


— — 935 
= 9082 x 74 x 7} x7} OD 
Torsional stress (‘T) 
la? 
45360 x 13 _ = 1320 Ib. 


=3 x 2x .196 x 7} x 7h x 7} 
Resultant of stresses A and B 
= »/7380® x 23502 = 7760 Ib. 
Regultant of stresses A, B, and T 


7760 a 
“s 3 + Al es + 1320° = 7980 Ib. 
Crank Axles. Stress at Centre. 


Bending stress due to piston thrust (A) 
_. 35620 x 244 - 35620 x 14 _ on 00 1, 
.0982 x 7} x 7} x 7H 
Bending stress due to load on journal (B) 
— 15800 x 294 — 15800 x 244 _ 2100 Ib. 
.0982 x 74 x 74 x 7} 
Torsional stress (T) 
35620 x 12 
= 7196 x 7} x 7] x 7} x 2 
Resultant of stresses A and B 
= ,/9560? + 2100? = 9800 Ib. 
Resultant of stresses A, B, and T 


9800 a + 28702 = 10,580 Ib. 


a) 
Stress on New Journals. 
Bending stress due to piston thrust (A) 
35620 x 10 . 
= (0982 x 7 x 7h x Th ~ SOI. 
Bending stress due to load on journal (B) 
15800 x 5 


= 2870 lb. 


= 082 x 7h x TEx 74 — 1910 
Torsional stress (T) 
612 
ee = 25901b. 


= (196 x 74 x 7h x THX 2 
Resultant of stresses A and B 
= »/86202 + 1:10? = 8830 Ib. 
Resultant of stresses A, B, and T 


aso, ,/ SE8O 4+ 25908 = 9540 Ib, 


= a 
- 





AMERICAN RaAILROADS.—American railroad companies, 
which concluded contracts a year since, secured a great 
advantage by doing so. For instance, the Chicago and 
Alton bought 40 large freight engines twelve months 
since; some of them have m delivered and the re- 
nainder are being built. The difference in the cost now, 


and the contract prices a year since, is 600/. per engine; 
making a total difference of 24,000/. in the cost of the 
forty locomotives. 


LAUNCHES AND TRIAL TRIPS. 


Tue steel screw steamer Arechondo, built by Messrs. 
Craig, Taylor, and Co., of Thornaby-on-Tees, to the 
order of Mr. Antonio Uribe, of Bilbao, proceeded to sea 
for her trial trip in the Tees Bay on the 24th ult. The 
leading dimensions are: 299 ft. by 43 ft. by 21 ft. 3 in. 
moulded. The engines have been constructed by Messrs. 
John Dickinson and Sons, Limited, Sunderland, the 
cylinders being 21 in., 35 in., and 57 in. in diameter by 
39 in. stroke, with two large boilers working at 160 lb. 
pressure ; and on the trial trip a speed of 104 knots was 
maintained on the run from the Tees to the 'I'yne in the 
face of a heavy wind and strong tide. 

The s.s. Insizwa, the eleventh built for Messrs. John 
T. Rennie, Son, and Co., of Aberdeen, London, and Natal, 
by Messrs. Hall, Russell, and Co., Limited, of Aberdeen, 
was taken to sea for final trial on Tuesday, the 24th ult. 
She is 342 ft, long, 41 ft. beam, and 28 ft. deep, and is 
fitted out for 70 first and second-class engers, the 
first-class saloon and state-rooms being designed amid- 
ships and second class aft. Her machinery is of the 
triple-expansion type with cylinders 254 in., 424 in., and 
69 in. in diameter Y. 45in. stroke, supplied with steam 
from powerful double-ended boilers. The power de- 
veloped on trial was fully 2500 horse-power, and drove 
the ship, which is fine lined, at about 14 knots speed. 
Messrs. Flannery, Baggallay, and Johnson, of London 
and Liverpool, were consulting engineers. 





The steel screw steamer Bali, built for the Stoomvaart 
Maaschappij Nederland, and engined by Messrs. Bow, 
McLachlan, and Company, Paisley, went down the Firth 
on her trials on the 25th ult. The Bali is a steamer of 
about 7100 tons displacement, her principal dimensions 
being 322 ft. by 44 ft. by 23 ft. moulded, and 31 ft. to spar 
deck. She has triple-expansion engines with cylinders 
23 in., 38 in., and 62 in. in diameter by 42 in. stroke, and 
the boilers work at 180 lb. pressure, with Howden’s forced 
draught. The Bali ran a series of exhaustive trials on 
the mile. These were in every respect satisfactory, and 
despite the unfavourable weather—the trials being con- 
ducted in a gale of wind—an average speed of 10.8 knots 
was maintained on the mean of four runs, the engines de- 
veloping 1650 indicated horse-power. The contract re- 
— two days’ trial, but the owners were satisfied with 
the performance on the first day. 





The trial trip of the steam trawler Active took place 
on the 26th ult., and proved highly satisfactory, a speed 
of om knots being attained on the measured mile. The 
vessel is the second of two neg Acaomeaage by the 
Irvine Shipbuilding and Engineering Company, Limited, 
for the Peterh Trawling Company, Limited. The 
dimensions of the vessel are 117 ft. between perpen- 
diculars by 21 ft. by 11 ft. 9 in. moulded, and the en- 
gines, supplied by W. V. V. Lidgerwood, Coatbridge, 
are triple-expansion, having cylinders 12 in., 194 in., and 
32 in. in diameter by 22 in. stroke. 





The steel cargo steamer Alma, built by the Laxevaags 
Engineering and Shipbuilding Company, Bergen, Nor- 
way, went on her trial trip on October 26. She has been 
built to the order of Mr. D. W. Ellerhusen, Bergen, 
and to Norwegian Veritas highest class. The vessel is 
of the following dimensions: Length, extreme, 235 ft. ; 
breadth, 32 ft. ; depth, 15 ft. 8 in. She is 1032 tons. 
The engines are of the triple-expansion type, about 580 
——— horse-power, and a speed of 105 knots was 
attained, 


The results of the ten hours’ coal-consumption trial at 
Portsmouth on Thursday, the 27th ult., of the Kestrel, 
torpedo-boat destroyer, were worked out on Saturday. 
A speed of 13 knots was maintained with 475 horse- 
power, and the coal consumption was 2.24 Ib. per unit of 
power per hour. 

The s.s. Clumberhall, built by Irvines’ Shipbuilding 
and Dry Docks Company, Limited, for the West Hartle- 

1 Steam Navigation Company, Limited, proceeded on 
er trial trip on the 31st ult. She is of the following 
dimensions: Length, 352 ft.; breadth, 48 ft.; depth, 
27 ft. 9in. Engines of the triple-expansion type have been 
supplied by Messrs. Thomas Richardson and Sons, 
Limited, Hartlepool, with cylinders 24 in., 39 in., and 
66 in. in diameter by 45 in. stroke, and two single-ended 
boilers constructed to work at a pressure of 160 Ib,, a 
mean speed of 12 knots was attained which was considered 
very satisfactory. 





The s.s. Hillglen, a spar-deck steamer, built by the 
Northumberland Shipbuilding Company, Limited, of 
Howdon-on-Tyne, for Messrs. Hugh Evans and Co., of 
Live l, was taken to sea for her trial trip on the 31st 
ult. This vessel is 350 ft. by 48 ft. beam by 30 ft. deep. 
The propelling machinery has been ang Forte | the 
Wallsend Slipway Engineering Company, Limited, and 
consists of a set of triple-expansion engines with large 
steel boilers working at 180 Ib. pressure, the power 
developed rey J trial — being 2000 indicated horse. 
On leaving the Tyne the Hillglen was loaded with about 
2000 tons last in bunkers, and on the measured mile 
a speed of 13 knots was obtained. 


Messrs. Ramage and Ferguson, Ltd., Leith, launched 
on the Ist inst. a twin-screw steamer for the African 
poe ometey. Limited, of Durban, Natal, contracted 
for by Messrs. Donald Currie and Co., London. 


Messrs. Workman, Clark, and Co., Limited, Belfast, 











launched, on the 2nd inst., a steel screw steamer, named 





the Lord Downshire, built to the order of the Irish Ship. 
owners’ Company, Limited, of which Messrs. Thomas 
Dixon and Sons, Belfast, are managers. The dimensions 
of the vessel are : Length between perpendiculars, 405 ft,» 
breadth, 48 ft. 6 in. ; depth moulded, 32 ft. 3 in. ; with « 
deadweight carrying capacity of about 7500 tons. Machi. 
nery consisting of triple-expansion engines and three stee] 
boilers, has been constructed at Messrs. Workman and 
—_ Engine Works, and will be placed on board with. 
out delay. 





The s.s. Wearside, a large side-ballast tank steamer 
built by Messrs. William Gray and Co., Limited, for 
Messrs. J. and E. Kish, Sunderland, had her trial] trip 
on the 2nd inst. She is 350 ft. in length, 51 ft. in breadth 
and 27 ft. deep. Her deadweight capacity is 6200 tons, 
with large measurement capacity and area deck for 
carrying cattle or timber, &c. The machinery is of the 
triple-expansion type, supplied from the Central Engine 
Works of the builders, the cylinders being 25} in, 
404 in., and 67 in. in diameter by 45 in. stroke, and the 
boilers three in number, working at a pressure of 160 |b, 
per square inch. The average speed was 10} knots. 





The oil-fuel trial of the tank steamer Syrian, built by 
the Grangemouth panes Company for the carriage of 

troleum in bulk for tern trade, took place in the 

irth of Forth on the 2nd inst. The previous week the 
coal trials were very successful, the speed obtained being 
nearly a knot in excess of the guarantee. On Thursday 
the result obtained from the oil fuel was still more satis- 
factory. The oil used was that known technically as 
“ Astatki.” On running the measured distance the speed 
was 114 knots, or nearly a knot more than was the case 
when using Scotch coal. The number of revolutions was 
seven to eight more per minute, and the horse-power 200 
more than at the coal trial, while the steam pressure of 
180 lb. was obtained with ease, notwithstanding that all 
the auxiliary machinery was running the whole time, 
The consumption of oil at the trial was found to be 25 per 
cent. less per horse-power than the consumption of the 
coal. We understand it is the intention in the case of 
the sister vessel now fitting out by the same builders to 
ship sufficient oil fuel to take her to her destination in 
the East. hen on their regular services both vessels 
will use oil fuel. 


The Tyne Iron Shipbuilding Company, Limited, of 
Willington Quay-on-Tyne, launched on the 4th inst. a 
steel screw steamer, built to the order of the Stag 
Line, Limited, of North Shields, and of the following 
dimensions, viz.: Length, 345 ft.; breadth,, 46 ft.; 
depth, 27 ft. 2in. moulded. The engines, which are to be 
supplied 4? the North-Eastern Marine Engineering 
Company, Limited, are of the triple-expansion type, 
having cylinders 23 in., 38} in., and 64 in. in diameter by 
42 in. stroke, and working at a pressure of 180 lb. The 
vessel was named Begonia. It is interesting to note that 
the vessel is the eighteenth built by the Tyne Iron Ship- 
building Company, Limited, and the engines the twenty- 
eighth set built by the North-Eastern Marine Engine 
Company, Limited, for the above owners. 





The s,s. Caucasian, building to the order of Messrs. 
Lane and Macandrew, of London, by Sir James Lain 
and Son, Limited, Sunderland, was launched on the 4t! 
inst. She is of the following dimensions: Length, 
365 ft. ; breadth, 49 ft. 6 in.; moulded depth, 30 ft. 5 in.; 
and will carry about 6000 tons of petroleum in bulk, be- 
sides 800 tons of coal, and the usual stores. The vessel 
is being constructed under the — supervision of 
Messrs. Flannery, roy, and Johnson, of London. 
Engines by Messrs. George Clarke will be fitted amidships 
having cylinders 254 in., 42 in., and 69 in, in diameter, 
with a 45-in. stroke. Steam will be supplied from three 
large single-ended boilers at a pressure of 180 lb, per 
square inch, 








Society or Arts.—The Society of Arts commences 
its 146th Session, on the 15th inst., with an address from 
the Chairman of the Council, Sir John Wolfe Barry. In 
it it is probable that he will develop the subject of his 
address last year, ‘London Communications,” and will 
make some suggestions as to the ——- means of 
carrying his proposals into effect. The first paper after 
the opening meeting will be by Mr. D. E. Hutchins, who 
will p mie attention to the want in this country of mea- 
sures for the proper conservation of woods and forests. 
His argument will be that we are neglecting important 
sources of national revenue by allowing very large areas 
suitable for the production of timber to remain un- 
forested. At the next meeting Mr. Allan Wyon will 
give a paper, principally of an antiquarian nature, on 
“The Great Seals of England,” a subject on which he is 
the principal authority. At the other meetings before 
Christmas it is probable that Mr. Joseph Cash will des- 
cribe the substitutes which have recently been introduced 
to replace silk, and the methods of their production. 
Mr. F. G. Aflalo will draw attention to the necessity 
for some legislation to restrict sea — from catching 
immature and undersized fish; and Mr. H. Bloomfield 
Bare will describe and illustrate the methods which have 
recently achieved considerable success in America, of 
teaching drawing by the use of the blackboard, both 
hands being employed. Mr. H. H. Cunynghame, who 
has devoted a great deal of attention to the subject, will 
give a course of Cantor Lectures before Christmas on 
“The Art of Enamelling.” It is intended to demon- 
strate practically the whole process of enamel-making 
during the course. The Juvenile Lectures will be by Mr. 
Herbert Jackson, of King’s College, who will lecture on 
‘Phosphorescence,” a subject which readily lends itself 





to abundant and beautiful experimental illustration, 
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ELECTRICAL APPARATUS. 


A. H. Gibbings and J. y, 


Kay, Bradford, 
ection Connector. 


48, 
— (3 Figs.) 


Yorks. Trolley Wire 


September 12, 1898.—-This invention relates to improvements in 
contact devices used in connection with that class of electrically 
driven vehicles in which the electric cable or conductor feeding 
the trolley or its equivalent is divided into sections, and its 
object is to obviate sparking when the trolle 
‘section insulators ” from one section to another. 


passes over the 
For this pur- 




















pose movable springs or hinged bridge-pieces are placed adjacent to 
each section insulator, and these are adapted and arranged to be 
brought into position by the trolley to momentarily connect ad- 
jacent sections and make the cable continuous until the trolley 
has passed on to the next section. The drawings show elevation 
and under view of an ordinary section insulator fitted with these 
improvements, the cable terminals being broken away in order 
to show the remainder more clearly. (Accepted October 4, 1899.) 


23,659. D. Robertson, Glendale, Lanark. Electric 
Tramways. [4 Figs.) November 10, 1898.—This invention 
comprises improvements in means connected with the electrical 
propulsion of tramway cars, and consists of a method of and de- 
vices for transmitting electric current from underground con- 
ductors to the current collectors of such vehicles by means of 
contact studs placed between the rails very slightly above the 
street level. Inaddition to the main circuit conveying electricit; 
to drive the motors, an auxiliary circuit is used, fed by a small 
auxiliary dynamo working at a low pressure (say about 25 volts) 
and this auxiliary current is used to actuate automatic switches 
and make electric connection between the main circuit and the 
motors as the sliders of the cars pass over the contact studs, the 
switches being arranged so that each main contact is alive onl 
when the car is over it. In addition to the main contacts, whic! 
are laid along the centre of the track, there are other two sets of 
contact studs in line on one side of the centre, one set of these 





being placed alongside the main contacts and the other midway 
between them. The former set are connected to the coils for 
working the corresponding switches and are herein called the 
switch contacts,” while the latter set called ‘‘ auxiliary con- 
tacts” are joined permanently to the auxiliary circuit. Each car 
has an additional skate or slider which makes contact with these 
studs and serves toconnect the switch studs to the auxiliary circuit 
80 that when this takes place a current is thro the co 
of the automatic switch which is put ‘ on ” and the main slider 
can thus pick up current from the corresponding main contact. 
As soon as the auxiliary slider leaves the switch contact the 
automatic switch is released, and the corresponding main contact 
is disconnected from the high-pressure mains. Although the 
auxiliary studs are always “ live” they are at too low a pressure 
to cause either danger or inconvenience. The drawing shows a 


ghd arg switch for use in this system. (Accepted October 


5,792, oi Suresnes, 


1 M. Levavasseur, France. 
Motors. (2 Figs.] July 19, 1898.—An electric motor, according 


of these rings is stationary, the other revolves. The outer ring 
has the loops between its successive coils connec to segments 
of a commutator. The inner ring has its coils connected together in 
any desired order, being short-clrouited when the motor is supplied 
with alternating currents and being connected to a commutator 
when the currents are continuous. The motor is adapted for 
operation with mon or hase currents. The drawings 
show diagrammatically the coils and electrical connections. A and 




















B are the two rings either being stationary while the other rotates. 
Both rings are made of iron orlamine. The ring A is wound 
with coils, which, as shown in Fig. 1, may be closed on themselves 
when alternating currents are am on or, as shown in Fig. 2, 
may be connected to a commutator F when continuous currents 
are to be used. The ring B is wound with coils forming a closed 
circuit, the junctions of the coils being connected to the segments 
of a commutator provided with two or more brushes. (Accepted 
October 11, 1899.) 


20,398. A. B. Holmes, Liv 1. Motor Trans- 
formers, [1 Fig.) September 27, 1898.—This invention relates 
to electric transformers of the kind in which an electric motor, 
driven by current of high pressure, supplied by a main line from 
a generating station, drives a dynamo for generating electricity 
of lower pressure for use in a distributing circuit. In electric 
supply services, in which two or more compound-wound motor 
transformers are employed in a substation, or in separate sub- 
































stations, any excess of yocemes in one or more of the generators 
of these transformers is liable to reverse the polarity of another. 
The chief object of the present invention is to provide improve- 
ments in the generators of these transformers by which this re- 
versal of polarity ia prevented ; and according to this invention 
for the aforesaid purpose the a of the generator are com- 
pounded by being also wound with the conductor of the main line 
supplying the motor. (Accepted October 11, 1899.) 


19,806, E. Hollings, Chorlton, Lancs. Mouliing 
Gun-cotton Blocks. [5 Figs.) September 19, 1898.—This 
invention relates to consolidating gun-cotton into blocks. 
Hitherto in — gun-cotton it has not been practicable to 
extract all the air contained in the pores or interstices of the 
cotton, which air on removed, can expand and 
render the block spongey or laminated, and consequently the deto- 
nation is often incomplete. The object of this invention is to 
rovide appliances whereby the moulding of the gun-cotton may 
be accom ed in such manner that the air is removed and the 
fibres of the gun-cotton laid ther by gentle pressure so that 
a homogeneous mass is formed, free from lamination and air 
spaces. A mould or like container is used, and is provided with 
perforated sides. The gun-cotton is mixed with water into a 
thin pulp. which is fed into the mould from a tank as required. 
Within the mould isa revolving presser or layer consisting of a 
bar provided at the end with screw blades or equivalent devices 
which, as the bar revolves, = or lay the gun-cotton into the 
mould, the water bre ar 4 rough the perforation in the sides, 
the bara being weighted to give any desired pressure on the gun- 
cotton. In addition to the revolving motion, the bar may also 
free the screw blades from 
eep the pulp above the screw 
tated, and to prevent any settlement of the fibres until 





ae invention, consists of two concentric rings coiled with in- 
Sulated wire, each ring being made of iron wires or lamine. One 





through the tube as well as through the sides of the mould, and 
the core can also be used as a guide for the presser bar. When the 
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block of gun-cotton has been thus formed, it may be consolidated 
by hydraulic pressure as is usual. (Accepted October 11, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


19,690. W. T. Jones and J. E. Shore, Thames 
Ditton, Surrey. Multiple Tool Holders. [2 Figs.) 
September 19, 1898.—This invention relates to a multiple tool 
holder applicable to an ordinary lathe, and by means of which 
the latter is to vl intents and purposes converted into a turret 
lathe, the said tool holder being also applicable to other machine 
tools, such as planing machines and the like. According to this 
invention, the shank has mounted at or near one end a pivot, on 
which is a box which has in it a number of holes, radiating from 

















There are also a number of holes drilled and pao passing into 
the holes for the reception of the cutters, and these tapped holes 
have set screws therein for holding the cutters in their holes. In 
order to — the box steady, and to prevent it from turning 
round, there is a lever pivoted to and guided on the shank, one 
end of which lever is made slightly tapered and adapted to take 
into each of a number of slightly tapered holes or slots in the box, 
the lever being hormally kept in place by means of s& spring. 
(Accepted October 4, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING, 


22,182. A. oy ge Sheffield, Blast-Furnace 
Wor . (6 Figs.] October 21, 1898.—In blast and cupola fur- 
naces, as they are usually worked, the metal-bearing materials are 
in direct contact with the solid fuel, and the smelted or melted 
products are thus rendered more or less impure. This invention 
has for object to effect the treatment of ores and metals in fur- 
naces of the blast or cupola type in such manner as to avoid the 





objectionable results of their treatment in contact with solid fue 

For this purpose there is blown through refractory tuyeres into 
the lower part of the furnace, just above the well, combustible 
as and air under pressure, these or either of them being heated. 
When producer gas is employed the yey is placed near the 
furnace, and compressed air is sent into its lower and also 
by a pipe through its upper part, this pipe opening into the 





laid by the les. When it is desired to make hollow 
blocks, a perforated tube is used as a core, and water can escape 








tuyere through which the gas also passes from the producer 


the centre for the reception of the various cutters required ° 
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The gas enters the tuyeres around pipes which lead air into the 
said tuyeres in which the gas and air mix producing flame that 
acts on the materials in the furnace. In both cases the air and 
gas pipes are provided with check valves to prevent the forma- 
tion of explosive mixtures in the pipes or receivers. In a furnace 
thus worked with gaseous fuel iron may be purified in the follow- 
ing manner: The furnace which has a basic lining such as dolo- 
mite, lime, or magnesite, is heated and then charged to some 
height above the tuyeres with lumps of limestone. When the 
charge is well-hea‘ pig iron (it may be with portion of scrap 
and iron ore) is charged into the furnace with excess of limestone. 
As the molten metal descends it parte with amore and other 
impurities, and the purified iron is tapped from the well. When 
the furnace is employed to smelt chromite so as to obtain ferro- 
chrome, the lining should be acid or neutral, and water gas is 
preferably employed. (Accepted October 4, 1899.) 


RAILWAYS AND TRAMWAYS. 


20,718. J. Gooderson, a Berks. Pull-oft 
Slots for Railway Signals. (3 Figs.) October 1, 1898.— 
The object of this invention is that a signal in place of being 
under the control of one or two men, can be placed under the 
control of any number ; two or more as may be desired. A frame 
having two pivots, is fixed to the signal post at a convenient 
height. Uponone pivot are hung levers with balance weights, 
and upon the other is a rocking lever, one end of which is attached 
to the semaphore rod, the other being formed into a cage con- 
taining special-shaped dies. There is one weighted lever for each 
point of control, upon each lever is pivoted a shaped plunger 
which slides between the dies in the cage end of the rocking lever. 
The cage is long enough to take in the dies and the wide part of 
all but one of the plungers, these can be moved into the cage 











without moving the rocking lever, but upon the last plunger 
being moved, there is not room for it in the cage, and the rocking 
lever is displaced and the signal arm lowered. The rod end of 
the rocking lever is formed with a bridle, which rests on the ends 
of the weighted levers and prevents the rocking lever moving 
until the last plunger is moved; and by means of the same 
weighted levers returns the ance haga to its first position and 
the signal arm to danger upon the first withdrawal of any or 
either plunger from the cage. Either or any weighted lever may 
be first moved in this combination, and the last one to be moved 
pulls the signal arm off ; but the first lever to be lowered (and 
this may be any or either one) sets the signal arm to danger. 
This arrangement is also applicable to any signalling in which the 
consent of several parties are required for action. (Accepted 
October 4, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


22,058. J. H. Fullarton, Greeneck, and D. D. 
= Liverpool. Dis of Distillery Ef- 
fiuents. [1 Fig.] October 20, 1898.—This invention has refer- 
ence to the disposal of distillery effluents which it is desired to 
destroy or get rid of, such as the washings of tanks or vessels, 
spent lees, and the like ; and it has mainly for object to effect 
such disposal in an inexpensive manner. According to this 
invention, the desired end is attained by atomising or reduc- 
ing the liquids to the form of a fine spray, and employing the 
waste gases passing from the steel flues or other heating apparatus 
as a means for carrying the atomised liquid or spray up the 
chimney or smokestack, and from thence into the atmosphere, 
high above the earth. The spray is preferably introduced at 
the base of the smokestack. In one arrangement the liquids are 





drawn from a tank in which they lave been collected, and are 
through an atomiser or nozzle spraying device, and forced 
into the base of the smokestack, and are then, by the heat of the 
gases, evaporated, and in the form of vapour carried up the 
smoke space, so as to be d in a vaporous form, together 
with the gases from the chimney. In the drawing a represents 
the lower portion of a chimney stalk carrying away the waste 
gasee from the furnaces of the distillery. cis the main waste gas 
flue conveying the combined products of combustion from the 
flues to the stalk. d isthe spraying nozzle or atomiser in the 
base of the stalk, the liquid to be of being conveyed to 
it by a coiled pipe through the flue ¢, it being forced through 
this pipe and the nozzle by a pump, having been previously 
filtered. (Accepted October 4, 1899.) 
dlesex. 


19,538. J. T. Rossiter, Chiswick, Mid 
Steam es. [7 Figs.) September 14, 1898.—This inven- 


tion has reference to a construction of single-acting compound 
engine wherein the admission and exhaust of high-pressure 


steam to and from the upper or outer end of the high-pressure 
cylinder, and the passage of such steam from that en 


of the cy- 


linder to the opposite end thereof, to the upper or outer end of the 
low-pressure cylinder and to an exhaust pipe, is controlled by two 
separate valves arranged with their axes at right angles to the 
axes of the cylinders, and one of which, viz., the high-pressure 
valve, is driven and controlled by a drum or other expansion 
governor on the engine crankshaft, and the other (the low- 
pressure valve) is driven and controlled by an eccentric on such 
shaft, the valves being arranged to slide endways or to rotate. 
According to one construction, the high and low-pressure cy- 
linders are arranged vertically one above the other with a receiver 
between them, the high-pressure cylinder being uppermost and 
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provided at its upper end with a cylindrical valve-box which has 
one end in communication with a high-pressure steam inlet, and 
the other end through a vertical pipe or passage with a low-pres- 
sure valve-box, one end of which communicates with the lower 
end of the high-pressure cylinder through the receiver and the 
other end with the lower end of the low-pressure cylinder and 
with an exhaust branch through a steam chamber arranged at 
the side of the low-pressure cylinder, the lower end of this cylinder 
being arranged to drain into such chamber and exhaust branch. 
A modified construction of the double-engine type is also de- 
scribed and illustrated. (Accepted October 4, 1899.) 


11,557. C. Weichelt, Moscow, Russia. Steam Tur- 
bines. [2 Figs.] June 2, 1899.—This invention has for object to 
produce a steam turbine which rotates at a comparatively mode- 
rate speed, and in which the velocity of the exhaust is not unduly 
great. An apparatus is provided in which several couples of guide 
and turbine wheels lie close together, and all the turbine wheels 
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being fixed on a common axle, and all the guide wheels being 
ome to the turbine casing. The action of the.turbine is as fol- 
ows: The steam escaping from the first guide wheel a1 (provided 
with a regulating device) goes into the first turbine wheel b!, and 
gives to it, as well as to b2 and b%, which are fixed on the same axle 
the desired motion. The guides a2, a*, and a4 act in a similar 
way to the guide a. (Accepted October 4, 1899.) 


4258 F. Brown, Lar: Ayrshire. Packing Boxes 
for Steam Engines. (Pig) February 27, 1899.—This in- 
vention relates to packing boxes for steam or other engines, and 
has for object to provide a form of packing box which can 
be fitted either to new engines or to any existing engine. Appa- 
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ratus nae this invention comprises two solid brass 
bushes or riegs bored out to the diameter of rod required, their 
outside surfaces being turned to a somewhat less diameter than 
the diameter of the stuffing-box chamber into which they fit, so 
that the packing box has sufficient room to move laterally as the 





rod inclines. e top ring is turned with a flat face on its top 





end to suit the flat face of the neck bush, and the bottom ring 
is turned with a flat face on its bottom end to suit the flat face of 
the ordinary gland, thus —t sliding joints on their severa 
faces. The top ring is turned inside to a cone shape, and the 
bottom ring is made to fit on the outside of the top ring for part 
of its length, so that when the two are in position together 
there is between them a space for packing. On the outside of 
the top ring a recess is turned and fitted with two ‘‘ Ramsbottom ’ 
rings ; these press against: the walls of the stuffing-box chamber 
and prevent leakage from the top sliding joint. The packing 
box is tightened by means of ordinary gland studs and nuts, 
(Accepted October 4, 1899.) 


TEXTILE MACHINERY. 


24,033, R.L. Hathersleigh and 8. Jackson, Keigch- 
ley, Sorke. Loom Dobbies. [2 Figs.) November 15, 1 
—This invention consists of an arrangement of an open shed 
dobby such as is described in Specification 8000, 1897, for 
the pu of converting the same, when desirable, into a 
shut or centre shed dobby. In accordance with this invention 
the heald lever is connected to the baulk lever in the same 
manner as is described in the before-mentioned specification, but 
instead of the stud on which the heald lever fulcrums being fixed 
as hitherto it is arranged so that it can be fixed or movable as 
required. The heald lever arm has a longitudinal slot which 
the before-mentioned stud traverses vertically when required, 
and also a radius slot so that when the lever is operated it moves 
on a fixed pin and is thus held in position. When the dobby is 
working as an ‘‘ open shed,” the stud is fixed at the topof the 
slot and the heald lever fulcrumed on the same operates the 





heald which is connected to the before-mentioned arm. When 
the dobby is working as shut or centre shed, the stud being 
operated from any motor part of the dobby or loom traverses 
vertically down and up the longitudinal slot at each operation 
of the dobby, the movement being so arranged that at the part 
of the operation when the shed is required to be open, the stud 
is at the top of the slot, and the heald lever oscillates on the same 
as for an open shed, also at the t of the operation when the 
shed is required to be closed, the stud is at the bottom, and 
thus the arm is brought to a. vertical ition and the heald 
attached to the latter to its central position, and thereby the 
shed is closed as required. When the stud is making its vertical 
movement the heald lever fulcrums on its connection with the 
baulk lever. Acclutch and lever is applied to the stud so that 
the change from an open shed dobby to a shut or centre shed 
dobby and vice versa, can readily be made by the operator. (Ac- 
cepted October 4, 1899.) 


15,143. W. Hutchison, mdinbargh. Releasing 
Horses from Carriages. [2 Figs.) July 9, 1898.—This 
invention relates to improvements in appliances for releasing 
horses from carriages, and has for object to instantly free the 
horse from the vehicle in the event of the horse running away. 
In carrying out the invention, the ends of the traces are so 
attached to the trace bar of the carriage that by moving a lever 
near the driver’s seat the traces are disengaged from the bar. A 
rod is mounted at the front side of the trace bar, which may be 
moved toward one side or the other by means of an upright 
pivoted lever, the arm of which is operated by the driver ; the rod 
works through eyes fixed to the trace bar; by sliding the rod to 
the one side, the end of the trace is disengaged from the rod, and 
by sliding the rod in the opposite direction, the end of the trace 
is blocked. The saddle harness is not attached to the shafts, but 





to a tube into which the shaft is passed, so that when the horse 
is released it carries the tube with it. In the case of a pair of 
horses, the neck harness is disengaged from the end of the pole 
by a rod mounted along the length of the pole; by sliding the 
rod in the one direction, say towards the carriage, the neck har- 
ness attachments are disengaged ; the same pivoted lever which 
frees the traces may simultaneously operate the sliding rod of the 
pole, or as an alternative the rod may be arranged parallel with 
the top of the post, but on a pivot, so that by depressing the 
back end of the rod by a suitable connection of the lower end of 
the driver’s lever, the front end of the pole rod is raised, which 
motion cisengages the ends of the horses’ neck harness. _ The 
invention is also adapted for use with two-wheeled vehicles. 
(Accepted October 4, 1899.) 
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of trials of patent law cases in the United States, may be 
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AMERICAN COMPETITION.—No. IX.* 
By Wm. Mercatr, Engineer, Pittsburg. 


Some time ago I was invited by you to say why, 
in my opinion, Americans can compete with English 
manufacturers, and to state in what way American 
methods are more economical, and how much their 
raw materials are cheaper than the English. : 

I do not feel able to answer such questions 
directly, and can think of no better way to interest 

our readers than to give a history of a crucible- 

steel concern, and to leave it to them to draw their 
own conclusions. In 1865 three young men, a 
Sheffield lad, a hammerman by trade, a mechanical 
engineer, and a business man, the latter two 
Americans, built twelve melting holes and three 
steam hammers; in January, 1868, they were 
joined by another young engineer, and twelve 
melting holes and one 12-in. train of rolls were 
added to the plant. The total invested capital 
was 100,000 dols. 

About 1870 the Siemens regenerative furnace 
was introduced into Pittsburg, and shortly after, 
these young men tried one and found it efficient and 
economical. In less than three years they added 
more furnaces, until they had invested in furnaces 
and royalties 50,000 dols., without adding anything 
to the capacity of the plant except the equivalent 
of 12 melting holes. 

In about five years the saving in fuel wiped out 
the 50,000 dols., so that the change had then cost 
nothing. 

There was an enormous gain in the efficiency 
and in the behaviour of the men, that could not be 
figured in money ; it was a great advantage, how- 
ever, and it continues to this day. It was soon 
found that the best American iron of that day 
would not quite make as good steel as the 
best Sheffield brands; then one of the young 
men went over to Sweden, only to be told that 
it was impossible to buy a pound of the best 
Dannemora iron ; the Sheffield steelmen had 
bought it all for five years, with an option on 
the next five years, the owners being bound by 
strict contracts not to make any more iron, nor to 
sell any ore. After athorough visit to the mines 
and forges, our Yankee went back to Stockholm 
and told his iron merchants that the chain seemed 
to be complete, but that there was a link loose, and 
he wanted them to find it. There were man 
owners of the mines, and one obscure owner wit 
a disused forge had a right to some of that ore, and 
he wanted them to find that man, and get him to 
make them some iron. 

At first he was laughed at heartily, and then 
promised that a search should be made for his 
mythical man and forge. Within a month of his 
return home word came that the man with a forge 
had been found, and that for a three-years’ con- 
tract he would furnish an iron guaranteed to be 
equal to the famous double-bullet hoops L or other 
highest-class brands. The contract was made. At 
the end of three years it was continued, and the 
quantity was increased ; at the end of the second 
three years, all of the great Dannemora brands, 
with perhaps one exception, were for sale in the 
open market. 

Our young Yankee found the steel works of 
Sheftield as hermetically sealed as the Dannemora 
business, the holders of the keys being apparently 
unconscious that their most expert workmen were 
swarming over to the States, and that many of 
them were offering for sale copies of their mixtures 
for all of their brands. Our young men did not buy 
the mixtures, they bought the iron and employed 
the men. In 1876, Dr. C. W. Siemens visited our 
Yankee in Pittsburg and examined his plant ; he 
noticed some nice clean nut coal on the producers 
and asked its cost—75 cents, or 3s. a ton, astonished 
him. He next asked the quality and price of some 
iron he saw, and was told that it was about equal in 
quality to the ordinary grades of Swedish melting 
iron and cost about 9/. a ton where it lay. Then 
he asked, ‘‘ What do you want of a tariff when 
you have such splendid cheap fuel and good cheap 
iron?” He was told that it was for defence, and 
out of pure benevolence and love for our British 
cousins ; for defence, because the cheapest and 
best standing army was a nation of well-paid 
and contented citizens ; for benevolence, because if 
the tariff were removed and our men were brought 
to the level of Sheffield wages, Sheffield would 
starve, and we did not want to starve our relatives. 








* See pages 347, 379, 413, 445, 480, 515, 549, and 583 ante. 





At the close of his visit Dr. Siemens placed his 
hand on our Yankee’s shoulder, a strange and 
rather sad expression was on his face, and he said, 
‘* My young friend, I have been very much in- 
terested to-day. It pains me far more than I can 
tell you to have to come more than 3000 miles from 
my home to find the best application of principles 
that I have spent my whole life in developing. 
Your plant is fifty years ahead of anything in 
Sheffield.” 

In regard to the workmen, it is safe to say that 
a more hide-bound set of men never left England. 
‘*You mustn’t do this;” and ‘‘you cannot do 
that;” ‘‘this is impossible, and such a thing as that 
was never heard of,” &c. After ten years or so you 
might ask the most stubborn of them to do the 
most apparently impossible thing, and the answer 
would come, ‘‘T’ll try it.” Why? It must be in the 
air. In regard to iron, the best Dannemora still 
maintains its pre-eminence for some special pur- 
poses, but the great bulk of American steel is now 
made of American iron only slightly, if at all, in- 
ferior to the Dannemora, and costing less than 
one-third as much. In the sixties, axe steel and 
fine edge-tool steel cost about 16° cents a pound ; 
in the nineties, axe steel sold for 4 cents a pound, 
and the axe makers say the steel is good, and that 
they are inspecting and testing their tools more 
rigorously than ever before. 

It is proper to say that the concern referred to 
is now prominent, successful, and wealthy. 
Whether the difference in the skill, energy, and 
efficiency of the mechanics of the two countries is 
a determining factor in competition, it is impos- 
sible for one to say who has no other knowledge 
of these characteristics of the men in one nation, 
than such as any man may obtain who reads such 
papers as ENGINEERING. 

hirty years of experience with him in this 
country leads one to the conclusion that John 
Bull is a thoroughly good fellow—strong, active, 
and ambitious, and obliging when he is taken in 
the right way. He is generally prosperous and 
well-to-do, and owns his own home or builds up a 
business for himself when he uses his ale sparingly. 
Ale and the climate of America do not appear to 
agree, and when the disagreement is reinforced by 
hard liquor, disaster follows. 

As to engineering ability, skill, scientific know- 
ledge, and patient and careful research, English 
engineers are certainly in the front rank in skill 
and knowledge, and well in the lead in careful and 
patient research. If we Yankees are in too much 
of a hurry to give time to patient research, we 
take time to read your technical journals, and 
sometimes we profit by them. In regard tc 
Nature’s gifts, we are all familiar with the excep- 
tional bounty to England, but it seems as if the 
world had hardly begun to realise the remarkable 
richness of the great Appalachian region of the 
United States. 

From well upin New York, extending in a south- 
westerly direction through Pennsylvania, the 
Virginias, North Carolina, Kentucky, Tennessee, 
and far into Georgia and Alabama, is a mountain 
region abounding in coal, iron, and other minerals. 
There is scarcely an arid acre in the whole region, 
and the climate is healthful and invigorating. 
This country is flanked on all sides by some of the 
richest agricultural districts in the world. It is 
traversed by numerous large rivers, the navigable 
distances from Pittsburg being given at about 
15,000 miles. Coal is as the dirt in the hills; it 
is estimated that in Western Pennsylvania alone, 
above the water levels, and leaving out all veins 
less than 3 ft. thick, there has been enough good 
coal located by the State Geological Survey to 
supply all of the demands of this continent for 
500 years. Add to this the great known deposits 
below the water levels, the States of West Vir- 
ginia, Maryland, Kentucky, Tennessee, and large 
parts of Alabama and Georgia, and you have a coal 
area where you might hide the whole British coal 
district several times over. 

If there is another spot of earth of such size and 
great natural wealth as this Appalachian region, 
man has not discovered it, or if he has, he has not 
made it known. This then is enough in consider- 
ing the probabilities of the future ; your readers 
are already well informed as to how much more 
there is in our country. You know of our annual 
output of millions upon millions of tons of coal, 
iron, steel, glass, &c., and yet the greater part of 
our Appalachians is virgin territory ; where you 
may hunt the wild turkey and deer in immense 





forests of fine timber, where the speckled trout 
abounds in the streams, and where the natives 
still find corn pone, and hog and hominy, sufficient 
for their wants—a diet not to be despised after a 
day’s tramp in the woods. 

In the near future the competition between us 
will be keen, sharp, and vigorous ; let us conduct 
it as fairly and in as manly a way as our Cup 
challengers and defenders have done recently. 
In the far future, when you have practically 
exhausted Nature’s bounties, there will be room 
over here for all of your workers, and over there 
a lovely resting place for the worn and weary. In 
the meantime, as between ourselves, ‘‘ Let us have 
peace.” 
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Die Stiidtische Wasserversorgung im Deutschen Reich. 
By E. Granny. Munich and Leipzig, 1898: R. Olden- 





burg. 

In 1883, Herr Grahn, now residing in Hanover, 
compiled a pamphlet on the water supply of Ger- 
man towns for the publications of the Hygienic 
Exhibition of that year. The work had to be 
hurried, there being only a few months at the 
author’s disposal. By request of the Deutsche 
Verein von Gas und Wasserfachmiinnern, the 
author. is now writing a similar, but much 
more comprehensive, work on ‘‘ Municipal Water 
Supply in the German Empire and in Some of the 
Neighbouring States.” The first volume now 
before us, a small quarto volume of 547 pages, 
deals with the towns of the kingdom of Prussia. 
The water works of the other German States, and 
of some towns beyond the frontiers of the German 
Empire, are to follow in a second part, and the 
author wishes to publish a third supplementary 
part in which he intends to sum up the whole 
subject from various standpoints. We trust 
that he will be able to carry out this plan. 
In our opinion the third volume will be the 
most valuable of the three. Not that we un- 
derrate what he has achieved already. Without 
entering upon any introductory remarks on the 
principles of water supply, machinery, apparatus, 
&c., the author gives, for each town, an outline of 
the history of the various projects and their 
growths, describes the works and conditions of 
supply briefly, states where engines, pumps, and 
meters come from, mentions capacity, original cost 
and, in some instances, working expenses per head of 
population, discusses special difficulties, the purity 
and temperature of the water, and adds 460 Tables 
of statistics of all kinds. The Tables are embodied 
in the subject matter, and an immense amount 
of information is offered in the most concise 
manner possible. But there are no di 8, no 
detailed descriptions, nor references to any. The 
work is essentially a report on the development 
and the actual state of Prussian water works, such 
as any Government will be pleased to possess, 
and from which engineers, as well as municipal 
authorities, may learn a great deal. But we think 
the work would be incomplete without Part III., 
and as the author speaks somewhat doubtfully 
about that part, we desire to emphasise this 
point. 

The present volume reviews the water supplies of 
1244 towns and hamlets. In the case of 7 places, 
no information could be obtained ; 336 towns and 15 
other places, generally of more than 3000 inhabi- 
tants, still rely simply on public or private wells 
and pumps. There remain 395 towns and 412 
other places which have some system of water 
supply. But the author deals with all the 1244 
places, taking province after province, and in these 
first the chief city, and then the others, mostly in 
alphabetical order. The detailed Table of Contents 
enumerates the towns, and we find the respective 
parts of this Table repeated at the head of the cor- 
responding chapter. There is, moreover, a com- 
plete alphabetical index of towns, so that geo- 
graphically everything has been made as easy as 
possible. The tabular matter already mentioned is 
also indexed under the headings of lengths of pipes, 
number of hydrants, meters, &c. ; voal and gas 
consumption ; filters ; expenses of construction and 
maintenance; supply statistics; analyses, &. These 
alphabetical indexes further facilitate perusal of 
the volume. 

In the text the Tables are simply numbered. Al- 
though the explanatory remarks are always on the 
same or on the opposite page, the Tables might yet 
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have been headed *‘ engines,” ‘‘pumps,” ‘‘tempera- 
tures,” as the case may be. Without theaid of the 


union of gas and water engineers, at whose sugges- 
tion the author commenced his task, he would hardly 
have secured the rich material of his Tables. It 
must not be thought that he has published the 
sheets as they were sent to him. All Tables con- 
cerning the same subjects are arranged on the 
same plan throughout the volume, for which purpose 
many rows of figures had to be recast or reduced. 
The author points out in the preface that German 
technical journals now and then illustrate some 
noteworthy water works abroad, but rarely 
describe the plants of their own country. We 
were for the moment inclined to question that 
statement ; but Herr Grahn is, of course, right. 

Twenty pages are devoted to Berlin. It was 
not so much the cry for a purer water for drinking 
and cooking, as the wretched state of the street 
gutters which made the citizens of Berlin long for 
some sort of water supply, such as London, Paris, 
and Hamburg already enjoyed. Years passed in 
deliberations ; Major Bayer was sent to London 
and Paris; but the Revolution of 1848 broke out 
before anything had been settled. Then in 1852 
the President of the Police, Hinkeldey, entered 
into negotiations with C. Fox and T. R. Cramp- 
ton, and when the City Fathers wished to hear 
a little about the project before granting the 
money, he promptly signed the contract offhand 
in his capacity as Government official. In 1856, 
Henry Gill had everything ready for continuous 
supply from the works at Stralau. By 1873 the 
works became the property of the Municipality, 
in whose service Director Gill remained till his 
death. The success of this first English company 
in the Metropolis brought to Germany several 
British engineers of note, whose names are often 
mentioned by Grahn. At present Berlin relies 
upon the Lakes of Tegel and Miiggel, as we pointed 
out when reviewing the buildings of Berlin a year 
ago; the works at Stralau have been given up. 

The ancient city of Trier had also its difficulties, 
but these were not caused by imperious officials. 
The Romans had taken the water of one of 
the tributaries of the Mosel, eight miles distant, 
to the amphitheatre, the palace, and the baths. 
The monks of the fifteenth century brought the 
water of a spring some distance from the town 
in wooden conduits to their monastery ; in 1853 
iron pipes were introduced. But more water 
was needed, and experts came from all parts with 
great schemes. A famous water diviner, an Abbé, 
also turned up, and found water ; it was not difficult 
to find ; that it was unsuitable was not his fault. 
Many of the townspeople were quite satisfied with 
their 743 pump wells, 509 of which were considered 
good. When the aldermen could not make up 
their minds, they had the pump water tested ; all 
the pumps were condemned. The municipality 
had almost accepted one scheme, when another ob- 
liging expert established the hopeless absurdity of 
that project, and the vile character of the water. 
In their perplexity they came to an agreement with 
another engineer again, who did not trouble them 
even with a general idea of his plans. He obtained 
his concession, ceded it to an English engineer, 
who in his turn entrusted the contract to a Swiss 
firm. Matters went better than might have been 
expected, until drought set in—for some years pre- 
viously incessant rains had seriously interfered 
with water prospecting-—and a new pumping station 
had to be created in haste. The new water was 
assailed as dirty river water, and the station was 
closed by the police. Litigation followed, but the 
question fortunately came, not before a court 
of justice, but before arbitrators. After a care- 
ful inquiry, Giirtner, of Jena, decided that under 
certain conditions the new supply station might 
be worked, and he proved to be in the right. 
Far too much had been raade of a few bacterio- 
logical tests. 

At Cologne the last remnants of the Roman 
aqueduct, destroyed by the Franks in the fourth 
century, could be seen till 1745 ; but it was only 
in the last decades of this century that natu- 
rally filtered water, taken from shafts sunk not 
far from the Rhine, was introduced. Filter-beds 
are not often mentioned in the book ; in some in- 
stances, one would fancy, the necessity for filter 
ing the water must have been apparent from the 
very first. Thus, at Stassfurt, where the salt 


and the chemical works spoil almost every water- 


should take place in the houses ; the plan failed, 
and finally an artesian well was bored. 7 
works at Essen have their own water supply. 
Early in the sixties the pit water was collected 
in a pond, and thence conducted to the so-called 
central water station, an octagonal tower, con- 
taining eight engines coupled with double-acting 
pumps, and roofed by a tank, 90 ft. above the 
floor level. The water is used in the shops 
for cooling, tempering, &c., and otherwise in 
cases of emergency. The domestic supply for 
the Krupp colony, like the town water, is taken 
from the Ruhr River. The town started by laying 
520 ft. of 9-in. perforated drain pipes along the 
Ruhr River; these pipes lead to a well, more 
than 11 ft. in diameter, going down to a depth 
of 7 ft. below the bed of the river. The walls of 
the well, into which the suction pipe dips, were 
made permeable in parts. Further wells were 
added later. The author of the volume before us 
was, for some time, gas and water engineer in 
Krupp’s Works. 

In Upper Silesia the Government had to inter- 
fere to stop a water famine. The dolomites and lime- 
stones, overlying the carboniferous strata, are so 
full of fissures and hollows that the surface con- 
densation quickly disappears. When pumped up 
again from the coal pits the water has become an 
offensive liquid, and no drinking water could be 
obtained. We may mention that the same 
trouble is at present felt acutely in some parts 
of Bohemia. As long ago as 1826 the borough 
of Beuthen complained to the Government. 
But it took fifty years before the colliery owners 
admitted a certain liability, and eight more 
before anything was really done. Matters were 
certainly difficult. The available rivers were either 
impure or had to be spared for the sake of navi- 
gation. The wells finally adopted had to be sunk 
to depths of 550 ft. and 856 ft. When the cholera 
was approaching in 1892, ten locomotives were 
employed daily carrying water for Zabrze and some 
of the neighbouring stations. 

Halle-on-the-Saale, once of evil reputation for 
the cholera, has wonderfully improved since 1869, 
when the old pumping station was closed. The new 
water comes from a large gravel bed, four miles from 
thetown, forming a peninsula between two rivers. 
Salbach, who originated the scheme and carried it 
out, had first to convince his “a that it was not 
percolated river water which he pumped up. The 
gravel, which he assumed to form one bed, was 
afterwards found to belong to three hollows, how- 
ever, and the iron in one bed gave a good deal of 
trouble. The iron difficulty is common, particu- 
larly in North-West Germany, and is generally 
overcome, as at Halle, by aération and filtration. 
The new tariff charge is 0.16 mark per cubic metre 
(19 cubic feet for one penny) ; the brewers pay a 
quarter less. The average price of German water 
works is probably lower. The supply terms vary 
much. In many towns the water rate is pro- 
portioned to the rent ; sometimes the tariff depends 
upon thesize of the meter. As regards examina- 
tion of the water, there is likewise a good deal of 
divergence. We find daily, weekly, and monthly 
tests, chemical and bacteriological, occasional tests, 
and even one examination a year, as, for instance, 
in Dantzig ; Dantzig is not considered a healthy 
town. 

Frankfort-on-the-Main has acquired several water 
works with the incorporation of its various suburbs. 
The sources of the Vogelsberge and of the Spessart, 
which were tapped in 1870, are at a distance of 
41 miles from the city. These works were started 
by a private company and soon bought by the city, 
which had launched upon an unprofitable scheme. 
The combined mains which have a diameter of 
21 in., and which afterwards pass into a brickwork 
canal, are taken over a hill 230 ft. high. Kiel is 
another town which has some reason to distrust 
hydraulical and geological experts. But the author 
reports on the different schemes in so impartial a 
style that the reader has generally to finish the 
article before he can be certain, whether or not a 
certain project answered. The temptation to criti- 
cise must sometimes have been difficult to resist. 
The author might have exercised his editorial rights 
by omitting all reference to unsound schemes which 
never got beyond the paper stage. But he has only 
a few words for such, and we learn from failures as 
well as from successes. In the expectation that 
we shall find the critical guidance, which we have 


has acquitted himself with signal ability, conscien- 
tiousness, and discretion. Paper, print, and the 
general get-up of the book, also, are all that can 
be desired. 
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a right to expect from an authority of Mr. Grahn’s 
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THE WATERWAYS OF RUSSIA. 
By C. H. Moserty, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 551.) 


The Northern Dvina is the only one of these 
rivers of any commercial importance, with the town 
of Archangel about 35 miles from its mouth, at the 
head of the Delta. The mouths of the Dvina were 
discovered by the English navigator Chancellor in 
1553, thereby laying the foundation of the trade of 
Archangel. The river has been mentioned in con- 
nection with the Duke Alexander of Wirtemberg’s 
Canal route from the Volga to Archangel, which 
comes to the Dvina by the Soukhona. It is cus- 
tomary to apply the name Northern Dvina only to 
the river from the confluence of the Youg and 
Soukhona to the White Sea, a distance of 455 
miles; the length of the Soukhona being 325 
miles, and that of the Youg 365 miles. But for 
simplicity the Youg will here be considered as the 
upper part of the Dvina. Thus the total length of 
the river is 820 miles, and it is navigable by light- 
draught steamers for 540 miles from its mouth. At 
365 miles from its source it receives the Soukhona 
on the left, at 400 miles the Vichegda on the right, 
at 585 miles the Vaga on the left, and at 730 miles 
the Pinega on the right side. 

The Soukhona is 325 miles long and flows from 
the Koubenski Lake. At 45 miles from the lake 
it receives the River Vologda, and 30 miles up this 
river is the Government town of Vologda. mall 
steam tugs work regularly in connection with the 
Alexander of Wirtemberg Canal route, between 
Vologda and Archangel—730 miles—and between 
Lake Koubenski and Archangel—745 miles. 

The Vichegda is 750 miles long and is navigable 
by small steamers for 400 miles from its mouth. 
At 500 miles above its mouth it receives the 
Northern Keltma, along which a canal route was 
once in use to the Kama, as already mentioned, in 
describing the Alexander of Wirtemberg route. 

The Vaga is navigable by small steamers for 150 
miles, and the Pinega for 95 miles. 

The Delta of the Dvina begins at Archangel, 
from which town the river finds its way by many 
channels to the White Sea. The branch used for 
deep-draught sea-going steamers is called Maimaksa; 
its depth varies from 20 ft. to 49 ft. at low water, 
and its breadth from 700 ft. to 1050 ft. Outside 
the mouth a bar is formed, on which there is natu- 
tally only 11 ft. depth of water; the requisite 
depth is maintained by dredging. At Archangel 
the width of the main river varies from 1 to 2} 
miles, and then narrows down to 2800 ft. before 
reaching the Maimaksa branch. A good deal of 
dredging has been done to preserve the proper 
depth of channel, and in front of the town a 
channel 17 ft. deep at low water and 280 ft. wide 
is maintained. 

The tide extends to Archangel, but the rise and 
fall is very little—2 ft. at spring tides and 1} ft. 
at neap tides. 

In the main river, above the Delta, the maxi- 
mum velocity during ebb tide is 2? ft. per second ; 
opposite the town it is 12 ft. per second. In 
winter, under the ice, the current is not reversed 
—it is only slackened on the flood tide. 

The maximum rise of water in spring flood is 
21 ft., and the mean 7 ft. An enormous quantity 
of sand and mud is brought down by the flood 
every spring, necessitating much dredging. The 
whole Delta is of sand, and the channel is con- 
stantly disturbed by shifting sandbanks. 

The navigation season is very short, beginning 
about the middle of May and ending the end of 
October. 

The river flows through a well timbered and 
fairly fertile but thinly populated district, so that 
there is not much steam navigation on it. The 
register of 1893 shows that there were only seventy- 
five steamers belonging to the Dvina; of these, 
six ran from Archangel to Onega and the monas- 
teries in the White Sea, two ran to Mesen, two 
were sea-going tugs, twelve worked about Arch- 
angel and the Delta, and two worked between 
Vologda and the Koubenski Lake, and only fifty- 
one worked on the Dvina from Archangel upwards. 
With the exception of those running out to sea 
and some of those working about the Delta, they 
Were all light-draught boats, drawing from 2 ft. to 
3 ft.9 in, of water ; about two-thirds were paddle- 

ts; nine carried passengers only, twenty-seven 
Were tugs only, thirty-five were tugs carrying goods 


boats. The principal work of the steamers is tow- 
ing goods down the river. 

The exports from Archangel consist principally of 
oats, flax, tow, &c., linseed and linseed cakes, 
flour, tar, pitch, skins, timber (principally deals), 
&c., and amount to about 250,000 tons a year. 

The River Onega falls into the head of the Bay of 
Onega, at the mouth of which into the White Sea 
is the famous Solovetsk Island and Monastery. It 
is not navigated by steamers, An attempt was 
made to utilise the Onega for a through waterway 
from the White Sea to the River Sheksna and the 
Volga, but was abandoned, as already mentioned, 
at the end of the description of the Alexander of 
Wirtemberg route. 

The principal export trade is in deals, battens, 
&c., to the extent of about 30,000 tons per annum. 
The total goods traftic coming down the River 
Onega is, probably, about 40,000 tons a year. 

The River Mesen is to the north-east of the 
Dvina, and falls into the head of the Bay of Mesen, 
which opens out into the White Sea. The river 
has been left in its primitive condition, except 
that the channel, as far up as the town of Mesen, 
has been buoyed by the millowners for their own 
purposes, and there is hardly any navigation or 
traffic on it except that duc to some sawmills at and 
below the town of Mesen. The timber for these 
mills is floated down from the upper part of the 
river, and the converted timber, chiefly deals, is 
exported in steamers. The town of Mesen is 28 
miles up the river ; there is no port or harbour of 
any kind, and the steamers must load out in the 
stream or roadstead, as there is not sufficient water 
for them anywhere else. 

The obstacles to navigation are very numerous 
and serious. Owing to its position at the head of 
a funnel-shaped bay or estuary, the tides in the 
river are very strong, and rise as much as 21 ft. ; 
and though at high water steamers can steer a 
straight course, at low water there are many shift- 
ing sandbanks and shallows, on which there is only 
5 ft. or 6 ft. of water, to obstruct their course. 
The whole district is sandy, and the river bottom 
is composed of sand and mud, to which small 
vessels adhere so firmly, when they take the ground, 
that they cannot always be got off when the tide 
rises. There are also quicksands, which are very 
dangerous for small craft, which, if they ground on 
them, are apt to be sucked in. A case is on record 
of a small steamer being sucked in thus and entirely 
disappearing. 

Having cleared the river, steamers then have to 
find their way through sandbanks and reefs in 
passing from the Bay of Mesen to the White Sea. 

The River Petchora is far to the north-east of 
the Mesen, and falls into the Arctic Ocean, at the 
head of the Gulf of Petchora. Though a consider- 
able river, there is no navigation of any kind on it. 
It flows through a very wild and unpopulated 
country. 

The River Kama has been mentioned as the prin- 
ciple tributary of the Volga in the description of 
that river. Some particulars of it may be here 
added. It takes its rise in the boggy plateau of 
the Government of Viatka, and, after a course of 
1250 miles, falls into the Volga, 45 miles below 
Kasan. At their confluence the Kama is over 100 
miles longer than the Volga, and the direction in 
which the combined streams flow is rather that of 
the Kamathan the Volga; but the latter has the 
greater volume of water. At 380 miles from its 
source, the Kama receives the Southern Keltma on 
the left side, and at 416 miles the Vishera, which 
is navigable by steamers for 150 miles up; the steam 
navigation of the Kama ceases at the confluence of 
the Vishera with it, at 834 miles from its mouth. 
At 612 miles from its source it receives the 
Choosavaya on the left side. This is a very rapid 
mountain river 470 miles long, coming down from 
the Oural Mountains. It is available for floating 
down goods, in spring only, for 260 miles from its 
mouth, and is only navigable for steamers for 14 
miles, to where it receives the tributary Silva. On 
this river there are various works, the principal 
ones—shipbuilding, engine, and boiler works— 
being at the town of Koungour, 125 miles up the 
river, to which point it is navigable by steamers. 
At 630 miles, on the Kama, is the Government 
town of Perm, where there are many engineering 
works, and which is the chief business centre of 
this district. At 990 miles the Kama receives the 
tributary Biélaya, 780 miles long, on the left side. 
This is at first a turbulent mountain stream coming 


with the River Oufa, at the town of Oufa, 280 
miles from its mouth, up to which point it is navi- 
gable by steamers. The Oufa is 570 miles long, 
and is only practicable for floating down goods in 
spring. At 1110 milesthe River Viatka—580 miles 
long—falls into the Kama on the right side. It is 
navigable for steamers for 470 miles, or 40 miles 
above the Government town of Viatka. 

The navigation of the Kama is very similar to 
that of the Volga, but the shallows and sandbanks 
are not nearly so troublesome. Moreover, the 
navigation of the Kama has this great advantage 
over that of the Voiga that the bulk of the traftic 
is with instead of against the stream. 

The time of freezing of the river and breaking 
up of the ice varies with the degrees of latitude, but 
the average duration of the navigation is 6} to 
7 months. The spring flood rises 15 ft. to 40 ft., 
and begins to fall again early in June ; summer 
low water is reached about the middle of July. 
There are many. important engineering works on 
the Kama, and the traffic on the river is very 
considerable. 

Till the opening of the Great Siberian Railway 
from Samara vid Oufa and Cheliabinsk, the Kama, 
as faras Perm, was part of the great Siberian route. 
When the railway was opened from Perm to 
Eketerinburg and Tiumen, the traffic was continued 
along it as far as that point, and then went east- 
wards by water. Now the Great Siberian Railway 
competes with this route, but only to a limited ex- 
tent, as there is only one line of rails laid, and the 
number of goods trucks is lamentably deficient. 

Various proposals have been made for canal com- 
munication from the Upper Kama across the 
Timan range of mountains to the River Petchors, 
and thence across the Oural Mountains to the 
Siberian River Ob, so as to connect the water- 
ways of Siberia with those of European Russia ; 
but none have been found practicable, and the 
promotion of such a route must evidently be 
relegated tothe distant future. 

Most of the steamers running on the Kama, and 
many of those on the Viatka, and some on the 
Biélaya, are included in the list of steamersrunning 
on the Volga, as given in the description of that 
river. Besides those, the official register of 1893 
contains 28 steamers as running on the Kama and 
its tributaries only. 

The River Oka is the only other tributary river of 
the Volga about which anything more need be said. 
It has already been mentioned as forming part of 
the canal route between Moscow and Nijni Nov- 
gorod in describing that route. It rises on the 
high ground of the Government of Orlov, and after 
flowing through the most populous and principal 
manufacturing district of European Russia, falls 
into the Volga at Nijni Novgorod. Its total length 
is 970 miles, and it is navigable by steamers for 
810 miles above its mouth. It passes through the 
Government towns of Orel at 70 miles, Kalouga at 
250 miles, and Riasan at 530 miles, from its source. 
It receives many tributaries, of which only two, 
besides the Moskva, need be mentioned here—the 
Moksha at 810 miles, on the right side, navigable 
by steamers for 80 miles up, and the Kliasma, on 
the left side, at 910 miles. This latter river is 
navigable by steamers for 70 miles, where it re- 
ceives the tributary Teza, which is canalised for 56 
miles from its mouth, having five wooden locks 
and weirs. Higher up on the Kliasma is the im- 

ortant manufacturing and Government town of 
ladimir. 

The tributary Moskva has already been described 
with the canal route between Moscow and Nijni 
Novgorod. It falls into the Oka on the left side, 
at the town of Colomna, 540 miles above its 
mouth. : 

The depth of water in the Oka in summer is 
only sufficient for craft with 2 ft. 6in. to 3 ft, 
draught of water. : 

Many of the steamers navigating the Oka and 
its tributaries are included in the number of those 
given for the Volga in describing that river.’ But 
besides these the official register of 1893 gives 
forty-two others as running on the Oka only, and 
ten on the Moskva. 

A Canal Route was constructed from 1825 to 1850 
between the Volga and Moskva, starting from the 
Volga 115 miles below Tver, going up the Rivers 
Doubna and Sestra, then by the canal with 33 ma- 
sonry locks to the Istra, which falls into the Moskva. 
The route was inaugurated before the works were 
quite finished, in 1850. But when the railway to 
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poses, and a storage reservoir for this purpose has 
been built at Rugby Station, where the water will 
be collected and stored. 

Rugby Station, which is 44 miles north of 
Willoughby, stands in the cutting. Immediately 
to the north of the Rugby cutting the line crosses 
the main lines and sidings of the London and 
North-Western Railway, a little to the east of 
that company’s Rugby Station, by a viaduct of 
three lattice girders and two plate-girder spans, 
after which follows a viaduct of brick arches, then 
a high bank 15 chains long by 49 ft. maximum 
height, when the Oxford Canal and branch of the 
Avon River, are crossed by a viaduct of four spans 
of steel-plate girders. At the north end of the 
Oxford Canal Viaduct the southern division under 
the supervision of Messrs. Sir Douglas and Francis 
Fox terminates, and joins the northern division 
under Mr. Parry. The total amount of excavation 
on the Rugby division of contract is 1,829,000 cubic 
yards. Including the amount taken from the 
Catesby Tunnel and the cuttings between Woodford 
and Catesby, the total for the 16 miles of line be- 
comes 2,965,000 cubic yards. The whole of the 
line between Rugby and Woodford, as shown by 
the cuttings, points to the fact of the formation 
being glacial deposits or lower lias. * 

The Catesby Tunnel is straight and on a down 
grade of 1 in 176 towards the north, the exact 
length being 29984 yards. In the earlier stages Mr. 
Henry A. Dibbin was resident engineer, and he 
was succeeded by Mr. Hutchinson, while through- 
out the whole works Mr. F. H. Frere was as- 
sistant. The tunnel was worked from nine shafts, 
five of which were brick-lined to form permanent 
ventilating shafts. There were five break-ups at 
the north end of the tunnel where shafts were not 
allowed to be sunk. The average rate of progress 
for the southern portion of the tunnel was 1 ft. per 
face per day when in full working order, but the 
progress made on the northern portion was not quite 
so good on account of the ground being heavier and 
there being more water to contend with, necessi- 
tating shorter ‘‘lengths ” being taken out. 

The total time taken from the first shaft length 
to the completion of the tunnel was twenty-five 
months. The material through which the most of 
the tunnel was driven was marly clay, fairly dry, 
and with seams of rock of varying thicknesses 
running through it. Some of this rock was hard 
enough for such purposes as bottom pitching for 
the permanent way, &c., but most of it weathered 
and disintegrated on exposure to the atmosphere. 
The ordinary system of timbering for a tunnel in 
this class of material was adopted, the top heading 
being driven in advance of the work a sufficient 
distance to allow the crown bars to be drawn for- 
ward on the completion of a length ; the ‘ taking 
out” bars being, of course, removed as the brick- 
work came up tothem. No bottom heading at all 
was driven where the tunnel was worked from 
shafts, the ‘‘length” being taken out for the full 
section of the tunnel, and being bricked in as soon 
as the excavation was out, thus forming a com- 
pleted length of tunnel. The total excavation in 
the tunnel and permanent shafts amounted to 
283,530 cubic yards (of which 3400 cubic yards are 
in the permanent shafts). A section of the tunnel 
is given in Fig. 376 annexed. 

There are on the whole contract 46 bridges under 
and over the line of various types, but they 
do not differ materially from those illustrated and 
described in a former article. On the whole con- 
tract there were 32 culverts varying in size from 
2 ft. 6in. to12 ft. in diameter. But interest centres 
mostly in the viaducts on the section. 

The Catesby Viaduct is 476 ft. long between 
abutments, consists of twelve arches of 34 ft. 3 in. 
span at the springing, with a rise of 14 ft. 6 in. 
The picrs are 5 ft. 3 in. wide at the springing 
height ; and in side elevation they taper 1 in 30 
gradually widening towards their base. In trans- 
verse view, they taper 1 in 24. There is one stop 
pier 13 ft. 1} in. wide. The foundations were 
taken well into the decided blue clay, that which 
overlies it being a mixture of brown and blue, in 
horizontal thin layers, and wet in places, at 





* Mr. Beeby Thompson, F.G.S., F.C.S., has written a 
very interesting account of the os of the Great 
Central Railway from Rugby to ealiieed, which was 
published in the quarterly journal of the Geological 
Society for February, 1899, vol. lv. He has thoroughly 
investigated the various cuttings and tunnel shafts from 
— to time, and has classified the various fossils met 
with, 








varying depths from the surface. The foundations 
vary from 10 ft. to 20 ft. deep below ground. 
The concrete in the foundations is in the propor- 
tion of 7 of aggregate to 1 of cement, and varies 
in thickness from 4 ft. 6in. to 11 ft. 6 in., the 
length varying from 37 ft. to 43 ft.; and the 
width 12 ft. 6 in. to 19 ft. The weight per square 
foot on the blue clay with rolling load is nearly 
2} tons. The drainage of the surface water is 
effected by sloping the spandril filling towards one 
side of the viaduct and taking a drain pipe through 
the spandril wall to the hopper head of a down 
pipe at each pier. 

After the arches were turned, the outer spandril 
walls were carried up as usual, and two span- 
dril walls each 18 in. thick in cement brickwork 
were introduced to help to prevent the arch from 
being deformed. The pockets so formed were 
then filled with concrete, and in order to guard 
against the effects of the concrete swelling after 
being deposited in the pockets, and pushing the 
outer spandril wall over the faces of the arches 
at the ‘‘collar” joint, some thin planking was 
introduced, or, rather, placed against one of the 
faces of each of the two inner spandril walls, and 
after the concrete had set, these planks were 
drawn, thus leaving two small spaces for the con- 
crete to fill up in the event of any swelling taking 
place. After the concrete was set, the whole of 
the top surface of the viaduct from end to end 
was coated with Cliffe’s asphalte. 

Inverts were built to all the arches of this viaduct. 
Three of the inverts, viz., those on each side of 
the stream and that under the stream, were whole 
inverts. The others were partial inverts, viz., 
three of 5 ft. wide in each span. 

The greatest height from ground to rails is 63 ft. 
The viaduct is straight in plan, and built on a 
gradient of 1 in 176, rising towards the south. It 
crosses a steep ravine through which runs the 
River Leam from east to west. 

The Staverton Viaduct is similar in design to 
that of Catesby, and is 357 ft. long between abut- 
ments, and has nine arches. The height from 
ground to rail level is 60 ft. at the maximum. The 
foundations are in the same class of material. The 
weight per square foot on the blue clay varied 
between 2 tons and 2# tons, including the rolling 
load. In plan the viaduct is straight, and is built 
on a gradient of 1 in 176, rising south. It was 
decided to provide this viaduct with inverts for its 
entire length. Partial inverts were, therefore, 
built, viz., three of 5 ft. wide, in each of the three 
spans at the ends, whilst the three centre spans had 
complete inverts; that is, their width was made 
the same as the viaduct. This viaduct runs prac- 
tically north and south across the steep ravine 
intersected by a stream which feeds the River 
Leam on the east. 

In July, 1897, when the viaduct was finished, 
the bank at the north end was pushed forwards to 
join up and finish around the abutment, and 
towards the end of that month it was noticed that 
the coping showed an uneven line on top. On 
taking levels it was found that the coping had 
risen over the second arch from the north end, 
whilst at the abutment it had sunk about 6 in. 
A careful watch was kept, and as the movement in- 
creased fresh levels were taken, and careful measure- 
ments and plumbings. It was found that the north 
abutment had moved southwards about 4 in. at 
springing height, and still more at the arch, the 
face showing a batter of about 1 in 66 instead 
of being plumb ; the level at springing also was 
74 in. lower than built. On examining the 
first pier, an almost parallel movement with 
the abutment was found to have occurred south- 
wards, but it had only gone down 1 in. since it 
was built. Pier No. 2, from the north end, did 
not appear to have moved at all, and on trying the 
span, at springing height, between it and pier 
No. 1, it was found to be 4 in. shorter than built ; 
the arch in this span was distorted, and the coping 
and parapet walls raised with it. On opening up 
the inverts in this same span, it was found, as had 
been expected from the foregoing inspection, that 
the three partial inverts had been crushed, and a 
crack in the ground about $ chain behind the 
abutment had appeared, about 4 in. wide, extend- 
ing well into the field beyond the railway fence on 
the west, and as far as the fence on the east side, 
and taking a direction diagonally across the rail- 
way from N.W. to S.E. It appears, therefore, 
that a large portion of this side of the ravine had 
taken a south-westerly movement towards the 








valley, which was actually the case, the movement 
in the ground, which also extended through the 
newly tipped bank, corresponding with the mea- 
surements taken previously at the viaduct. 

The first thing done was to substantially strut 
the first three arches temporarily with timber, 
viz., those partially inverted, then to build in 
brindle brick in cement struts 5 ft. thick between 
the crushed inverts, and next to restore the partial 
inverts which had crushed. Meanwhile similar 
struts had been put in between the partial inverts 
of the third arch from the north end. The first 
span—that between the abutment and first pier— 
was next dealt with by excavating down between 
the three partial inverts until the slip was reached, 
the approximate depth having been ascertained 
previously by sinking a trial hole on the east side 
of the viaduct. The line of slip, distinctly marked, 
was met with at an average depth of 164 ft. below 
the surface, and was dipping from east to west 
about 1 ft. in 34 ft. ; and. also dipping south 1 ft. 
in 3 ft., that is, there was a sliding surface from 
N.E. to 8.W., corresponding with the 4-in. crack 
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in the surface of the ground before-mentioned. 
The excavation was carried down some two or 
three feet below the line of the slip, and parallel 
with it, and the trench filled in with 7 to 1 cement 
concrete. The top of these struts was brought up 
to the invert level. These two solid struts, there- 
fore, also form a dowel between the sliding sur- 
faces of the slip. 

Further precautions to guard against any further 
movement of the ground were adopted at the 
same (north) end of the viaduct. On either side 
of pier No. 1, solid concrete walls about 30 ft. 
long and 10 ft. thick were carried down well below 
the bed of the slip, forming strong ‘‘ dowels,” the 
wall in its length being parallel with the movement 
of the slip, and, therefore, diagonal to the line of 
the viaduct. The ends of these walls nearest the 
viaduct were some 20 ft. distant from it. 

These two dowel or stop walls were brought up 
above ground-line about 3 ft. 6 in., and form a 
stop for the toe of the bank which covers them. 
The arch, which had become distorted, was after- 
wards re-centred and restored to its proper shape, 
and the parapet rebuilt, as was also some of the 
spandril work which had been disturbed. No 
further movement has since occurred. 

The Willoughby Viaduct is 522 ft. long between 
the faces of the abutments, and has thirteen arches 
34 ft. 3in. span. The piers are built parallel both 
ways, and not tapered, as in the case of the 
Catesby and Staverton Viaducts. The greatest 
height from ground to rail level is 40 ft.; the 
River Leam crosses under this viaduct. The weight 
per square foot on clay under foundations is from 
2.09 tons to 2.59 tons, including the rolling load. 

The Rugby Viaduct, which is illustrated on 
our two-page plate, spans the main lines, the 
Peterborough branch, and sidings of the London 
and North-Western Railway, east of their Rugby 
Station, and is made up of one steel lattice girder, 
span of 171 ft.; two steel lattice girders, spans of 
111 ft.; one steel-plate girder, span of 75 ft.; and 
one steel-plate girder, span of 60 ft. Then follow 
a series of fourteen arches, one of 14-ft. span, and 
thirteen of 26-ft. span each (Fig. 377). These are 
taken across property belonging to the London and 
North-Western Dulivey Company, where possibly 
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gether, the bars being connected to the boom by 
double covers. The girders are well braced together 
with overhead bracing at each vertical ; the over- 
head bracings being connected together by longi- 
tudinal bracing (Figs. 384 and 385), whilst there is 
by means of plinths at different levels. The rise of | the usual diagonal bracing, rendering the whole 
arch is 8 ft. 6 in. The foundations of the piers structure very rigid. The floor is made up of cross- 
throughout the viaduct are taken down into the | girders and rail bearers, with flat plate flooring in 
blue clay, which varies in depth below ground from | the usual manner (Figs. 384 and 385). The weight 
5 ft. to 20 ft. and upwards, of the 165 ft. span complete is 307 tons, equivalent 


an extension of their sidings may be made. These 
arches will, therefore, enable them to lay their rails 
from east to west of the viaduct. 

The piers of the brick arch viaduct are 4 ft. thick 


at springing, tapering out wider towards the bottom 
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blocks, and are bolted through them and the brick 
pier into the concrete foundations ; the piers (Figs. 
378 and 379) are of brickwork in cement, faced 
with brindles. The weight on blue clay per square 
foot, including rolling load, varies from 1.57 to 3.23 
tons as a maximum. 

The erection of the lattice girders across the main 
lines of the London and North-Western Railway 
was done by means of a series of timber trestles 
connected at their tops by whole timbers, on which 
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Fics. 390 to 394. Oxrorp CanaL Viapuct, 





_ The main spans of 165 ft. and 105 ft. were neces- 
sitated by the position of the piers being fixed to 
suit the London and North-Western Railway Com- 
pany’s lines. Each span consists of two lattice 
girders, of the single or N type, spaced 29 ft. 9 in. 
centre to centre (Fig. 384). The girders are 18 ft. 
deep for both spans, while the width of the bays is 
15 ft. 4} in. and 15 ft. 63 in. for the 165 ft. and 
105 ft. span respectively (Figs. 380 to 384). The 
booms are 3 ft. wide and 2 ft. throughout of the 
ordinary box section. The ties and verticals are 
built of ordinary bars and angles, well laced to- 





to 1.86 tons per foot run, the total load on the 
girders being 2.75 tons per foot run, of which 1.75 
tons per foot run was due toliveload. The 105 ft. 
span weighed complete 163 tons, or 1.55 tons per 
foot run, the corresponding loads being respectively 
2.73 tons and 0.93 tons per foot run. 

The ends of the lattice girders are supported on 
Westwood and Rigby’s patent expansion bearings 
(Figs. 386 to 388). The southernmost end of each 
span is fixed, and the other end rocks to and fro 
with the expansion and contraction of the girders. 
The rocker and fixed bearings are carried on granite 


were laid cross timbers supporting a 3-in. decking. 
A steam travelling crane ran the whole length ot 
the platform, and picked up from the ground below 
the various portions of steelwork required, which 
had been brought and deposited there by the Lon- 
don and North-Western Railway Company. 

The Oxford Canal Viaduct, which is illustrated 
on the present and following pages, carries the rail 
way over the Oxford Canal, which itself is in bank, 
and also over a portion of the Clifton Brook. The 
viaduct consists of steel-plate girders in four spans, 
viz., two of 91 ft. each, one of 90 ft., and one of 
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110 ft. Each span consists of four girders set 


parallel to one another, two carrying the up and 
two the down line, thus forming two distinct 
bridges. 

The two inner girders, Figs. 394 to 396, are 
‘* fish-bellied” and are 6 ft. 9 in. deep at each end 
by 9 ft. and 8 ft. 6 in. at the centre. They are 
6 ft. apart, and carry the two rails forming the 
6-ft. way above. The outer girders are about 
10 ft. 11 in. from the inner ones, and are 7 ft. 9 in. 
deep with a parapet of lattice work on top 
4 ft. 8 in. high, Fig. 397. The timbers of the 
outer rails are carried on rail girders 1 ft. 9 in. 
deep between the cross-girders. These latter are 
3 ft. 44 in. deep and 15 ft. apart, Fig. 393. A 
#-in. steel decking supported on the edges of the 
top flanges of the girders runs from end to end. 
The total weight of steelwork in the superstructure 
of the Canal Viaduct is 675 tons, while the clear 
width between abutments is 410 ft. 9 in., i.e., the 
superstructure weighs 1.64 tons per foot run. 

The south abutment foundations, Figs. 392 and 
393, were carried down about 6 ft., when some good 
solid blue clay was met with. The next two piers, 
viz., those carrying the span ever the canal itself, 
were sunk through the canal bank. The following 
pier is a brick-in-cement structure 6 ft. thick car- 
ried up parallelin thickness. The north abutment 
was carried well down into the dry boulder clay, 
as was also the brick pier. 

It may be interesting to give a short descrip- 
tion of the work in connection with the sinking 
of the piers through the canal banks with which 
great care had to be taken, as there would have 
been a penalty, to the amount of 201. per 
hour, incurred in the event of any obstruction 
being caused to the canal traflic; and 20s. per 
1000 gallons for water wasted. Before com- 
mencing the sinking of these two piers and to 
guard against the possibility of ‘‘ drawing” the 
puddle lining of the canal in the operation, the en- 
gineers designed a special trough of steel to be used 
temporarily during the construction of these piers. 
The centre line of the railway being much on the 
skew with the canal, it was necessary to raise the 
temporary trough from its first position (Fig. 399), 
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opposite the south pier, which was first built ; and 
to place it in its position opposite the pier on the 
north bank. 

The trough itself was 80 ft. 6 in. over all, 8 ft. 
clear width inside, which was wide enough for the 
passage of one barge, and 5 ft. deep to the top of 
the steelwork. Bolted to the top flange was a 
12-in. by 12-in. timber sill running from end to 
end to serve as a fender for barges going through. 
The bottom plates were } in. and sides ;‘; in., 
stiffened every 4 ft. with 5-in. by 2}-in. and 2-in. 
T’s on the sides ; and with 6-in. by 4-in. by 3-in. 
joists under the floor. The trough was put together 
on the canal side and made watertight, and by 
means of timbering up the ends and caulking, it 
was caused to float into its required position, and 
there sunk on to the bed of the canal by taking 
out the timber ends. The canal had been care- 
fully sounded beforehand, and the trough made to 
suit the depth of water in the canal, When the 
trough had been sunk into position, a watertight 
puddle dam was constructed at each of its four 
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corners to the canal side, as shown on the sketch, 
Fig. 399. If, therefore, any disturbance of the 
canal lining had taken place during the operation 
of sinking the cylinders, only a portion of that con- 
tained between the dams would have been effected, 
and only the leakage of a small quantity of water, 
viz., that between the canal side and the nearest 
side of the trough. 

When the first three sets of cylinders had been 
sunk, the trough was raised by reinserting the 
timber ends in the grooves provided for them in 
construction, caulking up, and pumping out the 
water, when the trough floated. Men in diving 
dress had to be employed in digging out the 
puddle from along the bottom before the attempt 
was made to lift. The same process was gone 
through in connection with the second set of cy- 
linders. When the cylinders were all sunk and 
the girders erected, then the trough was lifted out 
of the water and taken to pieces on the canal side, 
the lifting being done by steam crane from the top. 
The trough was afterwards used as a footbridge 
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over the East and West Junction Railway. No 
trouble of any kind was experienced with the 
trough, nor with the lining of the canal, and there 
were no signs of the smallest leak through the canal 
bank during the sinking of the cylinders. 

There was nothing of a novel kind in the actual 
sinking of the cylinders. The correct position was 
carefully ascertained and marked out, and a flat 
benching cut on the canal slope, on which was 
placed the lower ring or kerb of the cylinder with 
a cutting edge on the bottom. The larger or middle 
cylinders are 12 ft. 9 in. in diameter, outside, by 
24 ft. long, and weigh 17 tons. The smaller ones 
are 9 ft. in. diameter by 24 ft. long, and weigh 
14.5 tons. The sinking was carried out by two men 
excavating inside and filling into skips which were 

wn up by steam crane, and shot on to a staging, 
the stuff being wheeled away to the bank close by. 
As the cylinders went down, the brick-in-cement 
lining inside was carried up to weight them and assist 
in sinking. In the case of the two larger cylinders, 
the lining was 3 ft. 4} in. thick, leaving a circular 
space for working the skips of about 6 ft. in dia- 
meter, and in the case of the four smaller cylinders 
the lining was about 2 ft. 3 in. thick, leaving a 
circular space of about 4 ft. 6 in. in diameter. 
When the cylinders had been sunk to their full 
depth, the bottom was undercut a foot round the 
whole circumference of the cylinders, so as to 
spread the concrete footings, the maximum load on 
the clay being 2.5 tons per square foot. The in- 
side was then filled in with concrete. There was 
no need to work under air pressure when sinking, 
as very little water was met with in four out of the 
six cylinders sunk. 

In the case of two of the cylinders, however, 
when sunk through the canal bank and about 6 ft. 
into the original ground surface, a thin bed of wet 
gravel was struck, causing some trouble and delay 
in pumping, which had to be kept up continuously 
until the cutting edge had reached the clay below 
again, when the water guadually ceased to come in. 
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In one of the cylinders the water from that same 
bed kept following down for many feet before it 
could be stopped. When the cylinders were sunk 
and filled in they were loaded with cast-iron weights 
up to 500 tons on the central cylinders and 250 tons 
on the side cylinders, the skin friction developed 
being equivalent to 5 cwt. per superficial foot. 
The circular brickwork was carried up to springing 
and two arches turned in the usual way with 
circular-ended piers. 

Trestles were.then built between the piers, and 
timbers laid across in the usual manner to take a 
3-in. decking on which the girders were put together 
and riveted up. The steelwork was conveyed to 
Rugby by rail, and transferred into canal boats, 
which brought it to the site by water. From the 
canal bank it was picked up by the steam crane on 
to the erecting stage. 


(Zo be continued.) 





EIGHT-SPINDLE DRILLING MACHINE. 

WE publish above illustrations of a multiple-drillin 
machine made by Messrs, Hill, Clarke, and Co., o 
Boston, and which possesses several details of in- 
terest. The special feature of the machine is the 
device for shifting the positions of the drills so that 
a large range of spacing in each direction is possible 
with a very simple adjustment. The machine illus- 
trated is capable of drilling eight holes simultaneously 
up tolin. diameter; the range of distance can be 
varied from 9 ft. 6 in. between centres of outside 
spindles to 40 in., and any group of these drills can be 
brought within 23 in. centre to centre. The diagrams, 
Figs. 3 and 4, show some yarieties of positigns, Each 
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drill has a lateral adjustment of 2 in. inside and out 
of the cross rail of the machine, and this range can 
be increased to 4 in. if desired. The length of table 
of the machine is 10 ft., and its total weight is about 
4tons. The chief advantages claimed by the makers 
for this machine are the great range of adjustment of 
each spindle along the rail, so that they can be 
brought very close together, and also the adjustment 
in the other direction, as indicated in the diagram. 








THE TRANSPORT OF TROOPS. 

WE give on page 632 an illustration of what may 
be regarded as ideal fittings for a ship for the trans- 
port of troops rather than those which characterise 
the great fleet of vessels which have been hastily 
chartered for the conveyance of an army corps to the 
war now being waged against the Boers in the South 
African Republics. For this purpose the Government 
had to charter nearly 150 ships whose aggregate 
tonnage exceeded 670,000 tons. at isa e fleet ; 
but, as we pointed out some time ago, in dealing with 
our great merchant fleet (see e 532 ante), it forms 
a comparatively small proportion of the shipping 
owned by Britain, so that it might have been possible, 
under certain conditions, to have chosen even more 
conveniently equipped and faster vessels. As regards 
speed, we find that two of the vessels can steam 184 
knots, both Castle liners; one 18 knots, an Orient liner; 
one 174 knots, an Anchor liner; two 17 knots, a 
Cunard and P. and O. ship; two 164 knots, a 
Cunard and White Star vessel; two 16 knots, an 
Orient and an Allan vessel; three 15-knot vessels, all 
Castle liners ; four 144-knot P. and O. boats, and one 
Union steamer. It is no part of our duty to dis- 
cuss politics, and we therefore pass from this matter 
of choice with the remark that when the need for 
transports was recognised the Government were 
able to secure the ships without seriously discom- 
moding our merchant service. Since.a large pro- 
portion of the troops came from India, it was only 
to be expected that the British India Steam Naviga- 
tion Company should supply the largest contribution 
of any line—twenty-five vessels of 90,575 tons. Then 
come several lines each with seven large vessels, in- 
cluding the Castle Line, Elder, Dempster, and Co, 
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the Cunard Company, and the Union Line. The 
tonnage of the Castle liners was 41,263 tons ; but, in 
addition, they have sent a large number of troops and 
munitions of war by their ordinary steamers. Up till 
now they have sent 10,127 officers and men, includin, 
General Buller and his staff, and they have also had 
the satisfaction of landing the first of the army corps 
this week. 

The Kildonan Castle is the most important of the 
troopships yet sent from this country, and the view 
we give (see page 632) of her leaving the Clyde, 

repared from a copyright photograph by Messrs. 
Shatiene: Macdonald, and Co., Glasgow, and another 
showing the principal troop deck are interesting. As 
we explained recently (see page 568, ante), this vessel 
was only launched on August 22 by the Fairfield Com- 
pany, and was to be handed over in February next ; 

ut on October 6 she was chartered by the Govern- 
ment, 3000 men were put on board by the Fairfield 
Company, first to tear out such passenger cabins 
&c., as minimised the space which could be given 
over to troops, and subsequently to construct such 
special fittings as were necessary to accommodate 
3000 men. The work was completed within three 
weeks, and the vessel sailed on November 4, und will 
land next week at the Cape 96 officers, 2225 men, 
six horses, a large consignment of Royal Engineers’ 
pontoon building, balloon, and other equipment, be- 
sides many guns and much ammunition, and all within 
three months of her launch as a steel shell—a per- 
formance eminently creditable tothe Fairfield manage- 
ment and to the Castle Line. The engraving we give 
(Fig. 2) shows the fittings so well that description is 
almost unnecessary. It will be seen that kits and 
lifebelts are stowed on temporary timbers between 
the deck beams, and these again carry the hooks for 
the hammocks, which during the day are stowed 
along the casings. The tables are collapsible and 
may be disposed of in a few minutes. Two decks 
are thus arranged. At the forward end there is an 
armoury where there are stored, tier upon tier, over 
3000 rifles and other arms. Forward also there are four 
cells in the ward-room, one of them well padded with 
straw. Aft there is a ward hospital, so arranged as to be 
divisible into separate and isolated wards. The ordi- 
nary cuisine is very extensive, but additional kitchens 
were fitted. The electric light will be a joy to the 
soldiers, no matter in what part of the ship they are, 
and the matter of ventilation has had special attention. 
Another important point is that 13,000 gallons of 
drinking water can be distilled each day, so that the 
little army which is now afloat in the vessel have 
special comforts. 

A word may here be said also of the splendid 
arrangements made by the London and South-Western 
Railway for the transit to, and embarking at, South- 
ampton of the troops. Nearly one-half of the troops 
sent to South Africa have embarked at Southampton. 
Up to the end of last week 26,578 men, 906 officers, 
about 100 horses, and a large number of guns, &c., have 
been despatched from the southern port in twenty- 
three vessels totalling 34,336 tons gross. Some of 
these, however, were regular liners, not troopships in 
the usual sense. The figures do not include such non- 
combatants as doctors, nurses, &c. The southern port 
has proved itself admirably suited for the work ; the 
Empress Dock and the new wharf which stretches down 
Southampton Water have been used. The railway 
runs alongside the steamers, and on the wharves there 
are a large number of hydraulic cranes running on 
rails. Thus guns, carriages, and horses, &c., were 
— embarked. On one day five steamers were 

espatched, taking with them, besides Government 
stores, 167 officers, 4756 men, 24 horses, 38 vehicles, 
and five guns. All five vessels left between 2.30 p.m. 
and 4.30 p.m. Nine transports, several of them vessels 
of 5000 and 6000 tons, were alongside at the same time, 
besides the ordinary liners. It will thus be recognised 
that splendid work has been done by Mr. John Dixon, 
the marine superintendent, and Captain Lewas, of the 
London and South-Western Railway, on whom de- 
volved the work of arranging for thetroopships. The 
company, too, have won golden opinions for the facility 
with which they have dealt with the railway traffic in- 
cidental to the embarking of the troops. To entrain and 
pass over the main line within a few hours 5000 or 
6000 men with their accoutrements, in addition to the 
usual heavy traffic, was a splendid feat alike for the 
general manager and locomo‘ive superintendent. The 
engines used for many of the trains have been of the 
new type with water tubes, which Mr. Dugald Drum- 
mond, the locomotive superintendent, introduced about 
& year ago (see ENGINEERING, vol. xlvii, page 772). 
They are doing well, and in some cases the time taken 
from Waterloo to Southampton is 1 hour 38 minutes. 
Up to date 150 military trains have been despatched 
from Waterloo. 








Lizcr.—The ein of pig in the province of Liége 
last year was 393,680 tons. This total was made up as 
follows: Refining pig, 28,515 tons; manganiferous pig, 
6259 tons ; Bessemer steel pig, 173,083 tons ; and Thomas 


steel pig, 185,321 tons. 





WORKMEN’S COMPENSATION CASES. 


Grant v. Rose and Andrews.—In this case, which was 
tried before Ridley and Darling, J.J., on October 30 
and 31, a question arose as to the responsibility of owners 
of factories who have dangerous machinery on their pre- 
mises. The plaintiff, a boy of fifteen, sought to recover 
damages for the loss of his arm, which was torn off by 
an unfenced saw. It appeared that the boy had been 
employed the day before the occurrence of the accident 
to ae up the chips of wood which were lying about the 
yard, and carry them to the engine shed. He had been 
told by the foreman not to go into the shed where the 
saw was running unfenced, and it was proved that on one 
occasion he had been forcibly ejected from the shed in 
question. It also appeared that proceedings had been 
instituted before the magistrates under Section 81 of the 
Factory Act, 1878, for the recovery of penalties, The 
justices, however, had refused to exact the fine. 

When the case came before the County Court Judge, 
the following questions were left to the jury: (1) Was 
the plaintiff engaged in any particular duty which neces- 
sitated his being in the shed where the saw was running ? 
—No. (2) Were the defendants guilty of negligence ?— 
We are of opinion that the defendant’s foreman was guilty 
of negligence in not seeing that his orders were executed 
by the boy. (3) Damages, if any, were assessed at 50/. 
Upon these findings the County Court Judge found for 
the defendants. The plaintiff appealed. 

It was argued by Mr. Bower, who ) rg for the 
appellant, that the whole factory was il egal, by virtue 
oF the machinery being unfenced. oreover, the 
fact that the plaintiff was a trespasser is immaterial, 
inasmuch as the defendants were breaking the law 
in “ey the machinery to remain unfenced. [Dar- 
ling, J.: If a burglar had entered the factory, and 
been cut by the saw, would he have been entitled to 
compensation ’] I take the case as far as that. The boy 
was engaged the day before, and it was found that he 
had been told not to go into the sawmill. The foreman 
was negligent in allowing him to go in. [Ridley, J.: 
Should the foreman have watched the boy all the time ?] 
They keep unfenced machinery on their premises at their 
own peril. In the Factory and Workshop Act, 1878, 
section 5, subsection 3: ‘‘ All dangerous parts of the 
machinery shall be... equally safe with regard to 
persons employed in the factory.” The section concludes 
with the following words: ‘‘A factory in which there is 
a contravention of this section shall be deemed not to be 
kept in conformity with the Act.” By section 81 of the 
same statute, the employer is liable to a fine of 104. 
if he commits any breach of the statute. In this 
case the boy was not a trespasser, because the 
factory was not kept in accordance with the Act. 
(Mr. Cababé: His work was in the yard, and he had 
no business in the shed. No device has yet n dis- 
covered which can be effective to prevent accidents when 
rough and knotted timber is being dealt with.] In Burn 
v. Holdbrook, 4 Bing., 628, it was decided that a person 
injured by a spring gun on another property can main- 
tain an action against the proprietor. The statutory 
right to immunity from unfenced machinery is not taken 
away by reason that the defendant is a trespasser in a 
different part of the factory. 

Section 94 of the Factory Act defines the meaning of 
the employment in a factory. In the case of Prior v. 
Slaithwaite Company, Limited (1898) 1 Q.B. 881, it was 
decided that a ‘‘ young person” working during the 
dinner hour, although contrary to orders, was ‘‘ employed” 
in the factory. In the present case, at the time of the 
accident, the boy was at work. [Darling, J.: Is it work- 
ing ina factory to have another boy throwing wood at 
one ?] It did not avail the defendants to give orders, once 
the statutory offence had been committed. 

Mr. Cababé, for the defendants : The boy was engaged 
to pick up sticks in a basket and put them into a cart. 
In violation of express orders, he left his ordinary em- 
ployment and went into the shed. A foreman and a 
carpenter both turned him out of the shed. The case of 
Harold v. Watney (1898), 2Q.B. 320, was decided on the 
ground that the ee fence along the highway was 
clearly a nuisance. The plaintiff in this case was guilty 
of that which, under the Workmen’s Compensation Act, 
would be styled ‘‘serious and wilful misconduct.” 
[Ridley, J.: There is a finding of negligence on the 
part of the foreman.] I submit that there is no such 
finding, as it would be impossible for the foreman to keep 
his eye upon every young person in the factory. 

It is important to notice that although the employer 
was convicted of a breach of the Factory Acts, the magis- 
trates did not award the 1002. which was within their 
power to award. Here the plaintiff was a trespasser, 
and as such he cannot claim compensation. This is not 
a case of concealed danger, or of nuisance near a highway. 
In Birchill x. Hickman (50 L.J. Q.B. page 101), it was 
held that the only duty on the part of a licensor is to 
take care that there is no concealed danger. That shows 
that there is no obligation even where the relationship 
of master and servant does not exist. To interpret the 
any oe as suggested on behalf of the appellant 
would be to extend it to a wholly unwarrantable extent. 
FE following judgment was delivered by Mr. Justice 

idley : 

This is one of those cases which falls somewhere near 
the line. The young person was employed by the de- 
fendants to do certain work in and about their building 
yard. It was the second day of his employment. He 
was told to sort wood in the yard, and he was forbidden 
to go into the shed where there was a circular saw which 
ought to have been equally safe to every person employed 
in the factory. It was not securely fenced, and was so 
far illegally in the factory. There is evidence that he 





was playing with other boys at the time of the accident, 





and the evidence shows that while so playing he fell under 
the saw. In one sense the shed containing the saw wag 
in the yard, but then it was not contiguous to the yard, 
The question arises under these facts, were the owners 
liable ? Mr. Bower contends that the lability extends to 
every one on the premises. But it is not necessary for 
him to go as faras that. I think it is clear that the boy 
was employed on the factory at the time. The saw, it 
is urged, was of the nature of a nuisance, and therefore 
the boy is entitled to claim damages, according to the 
principle laid down in Harold v. Watney. 

On the other side it is contended that the employers 
are under no liability, for two reasons : 

(1) Because there was no duty towards him at the time 
of the accident, as he was where he was forbidden to be, 
(2) Because he was guilty of contributory negligence, 
{His Lordship then referred to the finding of the jury, 
and continued :]} 

Upon these facts the County Court Judge entered 
judgment for the defendants. It remains for us to con. 
sider whether he was right in so doing. It was decided 
in Groves v. Lord Wimborne (1898) 2 Q. B., page 402, 
that the doctrine of common employment is not applic- 
able in a case where — has been caused to a servant 
by the breach of an absolute duty imposed by statute 
upon his master for his protection; but Vaughan 
Williams, L.J., said that the doctrine of contributory 
negligence would not be an answer to a claim for damages 
[see Poge 419]. But the action in the present case is 
founded upon a breach of statutory duty, and is also an 
action in respect of a nuisance, and it is clear that it is 
impossible for a plaintiff to maintain any action if he has 
been guilty of the grossest negligence. 

In Harold v. Watney, which has been referred to, there 
was a nuisance by which a boy had sustained injuries, 
There the law was distinctly laid down, and if it applies 
to the present case the plaintiff can succeed. The nuisance 
was at the side of a highway. The Lord Justice says: 
‘““A rotten fence close to a highway is an obvious 
nuisance.” The boy was occupying the highway in a 
manner which, according to the case of Lynch v. Nurdin, 
was natural for him todo. The essence of that case was 
that the nuisance adjoined the highway. Now, in this 
case is it the natural instinct of achild to do that which 
he has been told not todo. It would be carrying the de- 
cision of Harold v. Watney much too far to say that it 
applies to a youth of fifteen at work in a factory. The 
case does not stop there, for the fence was next to the 
highway. There is a considerable distinction between that 
case and the present. Mr. Bowers’ argument might be 
forced to this extent that however negligent the young 
person may have been, he was entitled to compensation. 
And, on the point of negligence, I do not think there is 
any evidence beyond that which necessarily follows from 
the statute not having been obeyed. For these reason I am 
of opinion that the County Court Judge was right in 
directing judgment to be entered for the defendants. 

Darling, J.: Iam of the same opinion. The boy was 
employed in the factory at the time that he received this 
injury. He may be a person entitled to maintain an 
action, in the event of an omission on the part of the 
defendants to fulfill their statutory duty. The case of 
Connell v. Worth appears to me to decide that a person 
protected by the Factory Acts is not entitled to demand 
compensation for injury resulting from og’ é conceivable 
form Of negligence. It is quite certain that the boy would 
not have suffered if he had not been rr. of contributory 
negligence, and the jury have found that it was against 
his duty to go into the mill. f 

Judgment for the defendants, with costs. Leave to 
appeal was applied for and granted. 

Lysens v. Knowles.—Judgment in this case was de- 
livered at the Salford Court on Wednesday, October 8, 
by His Honour Judge Parry. The plaintiff, a collier, 
brought aclaim under the Act against Messrs. Andrew 
Knowles and Son, of Pendlebury. The claim was dis- 
puted on the ground that the plaintiff had only been in 
the employment for two days. The ag 4 Court Judge, 
in giving judgment, said: ‘‘On the 20th day of Jay, 
1899, the applicant was injured by a fall of coal. He 
commenced to work on Tuesday, the 18th, at the rate of 
6s. per day. He was, in fact, a pieceworker. The case 
is an important one, the respondents contending that he 
is not entitled to any compensation under the Act. In 
the first place if a servant is employed on a_weekly 
wage the position seems clear enough. There 1s 
very little difficulty in the case of a man who is 
paid by the week. When injured he is unable to 
continue his work, but he remains in his master’s employ- 
ment, and unless the master terminates the contract, he 
is bound to pay the wages. Moreover, when the master 
does not terminate the contract it is quite easy to calcu- 
late the average yearly earnings. The question now 
before me is one which relates to a pieceworker. It is of 
no consequence whatever for the purposes of this Act 
when the respondents make up their books. All that I 
have to do is to find the number of actual weeks worked, 
and the amount of money actually earned by the piece- 
worker. I hold that the applicant has worked one week 
at 12s., and he is entitled to 50 per cent. of his average 
weekly earnings.’ 

is Honor hoped that the case would go to the Court 
of Appeal. 

Grifiths v. Davis and Sons.—In the Court of Appeal, 
before A. L. Smith, Collins, and Vaughan Williams, 
LJ.J., on November 11. This was an appeal from an 
award of the Judge of the Pontypridd County Court. 
The applicant was the mother of a collier who been 
killed ina mine. Judgment had been given in her favour 
for 60/7. The em —_ _— on the ground that there 
was no evidence qe ore the County Court Judge to show 
that the applicant was either ‘‘ wholly or in part depen- 





dent upon the earnings of the workman at the time of 
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his death,” within the contemplation of Section 7, sub- 
section 2, and the first schedule to the Workmen’s Com- 
pensation Act. f f 

Tt had been proved at the trial that the applicant lived 
with her daughter and a younger son, while the deceased 
resided elsewhere in lodgings on his own account. The 
mother had not been earning wages herself. The de- 
ceased had been in the habit of paying sums varying 
from 10s. to 20s. a week to his mother, whose expenses 
were also defrayed by her daughter and younger son. 

Mr. Ruegg, Q.C., and Mr. Arthur Lewis appeared 
for the applicant ; while the re were represented 
by Mr. Cripps, Q.C., and Mr. W. D. Benson. 

The Court dismissed the appeal. : 

Lord Justice A. L. Smith said: ‘‘This appeal must 
fail on the ground that it was not really disputed at the 
hearing that the money went towards the common fund 
which was used in the mother’s household. 

The rest of the Court agreed. 

Edwards v. The International Coal Company, Limited. 
—This case came on for hearing immediately after 
that reported above. It was an appeal from the award 
of the Judge of the Bridgend County Court in an arbitra- 
tion under the Act. An award of 225/. had n made 
in favour of the widow of a labourer killed under the 
following circumstances: He had been ordered to work 
with another man, their duty being to clear away coal 
from a roadway in the mine by picking it up and placing 
it in trucks. While he should have been attending to his 
work, he procured a mandril, and, although warned of 
his danger, proceeded to loosen a Pes piece of coal 
which fell upon and killed him. The County Court Judge 
found, as a fact, that he had received instructions from 
Austin, the man who had warned him, to clear away the 


coal. 

The employers disputed the claim on the ground that 
there was no evidence that the accident had arisen out of 
and in the course of the employment. 

The appeal was allowed. 

Lord Justice A. L. Smith said: ‘‘ Unless the applicant 
proves that the accident is within the Act the employers 
are entitled to judgment. In my opinion the applicant 
has failed to prove that. The County Court Judge has 
found that Austin ordered him to do the work. Jn my 
opinion there is no evidence to support that finding. 
Austin denied it, and even if the County Court Judge 
disbelieved him there was no evidence that he had said 
it. Further, I do not see that Austin was a person who 
had any authority to give the order. ollins and 
Vaughan Williams, L.J.J., concurred. 








IMMIGRATION INTO THE UNITED StatTes.—The number of 
immigrants into the United States in the twelve months 
ending June 30, 1899, was 311,7152. This total shows an 
increase of 82,416/., as compared with 1897-8. ‘The immi- 
grants brought with them money to the amount of 
5,414,462 dols. The largest increase in the arrivals re- 
corded were from Italy, the Austro-Hungarian Empire, 
Russia, and Finland. 

INSTITUTION OF MECHANICAL ENGINEERS.—On Monday, 
November 13, the second meeting of the graduates 
of the Institution was held at the Institution House, 
Storey’s-gate, Westminster. In the absence of Mr. 
Thornycroft, who was invited to be chairman for the 
evening, Mr. Henry Chapman, Member of Council, pre- 
sided. Mr, Alfred Marsden read a paper on ‘‘ Motor 
Haulage on Common Roads.” He discussed first the 
steam generator, which he held to be the most im- 
portant part of the motor. Three types of generator 
were described, and also some Pineal | types of carriages 
made by the author’s firm. The usual steam pressure em- 
ployed was 200 1b. per square inch, and a speed of the 
engine of about 500 revolutions per minute. For regu- 
lating the speed of the vehicles spur and chain gearing 
were employed. By means of the spurwheels three 
changes of speed when running ahead could be obtained, 
while a single change for reversing was employed. The 
framing of the carriage was made of rolled steel sections, 
angles, tees, channels, &c. In order to keep the weight 
of the carriage within the Government limits, a small 
factor of safety was necessarily employed. The frame 
was kept rigid in the fovloestet plane, but flexi- 
bility was essential in the vertical plane. For the 
toad wheels the author preferred wooden wheels 
with steel tyres, and gun-carriage naves. T'wo inde- 
pendent brakes were employed, one having a shoe 
acting on the road wheel and actuated by a screw, and 
the other > band-brake with a wrought-iron band 
and pulley. In constructing the gearing, aluminium- 

ronze was useful, but necessitated great care in making 
castings owing to the formation of cavities in the casting, 
due to a tilm of oxide forming in the mould and checking 
the flow of metal. The discussion was opened by Mr. 
Sennett, who described a method of mounting the front 
axle on a horizontal trunnion, which allowed it to conform 
to any irregularities in the road. He also thought that 
the difficulties of driving over newly-metalled 8, which 
were enlarged on by the author, were easily met by alter- 
ing the gearing of the engine. Mr. Philipson, of New- 
castle, said a few words from the coachbuilder’s point of 
view of the subject. Mr. Steevens described a method of 
attaching the tubes of the generator to the tubeplate so as 
to avoid leakage. Hesaid that the steering gear of some 
—— was auley, inasmuch as in turning sharp corners 
the steering wheels became fixed owing to the links, 
reich connected them to the lever coming in line. He 
ee a method of correcting the fault. Mr. Duncan, 
the honorary secretary, thought that steering by a lever 
= most dangerous when running at high speeds, and 
that a — wheel was preferable, as it could be kept 
steady in the hand of the driver. He said that he was 
engaged in designing racing motor cars. 


MISCELLANEA. 


TuE three ironclads just laid down by the Swedish 
Admiralty, and being constructed in Sweden, are to be 
provided with Yarrow boilers. 


The students of the Institution of Electrical Engineers 
will hold their first meeting for this session at 28, Vic- 
toria-street, S.W., on November 22, at 7.30 p.m. A 
paper on ‘‘ Switch Gearing” will be read by Mr. Nixon. 


_ During the past summer arrangements were made for 
icing the water supplied to some of the public drinking 
fountains at Boston, Massachusetts, U.S.A. The arrange- 
ment used was an ice-box fixed below the level of the 
sidewalk and surrounding the supply pipe. The ice 
required was collected from the corporation reservoirs in 
winter, and stored in suitable ice-houses till needed. 


The purchase by the Swedish State Railways of twenty 
American locomotives has m somewhat adversely 
criticised by the Swedish Press, and much and serious 
fault has been found with the locomotives. It appears, 
however, that there is really no cause for this fault-find- 
ing; that what had to be done to the locomotives after 
their arrival in Sweden was without any importance, and 
they have so far worked quite satisfactorily. 


Mr. T. Taylor, of 19, Sweeting-street, Liverpool, has 
sent us a sample of his ‘‘ tape converter ” intended to 
facilitate the translation of English measures into metric 
and inversely. The ‘‘ tape” is 40 in. long, and con- 
tains six scales, two of which relate to measures of length 
and the others to measures of weight. The equivalent of 
one of these metric measures in English can be read off 
instantly by comparing the twoscales. The dimensions of 
the ‘‘ tape,” when folded, are only 5 in. by 14 in. 


Information to hand from South Africa would seem to 
show that the Boers have not yet learnt how to render a 
rail unserviceable. 
them and then bending them round trees or the like. 
This was the plan adopted in the early days of the 
American War of Secession, but it was found that such 
rails were easily straightened again. The plan finally 
adopted was quite successful, but in the present state of 
affairs it may be unwise to publish it here. 


The steam yacht Midnight Sun, has been purchased 
by the Central British Red Cross Society, and fitted up as 
a hospital ship for service at South Africa. The fittings 
include an ice-making plant capable of producing 1 ton 
of ice per day, in addition to keeping cool the different 
provision chambers. The machinery in question was 
supplied by Messrs. J. and E. Hall, Limited, of Dart- 
ford, and — some ingenuity in arranging, as space 
was extremely limited. 


The Swedish railway authorities have propo3zed to the 
State to purchase a site for the new central station in 
Stockholm ata cost of 5,000,000 kroner. The plans for 
the new central railway station have not yet been finally 

assed, but we believe we are correct in stating that the 

rst three or four plans, which were awarded prizes at the 
recent competition, all had emanated from German en- 
gineers. This is not so much to be wondered at, consider- 
ing the large number of splendid railway stations which 
have been built in Germany of late years. 


In a letter to the Times published last Tuesday, Pro- 
fessor Oliver Lodge, F.R.S., suggests that telegraphic 
communication with Ladysmith might be resto by 
running a line across the town in an east and west direc- 
tion, and earthing the ends well. A second line having 
its ‘‘earths” as near as possible to those of the line 
erected by the besieged should be put up, and it would 
then be possible to signal from one to the other, using 
telephones as receiving instruments, and a dynamo or 

werful battery for providing the current in the sending 


ine. 


The first annual conversazione of the Society of Model 
Engineers was held on Saturday evening, November 11, at 
the Memorial Hall, Farringdon-street, E.C. An excellent 
collection of engineering models and tools was on view, 
the exhibitors including Messrs. C. A. Parsons and Co., 
who sent a model of a 35-knot torpedo-boat destroyer, 
and a model of a 30-knot cross-Channel steamer; the 
Great Eastern Railway Company, who sent a model of a 
single-wheel express engine, and samples of Mr. Holden’s 
oil fuel burner and other models; Messrs. Merryweather 
and Sons, who exhibited some models of steam fire 
engines and fire escapes; the Thames Iron Works Co., 
Limited, who sent four fine models of battleships and 
other steamers. The secretary of the society is Mr. 
Herbert Sanderson, The Mount, Ealing, W. 


An important series of fire tests with floors, partitions, 
and doors have just been completed at the British Fire 
Prevention Committee’s Testing Station at Regent’s 
Park. The international character of the committee’s 
work may be seen from the fact that three of the tests 
were for French manufacturers, whilst among the few 
special visitors were Herr Muthesius, the technical 
attaché to the German Embassy, and Commandant 
Welsch, of Ghent, representing the Belgian fire autho- 
rities. The French floors, partitions, and girder cover- 
ings made of a material called ‘‘ Gypsine,” were subjected 
to tests of an hour’s duration, the temperatures ranging 
as high as 1800 deg. Fahr., followed by the application of 
water; the floors, of course, being loaded. Some oak 
and walnut doors were tested for 50 minutes at tempe- 
ratures up to 2000 deg. Fahr. The results of these tests 
will be issued in due course. 


Since the year 1897 petroleum residuals have been used 
as fuel in the Nytvinsk Factory of the Kamsk Company, 





Russia, in the manufacture of sheet iron. The chief diffi- 


They are, it is reported, heating | b 





culty to be contended with in this manufacture i 
that of obtaining a proper temperature over the plates. 
With the introduction of petroleum furnaces this 
lack of uniformity has apparently been overcome, 
and the heat is evenly distributed over the whole 
plate, while air is admitted in the right proportions 
so that oxidation of the iron is prevented. e con- 
struction of the furnace used differs very little from the 
usual gas furnace. At the back of the furnace arch is an 
opening which admits an oil sprayer. This sprayer is so 
arran that it can be moved in any direction, whilst 


there is no ibility of any air entering except through the 
sprayer. The — of combustion travel through the 
side flues, and thence to the chimney. Each furnace has 


itsown chimney. As a rule this is short, as with petro- 
leum fuel less draught is required, and the fire can be 
regulated so that practically no smoke is observable. Abt 
the back of the furnace an opening is made to regulate 
the temperature and to increase or decrease the supply 
of fuel and air. As a rule, the petroleum furnace is 
heated very rapidly ; that is, it is ready for working in 
from 24 to 3 hours, and not more than 4 cwt. to 5 cwt. 
of petroleum are required for every three blooms dealt 
with, 

The experiments carried out at Crossness by Dr. F. 
Clowes with filter beds constructed of fragments of coke 
as large as walnuts, are interesting as proving once more 
that the purification effected by such beds isin no way 
due to a straining action. The filters were formed at the 
bottom of tanks having an area in each case of 240 
square feet, the layer of coke being 6 ft. in the case of 
two beds, and ina third 4 ft. About a month was needed 
to bring the beds into proper working conditions, and 
during this maturing period they were daily filled and 
emptied. When in proper working order the beds are filled 
to the level of the top of the coke, with sewage, and left 
for three hours. The sewage is then allowed to drain 
away slowly from the bottom, which in the case of the 4-ft. 
ed takes one hour, and the beds are then aerated for about 
eight hours. After having been in practically continuous 
use for ten months an examination showed the coke to be 
clean and sweet, having merely a slight earthy odour. 
The holding capacity of the beds had, however, diminished 
by partial choking of the voids, but it was found that this 
clogging up could be reduced by a previous partial sedi- 
mentation. The limiting capacity of the beds to yield a 
clear and odourless effluent has not P i: been ascer- 
tained, but at one time the 6-ft. bed dealt successfully 
with 1,665,000 gallons per acre per day. The effluent, from 
a bacteriological point of view, is no better than that ob- 
tained from the present pogrom ie tanks, but whilst 
fish placed in the latter die immediately, they thrive in 
that from the filters. As a matter of fact, the discharge 
of the bacteria-laden effluent into the river is of small 
sanitary importance, since it takes place miles below the 
intakes of the water companies, and into brackish water 
otherwise quite unsuitable for drinking. On standing, 
the eflluent does not become at all obnoxious, and so is 
unlikely to create a nuisance down stream, as has occurred 
in days gone by with certain chemical methods of purifi- 
cation in which an effluent not unsatisfactory at the out- 
flow from the works has undergone putrefaction on dis- 
charge into a watercourse. 


An ci gy ee of the jet pump, on an exceptionally 
large scale, has recently been carried out at the famous 
Comstock mines of Nevada. Some twelve years ago the 
working of the deeper levels of these mines was aban- 
doned, not owing to any poverty in the ore, but to the 
great practical difficulties that were encountered in work- 
ing at ae which, in the case of one shaft, attained 
3300 ft. The rise of temperature was so great that few 
miners could stand the work, and over and above this an 
enormous inflow of water necessitated a heavy expendi- 
ture on pumping. For these reasons it was decided to 
confine all operations to the higher levels, and the mine 
was allowed to fill f Aagen water, which it did to 
the 1600-ft. level. t year, however, it was de- 
cided to reopen these lower levels, the introduction of 
electric means of transmitting power rendering avail- 
able, for pumping, excellent water powers at no ex- 
traordinary distance from the mines. Tenders were in- 
vited accordingly for the work, but, contrary to expecta- 
tions, the lowest tenderer did not propose to adopt elec- 
trical methods of working, but to use instead a simple 
jet pump. The mouth of the shaft from which the water 
was to raised lies at an elevation of 6105 ft., and its 
extreme depth was 2900 ft. A plentiful supply of 
water was available, and thus the work presented 
no special difficulty. The supply pipe to the jet in the 
plant laid down is 12 in. in diameter, and the discharge 

ipe is 15 in. in diameter. The first pumping station was 
Exed at 1740 ft. below the shaft mouth, and 100 ft. below 
the standing level of the water. The discharge ipe was 
led into the Sutro Tunnel at a point 140 ft. above the 
level of the jet. The hydraulic head at the bottom of the 
supply pipe was equivalent to a pressure of 1136 Ib. per 
square inch. The arrangement is stated to have proved 
both effective and economical, the discharge after the 
water level had been lowered 100 ft. being 3300 gallons 
per minute, about 3 gallons of water being raised for 
every one entering the supply pipe. A second jet pump 
has since been installed. 





PrrsonaL.—Mr. E. C. Amos, M. I. Mech. E., of 11, 
Queen Victoria-street, E.C., has been appointed agent, in 
London and district, for Messrs. Samuelson and Co., 
Limited, of the Britannia Works, Banbury.—Mr. Thomas 
Smith, of the Steam Crane Works, Old Foundry, Rod- 
ley, near Leeds, informs us that he has opened a London 
office at 9, Victoria-street, Westminster, S.W., which 
will be under the management of his son, Mr, Walter 
Tom Smith. 
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KERMODE’S APPARATUS FOR BURNING LIQUID FUEL. 


(For Description, see opposite Page.) 
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KERMODE’S APPARATUS FOR BURNING LIQUID FUEL. 


Fig .8. 
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Tue systems of burning liquid fuel, mostly in vogue, 
— or ‘‘atomise ” the oil by a jet of steam, and in 
this condition deliver it to the furnace.* Kermode’s 
system differs from these in that the oil is first 
vaporised by being mixed with hot air, which is 
supplied under pressure for the purpose. The 
amount of air supplied this way need not neces- 
sarily be the full amount required for the perfect 
evaporation of the oil, as the burning vapour 
induces a current of air sufficient to meet all further 
requirements. The advantages of this arrangement 
for steamships will be evident to all. As the intro- 
duction of salt water into marine boilers is incom- 
patible with good working, the use of a steam jet, 
whose consumption may be estimated at 3 per cent. 
of the steam raised, would require an immense battery 
of evaporators to provide make-up feed. In any case 
the steam jet is an uneconomical device, and an equi- 
valent spraying power can be obtained by air pumps 
for one-half the expenditure of fuel. 

The illustrations on the present and opposite pages 
show the apparatus employed by ‘‘ Kermode’s Liquid 
Fuel System,” of 79, St. Domingo Vale, Liverpool, 
as applied to a marine boiler. The blowing engine 
(Figs. 1 and 3) delivers air into a 4-in. main, from 
which a 2}-in. pipe branches to each furnace. This 
pipe goes through the furnace front (Fig. 4), along 
one side of the furnace (Fig. 3), across the front of 
the bridge, and back along the other side of the fur- 
nace. Its extremity is made in the form of a plug, 
which fits a cone on the spraying device. The oil 
supply is in an elevated tank (Fig. 1), and flows 
through an 1}-in. pipe to the boiler front, when the 
pre gives off two branches, one for each furnace. 
Each of these branches is connected to the spray- 
ing device by a plug and cone (Fig. 1). The spray 
nozzle _is shown in Fig. 6. The oil enters at the 
upper branch at the left hand, its further flow bein 
regulated by a conical valveand seat. The air, hea’ 
by its passage round the furnace, enters at the lower 
branch (Fig. 6), and meets the oil as it passes the valve. 
The two travel on together, the oil being rapidly 
vaporised in its passage. To further this object there 
is a helix in the central tube which effects a complete 
thet waaling of the air and oil vapour, and insures 
that none of the latter shall pass through the tube un- 
treated. The supply of air can be regulated at two 
points by means of handwheels, pinions, and racks 
(Figs. 6 and 7). One pinion moves the internal tube 
over the oil-delivering nozzle, and regulates the air 
Which enters there. The second pinion, to the right, 
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* See ENGINEERING, vol. xxxv., pages 578 and 600. 
vol, . pages - — 609; vol. xliv., page 200; = o 
vil; vol. xlvii., es 114, 130, 156 ; 
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operates the outer tube and varies the amount of air 
escaping around the mixed jet at the end of the 
twisted spindle. 


Particulars of Boiler. 
Mean diameter .. es Pa ‘ . 12 ft. 6 in. 
Mean length oe “a a - a 11 ft. 
Two furnaces = ee .. 3 ft. 7 in. inside 
diameter 
262 tubes, 24 in. external diameter, 8 ft. be- 
tween tubeplates. 


Heating surface of tubes 1372 sq. ft. 
123 


Furnaces .. pe a ay ia aa o 
Combustion chambers .. ae Ay ‘ 126 ,, 
Tubeplates ‘ ‘sh 3. ti gee 

Total as a - re orsior de OE pi 
Grate area ofonefurnace.. aed ee en 
Diameter of chimney .. - ee <a 5 ft. 
Height from bars - ‘ 55 ,, 


Copy of Analysis by Dr. George Tate, F.I.C., F.C.S., 
November 9, 1899. 
| BrrneoCrude| Borneo 
Crude Oil 











Astatki.| Oil as Re- 
Sample. | ceived. Dried. 
p.c. p.c. p.c. 
Water .. oe a6 ..| trace 11.75 
Carbon .. od ae ..| 79.92 | 73.60 83.40 
Hydrogen os ie --| 12.00 | 9.08 10.29 
Oxygen and undetermined | 
elements x os --| 8.08 | 5.67 6.31 
Total .. re -. 100.00 100.00 | 100.00 
Equivalent calorific power in | 
‘ahrenheit heat units -. 18,434 15,894 | 18,010 
Equivalent evaporative power 19.0 Ib. 16.4 Ib. 18.6 Ib. 





It will be understood from the foregoing description 
that all the elements of the combustion are under 
complete control. The oil as it trickles from the 
nozzle beyond the valve is swept forward by a sharp 
current of hot air, which envelops the nozzle. This 
current can be regulated with great exactitude. A 
further compressed air supply is given where combus- 
tion is about to commence, while a third supply is 
caused by the induction of the flame or by the draught. 
This latter supply comes through the hollow furnace 
front, passing between the inner and outer plate, and 
escaping through the coned opening around the burner. 
The “ grate,” in Figs. 1 to 5, is made of special fire- 
clay blocks which were constructed for use in a series 
of trials of the ——— by the Wallsend Slipway 
and Engineering Company, of Newcastle-on-Tyne. 
Figs. 8 to 11 show the arrangements adopted in a 
second set of experiments, with cast-iron firebars in 
place of firebricks, these bars being covered with 
asbestos lumps. The fireclay blocks were also covered 
with asbestos, although this is not shown in the 
engravings. The arrangement of the burner is 
similar in principle to that described in reference to 











the previous figures, except that the oil passes first 
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through a vaporiser tube inside the furnace. This 
device, however, is not found to be essential. In any 
case the burners hinge upon the air and oil cocks, 
which are attached to the boiler, and therefore if it is 
necessary to examine the front of the burners they 
may be withdrawn from the furnace, the act of with- 
drawal shutting off the supply of air and oil, and thus 
preventing accident to a careless attendant. 


Kermode’s Liquid Fuel System. 





| 
Date of trial .. Sept. 6, ‘“~ 14,| September 19 
1899 899 1899 
Duration of trial. . ..| 8 hours | 4 hours 2 hours 
Class of oil used .. ..| Borneo | Borneo| Borneo crude 


| erude | crude | First ; Second 
hour | hour 
Mean pressure on boiler Ib.| 111 1105 | 109.8 | 110.4 
Total gallons of water evapo | 

rated ee ee os «| 2427 3550 940 955 
Total eam of water evapo- 

rat “< om - ..| 24,161 | 35,323 | 9362.5 | 9511 
Gallons evaporated per hour ..| 809 887.5 940 955 
Pounds evaporated per hour ..| 8953.7 | 8830.75 | 9362.5 | 9511 
Poundsof water per poundofoi]| 11.1 | 10.9 | 10.93 | 10.92 
Ditto from and at 212deg.Fahr.| 12.9 | 12.75 | 12.85 | 12.84 
Mean temperature of feed 














water .. .. deg. Fahr.| 89 89 83 83 
Temperature of oil in measur-| 

ing tank .. deg. Fahr.| 68 ” ee ae ee 
Total gallons of oil consumed..| 225.3 337 | 888 90.2 

y» poundsof oilconsumed..| 2174 | 3244 | 856.5 | 870.3 
Gallons consumed in one hour | 75.1 84.2 | 888 90.2 
Pounds consumed in one hour | 724.7 811 | 856.5 | 870.3 
Pressure on oil at burner Ib.) 4.3 4.3 4.3 4.3 
Specific gravity of oil .. -.| +965 -965 | -965 -965 
ee of uptake, deg. F.) 650 665 | 720 720 
Smoke at funnel top .. ... Light | Light Light brown 

| brown | brown 

Air pressure in burner.. Ib. 3 3.2 3 
Revolutions of blowing engine | 310 350 320 
Pounds of oil per hour per 

square foot of grate .. «| “182 20.3 | 21.5 
Pounds of water per square) 

foot of heating surface ..| 495 5.5 5.5 








7.5 per cent. of water in the oil is allowed for in the above results. 

The results of the trials at the Wallsend Slipway 
and Engineering Company are given in the accom- 
panying Table, together with an analysis of the oil. 
At the conclusion of a trial it was found that the 
effect of closing the air valves was to maintain the 
heat of the boiler very effectually. If the trial ended 
with 110 1b. then, after 24 hours, there would be a 
pressure of over 20 lb. ng square inch still remain- 
ing, enough to drive the pumps to restart opera- 
tions. If the pressure is entirely lost then steam is 
got up at first with what Mr. Kermode calls a 
‘ starter.” We are informed that no dangerous leap- 
ing out of flame is experienced at lighting up, as it is 


only necessary to put a small torch through the sight- 
holes in the furnace front, and the oil catches fire as 
if it were gas. If it be necessary to change to coal 
all that is necessary, when cast-iron bars are used, is 
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to swing back the burners, remove the asbestos, and 
fire up in the usual way. 

We are informed that in an earlier series of experi- 
ments made at Birkenhead the evaporation tests 
showed an average of 15.5 lb. of water evaporated, 
from and at 212 deg. Fabr. for each pound of astatki 
(Russian naptha refuse) consumed. This was burned 
without smoke, and, of course, without the addition 
of solid fuel. These trials were at Messrs. Bailiff’s 
Wirral Foundry, Birkenhead, the burner being fitted 
to a 40 horse-power boiler, not well designed for the 
purpose, which is employed for driving a part of the 
shops. The figures given in the Table are, we under- 
stand, the result of independent tests made by the 
Wallsend Slipway and Engineering Company. In 
view of these, it is claimed that perfect combustion 
is obtained, and that the results very greatly surpass 
any yet attained. We cannot lay our hands on any 
figures of tests made elsewhere by Borneo crude oil, 
and therefore we are unable to institute any com- 
parison in this respect, as, of course, it is useless to 
compare results of trials made with different varieties 
of oils. Mr. Kermode tells us that the highest results 
obtained hitherto with any burner have not exceeded 
9.5 lb. of water per pound of Borneo crude oil con- 
sumed at a mean steam pressure at 110 lb. per square 
inch. Borneo oil in its dried state is about to be put 
on the market, and this ought to give results nearly, 
if not quite, equal to those obtained by astatki. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 7. 

VessEts to carry 18,000,000 tons of ore from the 
Lake regions to furnaces across the Lakes have been 
chartered for next year. Two-thirds of this ore is in 
the hands of ore companies and the Rockefeller inte- 
rests will ship 6,300,000 tons, if they work the maxi- 
mum capacity. Ore quotations for 1900 will be fixed 
in a very few days. Meanwhile consumers are very 
anxious as to the outcome. Large contracts are being 
executed for the building of Lake vessels, and as soon 
as shipyard capacity will be finished, additional large 
orders will be placed, and the works will be run in 
some departments day and night. Contrary to all 
expectations, prices in most lines of iron and steel have 
advanced during the past few days. This is partly 
due to the extraordinary activity in steel rails, con- 
cerning which contracts for 2 million rails for next 
year’s delivery have been placed. It has stimulated 
the demand for Bessemer pig, of which 50,000 tons were 
sold at Pittsburg a few days ago, and small lots sold 
at Pittsburg this week at 25 dols. perton. Grey forge 
has moved up to 20.50 dols, All kinds of foundry 
irons have advanced. Billets are still quoted at 
41 dols. to 42 dols. Eastern delivery. Two hundred 
thousand tons of billets have already been sold for 
next year’s delivery. Quotations at mill, 35 dols. to 
37 dols. Railroad. companies all over the United 
States are crowding in their orders for freight cars, 
locomotives, and railway equipment. At the present 
rate of progress all mills and establishments making 
equipment will be overcrewded by the end of the 
ear, and will probably withdraw from the market. 

he upward tendency of both iron and steel is of a 
very pronounced character, and there is more un- 
certainty now as to the course of prices than there 
was a month ago. 





NOTES FROM THE NORTH. 
Gu ascow, Wednesday. 

Glasgow Pig-Tron Market.—A big business was done 
last Thursday forenoon, some 30,000 tons of iron being 
dealt in. There was an advance in prices amounting to 
4d. and 5d. per ton. In the afternoon about 15,000 tons 
changed hands. Scotch iron reached 2d. per ton for the 
best ; but Cleveland iron made another 1d. per ton, and 
hematite iron other 14d. per, ton. At the close the 
settlement prices were: Scotch iron, 71s. 9d. per ton; 
Cleveland, 703. 6d.; Cumberland and Middlesbrough 
hematite iron, respectively, 78s. 9d. and 79s. 9d. per 
ton. Friday’s market was strong again, especially 
in the afternoon, when some 20,000 tons were dealt in. 
Prices rose from 2d. to 7d. perton. In the afternoon the 
dealings amounted to nearly 30,000 tons, and the market 
closed strong, and finished at the best. Scotch warrants 
closed 8d. per ton up on the day, and Cleveland hemutite 
iron 9d. up, the closing quotations being 723. 6d., 70s. 9d., 
793. 6d., and 80s. 6d. per ton. On Monday the market 
was very strong in the forenvon, and the demand was 
largely for behoof of consumers. and all the stuff that was 
offered was readily taken up. Prices advanced from 3d. to 
74d. per ton. The turnover amounted to about 35,000 tons. 
About 20,000 tons were sold in the afternoon, and prices 
were easier, Scotch dropping 6d. of the forenoon gain, 
and hematite iron 54d. per ton. The closing settle- 
ment quotations were: 72s. 74d., 71s. 14d., 79s. 6d., and 
8ls. per ton. At the forenoon session of the iron market 
on Tuesday the flatness of Monday afternoon was con- 
tinued, and prices had another back set, ranging from 
64d. to 84d. per ton. The sales amounted to 20,000 tons 
A good business was done in the afternoon, and the 
market was firmer, Scotch iron recovering 3d., and 
hematite iron 4d. per ton. The settlement prices were: 
72s. 1}d., 70s. 6d., 72s. 14d., and 8ls. per ton. The 
market this forenoon was 


risk, and some 15,000 tons 








were dealt in at an advance, the best prices, however, 
not being maintained. In the afternoon only about 
10,000 tons changed hands, and the market, after 
going easier, firmed up, finishing rather better all 
round on the day. he settlement prices were: 
72s. 7T4d., 70s. 9d., 793. 3d., and 81s. per ton. The 
quotations for No. 1 makers’ iron were the follow- 
ing: Clyde, 83s. 6d.; Gartsherrie and Calder, 84s. 
Summerlee, 85s. ; Coltness, 88s. 6d.—the foregoing all 
shipped at ry Glengarnock shi d at Ardros- 
san), 8ls. 6d.; Shotts (shipped at Leit BBs. 5 Carron 
(shipped at Grangemouth), 85s. 6d. per ton. The follow- 
ing are the shipments of pig iron from Scotch ports for 
last week: To Canada, 400 tons: to Australia, 497 tons ; 
to Italy, 225 tons; to Germany, 423 tons; to Holland, 
175 tons; to Belgium, 130 tons; to other coun- 
tries, 175 tons, and lesser quantities; coastwise, 3174 
tons—in all, 5294 tons, against 4659 tons in the 
corresponding week of last year. It may be said that 
the position of the Scotch iron market owes nothing to 
speculation, and the rise in prices is matter for common 
comment. There are strong trade reports from Germany 
and from the Continent generally, as well as for home 
consumers, and the consequent advances in many of the 
makers’ prices have, however, undoubtedly caused a very 
considerable covering of oversold accounts among mer- 
chants, and thereby somewhat approximated warrants 
to makers’ prices. American reports are again showing 
strength, and it is possible that a further upward move- 
ment, in reply to the advances on this side, may 
expected in the States. There are 82 furnaces in blast, 
as compared with 81 at this time last year. Scotch 
hematite iron is now quoted at 85s. per ton delivered at 
the steel works. The ironmasters have no surplus stock 
to sell, and, as a consequence, the stock in the public 
stores continues to be depleted. Much uneasiness 
exists amongst the ‘‘bears” of pig iron as to the 
future, the fact being that during the past week 
more outside business has been put through hands 
than for a long time. With steel still advancing, 
and with the substantial decrease in stocks, encourage- 
ment is given to the feeling of unrest. It is also 
anticipated that in this and in other markets inquiries 
for pig iron for America will shortly come out, as 
the advices from the States report something like a 
famine. The stock of pig iron in Messrs, Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
272,142 tons, as compared with 276,027 tons yesterday 
week, thus showing a reduction for the week amounting 
to 3885 tons. 


Finished Iron and Steel.—In the finished iron and steel 
trades things are very busy, the consumption still being 
ahead of the output, and solongas the condition of things 
lasts no reaction in the market value is possible. Prices 
for steel, except for ship-plates, were advanced before the 
end of the present week. Orders, both home and foreign, 
are coming in very freely, and the market is very firm, 
The quotations now run as follow: Angle-bars, 7/. 10s. to 
7l. 15s. per ton ; bars (round, square, and flat), 8/. 10s. to 
81. 15s., low test basis: ship-plates, 8/. to 8/. 2s. 6d. ; and 
boiler plates, 9/. 5s. per ton. 


Hematite Iron Wanted for the States.—It is said that 
there is an order in the market for 15,000 tons of hema- 
tite iron wanted for the States. 


North of England Hematite Pig Iron Wanted for Scot- 
land.—Arrangements have been made with ironmasters 
for cargoes of —— from Workington being discharged 
in the James Watt Dock, Greenock, and conveyed by 
rail to the steel works of Lanarkshire. 


Old Steel Rails.—It is a somewhat remarkable fact 
that old steel rails which are being used in the manufac- 
ture of common spring steel, wire rods, &c., now command 
5/. 10s. per ton, although when new the cost was only 4/. 
per ton. The fact is said to be unprecedented. 


Nut and Bolt Makers’ Prices.—Nut and bolt makers 
have recently issued revised price-lists, showing 20s. per 
ton advance. 


Sulphate of Ammonia.—The weekly shipments of sul- 
phate last reported amounted to 3322 tons, being 550 tons 
in excess of those for the corresponding week of last year. 
The total shipments to date this year are now well nigh 
120,000 tons, being an increase of fully 2000 tons over 
those for the corresponding period of last year. The 
market is somewhat quiet at present, but there is suffi- 
cient demand to take up the increased production cus- 
tomary at this timeof the year. The exports from Leith 
for October amounted to 2214 tons, as compared with 
1572 tons in the same month of last year. 


Glasgow Copper Market.—Copper was not dealt in last 
hursday forenoon, but the price was marked down 
2s. 6d. per ton. In the afternoon the market was idle 
and unchanged. No business was done on the following 
day, but the price rose 2s. 6d. per ton, which was lost in 
the afternoon, when the market was quite lifeless. No 
dealings were reported on Monday forenoon, but the 
price was marked up 2s. 6d. per ton, which was lost in 
the afternoon, but no business was done. There 
were no dealings in copper ‘eyed forenoon, and 
ao were unchanged. In the afternoon the price 
ell 2s. 6d. per ton, but no business was done. The 
market was quite idle this forenoon, and the quota- 
tions fell 5s. to 103. per ton. There was nothing done 
in the afternoon, and the quotations closed as in the 
morning at 72/. 15s. per ton cash buyers, and 72/. per ton 
three months. 


Revival of the Sugar Industry.—It is stated that the 
well-known firm of engineers, Messrs. A. and W. Smith, 
of the Eglinton Engine Works, Glasgow, who has been 
for many years engaged in the making of machinery for 
the manufacture of sugar, have orders at present in hands 
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for many large sugar mills, with their engines and gear. 
ing and other specialities in connection with complete 
sugar-mill plants, of which they have made a special 
study. During an experience of fully thirty years, 
Messrs. Smith never before had so many orders in hands 
at one time for this class of machinery. 


Large Shipbuilding Order for Port Glasgow.—Messrs, 
Russell and Co., shipbuilders, Port Glasgow, have lately 
contracted to build the hulls of six sailing ships, the 
keels of which will shortly be laid down in their Greenock 
yard, the one that was occupied by Messrs. Carmichael 
and McLean. They will be taken down and shipped to 
Bordeaux, where they will be re-erected. The work will 
be carried out under the ee of Mr. James 
Gite, formerly of Messrs. D. J. Dunlop and Co, Port 


‘Ow. 
NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Visit of the Chinese Ambassador to Sheffield.—A visit, 
specially arranged, has been paid by His Excellency Sir 
Chichen Sofénghih, K.C. V.O., to Sheffield, that he might 
see some of the industries there carried on. He wags 
accompanied Rd his two sons, his secretary, and an 
attaché. On Monday his Excellency went to the Cyclops 
Works, belonging to Messrs. Cammell and Co., and was 
conducted through them by Sir Alexander Wilson and 
Captain Boynton. The casting of a 40 ton ingot, the 
pressing of an ingot under a 10,000-ton hydraulic press, 
the rolling and hardening of an armour-plate, and other 
similar operations were witnessed, and the greatest in- 
terest evinced in them. On Tuesday His Excellency was 
to have spent some time at the works of Messrs. Vickers, 
Sons, and Maxim, but his presence being required in 
London, the visit was cut very short, and the remainder 
of the programme was abandoned. 


The Coal Trade with Hull.—The return of coal sent to 
Hull during October shows quite an unusual condi- 
tion of things. The total weight received at the 
port in October from 109 collierios amounted to 311,632 
tons, which, compared with 360,432 tons forwarded in 
October, 1898, shows a falling of 38,800 tons, or 11 per 
cent. At the same period last year, however, great efforts 
were being made to cover the failure of supplies from 
Wales. As compared with October, 1897, the business 
alone shows a very large increase. The total trade with 
Hull for the past ten months amounted to. 2,954,368 tons, 
which compared with 2,864,516 tons in the same period of 
last year, shows an increase of 89,552 tons, or 3.12 per 
cent. There was an increase in the coastwise exports 
last month, but the returns for the ten months show a 
falling off of some 18 per cent. The exports to foreign 
countries last month totalled 197,310 tons, or an increase 
of 27,174 tons on October, 1898. In the ten months the 
weight sent to foreign countries was 1,558,207 tons, or an 
increase of 143,389 tons over the first ten months of last 
year. The countries taking more coal were Sweden, Ger- 
many, and Egypt. 


The Progress of Steam Engineering. — Under the 
auspices of the Sheffield Society of Engineers and 
Metallurgists, Professor Ripper, M.I.C.E., gave a lec- 
ture on Monday night at the Technical Department of 
the University College, his subject being ‘‘The Pro- 

ress of Steam Engineering as Influenced by Electrical 

evelopments.” The Master Cutler (Mr. RK. A. Had- 
field) presided, and there was a large attendance. Pro- 
fessor Ripper, —- to the remarkable develop- 
ments of the great electrical industries, said it had 
been stated that electricity was going on at such a 
rate that it would displace every other form of 
power, and that steam jengines by-and-by would be 
more or less things of the past. That, of course, was, he 
said, a statement made by people who did not realise that 
our electricity was generated os means of steam engines, 
and the new demands made by electricians had brought 
about many improvements. Much progress had been 
made in engineering for the direction of marine work, and 
up to quite recently marine work was the most advanced 
type of engineering, and it had to-day by far the largest 
units of power of any type of engineering. The growth of 
electricity had brought with it a great many interesting 
engineering problems which had had to be solved. There 
had been such a demand for decreasing the cost of elec- 
tricity, that is had put engineers on their metal, and pro- 
gress had n accelerated by the competition amongst 
rival electrical companies and rival electrical engineers. 
Many of our foremost engineers had devoted themselves 
to solving problems arising out of the demands of elec- 
trical engineers. In conclusion, he said he regarded the 
development of the high-speed engine as one of the en- 
gineering triumphs of our time. 


Coal and Coke.—The demand for all kinds of steam 
coal is so ge that supplies are somewhat difficult to 
obtain, and prices are very firm. The export trade is 
keeping up beyond anything anticipated. There are no 
stocks of any weight either of hard or soft coal; owners 
having no difficulty in disposing of their output. | 
common coal for boiler purposes there is much scarcity 
and prices are high. The coke makers are still working 
at high pressure. 


Tron and Steel.—Manufacturers of crucible steel report 
that, whilst they are participating in the ‘‘boom ” in 
trade, they are also suffering from the marked advances in 
all that contributes to the oe of steel. Up to quite 
recently crucible steel makers were able to buy from the 
manufacturers of Bessemer and Siemens steels as much 
‘** scrap” as they needed for use in making the common 
— of steel. These now find that t ey can pro- 

tably use their “scrap” in their open-hearth fur- 
naces, and the crucible-steel houses can no longer 
obtain it. This is causing them very considerable 
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j venience. Makers have been able to obtain 
“4 pr tore on common steels; but there is too much 
competition for orders in higher- grade steels to 
admit of any substantial improvements in this direction. 
The iron market is very firm, and firm prices rule. There 
is a very heavy demand for spades, s ovels, picks, and 
other mining and excavating tools, particularly for the 
South American markets, and stocks—the accumulation 
of yeacs—are being cleared off. Makers have advanced 
their quotations from 10 to 15 per cent. on the net cost. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
large attendance on ’Change and the tone of the market 
was cheerful. Prices were steady, and the scarcity of 
pig iron was the only prevention of very large business. 
‘As it was, a gcod few transactions were recorded, and 
on all sides a very sanguine view of the future was taken. 
Producers reported that their output for some time to 
come was disposed of, and one or two firms declared that 
they could not accept new orders, excepting for spring 
delivery atthesoonest. There were plenty of buyers wil- 
ling to enter into contracts for forward delivery at prices 
similar to those ruling for prompt delivery, but sellers 
were in no hurry to commit themselves ahead, believing 
that by waiting they are likely to be able to do business 
on better terms than are at present obtainable. No. 3 

.m.b. Cleveland pig was bought in a few cases at 70s. 9d. 
. prompt f.o.b. delivery, but sellers, as a rule, put the 
price at 71s., and reported that they were able to obtain 
it. No. 1. was 72s.; No. 4 foundry, 69s. 9d. to 70s. ; and 
grey forge, 69s. Middlesbrough warrants were steady at 
70s. 6d. cash buyers. The demand for east coast hema- 
tite pig was good, but there was none available for early 
delivery. The nominal quotation for Nos. 1, 2, and 3 
was 82s. Spanish ore was firm. Rubio was fully 20s. 
ex-ship Tees, and _ freights Bilbao-Middlesbrough were 
fixed at 7s. 3d. To-day the market was stronger, but 
prices for makers’ iron were not quotably altered. The 
only change was in Middlesbrough warrants, which by 
the close advanced to 70s. 9d. cash buyers. 


Manufactured Iron and Steel.—There is continued very 
great activity in these two important branches of the 
staple industry, and in several cases customers complain 
that deliveries are below what they require. Most firms 
have orders on hand sufficient to keep them fully em- 
ployed well into next year. Quotations for most descrip- 
tions are very strong, but hardly changed. Bars, how- 
ever, have again been advanced by 5s. perton. Common 
kinds are 8/. 10s., and best bars 9/.—both less discount. 
Heavy sections of steel rails are fully 77. net at works, and 
inquiries for them are numerous. 


Coal and Coke.—Fuel is steady and firm. Gas coal is 
scarce, and high rates are paid for early delivery of it, 
Coke is very stiff, and the supply is hardly adequate. 
Average blast-furnace qualities are now put at 22s. and 
upwards delivered at Teeside works. 


Messrs. Dorman, Long, and Co., Limited.—The follow- 
ing report, signed by Messrs. A. J. Dorman and Alex. 
S. Hay, directors, and R. Jamieson, secretary, has been 
issued to the shareholders: ‘‘ Your directors present 
herewith the annual statement of accounts, and have 
pleasure in reporting a profit for the year ending Sep- 
tember 30, 1899, of 101,605/. 19s. 1d., balance from last year 
26,6012. 8s. 7d.—128,2077. 7s. 8d., which your directors 
propose should be applied as follows: Interest on deben- 
tures, year ended September 30, 1899, 8,500/. ; interim 
dividend of 3s. per share on old shares, and 2s. 3d. 
on new shares, paid June 1, 1899, 14,437/. 10s.; further 
dividend of 8s. per share on old shares, and 6s. on 
new shares, payable on December 8, 1899, 38,500/.; 
directors’ fees, 2500/.; writing off for depreciation, 
25,000/.; carried to reserve fund, 10,000/.; balance to 
carry forward 29,2697. 17s. 8d. The purchase of the sheet 
works and the lease of the wire works by the company 
have been completed, and are yielding results fully equal 
to the anticipation of the Board. The increase in stocks 
is largely due to the fact that they include the material, 
stores, &c., at these works. The work already secured 
for next — justifies the expectation of a satisfactory 
profit. The buildings, machinery, and tools have been 
maintained out of revenue in a thoroughly efficient state. 
In accordance with the circular dated January 23, 1899, 
a substantial interest in Bell Brothers, Limited, has been 
acquired by the allotment to the company of ue shecgracscres § 
5/. shares, being one-half of their ordinary share capital. 
The expenditure on the steel works at Clarence, contem- 

lated in the prospectus, is proceeding satisfactorily, The 

nancial year of Messrs. Bell Brothers, Limited, ends on 
December 31, and while no profits from that company are 
included in the above statement, the prospects are entirely 
satisfactory to your directors. Since the date of your last 
general meeting, at the invitation of your directors, Mr. 
Hugh Bell has accepted a seat on the board. Mr. Alex- 
ander Sowerby Hay and Mr. Bell now retire, and being 
eligible, offer themselves for re-election. The auditors, 
Messrs. W. B. Peat and Co., also retire and offer them- 
selves for re-election.” 


Cleveland Institute of Engineers.—The annual meeting 
of the Cleveland Institute of Engineers was held at the 
Literary and Philosophical Hall, Middlesbrough, on 
Monday, Mr. G. Clarkson presiding over a large attend- 
ance of members. The secreta (Mr. A. Macpherson), in 
his annual report stated that during the year the meet- 
ings of the Society had been well attended, and the dis- 
cussions had been saggermne and instructive. At the 
close of the previous year there were 227 members, of 
whom 215 were ordinary members, Of these nine had 








resigned, two had been struck off, and five had died. In 
the course of the session 35 new members had joined, 
making a total of 234 ordinary members. These, with 
nine life members and three honorary members, made a 
full membership of 246. The annual ballot for mem- 
bers of the council had been made, and the retiring 
members, Messrs. Edward Dawson, L. F. Gjers, W. H. 
Panton, Illtyd Williams, were re-elected, Mr. C. H. Reds- 
dale being elected in place of Mr. Whiphorn, one of the 
retiring members, who, owing to ill-health, was not in 
nomination. By the unanimous vote of the council, Mr. 
G. Clarkson, of Stockton, was re-elected president. The 
vice-president and other officers were re-elected. The 
balance-sheet showed that the income for the year 
amounted, from all sources, to 230/. 5s. 6d., and the ex- 
penditure to 2397. 19s. 7d., leaving a debit balance due 
to the trustees of 9/. 14s. 1d. Against this the property 
of the Society and the arrears of subscriptions were 
valued at 70/. 17s. 6d. In the course of a brief ad- 
dress the president referred to the anomalous condition of 
the patent laws of the British Empire, the laws dating 
from 1887 in one part of the Empire to 1896 in others, 
and necessitating no less than thirty-four different patents 
being taken out in order to secure an invention. Mr. 
Charles Wood, M.I.C.E., of Middlesbrough, then read a 
valuable paper on the subject of raising or lifting water 
by air, upon which an interesting discussion followed. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has maintained a firm tone; some 
Admiralty contracts are under consideration, and are 
likely to lead to a further advance in prices. The best 
steam coal have made 17s. to 18s.per ton, while secondary 
—— have brought 15s. . to 16s. 6d. per ton. 

ouse coal has continued firm; No. 3 Rhondda large 
has been quoted at 15s. 6d. to 16s. per ton. Coke has also 
been well maintained; foundry qualities have brought 
28s. to 30s. per ton, and furnace ditto 24s. to 25s. per 
ton. As regards iron ore, the best rubio has been making 
17s. 6d. to 17s. 9d. per ton. 


South Wales Coal and Iron.—The exports of coal from 
the four principal Welsh ports in October were: foreign, 
1,521,880 tons; coastwise, 346,078 tons. The exports of 
iron and steel were 9445 tons ; of coke, 5221 tons; and of 
patent fuel, 69,570 tons. The aggregate exports of coal 
from the four ports in the first ten months of this year 
were: Cardiff, 13,683,027 tons ; Newport, 3,201,707 tons; 
Swansea, 2,004,350 tons; and Llanelly, 215,807 tons. 
The exports of iron and steel were: Cardiff, 25,486 tons; 
Newport, 25,960 tons ; Swansea, 6450 tons; and Llanelly, 
nil, The exports of coke were: Cardiff, 25,855 tons ; 
Ni ~~ 12,185 tons; Swansea, 25,625 tons ; and Llanelly, 
nil. The exports of patent fuel were ; Cardiff, 336,074 
tons: Newport, 80,885 tons; Swansea, 424,578 tons; and 
Llanelly, nd. 


Barry Graving Dock.—The report of the directors of 
the Barry Graving Dock and Engineering Company for 
the twelvemonth to September 30, has just been issued. 
After providing 2600/. for interest on debentures, there 
remained (including a balance of 338/. brought forward 
from the previous account) a net profit of 22,9397. Out of 
this an interim dividend paid in May last absorbed 
6427/., leaving a balance to be dealt with of 16,5120. 
The directors recommend a dividend at the rate of 5 per 
cent. per annum on the preference shares, and of 10s. 
per share (making 10 per cent. for the nag on the ordi- 
nary shares, free of income tax. These dividends will 
absorb 6875/. The directors further recommend that 
50007. be added to the reserve fund, increasing it to 
30,0007., and that 46377. be carried to the next account. 
In arriving at this decision, the directors were infinenced 
by the threatening outlook in a portion of the coalfield, 
by the.disturbed condition of the labour market, and by 
the large prospective increase in the price of all materials, 
coal and other charges, resulting from the exigencies of 
the war in South Africa. It is expected that the works 
in connection with the new dock, and the removal of the 
dam will be completed, so that work may be commenced 
early in December. Notice is given of an extraordinary 
meeting for the purpose of considering resolutions to 
increase the capital to 175,000/. by the creation of 1500 
ordinary shares of 102. each. 


Pollution of the Yeo.—At the Yeovil County Court 
on Friday the case of the Somerset County Council v. 
Yeovil Town Council came before His Honour Judge 
Philbrick. The proceedings were taken under the Rivers 
Pollution Act, and had reference to the failure of the 
Yeovil Town Council to comply with an order of the 
Court applied for by the Somerset County Council to 
compel the town council to abate the nuisance caused 
by the discharge of sew: into the Yeo. Mr. 
Mayo _— a history of the difficulties which the Yeovil 
Town Council have had to contend with in connection 
with the question of sewage dis: and contended that 
the council had done all it could to comply with the order 
of the court during the past twelve months, but the ques- 
tion had proved a very difficult one to settle. Mr. Dunn 
said he did not come there to iy but he would leave 
the question in his Honour’s hands. His Honour said 
there had a been some delay and the nuisance 
was still going on. The Yeovil Town Council had cer- 
tainly not done its duty. The court some time ago 
ordered that the sewage should be taken out of the river. 
No matter what excuse might be made, something must 
now be done, it being the order of the court. The 
nuisance was a public scandal and must not be so any 
longer. The full penalty for disobeying the order was 
15007. a month. His Honour extended the time for 
carrying out the work for six months, and eaid if he 
could be of any assistance to the Yeovil Town Council 
he should be quite prepared to inform the Local Govern- 








ment Board of the circumstances of the delay. Mr. 
Dunn asked for costs, and his Honour allowed 71. 7s. 


New Dock at Swansea.—A sub-committee of the Swansea 
Harbour Trust held a meeting on Monday to consider the 
— of a proposed new dock. It is believed that 

arliamentary powers will be sought for for the dock in 
the session of 1901. The present accommodation is over- 
taxed at times and the new dock would, of course, not be 
completed for a year or two after powers had been ob- 
tained for it. 








CaTALOGUES.—Messrs. R. Boby, Limited, St Andrews 
Ironworks, Bury St. Edmunds, have sent usa copy of 
their new catalogue of plant for breweries and maltin 
and of "ner ely yoo machines generally.— Messrs. Huds- 
well, Clarke, and Co., of the Railway Foundry, Leeds, 
have issued a revised list of their wrought-iron pulleys, 
shafting, and millwrights’ accessories. 

Gas AND Etxcrriciry IN CoPENHAGEN.—In Copen- 
hagen, where both the gas works and the central electrio 
stations are municipal concerns, both are materially ex- 
tending, and the former do certainly not appear to have 
suffered from the latter. According to statistics for last 
year, just published, the consumption of gas amounted to 
1,242, 156,900 cubic feet ; the proportion of gas for lighting 
was 34.89 per cent. The increase in the consumption of gas 
for lighting, cooking, and industrial purposes amounted 
to 8.86 per cent., as compared with the previous year. 
There were 5300 public street lamps, 296 of which had 
Auer burners, The production of electricity amounted to 
1,980,975,000 watt-hours, measured at the main meters, and 
33,000,000 watt-hours for extraordinary loading of accu- 
mulator batteries direct from the dynamos. The increase 
in the measured production, as compared with the pre- 
vious year, amounts to 529,838,100 watt-hours, or 36.5 
per cent. 





EXTENSION OF THE SwepisH Mercuant Navy.—It 
appears from recent statistics, that the Swedish Merchant 
avy made considerable strides during the last few 
— This will be made evident by the following 
‘ables : 
Seawards Imports into Sweden. 


By Swedish By Norwegian By Foreign 
ors Vessels. Veuume 

ValueinKr. Valuein Kr. Value in Kr, 
1896... 186,075,000 17,931,000 140,111,000 
1897 ... 224,080,000 17,474,000 152,671,000 
1898 ... 249,434,000 20,663,000 175,466,000 

Seawards Exports from Sweden. 
1896 .... 139,398,000 31,162,000 163,733,000 
1897... 154,143,000 34, 264, 000 163, 118,000 
1898... 172,406,000 33,162,000 138,706,000 


The aggregate figures for foreign vessels have been about 
stationary for those three years; as regards rg ae 
vessels there is an increase of about 10 per cent., whilst 
as regards Swedish vessels the increase on the aggregate 
of both imports and exports amounts to no less than 30 
per cent. 





AGRICULTURAL RatLway Frres.—The Norfolk Chamber 
of Agriculture discussed on Saturday a question of ex- 
treme difficulty, viz., the responsibility of railway com- 
panies in connection with the destruction by fire of 

ricultural produce by reason of the emission of fragments 
of red-hot coke from the funnels of locomotives. The 
trouble is an intermittent one. In the first place, it only 
arises during two months of the year, viz., July and 
August. These are sometimes extremely dry months, 
and then, if a piece of red-hot coke falls into a cornfield, 
it soon occasions a serious blaze. In many years, however, 
the ground and grass and corn remain sufficiently damp 
to prevent any serious injury being done. nother 
reason, however, why trouble is likely to arise during 
July and August is found in the increasing number of 
excursion trains which are run during these months at 
greater rates of speed than in former ge The public 
demands the most rapid trains possible from London to 
various parts of the country; and the quicker an engine 
travels the more fierce is the draught through its funnel, 
and the greater the risk of red-hot coke being ejected. 
The difficulty may be met by spark arresters being placed 
in the funnels of locomotives, but these spark arresters 
have a tendency to interfere with the draught; if the 
rapid generation of steam is impeded, thes of engines 
might be affected, and this would neither suit the railway 
companies nor the public. Railwaymen, accordingly, are 
not fond of introducing too many spark arresters, and it 
sometimes happens, no doubt, that even when they have 
been placed in funnels, they are allowed to get out of 
order. In making claims for damages, farmers who have 
sustained losses through what — termed railway fires, 
have to prove —o on the part of the railway 
companies whose line runs past their farms, and the 

roving of this negligence is no easy matter. The 

orfolk Chamber of Agriculture decided accordingly, on 
Saturday, that a new Bill ought to be drawn up upon the 
subject with the view of its being submitted at an early 
date to Parliament for its consideration. It is obviously, 
however, one thing to say that such a Bill ought to 
drawn up, and quite another thing to frame it in such a 
way as to secure its acceptance by the Legislature. It is 
extremely doubtful whether the necessity of proving 
negligence will ever be dispensed with by Parliament, 
however " Bill upon the subject may be sought to be 
phrased. e resolution of the Norfolk Chamber savours, 
a good deal indeed, of the old decision of the mice to bell 
po = There was a — re of : inion 
that reforms were necessary, but no useful suggestions as 
to how they should be effected. 
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THE CASTLE LINER “KILDONAN CASTLE” AS A TROOPSHIP. 


CONSTRUCTED BY THE FAIRFIELD SHIPBUILDING AND ENGINEERING COMPANY, LIMITED, GOVAN, 
(For Description, see Page 625.) 
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through Mesars. G. L. Daube and Co., 

Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 








NOTICES OF MEETINGS. 


INSTITUTION OF CiviL ENGINEERS.—Tuesday, November 21, at 
8p.m. Papers to be further : “The Waterloo and 
City Railway,” by Mr. H. H. Dalrymple-Hay, M. Inst. C 
“The Electrical Equipment of the Waterloo and City Railway,” 
by Mr. Bernard M. Jenkin, Assoc. M. Inst. C.E. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Friday, Novem- 
ber 24. “ hy ores for Mechanical Engineers in China,” by the 
Right Hon. r-Admiral Lord Charles Beresford, C.B., M.P. 
The President, Sir William H. White, K.C.B., LL.D., D.Sc., 
F.R.8., will take the chair at 8 p.m. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, Novem- 
ber 23, at 8 p.m., at the rooms of the Institution of Civil Engi- 
neers. ‘‘The Cost of Steam Raising,” by Mr. John Holliday, 
Assoc. M. Inst. C.E. ‘ Influence of Cheap Fuels on the Cost of 


| Electrical Bnergy,” by Mr. R. E. Crompton, Past-President. 
Society 


or Arts.—Monday, November 20, at 8 p.m. Cantor 
Lectures. ‘‘ Enamelling upon Metals,” by Mr. Henry Hardinge 
Cunynghame. Four lectures. Lecture I.—Wednesday, Novem- 
ber 22, at 8 p.m. Second ordinary meeting. ‘‘ National Forestry,” 
by Mr. D. E. Hutchins, Conservator of Forests, Cape Town. 
per will be read by 
Professor W. R. Fisher, of Cooper’s Hill.—Thursday, November 
23, at 4.30 p.m. Foreign and Colonial Section. ‘‘ Old and New 
Colombo,” by Mr. John Ferguson. Sir Thomas Sutherland, 
G.C.M.G., LL.D., M.P., will preside. 
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BRIDGE DESIGN. 


BripGE construction and design has of recent 
years. but seldom been the ‘subject of discussion 
at the Institution of Civil Engineers, though 
papers describing the special features of particular 
bridges have occasionally been read. atters of 
principle have, however, been scarcely touched 
upon, and it can hardly be claimed that this 
arises from the fact that there is nothing to 
discuss, since there are still many questions on 
which there is room for differences of opinion. 
Doubtless the Board of Trade regulations have 
had in some degree a blighting influence, since 
they tend to remove from the field of discussion 
all questions relating to permissible working 
stresses, a subject of much importance and on 
which much light has been thrown by recent 
researches, 

The American Society of Civil Engineers has 
been more fortunate, and during their last session 
several of the papers presented were devoted to 
the discussion of important points in bridge 
practice. The design of bridges, it will be re- 
membered, is generally carried out under some- 
what different conditions in the United States 
from those on this side of the Atlantic. In 
most cases the engineers of the railway company, 
or other corporation needing the bridge, issue 
only general specifications, detailed designs 
being then worked out by various competing 
bridge-building companies, who must accordingly 
retain a highly competent designing staff, and, 
further, being able to use the same minor details 
again and again in different structures, these 


ct | have an unusual amount of care expended on their 


design, with a view to securing not only efficiency, 
but also economy of labour in the shops. A some- 


634 | what similar system of obtaining tenders for bridge- 


work was, it will be remembered, in vogue in 


7| Egypt, but somewhat unrighteously, perhaps, this 
63g | Plan_ was pee 5 


on the protest of certain of 
the British builders, who sent a whining complaint 
to the authorities, that being merely builders, not 
designers, they were incapable of tendering for 
the work with any prospect of success. It must, 
however, be acknowledged that the system, though, 
as we believe, an excellent one in principle, was 
far from a complete success as applied to Egypt. 
Certain of the structures furnished by Continental 


3} contractors have developed dangerous signs of 
,| weakness, and in particular the Embabeh bridge at 
4| Cairo, has had to be largely reconstructed, the swing 


span being entirely rebuilt, and extra piers built 


5| under the approach spans, which are of the con- 


tinuous-girder type, in order to reduce the strains 
on them. Such failures point to the necessity of 
adopting suitable general specifications. It is quite 





inadequate to merely specify the spans and maxima 
stresses allowed, since it is in the design of the 
details that the security of the bridge under its 
every-day load is dependent. Any schoolboy can 
be taught to take out a strain sheet with a few 
weeks’ tuition, but this is merely the initial step in 
bridge design. American general specifications are 
very explicit as to, for example, the bracing of com- 
pression members, the minimum thickness of metal 
and sizes of angles and bars to be permitted, theample 
provision of rivets in the field joints, and the 
hundred-and-one other precautions, which experi- 
ence has shown are necessary in a structure 


-E-|intended to carry a heavy rolling load. These 


general specifications are continually being revised, 
and one of them, drawn up by Mr. H. Seaman, 
formed the subject of one of the discussions 
before the American Society of Civil Engineers, to 
which we have already referred. Whilst objection 
may quite properly be taken to certain clauses of 
Mr. Seaman’s specification, we think it would not 
be easy to construct a bad bridge which satisfied its 
conditions. A peculiarity of many American engi- 
neers is their curious distrust of continuous girders 
and other bridges having superfluous parts or bars. 
So far as we know, there is no case on record of a 
continuous girder, otherwise well designed, failing 
from the fact of its being statically indeterminate, 
yet Mr. Seaman in his specifications expressly ex- 
cludes such structures. As a matter of fact, for 
carrying a moving load this class of structure has 
the highly desirable feature of greater stiffness than 
is possible with the same weight of metal in a 
statically determined structure, and this fact is 
indirectly recognised in the same specification by 
the requirements as to cross-girders and longitu- 
dinals. A couple of years ago a young American 
engineer published, and scattered broadcast over 
Europe, a so-called demonstration of the fact that to 
carry a given load, a statically determined truss must 
contain less metal than a statically indeterminate 
one of the same effective depth. Unfortunately, 
however, as we pointed out in ENGINEERING at the 
time, the fact that a bridge has to carry a moving 
load was ignored, and this fact quite upset his con- 
clusions, and in a recent paper published in the 
Proceedings of the American Society of Civil Engi- 
neers, Mr. C. W. Hudson makes estimates of 
the weights oi two arches of the same height and 
span, and to carry the same live load, but of 
which one is of three-hinged type, whilst the other 
is hinged at the abutments only. His figures show 
that the latter requires 54 per cent. less metal, and 
having no expansive hinge at the centre would be 
much cheaper for its weight, whilst, of course, con- 
siderably stiffer than its competitor. After all, a 
bridge is built to carry safely a moving load, and not 
to enable an engineer to state exactly the parti- 
cular stress obtaining in any particular bar at a given 
moment. Within somewhat wide limits the strength 
of a bridge members is dependent upon the range of 
stress rather than its ultimate value, and this range 
of stress is as determinate in a continuous girder, 
a hingeless arch, or the like, as in any of the 
simpler trusses, and is quite unaffected by mode- 
rate amounts of unequal settlement, imperfect 
workmanship, or the like. 

Another matter which has recently been some- 
what fully discussed by the same Society, is the 
working stress permissible under different condi- 
tions, an elaborate paper on this heading being con- 
tributed by Mr. E. H. Stone, chief engineer to the 
East Indian Railway Company, Calcutta. India is, 
perhaps, the one part of the Empire in which the 
conditions are such as to frequently require the 
use of large spans, such as are not uncommon in 
the States. At home any bridge exceeding 200 ft. 
in clear span is quite exceptional. 

Up till recent years there have been two prin 
= methods of dealing with moving loads. One 
school, ably represented by Mr. Theodore Cooper, 
of New York, maintained that the increased detri- 
mental effect of live, as compared with dead, load 
was solely a matter of impact, and that ‘‘ fatigue ” 
had no existence in actual fact. The opposition, 
reasoning from the remarkable investigations 
started by Fairbairn, and continued by Wohler, 
Bauschinger, and others, emphasised the import- 
ance of fatigue which these experiments clearly 
proved to exist, and were inclined to depreciate 
the importance of impact. 

In the paper read before the Society by Mr. E. H. 
Stone, an attempt is made to combine these two 
methods of proportioning. Thus, if the effect of 
impact is to increase the actual strees on the 
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material, it is obvious that it is the stress thus 
augmented which should, strictly speaking, be em- 
ployed in a fatigue formula. Thus, if we take the 
fatigue formula authorised by the French oflicial 
regulations, the working stress in tons per square 
inch permitted for steel is 
5.08 (1 re = 
max. stress 

The effect of impact is to increase the true 
maximum stress, and thus diminish the fraction 
min. stress 
max. stress 
ing load. Mr. Stone has endeavoured to estimate the 
coeflicient by which a live load should be multiplied 
in different cases to allow for this impact effect, by 
analysing the many records of bridge deflections 
under moving loads carried out on behalf of the 
Indian Government. He assumes that impact is 
proportionately more important, the greater the 
ratio of live to dead load, or as he prefers to call 
it, of moving to fixed load. We give below figures 
extracted from a Table of such coefficients drawn 


, and consequently the permissible work- 





Nature of Compound Immediate Effect 
Load. Ratio Per- of Moving Load 
centage. Compared with that of 
Fixed Load. 
Fixed Load. Moving Load. Percentage. 
0 100 ane 
2.5 97.5 147.40 
5 95 133.78 
10 90 122.63 
15 85 116.86 
20 80 113.06 
25 75 110.27 
30 7 108 13 
33.3 66.7 107.14 
35 65 106.63 
40 60 105.47 
45 55 104.62 
50 50 103.87 
55 45 103.23 
60 40 102.63 
65 35 102.10 
66.7 33.3 101.96 
70 30 101.64 
75 25 101.21 
80 20 100.82 
5 15 100.53 
90 10 100.30 
95 5 100.13 
100 0 100.00 


up by Mr. Stone. To make use of this in propor- 
tioning bridge members by, say the French rule, 
quoted above, one would in estimating the maximum 
stress, multiply the live load by a coefficient taken 
from the Table, and treat this as the equivalent 
static load to be provided for. Mr. Stone, how- 
ever, has proposed to substitute formulas of his 
own, which for iron and steel are as follows: 

Safe working stresson wrought 

won’ ... 1 io ... = 7 — 4R*tons p. sq. in. 
Safe working stress on steel .. = 9—5 R* ,, ma 
In these R is equal to highest stress—lowest stress. 
total stress 
The formulas permit, it will be seen, much higher 
stresses for non-moving loads than have hitherto 
been adopted. Thus the maximum stress allowed 
by the French formula under any conditions, is 7.56 
tons per sauare inch, whilst Mr. Stone’s maximuin 
for the same quality of steel is 9 tons. For the case in 
which the load is all live load, the French formula 
allows 5.08 tons per square inch, whilst Mr. Stone’s 
gives 4 tons. Our own Board of Trade have in their 
wisdom fixed 6.5 tons as the safe working stress 
of mild steel under ali conditions. 

We are inclined to believe that Mr. Stone is jus- 
tified in adopting higher stresses for dead loads 
than have hitherto been usual. A perfectly 
quiescent load of 9 tons should be carried indefi- 
nitely by a 27-ton steel, and, in fact, in some cases 
such stresses are closely approached in practice, 


even when the load is practically all of a live] P' 


character. Thus Mr. L. Mertens, in a letter pub- 
lished in our issue of September 29, 1893, pointed 
out that a wheel load of 8 tons, rolling on an 80-lb. 
rail, supported by a floor of Lindsay’s C troughing, 
15 ft. wide, caused stresses of as much as 8.4 tons 
on the rail. It would be interesting to have records 
of the life of rails laid in such situations, though 
of course the steel used is much harder than it is 
customary to use in bridgework, having generally a 
breaking strength of over 40 tons per square inch. 








THE PROPOSED INDIA-RUBBER 
COMBINE. 
Wirt regard to the combination of rubber manu- 
acturers about which rumour was so industriously 
circulated at the commencement of the year, we 


are able to state on authentic information that 
there is now no chance of the project coming to 
maturity. It must be said that the negotiations 
have throughout been conducted with great secresy, 
and the Egyptian darkness which, so far as the man 
in the street is concerned, has enshrouded the 
partial progress made, has not been illumined by 
any pronouncement of an official nature. As we 
have said, however, it may be taken that the 
scheme is dead and is not likely to be resuscitated, 
or at any rate not in anything like the comprehen- 
sive form in which it was first mooted. At the risk 
of being accused of being wise after the event, we 
may say that this result is only what we always 
expected, for the difficulties to be encountered in 
bringing about any such combine are only too 
painfully apparent to those who are in touch with 
the trade. [t is comparatively easy to combine 
firms which are making the same goods, as, for 
instance, certain counts of cotton, and whose capital 
accounts, moreover, stand at somewhere about the 
same figure ; but when it comes to bringing together 
people who make such widely different products as 
electric cables, tobacco pouches, and waterproof 
garments, difficulties of a serious nature rapidly 
become prominent. If combinations are to be 
effected in the rubber trade, they can only be 
among manufacturers of the same article, and for 
them a working agreement as to prices will really 
answer the purpose. This is what has now for 
many years obtained among the English manufac- 
turers of elastic thread, and the present Rubber 
Manufacturers’ Association, which regulates the 
prices of mechanical goods, is working successfully 
on much the same lines. We are not here ex- 
pressing an opinion as to the policy of such 
agreements; but we feel tolerably certain that 
they are the only form in which concerted 
action among rubber manufacturers can attain to 
realisation. 

The foundering of the colossal scheme under 
notice may be attributed largely, if not wholly, to 
the persistent refusal of at least two of thé most 
prominent houses in the trade to join hands with 
the rest; and another cause of failure may be 
found in the exaggerated ideas held by some of the 
smaller concerns as to their own value and import- 
ance. There can be no harm in saying that by 
more than one of the smaller firms the purchase of 
their undertakings at a good price by a syndicate 
would be eagerly welcomed, but the difficulty of 
reconciling the views of buyer and seller in this 
matter has been so insurmountable that negotia- 
tions have come to an entire deadlock. 

There is another, and withal very important, 
factor in the situation, besides those already men- 
tioned, and this is the great improvement which 
the rubber trade generally has experienced since 
the combination scheme was broached. Combina- 
tions which are seriously proposed in times of de- 
pression at once lose their main significance in days 
of prosperity, and so it has come to pass that 
manufacturers who are full of orders, and who are 
experiencing a lively difficulty in obtaining a sufti- 
cient number of hands, have grown lukewarm if 
not superlatively indifferent to the scheme, as 
being at any rate superfluous, if not actually 
fraught with danger to themselves, and to the 
rubber trade of the country generally. That such 
contingencies are not entirely based on fancy, but 
have a considerable foundation in fact, we are 
convinced, for the already large imports of German 
and Italian rubber goods to this country would 
assuredly have shown an increase if there had been 
any artificial raising in prices. The German 
technical press, it may be said, have watched the 
embryonic development of one combine with ex- 
ressed disapproval of its policy, though with but 
ill-concealed exultation at the good times which the 
fulfilment of the scheme portended for the Father- 
land. 

The invasion of our home markets by goods 
of Continental manufacture continues apace, as a 
reference to the statistics of the last decade shows, 
but whether the defunct project would have done 
anything to stem the tide of foreign invasion is 
extremely doubtful. In conclusion, those who have 
always looked upon any such great combination as 
undesirable from a business pojnt of view, leaving 
out of account altogether its feasibility, find con- 
siderable support in their contention by the dismal 
picture presented to us by the combination of 
mechanical rubber manufacturers in the United 
States, a concern which has not at all borne out 








the sanguine expectations of its promoters. 


GREAT BRITAIN AT THE PARIS 
EXHIBITION. 


THE list of British manufacturers and others who 
have announced their intention to take part in the 
International Exhibition of Paris, 1900, has now 
been completed to November1. Although the time 
is so brief before the date of opening, the period 
for receiving belated applications may not yet be 
wholly past, and, on the other hand, some with- 
drawals have to be expected. Probably, therefore, 
the present list, so far as numbers are concerned, 
will prove about correct, unless, indeed, events 
should tend to modify the present intentions of ex- 
hibitors. As matters stand, only 642 applications 
have been received, or accepted, to represent 
British industries and science. This number will 
be, of course, increased by the exhibitors in the 
Fine Arts Group, but judging from the art criti- 
cisms that have appeared from time to time, 
one gathers that want of space will perforce 
make this group small and not properly repre- 
sentative. If this should prove to be the case, 
an additional cause for gratification will be found 
in the recollection of the magnificent art display 
that astonished the world at the Brussels In- 
ternational Exhibition of 1897. When we re- 
member that the United States will send some 
5000 exhibitors, and that Germany has every 
reason to do at least as well as at Chicago in 1893, 
it will be seen how poorly our manufacturers have 
combined to uphold the importance of this country's 
arts and industries. At the World’s Fair in 1893 
there were more than 6000 exhibitors from Ger- 
many, 4751 of whom belonged to the industrial 
groups. The question naturally arises, To what is 
the almost certain inferiority of our representation 
at Paris due? The most influential Royal Com- 
mission ever appointed to preside over the for- 
tunes of British manufacturers at a foreign ex- 
hibition has been in existence for nearly two years, 
and doubtless this august body has done all it could 
to create a thoroughly representative British ex- 
hibit. But it cannot compel co-operation, and we 
suppose that exhibitors cannot be exonerated from 
the charge of indifference, though the fact that we 
have been, and still are, passing through a period 
of exceptional activity, may to some extent be an 
explanation. Still, our chief competitors have been 
equally busy, but this has not prevented them 
from making preparations on a very large scale. 
It is said that the United States and Germany 
have been more fortunate in obtaining space 
than this country, but this report can scarcely be 
credited when we consider the influence and im- 
portance of the Royal Commission. 

There can be no doubt that the German dis- 
play will be of the first magnitude. Thus Group 
III., and probably some exhibits from other 
groups, will be contained in a separate pavilion, 
the contents of which will be valued between 3 and 
4 million marks. They will comprise optical and 
other scientific instruments, photographic and 
other work belonging to the group, and will make 
a most imposing ensemble. In Group XII. devoted 
to decoration of buildings, furniture, &c., the 
value of exhibits is estimated at 150,000/., and a 
similar value is set on Germany’s electrical exhibits. 
The value of exhibited general machinery is stated 
to be 35,000/., agricultural exhibits 20,000/. ; the 
naval and military exhibit, 30,000/., and so on. 
The total value of German exhibits is estimated at 
a million sterling. : 
Meantime it is now possible to forma close esti- 
mate of what British representation will amount 
to ; its comparison with that of other countries will 
come later. Of the 642 exhibitors, 574 will have 
single exhibits in one or other of the various 
groups ; 51 are obliged by the nature of their ex- 
hibits to distribute them among two or more groups; 
and 18 will show only in the Royal British Pavilion. 
The first-named class are thus distributed : 








. Number of 
omeap. Exhibitors. 
I. Education and Instruction 3 
II. Works of Art i Ser iee _- 
III. Appliances and Products relating is 

to Literature, Science, and Art 35 

IV. Mechanical Engineering... ‘ 56 
V. Electricity ... ‘ve ee 14 
VI. Civil Engineering, Transporta- * 
tion Sap ee sages, ees 59 

VII. Agriculture ... gee vik aos a 25 
VIII. Horticulture and Arboriculture... 4 
IX. Forestry, Sports, &c. <a 18 
X. Food products... ... 35 
XI. Mining and Metallurgy ... 56 
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- Number of 

Group. Exhibitors. 
XII. Decoration, Furniture, &c. 47 
XIIL. Textiles, Thread, Yarns, &c. 107 
XIV. Chemical Industries Ss 40 
XV. Various Industries _... 3 47 
XVI. Social Economy, Hygiene, &c. ... 22 
XVII. Colonisation... ...0 «0 = 
XVILL Army and Navy ... wes ise 5 


Of the foregoing, 25 exhibitors are indicated as 
combining to form collectivities; in —— XI. 
four exhibitors will show collectively ; in Group 
XIII. 18 exhibitors, and in Group XIV., three 
exhibitors. This result affords one more proof, 
were it needed, of the inherent objection of the 
British exhibitor to co-operate with his trade 
rivals. 

It may be of interest to publish the approximate 
number of British exhibitors at some previous 
International Exhibitions; these figures are given 
with some other data in the subjoined Table : 


| 


Number of 





avhibiti Space 
Exhibition. Occupied. | Exhibitors. | Cos 
sq. ft. | £ 
Paris, 1867 .. | — 383,000* | e 126,600 
Vienna, 1873... | 169,800 | —800t 28,753 
Philadelphia, 1876 .. 191,400 | 743t | 39,981 
Paris, 1878 me 363,000 | - | 66,983 
: SQM ce 233,000 | 1000 29,422 
Chicago, 1893 -» | 816,000 | = 1108 60,000 
Brussels, 1897 .... 100,00 | 570 7,9508 
Paris, 1900 .. i ae | 642+ 


oi Including India and the Colonies. + Exclusive cf Fine Arts 
Exhibitors. | {t Exclusive of some 400 Educational exhibitors. 
§ Including 7007. paid for storing exhibitors’ packing cases. 


Now that the list of British exhibitors is practi- 
cally complete, it will be of interest to analyse 
briefly the classification of the contents of the 
Exhibition. 

Group I. is that of Education and Instruction, 
and covers a very wide ground ; the various classes 
refer to: 

(a) The Training of Children ; Primary Educa- 
tion ; Teaching Adults. 

(b) Secondary Education. 

(c) Higher Education ; Science Schools and In- 
stitutions. 

‘ (d) Special Teaching of Fine Arts, including 

Lusic. 

(ce) Special Agricultural Education. 

(f) Special Industrial and Commercial Teaching. 

Kach of these classes has nearly 100 sub- 
heads, which cover very completely the subjects 
classified, and the same remark as to complete- 
ness applies to all of the groups into which the 
contents of the Exhibition are to be divided. 
Considering how well this class of exhibits was 
represented by Great Britain at Paris in 1889, and 


at Chicago in 1893, it is disappointing to find that |. 


there are only three entries for this group next 
year, though five other exhibitors are obliged by 
the rules of this Exhibition to divide their exhibits, 
a portion of them falling into Group I. The 
three first-named are the Educational Exhibit of 
Schools of Art in the United Kingdom, Messrs. 
Edward Gerrard and Sons, and Mr. George Spencer. 
It is almost incredible that these three, together 
with five other divided exhibits, are all that can be 
collected to illustrate the present condition of edu- 
cation in Britain. 

Group III.—Appliances and General Processes 
relating to Literature, Science, and Art, is very 
comprehensive. It has eight classes : 

(«) Topography. Various Printing Processes. 

(b) Photography. 

_(c) Books, Musical Publications, Bookbinding, 

ewspapers. 

(4) Maps and Apparatus for Geography and 
Cosmography. 

(e) Mathematical and Scientific Instruments, 
Coins, and Medals. 

(f) Medicine and Surgery. 

(g) Musical Instruments. 

(h) Theatrical Appliances and Plant. 

Without presuming that this country occupies a 
place in the first rank in any of the industries 
included in this group, there are nevertheless some 
thousands of persons carrying on such industries 
with eminent success, and with good cause to use 
all the advantages offered by a great exhibition, to 
extend their business. We are distinctly strong in 


the production of books, newspapers, atlases, and 
Scientific instruments, and yet only thirty-five 
persons having these important interests can be 
found to represent this important group. In addi- 
tion to this 


very limited number, there are four 


other exhibitors who are obliged to divide their 
exhibits. 

In Group IV.—Mechanical Engineering — we 
have pretensions to occupy a leading place, and 
one would naturally have thought that here we 
might expect a representative show. As a matter 
of fact, only 56 manufacturers have cared to come 
forward, besides nine who exhibit incidentally in 
this and other groups. There are four classes in 
this division, and as it falls especially within our 
scope, we may describe them in more detail. 

(a) Steam Engines, including furnaces and fit- 
tings ; stationary, semi-portable, and portable 
boilers and fittings ; feed apparatus ; anti-fouling 
and water-softening compounds; superheaters ; 
piping ; stationary, semi-portable, and portable 
engines; valve gears; regulators; lubricators ; 
testing apparatus. 

(b) Other Motors ; hot air, gas, petroleum, com- 
pressed air; ammonia; hydraulic motors; tur- 
bines ; windmills ; &c. 

(c) General Machinery ; apparatus for the trans- 
mission of power ; recording instruments ; weigh- 
ing and testing machines; cranes and hoists ; 
pumps; fire engines ; hydraulic presses ; air com- 
pressors ; ventilators ; power transmission by water, 
air, steam, or vacuum. 

(d) Machine Tools ; metal-working machines of 
all kinds ; wood-working machinery of all kinds ; 
other machine tools. 

This is only a summary of the exhaustive classi- 
fication of an industry in which this country is 
specially concerned, but which is to be represented 
by 56 exhibitors and nine partial exhibits. 

In Group V., Electricity, there are five compre- 
hensive classes : 

(a) Mechanical Production and Utilisation of 
Electricity. 

(b) Electro-Chemistry. 

(c) Electric Lighting. 

(d) Telegraphy and Telephony. 

(e) Various Applications of Electricity. 

This group is represented by fourteen exhibitors; 
comment is needless. 

Group VI. embraces Civil Engineering and 
Transportation. Here there are a few more ex- 
hibitors—fifty-nine, and seven others who show 
incidentally. But this group is solarge and com- 
prehensive that this handful of exhibitors cannot 
make a representative show. There are seven 
classes in all of which this country takes a leading 
position. 

(a) Materials, Plant, and Processes Relating to 
Civil Engineering. 

(6) Models, Plans, and Drawings Relating to 
Public Works. 

(c) Carriages and Wheelwrights’ Work. 

(d) Saddlery and Harness. 

(e) Railway and Tramway Plant. 

(f) Materials and Plant used in the Mercantile 
Marine. 

(gq) Aeronautics. 

Glancing through the list of exhibitors, we are 
disappointed with the quality of exhibitors and 
with the scanty numbers. One or two shipbuilders 
and perhaps a dozen steam shipowners are to send 
models, eight railway companies will exhibit, some 
by photographs only, others by locomotives and 
rolling stock, banished to remote Vincennes. 
There will be a very important exhibit by Messrs. 
Parsons and Co. of their steam turbines, and the 
Temperley transporter and a few other objects of 
interest will be found, but the collection cannot be 
regarded as representative. 

Group VII. Agriculture. 
in this group as follows : 

(a) Agricultural Implements and Processes. 

(b) Appliances and Processes in Viticulture. 

(c) Dairies ; Oil Factories ; Poultry Rearing, &c. 

(d) Vegetable Food Products. 

(e) Animal Food Products. 

(f) Non-Edible Food Products. 

(g) Useful and Noxious Insects. 

Although the total number of British exhibitors 
in this group is only 25, it is satisfactory to note 
that in Class (a) many of our leading firms will be 
represented. Class (b) of course presents no interest 
to this country ; in the other classes, some 12 ex- 
hibitors, most of them important, will complete 
our representation. , 3 

Group VIII. Horticulture and Arboriculture, 
with six classes. 

(a) Appliances and Processes, such as Glass 


There are eight classes 








Houses, Heating Apparatus, Implements and 
Tools, Plans for Landscape Gardening, &c. 


(b) Kitchen Garden Plants. 

(c) Fruit and Fruit Trees. 

(d) Forest and Ornamental Trees, Shrubs, &c. 

(e) Hothouse Plants. 

(f) Seeds. 

It is astonishing that only four exhibitors in this 
group are recorded, considering the pre-eminence 
we enjoy in several features of Class (a), especially 
heating apparatus ; and in Class(f) in which English 
seedsmen take an undisputed first rank. We are 
glad tv notice Messrs. Carter and Sons’ name in the 
list, but that of Messrs. Sutton is absent. 

Group IX.—Forestry ; Sport ; Fishing ; Gather- 
ing Wild Crops. 

Here there are six classes, in two of which this 
country is specially interested. 

(a) Forestry Implements and Processes. 

(b) Forest Cultivation and Industries. 

(c) Hunting and Sporting Equipments, including 
special machinery and appliances for making sport- 
ing guns and cartridges, sporting guns, rifles, &c., 
with their ammunition ; kennel and stable fittings 
and appliances. 

(d) Trophies of the Chase. 

(e) Se 5 er for Sea and Fresh- Water Fishing ; 
marine and fresh-water pisciculture ; aquaria. 

(f) Wild Crops, and means for obtaining them. 
This includes not only edible, but medicinal uncul- 
tivated products, as well as those for commerce 
like rubber and other gums. In this group there 
are eighteen British exhibitors, who will doubtless 
for the most part be limited to Classes (c) and (e). 

Group X. Food Products.—This, as might be 
expected, will be one of the groups most numerously 
patronised by our different industrials. There are 
eight classes. 

(«) Plant and processes used in producing food 
products, such as flour-mills, bakeries, breweries, 
ice factories, distilleries, chocolate mills, &c. 

(b) Farinaceous Products. 

(c) Bread and Pastry. 

(d) Preserved Food. 

(e) Sugar, Condiments, Sauces, &c. 

(f) Wine and Wine Spirit. 

(g) Liqueurs ; Alcohols. 

(A) Various drinks, including Beer. 

In this group there are entries for 56 British 
exhibitors. 

Group XI.—Mining and Metallury.—This is a 
most comprehensive group, as it includes not only 
plant and processes for obtaining metallic ores of 
all kinds, but also building and other stones, gems, 
mineral fuels, &c., and the machinery for convert- 
ing them to their various uses. It also comprises 
machinery and plant for reducing and refining ores 
of all kinds, and their subsequent conversion into 
commercial products. Besides the foregoing it 
includes all the lighter kinds of finished metal 
work, with machinery for producing same ; electro- 
metallurgical processes, &c. 

The classes of this group are : 

(a) Working of Mines and Quarries. 

(b) Metallurgy. 

(c) Metal Working. 

In this group Britain ought certainly to occupy a 
foremost place, but this can scarcely be possible 
with 56 exhibitors only, and eleven divided ex- 
hibits. 

Group XII. is also of high importance and wide 
scope. It refers to the decoration and furniture of 
public buildings and private dwellings, and has ten 
classes : 

a) Permanent Decorations. 

(b) Stained Glass. 

(c) Wall Papers and other Hangings. 

(d) Household and Art Furniture. 

(e) Carpets, Tapestry, and other Upholstery. 


(f) Temporary Decorations. 
(g) Pottery and Porcelain. 
(h) Glass. 


(i) Heating and Ventilating Apparatus. 

(k) House Lighting (except Electricity). 

Want of space prevents us from giving any of 
the hundreds of subheads into which this group is 
divided. It will probably prove the most beautiful 
and popular group of the Exhibition, comprising as 
it does, objects that — to everyone both for 
beauty and utility. Possibly a sense of British 
inferiority in most of the objects coming into these 
classes is the reason why it will contain only 47 
of our manufacturers who have ventured to compete. 

Group XIIl.—Thread ; Yarns; Textile Fabrics ; 
Clothing. 

There are eleven classes in this large group, 





which it will be unnecessary for us tu describe in 
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detail. It may sufiice to say that they include the 
raw material and finished products of cotton, flax, 
wool, and silk, with the machinery and processes 
for making yarns, threads, and fabrics, and bleach- 
ing, dyeing, and finishing ; also laces, embroidery, 
and trimmings, with machinery and appliances for 


producing them ; tailoring, dresses, and clothing of | pa: 


all kinds ; and the exhibits of various trades con- 
nected with clothing. In this very comprehensive 
group there will be, it appears, 107 exhibitors, of 
whoin 18 will form collective exhibits. 

Group XIV.—Chemical Industries—is of special 
interest to this country. It has five classes, in- 
cluding subjects scarcely falling, we should have 
thought, within its range. 

(a2) Applied Chemistry and Pharmacy, including 
all kinds of laboratory and industrial apparatus and 
chemical and pharmaceutical products. 

(b) Paper and Papermaking Machinery. 

(c) Leather and Leather Preparing Machines. 

(d) Perfumery ; its raw material and finished 
products. 

(e) The Manufacture of Tobacco, its cultivation 
and treatment ; and finished products, with tobacco 
farms and factories. Also matches, illustrated by 
materials, factories, &c. 

In this group we have 40 exhibitors and four 
divided exhibits. 

Group XV. Various Industries.—All sorts of 
industries that could not be placed elsewhere are 
relegated to this group, which has nine classes : 

(a) Stationery, Artists’ Materials, &c. 

(b) Cutlery, and machinery used in its manufac- 


ture. 

(c) Goldsmiths and Silversmiths’ Work. 

(d) Jewellery, and precious stones, with methods 
of cutting the latter. 

(e) Clocks, Watches, &c. 

(f) Bronzes, and other Metal Art Work. 

(q) Leather, Basket, and Brush Work. 

(h) India-Rubber and Gutta-Percha Goods. 

(7) Toys. 

In this group there are 40 British exhibitors. 

Group X VI.—Social Economy ; Hygiene ; Public 
Charity. Here there are twelve classes as follows : 

(a) Apprenticeship and Protection of Infant 
Workers. 

(6) Labour and Wages. 

(c) Co-operative Industries. 

(d) Associated Farming. 

(e) Protection of Workmen in Factories. 

(f) Workmen’s Dwellings. 

(q) Working Men’s Institutes. 

(h) Provident Institutions. 

(t) Improvement of the Working Classes. 

(k) Hygiene, its Principles and their Application 
to Towns, Villages, Houses, and Individuals. 

(l) Public Relief. 

The foregoing heads convey only an imperfect 
idea of the very numerous subheads into which the 
classes are divided. Considering the universal 
importance attached to this subject, it is a matter 
for great regret that only 22 British exhibitors can 
be found to contribute to the group. 

In Group XVII.—Colonisation—we shall, it ap- 
pears, be unrepresented so far as home interests 
go, though doubtless to a certain extent British 
colonial exhibits will be found on a special allot- 
ment in the Trocadero Gardens. 

The last, Group X VIII., is that devoted to the 
Army and Navy ; it has five classes : 

(a) Artillery and Military Equipment. 

(6) Military Engineering. 

(c) Naval Construction. 

(d) Military Topograghy. 

(e) Administration. 

(f) Military Hygiene and Sanitation. 

In this group only five entries are recorded. 

In addition to the foregoing exhibitors, who 
number 573, have to be added the 51 other exhibi- 
tors who, in compliance with the regulation of the 
Exhibition, will be obliged to distribute their ex- 
hibits in different parts of tne grounds. The most 
numerous of these split up exhibits are seventeen 
in Group XII. ; in Group IV. there are nine ; in 
Group VI. there are seven ; in Group XVI. there 
are six such divided exhibits; and a smaller 
number in other groups, including about twelve 
for the Royal Pavilion. Canadian exhibits to the 
number of twenty-five will also be included in the 
British spaces scattered throughout the various 
buildings. 

Under the most favourable conditions it would 
seem that the British display at Paris next year 
will be quite unworthy of the manufacturing power 





of this country. Manufacturers best know what 
are their own interests, and they have presumably 
come forward in such small numbers, only after 
careful consideration. Possibly this apparent in- 
difference is partly due to the remarkable absence 
of information available about the Exhibition, and 
rtly because of the unsatisfactory arrangement, 
from an exhibitor’s point of view, by which exhibits 
will be scattered over a large area, instead of being 
concentrated into a British section. But whatever 
the causes, we must be prepared to meet our chief 
competitors in as many thousands as we number 
hundreds ; if manufacturers are then disappointed, 
they will only have themselves to blame. One 
reason of our inferiority in numbers is, no doubt, 
to be found in the antipathy of the British indus- 
trial to co-operate in industrial exhibits. He stands 
alone in this prejudice, and has, of course, to pay 
the penalty. 

One of the regulations of the Exhibition provides 
for the election of jurors in the proportion of 
one-sixtieth of the number of exhibitors. We 
cannot look, therefore—unless a special exception 
be made in our favour, which is not likely just 
now—for more than a dozen jurors, so that ex- 
hibitors must not be too sanguine as to their 
chances of awards. 

We notice that one of the daily papers devotes 
some space to a description of the Transvaal ex- 
hibit, which is in a very advanced state, and attracts 
much interest and sympathy in Paris. The future 
of this exhibit suggests material for reflection and 
probably for animated discussion. 





LONDON STREET TRAFFIC. 

THE reformer has need of patience and persist- 
ence in his réle of advocate, for if his motives are 
not misunderstood his language is misrepresented, 
and, moreover, he must overcome, especially in 
Britain, a strong prejudice against change. All 
engineers are reformers, and their training happily 
inculeates the application of persistence: failure 
becomes but an incentive to further effort. It 
would be easy, for instance, to take from the 
history of Private Bill legislation many proofs 
of this repetition until success was assured, 
and in view of this general characteristic we 





view with hope Sir John Wolfe Barry’s return 
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result need not disastrously affect the pocket of the 
citizen. 

The first instalment of the proposed scheme is to 
cost 7,170,000/., involving, as it does a new arterial 
thoroughfare 125 ft. wide between the lines of 
Oxford-street and Euston-road, from the West End 
to the City ; and, in addition, facilities in the form 
of high-level viaducts or tunnels, to give separate 
means for east and westward, and for north and 
southward traflic at such busy points as Hyde Park 
Corner, Piccadilly-circus, Oxford-street and Tot- 
tenham Court-road, Wellington-street and the 
Strand, Ludgate-circus, and Southwark Bridge and 
Upper Thames-street. To these we shall refer pre- 
sently. Meanwhile it may be interesting to note how 
the expenditure is to be met without cost to the rate- 
payers. It involves a transaction in ground rents 
which might be described on the Stock Exchange as 
a safe speculation. Indeed, something similar has 
been done with satisfactory issue in Glasgow and 
other provincial cities. Sir John proposes that not 
only the leaseholds, but also the ground rents 
should be purchased by the County Council. As 
they can borrow at a lower rate of interest than an 
ordinary land speculator, and at the same time 
spread the repayment over a greater period—say a 
60 instead of a 28 years’ purchase—there would be 
direct gain when the land along either side of the 
thoroughfare not required for the street widening 
came to be sold again. Moreover, an increased 
price would certainly result from the improved 
situation. This practice was suggested by Mr. 
Shaw-Lefevre in the Contemporary Review last 
February, where he stated that in connection with 
improvement works the Council sold the ground 
rents of the surplus land and the sum obtained 
was used in cancelling loans, which were obtained 
at 24 per cent., whereas ground rents carry con- 
siderably larger interest—about 34 percent. Thus 
by the immediate sale a loss was involved. 
Parliament does not require the immediate sale 
of the ground rents of the surplus land, and 
thus, if held for fifty or sixty years, a profit 
could be realised owing to improvements and 
the universal appreciation of City property, which 
profit Sir John thinks would equal the cost of 
the whole improvement scheme. The proposal 
is fascinating, but, as we have said, specula- 
tive. Still, there is not so much to lose in view of 
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to the subject of the solution of the congestion of 
street traffic in London. His persistence may be 
more valuable than his proposals : it is sufficient 
to have the need of action enforced by experts. | 
A year ago, in delivering the inaugural address as 
Chairman of the Council at the Society of Arts, 
Sir John stated the case for some reform. He, 
undoubtedly proved his preamble, so to speak, and 
last Wednesday in opening this, the 147th, session, 
of the Society, he carries his case further by ela- 
borating his plan for meeting the need, estimating 
the cost, indicating the method he proposes for 
meeting the expenditure, and foreshadowing the 
financial gain to the Metropolis. The considera- 
tion of these various points is really in defence of 
criticisms urged a year ago against what was termed 
an Utopian scheme, and an unwarrantable and ‘ex- 
travagant demand on the ratepayers of London. | 
But great evils such as the overcrowding of the 
streets demand radical reforms, and Sir John has 
certainly done well to show that the financial 


the great gain in facilities for travel through the 
Metropolis, as the result of the expenditure of a 
large sum of money. 

This gain Sir John, in his address, made some 
attempt at estimating, by showing the loss due to 
‘* street blocks.” In one hour the following number 
of vehicles and pedestrians passed an observer: 


| Cheapside, 992 vehicles and 6358 pedestrians ; in 


the Strand, 1228 vehicles and 5660 foot passengers ; 
in Piccadilly, 1497 vehicles and 3910 Copeaeynrt 
and at Tottenham Court-road, 661 vehicles and 5586 
pedestrians. Of these vehicles, 384 were ’buses in 
Cheapside ; 444 in the Strand ; 423 in Piccadilly ; 
and 487 at Tottenham Court-road and Oxford-street 
Junction. On the four routes in question, there 1s 
thus dealt with an hourly traffic during the working 
part of the day of 1750 omnibuses, 1500 cabs and 
carriages, and 1000 carts. Three of these routes 
are overcrowded for nine hours in the daytime, 
and Piccadilly for eleven hours. Thus each day 
on these routes 16,650 omnibuses, 14,900 cabs 
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and carriages, 9700 carts and other vehicles find 
their course impeded and delayed by the crowded 
state of the streets. As to the amount of retarda- 
tion Sir John found that in different parts of the four 
main streets alluded to, the delay varied from 10 to 
44.8 per cent., as compared with the speed in un- 
impeded parts of the thorougafare. He found, 
for instance, that the speed of a cab with a good 
horse varied from 4 miles an hour in some streets 
to 10 miles on the Thames Embankment and 
9 miles in Whitehall, and observations with 
"*huses corroborated this view. The mean retar- 
dation is thus about 20 per cent., which is equi- 
valent to saying that one allows four minutes ad- 
ditional on a journey which, if the streets were as 
wide as Whitehall, would occupy 20 minutes. For 
a drive from Westminster to Broad-street at least 
25 minutes must be allowed, and the distance, 
which is 24 miles, should be covered easily in 18 
minutes. The value of the time of the vehicles 
and driver can be arrived at fairly accurately, 
and is assumed at 4s. per hour for an omni- 
bus, 2s. 6d. per hour for a cab, and 2s. an 
hour for a cart. Sir John assumes that the 
average "bus takes 10 passengers, whose time 
is worth 9d. per hour, 14 passengers per 
cab and private carriage at 3s. per hour. In 
view of the large number of professional men, 
and of the mercantile classes delayed in cabs 
and carriages, this 3s. per hour was claimed by 
the speaker as a moderate figure for that class of 
vehicle. The hourly traffic in the four streets in 
question thus involves 16311. per hour. If this 
is delayed 20 per cent., it means a loss, in 
respect of vehicular traffic only, of 880,740l. per 
annum. There remains to be added the traffic of 
the Euston-road, and Queen Victoria-street if the 
chief east and west routes be considered, and these 
are taken at about 15 per cent. of the above 
figures. The traffic which crosses these four chief 
routes is also greatly delayed, and this is taken at 
about 20 per cent. of the above figures of the east and 
west streams. In addition to vehicular traffic there is 
pedestrian traffic to consider. Applying the same 
mode of calculation as above, and from observations 
taken, Sir John comes to the conclusion that this 
traffic (21,514 individuals in all, per hour, in the 
four streets under consideration) is delayed to the 
extent of 6.6 per cent., and, assumed at a value per 
hour of 4d. per individual, allowing for females and 
non-wage-earning persons, the annual loss comes to 
65,0001. To sum up, therefore, an annual loss on 
the various routes discussed was thus put by the 
speaker : 


£ 
Trade interests ... 900,000 
Vehicular traftic ... 1,189,000 
Pedestrian ,,  ... ass en a 65,000 
Total . 2,154,000 


By trade interests is meant the loss due to re- 
strictions placed on the carting of building mate- 
rials, coal, the removal of excavations, &c. 

These figures, although assumed, seem moderate 
in their bases. Sir John’s belief is that he has 
under- rather than over-stated the case; but in 
any case an enormous sum of money is being wasted 
from the national if not from the private point of 
view, apart altogether from the ‘‘ moral and intel- 
lectual damage” resulting from passengers being 
continually jostled. Capitalising the loss at 30 
years’ purchase, the speaker held, would meet the 
expenditure ; but we fear he will be met with 
the contention that the influence or realisation 
of London’s loss from this point of view is enor- 
mously disproportionate to the effects which would 
result from the spending of 7 odd millions, 
even although it was to be met in the ingenious 
method proposed. But the new thoroughfare, 
although it may not be so strongly called for as 
that from Holborn to the Strand, must come 
unless we are to have vehicular subways, and the 
insistance of the reform is in its way a desir- 
able thing. As to facilities for crossing east and 
westward over north and southward traffic there 
1s more to be said, for at all hours one finds 

held up” at various points great piles of traffic 
which directly involve great delay. The idea 
of viaducts and tunnels is not new: the method 
of working the details out is the crucial point and 
until we have these elaborated it is not possible 
to give conclusive opinion. This year Sir John 
has carried the idea forward by submitting sketches, 
one of which we reproduce. Probably he may take 
the further move of making models. At Hyde 


Park Corner the north and southward traffic would 








em by subway under the east and westward trafic, 
eaving Knightsbridge-road on the north side and 
rejoining Piccadilly on the south side. This, it is 
thought, would not cost much, but at Piccadilly- 
circusa heavy outlay would be involved in a central 
sunken way also for north and south traffic from 
the north end of Regent-street Quadrant to the 
Haymarket, the length being 180 yards. At Lud- 
gate-hill a low viaduct and bridge would carry the 
north and southward traffic over that east and west- 
ward, the railway bridge preventing the construc- 
tion of a viaduct from Ludgate-hill which other- 
wise would be the natural scheme. The proposed 
viaduct would leave New Bridge-street on the west 
side and join Farringdon-street on its west side. It 
would, Sir John admits, involve interference with 
a certain amount of valuable property. 

At Oxford-street and the south end of Tottenham 
Court-road the west and eastward traffic would cross 
over Tottenham Court-road on the north side of 
Oxford-street. The properties, Sir John says, are 
not extremely valuable, as it would be possible to 
avoid the Oxford Music Hall and other important 
buildings fronting Oxford-street by keeping the 
new high-level road about 150 ft. to the north. 
The gradients might involve the raising of the 
level of Oxford-street opposite Rathbone-place 
some 2 ft. or 3 ft., otherwise no considerable diffi- 
culties would be encountered. 

At Wellington-street, Strand, which proposal we 
illustrate, the crossing, in Sir John’s view, ‘‘ ought 
to form part of the present scheme of the London 
County Council for their new street to Holborn, 
if it is to be a really successful work. The gra- 
dient of Wellington-street clearly indicates that 
the north and south traffic should cross over the 
Strand. With the exception of the Lyceum Theatre 
the property is not specially valuable. The County 
Council do not think much of theatres, for they are 
going to acquire, as above indicated, four in con- 
nection with the street to Holborn and Strand 
improvement. The crossing street would ascend 
from the corner of Tavistock-street and Wellington- 
street by easy gradients, keeping to the west side 
of the latter street and descend by a grade of 
1 in 30 to rejoin Wellington-street at the north 
end of Waterloo Bridge.” The passing of the north 
approach of Southwark Bridge over Upper Thames- 
street presents no serious difficulties. The cross- 
ing street would continue the level of the north end 
of Southwark Bridge, and would be parallel to 
and to the east of Queen-street, descending to 
rejoin the existing level at the corner of Cannon- 
street and Queen-street. These descriptions we 
give almost in full, as in Sir John’s address, be- 
cause he has devoted much attention tothem. But 
we can quite understand serious objections being 
entertained to the great demolition of property, 
if the end can be attained by simpler means. 








NOTES. 
EvuROPEANS IN THE UNITED STATES. 


In a recent article in our columns on ‘‘ American 
Competition ” it was stated that the tardy develop- 
ment of trade unions in the United States was 
greatly due to want of cohesion among the different 
nationalities to be found in the workshops. We 
are apt to look upon all the people in the States as 
Americans, and, so far as citizenship is con- 
cerned, this is fairly true. But in blood they 
are far from being of one race. It would 
be an interesting field of inquiry to investigate 
in how many generations a family of (say) pure 
Polish blood will lose the characteristics of its 
origin, and become blended in the general mass of 
the surrounding people. Whatever the answer may 
be, it is certain that a relatively considerable time 
will be required to effect the change. At present 
the number of foreigners in America is far greater 
than is usually imagined. For instance, at the 
Pullman Works, out of 7152 mechanics, labourers, 
and others there are no less than 4246 who were 
born in other countries than the United States— 
that is, 58 per cent. Scandinavia furnished the 
larger portion of the immigrants, 1489, or 35 per 
cent., the bulk of them being Swedes. The British 
Empire sent 919, of whom 273 were Canadians and 
205 Irish, while 303 were English. Germany (in- 
cluding Austria) comes next with 817, nearly all 
North Germans. There are 616 Dutch, which is 
a very large contingent, when we remember the 
size of their native country. The Latin races make 
a very poor show, if we except Italy with 106 im- 
migrants. France sent 9, Belgium 11, and Switzer- 





land, which is not wholly Latin, 20. The French- 
man has no desire to emigrate ; the existence of a 
colonial y in the Legialataro satisfies his aspira- 
tion in that direction. e Belgian who wants to 
emigrate, goes to France to fill the vacancies caused 
by the dwindling of the population. The Swiss in 
a foreign country becomes an hotel porter, and 
eventually an hotel proprietor, rather than a me- 
chanic. The remaining 259 men at Pullman are of 
eight nationalities, 114 being Poles, 78 Russians, 
32 Bohemians, and 22 Hungarians. A classifica- 
tion of this working force, made on the 19th ult., 
shows that there are 250 highly-skilled men, 
capable of original work, 3086 first-class mechanics, 
2015 fair workmen, and 1801 labourers. The pro- 
portion of labourers seems very small according 
to English ideas, but possibly the basis of classifi- 
cation is somewhat different from what obtains 
here. Nearly one-half, that is 3242, reside in 
Pullman, the wonderful town brought into exist- 
ence by the energies of the man after whom it is 
named. The average length of time that the work- 

ple have been employed is stated to be 6} years. 

ere it not that we are quoting from an official 
publication we should feel doubtful in giving cur- 
rency to this statement. It is a wonderful testi- 
monial to the satisfactory relations which exist be- 
tween the company and the oo and shows 
that the energy which is supposed to mark the me- 
chanic in America does not necessarily cause him to 
wander from shop to shop. When he finds a good 
master he keeps to him. 


Souto AFRICAN IRRIGATION. 


Mr. H. C. Litchfield, engineer-in-charge of the 
Hartz River Valley irrigation scheme, has just pre- 
sented a report to the South African Chief Inspector 
of Public Works. Mr. Litchfield proceeded to Four- 
teen Streams in January, in charge of a party of 
officers, to make surveys and generally investigate 
the scheme. After going fully into details, he 
estimates the cost of carrying out the scheme at 
246,000/. Mr. Litchfield points out that this will 
involve the relatively high expenditure of 20/. 10s. 
per acre, as compared with 7/. per acre in India 
and 12/. per acre in California. Mr. Litchfield 
explains this by the fact that while methods of 
construction in South Africa are nearly as 
primitive as in India, labour and the cost of 
supervising it is six times dearer; while in 
America home manufactured machinery for exca- 
vating and handling materials is used to great 
advantage, and cement and transport are much 
cheaper than they are in Africa. The cost of 
the Hartz River Works would also be increased by 
the three following causes : (A) Unavoidable heavy 
work in deep cutting; (B) the unfavourable cha- 
racter of the site of the dam of reservoir No. 1, 
rendered necessary by the scarcity of water in the 
Vaal during the two driest months in the year ; 
and (C) the distance which the canal has to traverse 
before the irrigable area on Government land is 
reached at the 20th mile. Mr. Litchfield proceeds 
to observe that it has been found in the United 
States, that land for which a water supply has been 
provided is increased in value from 1500 to 3000 
per cent. Assuming that 15,000 acres of the Go- 
vernment land under consideration will be saleable 
as agricultural lots—the excess of 1234 acres over 
the total irrigable area of 13,776 acres being ab- 
sorbed by building sites and roads—a price of 201. 
per acre for land, with 1/. per acre without irriga- 
tion, may be fairly ape: Asale of 15,000 acres 
upon these terms would accordingly eventually 
realise 300,000/. Mr. Litchfield estimates that 
the gross receipts from the sale of water would 
be 13,3331. per annum, supposing that two-thirds 
of the irrigable area of 12,000 acres only are irrig- 
able during the year, and that the amount of water 
purchased per annum per acre is 400,000 gallons 
at 1d. per 1000 gallons. Deducting from this the 
yearly maintenance expenses, which he estimates 
at 67451., Mr. Litchfield anticipates a profit of 
6588]. per annum; but it is thought that fully 
34 years would be required to — ete the neces- 
sary works. Mr. Litchfield has also presented a 
second report dealing with successive or alternative 
proposals, corresponding to the second and third 
stages of the scheme. The total amount of land to 
be irrigated at the second stage is 25,000 acres, and 
it is estimated that the cost of the works at this 
stage will be 150,000/., or 61. per acre, while the 
cost of maintenance is set down at 8065l. per 
annum, and the probable revenue at 10,4531. per 
annum, The total amount of land to be irrigated 
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at the third stage is 35,000 acres, and the cost is 
estimated at 343,5001., or 101. 14s. per acre. The 
cost of maintenance is estimated at 10,6661. per 
annum, and the net revenue at 15,258]. Mr. 
Newey, the inspector of public works, recommends 
the adoption of the second proposal, and further 
suggests the establishment of a ecmenaan model 
farm, without which the scheme would not be com- 
plete. 





THE WATERLOO AND CITY RAILWAY. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 14, Sir Douglas 
Fox, President, in the chair, two papers, dealing with 
the construction and equipment of the Waterloo and City 
Railway, were read. 

The first paper, by Mr. H. H. Dalrymple-Hay, 
M. Inst. C.E., was devoted to a description of the general 
features of the line, and the methods used in its construc- 
tion. Since the opening of Waterloo Station in 1848, 
various schemes had been considered for extending the 
London and South-Western Railway into the City, but 
none were feasible until the Greathead system was pro- 
posed in 1891. The new line was 14 mile long, and with 
the exception of a short length at Waterloo, consisted of 
two iron tunnels with a station at each end, approached 
by stairs and inclines. The route taken from Waterloo 
was by Stamford-street, Blackfriars Bridge, and Queen 
Victoria-street to the City. 

A stage with temporary shafts in the river at Black- 
friars was first constructed, and on completion, shields 
were set to work in both directions. Where the new line 
passed under the South-Eastern Railway Company’s via- 
duct at the centre of a 30-ft. arch, the abutments were 
underpinned to the level of the proposed tunnels below, 
and a cross-trench was sunk between the abutments, and 
both tunnels driven towards Waterloo from that point. 
The tunnels between Waterloo and the river shafts were 
12 ft. 9 in., and those between the latter point and the 
City 12 ft. 1} in. internal diameter. The larger diameter 
admitted of the carriages passing round 5-chain curves, of 
which there are four towards Waterloo. 

The method of tunnelling in the London clay and in 
water-bearing strata was the well-known Greathead 
system, except in the case of a short length of tunnel 
which was driven by a new method not requiring the 
employment of a heading or timbers outside the shield. 

At the City Station, where the tunnels are 23 ft. in- 
ternal diameter, there was a scissors crossing near the 
west end to admit of trains arriving at or departing from 
either platform. At Waterloo there was a tail siding at 
the south end of the platforms, instead of a scissors cross- 
ing at the City. es 

The average rate of working in the small tunnels was 
10 ft. every 24 hours where the tunnels were in the clay. 
In the larger tunnels at the City Station, which were also 
in the clay, 6 ft. was completed regularly in the same 
time. In water-bearing strata, however, the speed varied 
greatly, depending upon the character of the ground and 
the depth of ballast and head of water at the face. 

The iron segments of the small tunnels were erected by 
manual labour, but those of the large tunnels were erected 
by hydraulic machines fixed to the shield. The small 
tunnels were grouted with blue lias lime (three parts) to 
sand (one part), but the large tunnels were grouted with 
neat cement for the lower half, and equal parts of cement 
and blue lias lime for the upper half. 

The work at Waterloo consisted of underpinning the 
existing piers of the arched viaduct upon which the 
South - Western Station is built. The new station 
occupied two of the arches, and directly to the south 
of the platforms, but still under Waterloo Station, it 
was necessary to introduce a cross-over road for the 
tail line, as there was not sufficient space for it between 
the south side of the station and the end of the company’s 
property. This necessitated the removal of the central 
pier of the viaduct, and the substitution for it of a 40-ft. 
arch with spandril walls to carry the old arches above. 
The repairing and cleaning sidings were in a dépét 
directly to the south of Waterloo. 

On the northern side of Waterloo a short length of 
tunnel ony the up line with a lift had mn con- 
structed, and by this means the rolling stock and coals 
were lowered from the South-Western sidings to the 
tunnel below. 

The second paper, by Mr. Bernard M. Jenkin, Assoc, 
M. Inst. C.E., gave an account of the electrical equip- 
ment of the line, which was the second underground 
railway that had been built to be worked electrically. 
The electric energy was generated at the power station, 
at the Waterloo end of the line, by high-speed engines 
coupled direct to two-pole dynamos. The energy 
was transmitted to the trains by feeders connected to 
an insulated rail, or conducter, placed between the two 
running rails of the permanent way. The central con- 
ductor consisted of an invertec. steel channel, carried on 
porcelain oil insulators, the top surface being level with 
the top of the running rails. The feeders and central con- 
ductors for the up and down lines were independent of 
each other, and should an accident occur on one line or in 
one of the tunnels, it did not affect the supply of current 
to the other line or tunnel. There was an independent 
system of feeders and distributing mains for lighting the 
tunnels and stations. The trains were lighted from the 
circuit supplying power to the motors. The current 
from the motors and lamps was carried back to the power 
station by the running rails of the permanent way, 
which were bonded and connected in parallel through- 
out. 

Each train consisted of two motor carriages, one at 
each end, and two trailer carriages in the centre between 


them. The motor cars were fitted with collector shoes 
which rubbed on to the top surface of the central con- 
ductor rail and carried the current from it to the motors 
driving the train. Each carriage was carried by two 
four-wheeled bogies, and one bogie on each motor carriage 
was fitted with two series-wound motors. Thus each train 
was driven by four motors in all, two on the front bogie, 
and two on the last bogie in the train. The armature of 
each motor was built directly on the axle of the driving 
wheels, with the field magnets surrounding it fixed in posi- 
tion, so that they moved in a horizontal plane with the bogie 
butcould not rotate. No reduction gearing was used. There 
wasa driver’s cab in each motor carriage, placed over the 
ae carrying the motors, in which was placed a con- 
troller and the necessary instruments for regulating the 
current to the four motors driving the train, and for 
reversing or connecting them as required, either all in 
series, or two in series, or all four in parallel. The two 
controllers were so made that it was not possible to have 
more than one in use at the same time. The cables con- 
necting the motors and controllers at opposite ends of the 
train were carried along the top of the cars outside the 
roof, and were connected by couplers between the cars. 

The trains were fitted with Westinghouse compressed- 
air brakes, which could be worked from both ends of the 
train by valves placed in the drivers’ cabs. The pumps 
compressing the air were placed in the power station, and 
could be worked continuously to chargea reservoir from 
which the supply for charging reservoirs on the trains 
could be drawn as wanted. The reservoirs on the trains 
consisted of steel cylinders hung beneath the floor of the 
carriages, and’ were placed both on the trailer and motor 
carriages. 

Experiments and tests had been made on completion 
of the line to ascertain the time and power taken to drive 
a train from one station tothe other under different con- 
ditions and with different limits of speed on the sharp 
curves. The time in which a train could traverse the 
whole of the distance from one station to the other 
depended mainly upon the maximum speed which could 
be allowed on the sharpest curves. There were some 
very sharp curves at the bottom of the dip in the line 
where it passed under the river, and it was originally 
intended that the speed on these curves should be limited 
to 24 miles an hour. Before the line could be opened 
it was inspected by the Board of Trade, and Sir 
Francis Marindin decided to limit the speed round the 
sharpest curves to 15 miles an hour instead of 24 miles an 
hour, for which the whole of the electrical equipment of 
the line had been designed. This alteration had natu- 
rally a very great effect on the whole working of the 
traffic on the line, the brakes having to be applied to the 
train on the down gradients, as the speed which would be 
attained by gravity alone would very much exceed the 
limit of 15 miles an hour by the time the curves were 
reached. The switchback principle of working the line 
could not, therefore, be adopted as it might otherwise 
have been with the particular arrangements of gradients 
and the absence of intermediate stations which was the 
peculiarity of this line. 

A complete system of block-signalling had been pro- 
vided, and the hanes of the line made it necessary to 
place signals near the bottom of the dip close to the sharp 
curves refer to above. The position of these signals 
had an effect on the working of the line similar to the 
reduction of speed on the curves, as the speed on the 
down gradients had to be checked in order to enable the 
train to be brought to a standstill should the signal be 
against it. 





Go.p.—The imports of gold inte the United Kingdom 
will show some falling off this year, as compared with 
1898, but the total reached in 1897 will probably be more 
than maintained. In the ten months ending October 31 
this year gold was imported to the value of 29,358,071/., 
as compared with 38,270,703/. in -the corresponding 
period of 1898, and 26,072,565/. in the correspondin 
period of 1897. The value of the imports from Sout 
Africa was 14,952,392/., as compared with 13,967,709/. 
and 10,859,774/. respectively, from British India, 
1,407,955/., as compared with 1,370,390/. and 1,224,328/. 
respectively, and from Australasia 4,147,603/., as com- 
a with 6,607,937/. and 9,641,729/. respectively. 

he receipts of gold from South’ Africa are likely, of 
course, to show a great falling off for a time. Great 
attention is, however, being devoted to Antipodean gold- 
mining, and large receipts from Australasia may be 
expected in consequence. 


DERBY AND THE DERWENT VALLEY.—The water works 
committee of the Derby Town Council has visited and 
inspected the Little Eaton Water Works. The works 
at the Littleover Reservoir (4700/.) and the tempo- 
rary engine (3500/.) authorised by the council are well 
in hand. The committee has discussed with Mr. C. 
Hawksley the position of matters with respect to the 
unexhausted Parliamentary powers, and the unexe- 
cuted works (exclusive of the Littleover Reservoir and 
the temporary engine above referred to) authorised by 
the council in the light of the Derwent Valley Water Act, 
1899, and has decided that the works already authorised, 
amounting to 42,400/., shall be dealt with as follows: 
Filter tunnels on the right and left bank of the Derwent, 
28,400/., and additional filter beds on the lower surface, 
3000/., to go forward ; total works to be at once p 
with 31,400/. ; conduit No. 5, 5500/., and receiving tank, 
&c., 20007. to be abandoned for the present, saving on 
making filter tunnel of less depth 3500/. ; total 42,0007. 

essrs. T. and C. Hawksley have been requested to pre- 
pare drawings and specifications, and other particulars 
necessary for the letting of contracts for the works ordered 








to be proceeded with. 








AMERICAN COMPETITION. 
To THe Eprror oF ENGINEERING. 

Sir,—As the question of foreign competition is now very 
much to the fore in this country, we think the following 
facts may have some interest for your readers, as showing 
how it is that some contracts are placed abroad. 

In October, 1897, we with other electrical cable makers 
were invited by the Dublin United Trainway’s Company, 
Limited, to tender for the cables required in connection 
with the conversion of their tramways from horse to 
electric haulage. 

The specification—written by the tramway company’s 
consulting engineer, Mr. Parshall (an American)—wag 
issued to us, nag wage among other things, that the 
— quoted for the cables was to be inclusive of the 

rawing into the conduits in Dublin, and the jointing up 
and putting to work, and that delivery was to be made of 
the whole of the cables within nine months of the date of 
the order. 

We tendered to the specification in due course, offering 
to carry out the whole of the terms and conditions set 
forth in every a but received a notification from 
the secretary of the company, on January 29, 1898, to the 
effect that our tender had not been accepted. 

So far we had, of course, no ground of complaint, but 
we subsequently heard that the order had been placed 
with an American firm, the National Conduit and Cable 
Company, for paper insulated cables, and as we held the 
patents for this class of material for this country, we 
entered an action for infringement as soon as the first 
cables were delivered. This action has recently been 
tried, and has resulted in our favour, During the pro. 
ceeding it was necessary for the Tramway Company to 
produce a copy of the contract they had made with the 
American firm, and it is particularly to this contract that 
we wish to draw attention, 

We attach a copy of the contract herewith, and it will 
be noted that its conditions differ in many respects from 
those to which the English manufacturers were asked to 
quote, Notably, the contract is made in America, and 
the Tramway Company took delivery of the cable in 
New York. 

The tram company loaned to the National Conduit 
and Cable Company the services of their engineer to 
supervise the on in and jointing, so that this 
work, although carried out at the contractor’s expense 
has not been effected by him, as provided for in the 
original specification. 

e understood that we were to provide over the lead 
sheathing of the cables a layer of compounded jute yarn, 
although for cables that are to be drawn into ‘‘ ways,” it 
is our practice to provide a plain lead covering only. 
We find that the American firm have provided plain lead- 
covered cables, thereby, of course, effecting a consider- 
able saving in the cost. 

We would then draw particular attention to the re- 
markable fact that blanks have been left in the contract, 
both for the quantities of cable and the sizes and prices 
at which they are to be supplied. 

No time for delivery is stated, and, as a matter of 
fact, the American firm has largely exceeded the time 
allowed to the English manufacturers. 

The guarantee clause expressly excludes electrolytic 
damage, although we were asked to include this possible 
cause of damage in our undertaking. 

Yours faithfully, 
Tue British INSULATED WIRE Company, Lp., 

November 14, 1899. G. W. Nisbett. 





[Copy.] 

This agreement, made by and between the National Conduit 
and Cable Company, a Corporation organised and existing under 
and by virtue of the laws of the State of New York, United 
States of America, with its principal business office in the City of 
New York, party of the first part, and the Dublin United Tram- 
ways Company, a Corporation organised and existing under and 
by virtue of the laws of the United Kingdom of Great Britain and 
Ireland, and having its principal business office in the City of 
Dublin, Ireland, party of the second part. 

Witnesseth, that whereas the party of the first part is the manu- 
facturer of, and dealer in certain electrical conductors or cables 
known as “‘ Paper Covered Cables,” and whereas, the party of the 
second part is a common carrier, operating and propelling its 
tramcars by means of woaageny 4 and is desirous of purchasing 
said cables from said party of the first part for the Y gd of 
transmitting electricity from the power station to said tramcars 
and otherwise. 

Now, therefore, in consideration of the sum of One Dollar, each 
to the other paid, the receipt whereof is hereby acknowledged, 
and of the covenants and promises hereinafter contained, the 
parties hereto covenant and agree as follows : 

The party of the first part agrees to sell to the party of the 
second part, and the party of the second part agrees to buy from 
the party of the first part (—) feet, more or less of the cable 
manufactured by the party of the first part to be delivered to the 
party of the second part on board ship at the port of New York, 
said ship to be designated by the party of the first part. The size 
and price of the cable which the party of the first ae agrees to 
sell to the party of the second part is as follows: (—) | 

The party of the second part agrees to pay for the said cable on 
the certificate of their Consulting Engineer, in New York funds, 
through Comptoir National D’Escompte de Paris, London, as 
follows : 50 per cent. upon the arrival of the shipment in London ; 
40 per cent. when the circuit is jointed up in the subway, and the 
balance of 10 per cent. upon the completion and the acceptance of 
the cable in the subway. . 

It is further understood and agreed that the aforesaid cable 
shall be laid, installed, and connected up, under the direction of 
the Engineer of the party of the second part, but at the cost and 
expense of the party of the first part. 

Te is further understood and agreed that the party of the first 

+ shall furnish the party of the second _ its guaranty and 
nd, guaranteeing the durability of the cables furnished by it as 
aforesaid, except as against the act of God, the public enemy, 
mechanical injury or electrolysis, for a period of ten (10) years 
from the date of acceptance, and that the said party of the first 
shall also furnish its guaranty and bond for the purpose of 
indemnifying the party of the second part against damages !n- 
curred for infringement, because of the use of the cables pur. 
chased as aforesaid from the party of the first part ; the party of 
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rt, however, to be notified by the party of the second 
—_ on as and as often as any action or proceeding is 
threatened involving the gape of said cables. ‘ 
In testimony whereof, the party of the first part has caused its 
corporate name to be hereunto signed by its and its cor- 
porate seal to be hereunto affixed with the attest of its 
on the day of March, 1898; and the party of the second part 
has hereunto caused its name to be signed by its president, and 
its corporate seal to be hereunto affixed with the attest of its 
secretary on the 11'h day of March, 1898. 
Tuk Dusuix Unirep Tramways Company, 
By William Anderson, Secretary and Manager. 
Seal. 
Attest : 
R. 8. Tresilian, A. Secy. 
The National Conduit and Cable Company, 
By Edw. S. Perot, President. 
Seal. 
Attest : 
Geo. J. Jackson, Secretary. 
In the presence of Jas. H. Warner. 
State of New York, Ss. 
City and County of New York, . 
On this 11th day of March, 1898, before me, Harry B. Heylman, 
a Notary Public in and for the County of New York, appeared 
Edward S. Perot and George J. Jackson, to me known and 
known to me to be respectively, the president and secretary of 
the National Conduit and Cable Company, and who, being by 
me duly sworn, deposed and said that they were the president 
and secretary respectively, of the said the National Conduit and 
Cable Company, and had been duly authorised by the Board of 
Directors of said Company to execute the foregoing instrument 
in the name of and for the aforesaid company, and acknowiedged 
that they executed the within instrument, and affixed the i 
rate seal thereto for the — and intents therein expressed. 
ENRY B, HEYLMAN, 
Notary Public (198), 
N.Y. County. 








BARNABY’S THEORY OF CAVITATION. 
To THE Eprtor OF ENGINEERING. 

Sir,—In a letter of mine, which you were good enough 
to publish in last week’s issue of your. paper, I ventured 
to suggest that the development of ‘‘ cavitation” need not 
necessarily reduce the efficiency of propeller, and, further, 
that if such cavitation were obtained at the reverse sides 
of the central portion of the blades and its action applied 
at a greater angle to the plane of the surface of the 
sea, it would materially increase the reacting force of the 
water as a propelling medium and the efficiency of the 
blades. The accompanying diagrams will — to explain 
my views. Fig. 1 roughly represents a central section of 
an ordinary ‘‘scoop” propeller blade, A being the face 
and B the reverse side. Let us assume the water pres- 
sure (or the blade at rest) to amount to 20 lb. to the 
square inch. When such a blade is driven at a high 
velocity, and cavitation supervenes, it necessarily arises 
behind that portion of the blade which causes the 
greatest displacement of the water, say, between 
the points d and c. The result being an increase 
in the resistance offered by the water to the revolu- 


1g.7. 
Fig a 





tion of the propeller, the measurement of which 
increased resistance would be the actual area under 
cavitation in square inches, multiplied by 20 lb., and by 
the distance from the driving shaft to the centre of cavi- 
tation, i.c., the leverage with which it works. The 
direction of such resistance would be, as shown by the 
arrow and its effect in retarding the blade, as distin- 
guished from ——— the vessel, a matter of simple 
calculation, the balance being largely on the wrong side. 
Hence it follows that cavitation, as at present existing, 
18 a very great disadvantage, and necessitates the expen- 
diture and waste of much horse-power, especially in tur- 
bine-driven craft using scoop propellers. Fig. 2 repre- 
sents a like sectional view of one of my patent blades, 
having the flange A so shaped as (when rapidly driven) to 
cause the flow of the water at its reverse side to deflect at 
¢, somewhat as shown in dotted lines, and to cause cavi- 
tation between c and }, or possibly from c tod. The 
flange b, d on the discharge edge of the blade is for the 
purpose of maintaining the requisite resisting strength. 

Both the flanges and the central hollowing being, of 
course, modified to suit thicknesses of blade and to allow 
of effective ‘ reversing.” They may also be so regulated 
as to provide an elastic yielding, which will reduce the 
ill-effects of impact of the blades on the water. 
By these means a wry large area of *‘ cavitation” may 
be got; the great negative pressure arising therefrom 
acting in the direction as shown by the arrow in Fig. 2, 
that is at such an angle as to materially increase the effec- 
tive propelling resistance offered by the water; and thus 
the efficiency of the blade and speed of vessel. Such an 
increased resistance will also make the excessively in- 
creasing pitch blade, and the increased churning thereby 
occasioned, to be dispensed with and avoided, as the rear- 
weed —— of the water acted upon by the blade will 
98 considera ly lessened ; and we Gow that such pres- 
sure adds nothing to the frictional resistance of the water 
on the force of the blades. As compared with such advan- 
ees, the slight increase of friction incidental to the 
thickening of the flange a is, I submit, immaterial. 

- will thus be seen that the advent of ‘‘ cavitation,” 
w cw at present means a big drop in propelling efficiency 
and a waste of horse-power, will when procured as shown 








in Fig. 2, materially increase such efficiency, by at once 
developing an additional driving pressure of approxi- 
mately one ton to each square foot of the pete area 
of the blade covered by cavitation. Or—say with a 
three-bladed propeller and two square feet of cavitation 
on each blade—an increased driving pressure of six tons. 

The possibilities of increased cavitation and consequent 
speed that will arise when my propellers are driven by 
turbine engines are very great, and they would go to 
suggest that the existing methods of estimating the 
efficiency of ships’ propellers are unreliable. 

Believe me, yours faithfully, 
T. M. Staunton. 

Dalmeny, Howth, Dublin, November 15, 1899. 





To THE EpiTor OF ENGINEERING. 

Srr,—Allow me to make a brief answer to Mr. Barnaby 
and to ‘‘P. R. 0.” 

The theory of cavitation, as explained in my paper 
printed in ENGINEERING more than five years ago, is 
simply this: When the acceleration or change of velocity 
imparted to the water acted upon by the screw reaches 
a certain value, generally dependent on the immersion of 
that part of the propulsive surface considered, then, the 
water cannot follow the screw and it separates from the 
forward part of the blades. 

I did not say that air fills the cavities thus formed, but 
that ‘‘the vacuum can only be filled in by eddies which 
are a sure cause of loss of energy.” 

Surely, air gets in sometimes, especially with very fine 
aft water-lines, and when the tip of blades approach the 
water surface, this is one particular form of cavitation ; 
but, generally, cavitation consists, as I stated, in a rup- 
ture of the suction column of water, eddies filling the 
vacuum thus formed. 

Further on, I pointed out that with certain forms of 
stern, and especially those adopted by Mr. Thornycroft 
for his turbine propellers, the acceleration of the water 
acted upon can reach a much higher value than with ordi- 
nary sterns, without causing cavitation. 

I have nothing to alter in that definition of cavitation, 
which includes all cases. 

Mr, Barnaby contends that the phenomenon occurs 
when the pressure per unit of propulsive surface attains a 
certain value. I believe, on the other hand, that it takes 
place when the acceleration given to the water reaches a 
certain value dependent on the immersion of screw, and 
the form of stern. 

If I am right, to measure the acceleration, we have only 
to apply that well-known principle that it is proportional 
directly to the pressure exerted, and inversely to the 
weight acted upon. 

Mr. Barnaby does not object to my argument about 
No. 153 torpedo-boat, on account of its being moored, 
but because, in this particular case, air would flow down 
to the screw. If I understand SS the same objection 
would not apply to a destroyer of the Daring type, and a 
simple experiment would settle the case. ith full 
steam on, the pressure on the propeller blades would be 
the same as under way and if cavitation did take place, 
it would prove that the acceleration given to the water, 
which is much greater at moorings, on account of the re- 
duced mass acted uP and not the pressure per unit of 
surtace on the propeller blades, is the true cause of cavita- 
tion. 

To conclude, a simple comparison may, perhaps, throw 
some light on the matter. 

In a centrifugal pump, there is a certain amount of 
delivery dependent on the transverse area of the suction- 
pipe and on the height of pump above the water level, 
which cannot be increased without the suction column of 
water being broken. It may occur sooner if the orifice of 
the suction-pipe be placed near the water surface, because 
air will get in; but, place it as low down as you like, the 
rupture of the suction column will take place when the 
8 of water in the suction-pipe reaches a certain value. 

his is cavitation, whether air gets in or whether it does 
not, since, in both cases, cavities are formed in the suc- 
tion column. 

I remain, Sir, yours truly, 


. A. NORMAND. 
Havre, November 13, 1899. 





ELECTRICAL EXPRESS RAILWAYS, 
To THE EpitoR OF ENGINEERING. 

Srr,—The following short abstract of a report that 
appeared in a recent number of the Frankfurter Zeitung 
may be of interest to the readers of ENGINEERING : 

It appears that an association is being formed for the 
study of the question of electrical express railways. _ 

The general opinion of the promoters of this association 
seems to be that the existing heavy lines are at the limit 
of their capabilities as regards speed and the number of 
trains they can carry ; that higher speed and a more fre- 
quent train service are necessary ; and that these are to 
be obtained by the construction of such electrical lines as 
they havein mind. 

It seems also to be the opinion of the promoters of the 
society that such railways as they have in view will be 
entirely different from anything in existence at present, 
both as regards construction and equipment. They 
therefore propose to investigate, by experiment and other- 
wise, the following questions : 

1. What are the allowable curves and gradients for 
such express railways? What gauge shall be adopted? 
How many lines of way are necessary, and how are they 


to be Fe aaapsol 

2. How stations and sidings are to be arranged? 

3. What is to be the type of rail and rail-support 
adopted, and how are the rail-joints to be dealt with? 
How are the lines to be ballasted ? 

4, Where and how the prime-moving energy is to be 





generated, what kind of electrical current is to be used, 
and how is it to be conducted ? 
5. How is the rolling stock to be built so as to be able 


to travel at a high speed 
venience to the passengers ? 

6. What kind of motors are to be used, and how is the 
transmission of motion to the car wheels to be effected ? 

7. The questions of braking, lighting, and heating. 

8. How far the — system of signalling may be 
adopted, or should it be replaced by automatic sig- 


nalling? 

9. Tow the traffic is to be conducted and regulated, 
what are the highest speeds permissible, and how are the 
trains to be made up? f : 

As to whether the same necessity exists in this country 
for such electrical express railways: I think most engi- 
neers are of opinion that the railways in Britain, being of 
heavier construction than Continental lines, they have 
not yet reached the limits of'their performance, at least 
as regards speed, and that the use of electric traction 
will be limited for some time to street railways and 
tramways. 


with safety, and without incon- 


I am, Sir, your obedient servant, 
J. GILCHRIST. 





THE INSURANCE OF HOISTS, &c. 
To THE Eprror oF ENGINEERING. 

Srr,—I beg to call your attention, and that of your 
numerous readers, to some unwarrantable charges which 
the Ocean Accident and Guarantee Corporation, Limited, 
make against lift and crane makers, and also to the com- 
bining of engineering and other manufacturers in their 
business transactions, without the consent of the existing 
policy-holders. According to a circular letter I have 
before me from the Corporation dated October, 1899, they 
say they are influenced to do the whole of the work pre- 
viously done by the engineer, on account of his doing it 
indifferently and charging excessively. Further on they 
say they supply all ropes, gear, oil, packing, and materials 
generally at manufacturers’ net wholesale prices, so that 
engineering is not the only trade they intend taking up. 
I took out a policy of insurance with this Corporation in 
July, 1898, for my protection against losses arising 
through workmen’s accidents, and renewed the same this 
— in full confidence that I wasin treaty with a business- 

ike company, and one whose business was defined on 
their policies, The Corporation have branched out very 
pen from insurance, if not without the sanction of the 
shareholders, certainly without that of the a 
and justify this departure by making abominable an 
unfounded charges against engineers and others of long 
standing and respectibility. 

I wrote to the Corporation a few days ago demandin 
that these circulars headed ‘‘ Re Lift Inspection an 
Insurance, October, 1899,” should be called in, but no 
notice has been taken. I think the matter demands some 
combined action by those interested. 

Believe me, yours faithfully, 
J. STANNAH. 

20, Southwark Bridge-road, London, 8. E., 

November 4, 1899. 





PENNSYLVANIA RAILROAD.—The Pennsylvania Railroad 
Company contemplates spending 5.008 000 dols. upon im- 
provements in its lines between New York and Pittsburg. 





Our Rais Aproap.—The exports of rails from the 
United Kingdom were somewhat larger in October, and 
the general aspect of the year’s business has been improved 
in consequence, although it still leaves a good deal to be 
desired. The quantity of rails despatched to foreign 
countries and British colonies in October was 47,181 tons, 
as compared with 31,165 tons in October, 1898, and 
46,793 tons in October, 1897. The shipments to British 
India figured in last month’s total for 10,651 tons, as com- 
pared with 16,586 tons and 17,223 tons respectively; those 
to Australasia for 6569 tons, as compared with 3870 tons . 
and 10,506 tons respectively ; and those to Canada for 
9119 tons, nil, and 1729 tons respectively. The aggregate 
shipments for the ten months ending October 31 this year 
were 401,918 tons, as compared with 422,055 tons in the 
corresponding period of 1898, and 488,289 tons in the 
— oe Be of 1897. The shipments to 
British India figured in these totals for 129,899 tons, 
and 177,574 tons, and 234,144 tons respectively ; those 
to Sweden and Norway for 73,635 tons, 43,142 tons, 
and 23,900 tons respectively ; those to Egypt, for 28,422 
tons, 26,781 tons, and 35,163 tons respectively ; those 
to Japan, for 3525 tons, 5008 tons, and 48,211 tons 
respectively ; those to China, for 15,932 tons, 15,367 tons, 
and 15,008 tons respectively ; those to Mexico, for 10,814 
tons, 8875 tons, and 25,421 tons respectively; those to 
Brazil, for 14,779 tons, 23,829 tons, and 19,791 tons re- 
spectively ; and those to the Argentine Republic, for 
21,274 tons, 47,089 tons, and 39,139 tons respectively. 
There was a considerable improvement in the Austra- 
lasian demand for our rails in the first ten months of 
this year, the shipments to the Australasian colonies in 
that period having been 46,452 tons, as com with 
23,608 tons, and 68,107 tons respectively. The Canadian 
demand has also greatly increased in importance, Canada 
having taken 34,756 tons of rails from the Mother Country 
in the first ten months of this year as compared with 1766 
tons, and 10,903 tons respectively. On the other hand, 
the South African demand has sadly fallen off, oar 
14,792 tons of rails having been forwarded to Brit 
South Africa in the first ten months of this year, as 
compared with 33,641 tons, and 52,734 tons respectively. 
The recent drift of South African politics, has, of course, 
not been at all calculated to encourage South African 
railway construction. 
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ROYAL METEOROLOGICAL SOCIETY. 


THE opening meg | of this Society for the present 
session was held on Wednesday evening, the 15th inst., 
at the Institution of Civil Engineers, Mr. F. C. Bayard, 
LL.M., President, in the chair. 

Mr. R. H. Curtis read a paper on “‘ The Diurnal Varia- 
tion of the Barometer in the BritishIsies.” The principal 
features of a curve exhibiting: the diurnal march of baro- 
metrical pressure are two minima and two maxima, the 
first minimum occurring early in the morning and the 
second in the afternoon, while the first maximum falls in 
the forenoon and the second not far from 10 o'clock in 
the evening. In the “~— the oscillation may amount 
to as much as ,; in., but its amplitude decreases as 
the latitude increases, and the greatest amplitude in 
the British Isles amounts to not much more than ys}; in. 
The author discusses the mean hourly readings of 
the barometer from 25 years’ observations, 1871-95, 
at four observatories maintained by the Meteorological 
Council, viz., Kew, Aberdeen, Falmouth, and Valencia. 
The author is of opinion that the primary cause of 
the diurnal oscillation of the barometer is solar radia- 
tion, and that its amplitude is chiefly determined by 
the temperature of the lower strata of the atmosphere. 





The relative magnitudes of the different phases of the 
barometer oscillation, as observed, depend largely upon 
the geographical position and physical surroundings of 
the place of observation, in so far as these are capable of 
modifying its temperature conditions, and especially the 
relative distribution of temperature over the regions im- 
_ey surrounding it. 

Mr. G. J. Symons, F.R.S., described some experi- 
mental observations which he made during the hot 
weather in July with two thermometers 1 ft. below the 
surface of the ground, with the view of ascertaining (1) 
the influence of slight shade, (2) the amount of daily 
range, and (3) the approximate curve of daily fluctuation. 





South Arrican Pusitic Works.—A Public Works 


Lean Bill, introduced into the Cape Assembly, provides for | p - 
| attributable to an increased demand for locomotives in 


an expenditure of 263,000/. upon railways, 98,300/, upon 
certain public works, and 37,400. on postsand telegraphs. 


The railway items include 14,0007. for Cape Town exten- | 569,197/ , vith 
sion, and 4500/. for the — of the doubling of the | spectively. South America im 
An amount of /in the 


line from Cape Town to Salt River. 
53,750/. is set down for additional rolling stock, 25,8007, 


for additional station accommodation, and 20,900/. for promis | 
additional accommodation for railway employés. The ' compared 
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BROCKELBANK RAILWAY WAGON COUPLER. 
(For Description, see opposite Page.) 
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principal items under the heading of public works are 
27,4001. for the Hartz River irrigation scheme, 30,400/. 
for Port Elizabeth post-office, and 20,000/. for the Ken- 
hardt dam. 





Our Locomotive Exports.—The value of the loco- 
motives exported from the United Kingdom in October 
was 118,729/., as compared with 180,298/. in October, 
1898, and 51,033/. in October, 1897. British India figured 
in these totals for 47,354/., 65,595/,, and 7164/. respec- 
tively, and —— for ns seg and oe ot 
spectively. The aggregate value of the exports in the irs 
ten months of this year was 1,156,946/., as compared with 
1,119,383. in the corresponding ten months of 1898, and 
906,993/. in the corresponding ten months of 1897, The 
s observable in the last two years was largely 


British India, which figured in this year’s exports for 
as compared with 320,165/. and 207,091/. re- 
rted British locomotives 
rst ten months of this year to the value of 
163,779/., a8 compared with 135,425. and 111,974/. re- 
; and Australasia to the value of 87,726/., as 
with 201,872/, and 177,361/. respectively. 
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THE BROCKELBANK RAILWAY WAGON COUPLING. 
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Tur name of Mr. T. A. Brockelbank, of 32, Queen 
Victoria-street, London, is well known in connection 
with automatic railway couplings, for he has been an 
earnest advocate of this method of connecting railway 
vehicles for at least five and twenty years. His appa- 
ratus has naturally undergone a steady process of 
development, and its last form, as laid before the 
Royal Commission, is illustrated on this and the 
opposite pages. Fig. 1 shows a wagon with the pre- 
sent coupling chain in place, but with the greater part 
of the new apparatus Bxed ready for the final change 
to be made. The last operation only requires a few 
minutes, and in the meantime the wagon can run with 
other stock. Fig. 2 shows the coupling chain re- 
moved, and replaced by the automatic hook, which is 
lying in the “idle” position. In Fig. 3 the shunter 
is raising the hook into the position for automatic 
engagement, while Fig. 4 shows the wagon as it appears 
aiter the man has left it, and when it is ready to 
couple on another wagon being pushed up. Fig. 5 
above shows the Pac as they appear when the 
pull of the engine comes on them, while Fig. 6 is a 
detached view of one of the hooks. 

At the end of the truck there is a light shaft made in 
three portions and carried by wrought-iron hangers. 
Each outer portion of the shaft ends in a crank handle 
for the use of the shunter, and is connected to the 
central portion by driving fingers, as shown in 
Fig. 1. The central portion of the shaft carries 
a lifting lever for raising the hook, best seen in 
Fig. 4. The purpose of this lifting lever is to force 
up the hook until the cross-piece on its tail (Fig. 6) 
rides up the casting bolted to the front and underside 
of the headstock, and is then held as shown in Fig. 4. 
When the hook is in this position the lifting lever can 
be dropped, and the coupling will be effected auto- 
matically on a second wagon, similarly prepared, being 
pushed up to the first. “The lifting lever also serves 
for the purpose of uncoupling, its broadened end being 
raised beneath a hook te lift it clear of its fellow. 





The hook then drops back into the position shown in 
Fig. 2. The old drawhook is retained, and can always 
be used to connect to wagons with the existing coupling 
chains. 

The following are some of the advantages claimed 
by Mr. Brockelbank for this cou wn 

(a) Retention of the existing drawhook, and its pos- 
sible use with the existing chain links by the shunting 
pole, whether the automatic coupler be in position for 
coupling by impact or dropped out of use, 

(b) The chain-like action of the automatic coupler, 
which is slung by a link on the old drawhook, and con- 
nects itself by impact with its fellow coupler on an ad- 
jacent wagon. The automatic coupler at once becomes 
a chain connection possessing all the flexibility of the 
old chains, and by its weight and structure adjusting 
itself to all the varying conditions of a train on the 
run. 

(c) This automatic coupling is entirely free of the 
releasing or setting gear, by which it is at will of 
the shunter (and with little effort on his part), either 
set in position for coupling by impact, or dropped out 
of use, and in the event of a breakaway the gearing 
remains intact. 

(d) The various parts are separate and distinct from 
each other and can be promptly removed or ney ow 
In less than two hours the couplers and entire fittings 
can be newly affixed to a wagon without interfering 
with any bolt or detail of the wagon, and the whole 
can be removed in 15 minutes, and nearly every part 
can be removed or replaced without disturbing any of 
the adjoining fittings. 

(e) This coupler can be uncoupled and left in posi- 
tion outside its fellow, ready at once for connection 
by impact, without drawing the wagons apart. The 


same action which uncouples can put it out of use ; or 
if this same action be reversed the coupler out of use 
can by hand be reconnected to its fellow, or coupled 
to any other wagon having automatic coupler. 

(f) Looked at from the end of train on a straight 





road, there is no sign of any gear or handles—but 
viewed from the 6-ft. way the goods guard or shunter 
can see at a glance by the position of the lever handles 
whether the coupler is in use or out of use on any 
wagon on the train. 

(g) The working of floor doors, end doors, brakes, 
or fittings of any kind is not interfered{with, as the 
levers can be adjusted to meet every variety of fitting ; 
spring buffers up to 6 in. stroke, or dead end block 
buffers are arranged for as required. 








INDUSTRIAL NOTES. 

Tue federation of trades is necessarily a militant 
body, its funds being allocated to strike allowance in 
case of disputes. It may be that its expressed objects 
are peaceful, and that in the course of events it may b 
sheer influence avert some strikes in fulfilment of the 
motto—defence, not defiance. Nevertheless the contri- 
butions to the federation are designed for strike pay. 
The question has now arisen in the various societies as 
to whether the federation allowance of 5s. per week 
per member, when on strike or locked out, shall be in 
addition to the regular allowance as per rule of the 
union affected, or whether it shall form part of the 
strike pay provided for in the rules. Take two unions 
as typical of the whole : The Amalgamated Society of 
Engineers: have decided that the 5s. per member per 
week shall be in addition to the society’s allowance as 
per rule. But in this case the members provide the 
amount due to the federation by a special levy, so that 
they really tax themselves extra for the extra benefit. 
In this instance the contribution and the additional 
strike allowance balance each other. The members 
of the Ironfounders’ Society, on the other hand, have 
decided that the contributions to the federation 
shall be paid out of the society’s funds without 
extra levy. The question therefore to be decided 
is whether the 5s. per member per week in case 
of dispute shall be in addition to the 15s. per 
week, as yey for in the rules, or shall form part 
of it. If the former, then those on dispute pay 
will get 20s. per week ; if the latter plan be adopted 
then 15s. per week only, as at present. The members 
are cautioned on’ this subject. The council say that 
there is a growing tendency to vote for increased 
benefits whenever the opportunity presents itself. It 
is presumed that this policy will be adopted when 
eo the questions submitted. ‘Such a policy 
may be carried too far,” say the council ; it will mean 
in the end increased contributions, and inc: con- 
tributions will mean discontent, and will increase the 
number of non-union men. If strike pay is made too 
high the possibility is that thoughtless men will vote 
for strikes. Those who fight the battle of labour 
have a right to be supported and cared for, but if the 
prize be set too high a fighting contingent will be 
created. . 

The Ironfounders’ report for the current month 
says: ‘* Trade generally is quite as satisfactory as the 
pronounced optimist could wish it to be.. Everybody 
Pweg to have plenty of work on hand, and all are 
full of hope for the future. One marked feature of 
the present state of the market is that no one now 
finds prices to be in any material degree affected b 
foreign competition, which has been almost systemati- 
cally trotted out, when in negotiation for advances in 
wages.” The detailed returns from the 125 branches 
of the union show the extent to which busy trade 
affects employment. The following Table compares 
= two months under review, September and October, 
thus : 














This Month. Last Month. 
State of Trade in the ] eo 1 eid 
various Centres. Ni umber | Number | Number Number 
ts) | of t+) | t+) 
Places. Members.| Places. Members. 
Very good 100 | 18,923 88 12,357 
Good .. 2 | 8,171 34 =| ~—B,085 
Not so good ) ee 
Moderate 2 | 99 | 
Declining 1 96 2 816 
Bad on 1 109 1 102 
Totals, places, an 
members .. pe 125 17,790 125 | 17,810 
| | 











A close examination of the several districts shows that 
Belfast, Dublin, and Cork, all in Ireland, are the least 
busy. In Devonport, where trade is said to be declin- 
ing, one member only was on the books at Is. per 
week, At Hanley, where trade is moderate, there 
were eight on the funds. The total number on dona- 
tion benefit was 293 ; on sick benefit, 468; on super- 
annuation benefit, 843; on travel, &c., 71; on dispute, 
10; total, 1685; last month, 1706; decrease, 21. 
The only increase was in the sick, seven; and on 
dispute, two. At Barrow an advance of Is. per week 
has been conceded all round, firms not concerned in 
the negotiations having given the advance without 
friction. At Carlisle and Stourbridge also 1s. per 
week advance has been conceded, at the latter place 
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a further advance of 1s. per week is to be given at the 
end of the year. At Chatham the second advance of 
ls. has been given, as per agreement. At Maidstone 
the members are negotiating for an advance. The 
total members are now 17,790; cash in hand, 87,485/. 
10s. 2d.; the total cost of benefits is now only a frac- 
tion over 7d. per member per week. The increase of 
funds, therefore, goes on at a rapid rate. A year 
ago the total was 61,667/. 15s. 1d. ; increase in the 
year, 22,5231. 

The report of the Amalgamated Society of Car- 
penters and Joiners speaks of the dearth of trade 
union news from the several branches as regards wages 
and other labour movements; it adds that both the 
numerical and financial progress of the society is satis- 
factory. Trade continues good both in the house, 
shipbuilding, and joinery branches. Strikes have 
been numerous in the year, some of them of long dura- 
tion, but these local disturbances have not seriously 
affected the society either as regards out-of-work or 
strike pay, or as to the cash balance to the society’s 
credit. The Transvaal War has had the effect of 
closing the branches at Pretoria and Johannesburg, 
the books of which branches are deposited with the 
bank, while the members have sought employment 
elsewhere. The report notifies that Army Reserve 
men who are called up for active service are placed 
under Rule 50, under which rule the privileges of 
membership are secured. The continued prosperity 
in this branch of the building trades is shown by the 
fact that out of 61,162 members only 506 were reported 
to be unemployed, inclusive of those in America, 
Canada, Australia, and South Africa. The total 
number on sick benefit was 1125, and on superannua- 
tion benefit 796. The members having voted a levy 
for the support of men engaged in the dispute in 
Denmark, which dispute was settled before the money 
was transmitted, inquiries were made as to the posi- 
tion of the organised trades, with the result that the 
amount of levy, 1200/., was sent, as heavy liabilities 
had been incurred. The levy was carried by a majo- 
rity of 10,375. The proposed scheme of National 
Conciliation was carried by a majority of 4783. This 
scheme was formulated at a London conference, and 
is another evidence of the growth of feeling in favour 
of peaceful methods of negotiation in labour disputes. 
The questions as to methods of agreement or co-opera- 
tion between the several unions engaged in the wood- 
working trades were negatived. The Birmingham 
branch No. 7 ask that the question of federation be 
again laid before the members with a view to joining 
the federation. The wages movement has been some- 
what slack during the past month, but members are 
requested to keep away from six towns pending the 
settlement of disputes, and to see the local branch 
s2cretaries in seventeen other towns before accepting 
work, Nevertheless, on the whole, peaceful negotia- 
tions are becoming the order of the day. 








The report of the Associated Blacksmiths states that 
the membership is still increasing, although slowly. An 
effort is being made to still further increase it by cir- 
cularising the non-union men, the members of the 
society being urged to back up the circular by personal 
influence, pointing out the advantages which the 
society offers, both as to benefits and trade protection. 
Trade continues good, and the prospects are most en- 
couraging. The report’s comment on this statement 
is as follows: ‘‘ The only danger ahead at the present 
time is the cost of material; and as this is still ad- 
vancing, it may block the flow of orders. Were work- 
men’s wages the cause of the great advance which has 
taken place in prices of material, it would be well 
some into the public ears that the unreasonable de- 
mands of workmen were ruining the country.” The 
report goes on to say that the shipbuilding yards, the 
locomotive, stationary engine, and machine factories 
are full of orders, as also are all the boiler-shops, &c. 
The internal disputes between the Amalgamated Society 
of Engineers and the Associated Blacksmiths’ Society 
are dealt with in the report, the paper warfare becoming 
more and more bitter. This is not the place to discuss 
the merits of the question, but it is deplorable that two 
societies should be at loggerheads, the results of which 
may not only be disastrous to the members, but also to 
the employers who have no real interest in the matters 
in dispute. Unfortunately this dispute between the 
engineers and the smiths has developed into threats 
of Flackleggin each other, which if carried out cannot 
but end in strikes disastrous to all concerned. The 
society has been consulted by the Devonport black- 
smiths employed in the Naval Service, who complain 
of certain grievances. The report of the delegates 
considers that they have just cause to complain, and 
the society promise assistance in obtaining redress, 


The Dundee branch complain of the action of the em- 
ployers in that town in withdrawing a proposed agree- 
ment because the members objected to Clause 5. The 
secretary was instructed by the committee to ascertain 
whether the employers decline to meet and discuss 
the matter ; and if so, they leave the question to the 


It is said that trade is slack in Dundee at present, and 
that the employers are not pressed with work. 





The report of the Cotton Spinners’ Provincial 
Association avnounces an increase in the number of 
members during the month, and a substantial increase 
in the year. The number of unemployed was in the 
proportion of 4.22 per cent., as against 4.77 per cent. 
in the month previous, and 4.43 per cent. a year 
ago. Though this © we ipsa is high in comparison 
with some other trades, it is not regarded as very high 
by the Association. The secretary points out that 
only a small proportion of ‘‘ piecers” belong to the 
union, and in times of dispute this is a danger from the 
union point of view. The number of ‘‘piecers” in 
the union declines, the full members increase in number, 
and yet the proportions ought relatively to remain 
the same. There have been some disputes ending in 
strikes, in spite of the efforts uf the joint committee. 
At the mills of one firm the men were still out at the 
date of the report. There was also a threatened 
strike in another district, but this was averted. It 
appears that when a strike takes place there is a pro- 
portion of non-union men out of work ready to take 
the places of those who are out. The total number 
of accidents reported in the month was thirty-one, in 
one case the full grant of 100/. was awarded. As re- 
gards ———— the employers in some cases com- 
plain of delay in giving written information about 
accidents, and ‘‘ they say that their desire is to meet 
promptly all legitimate claims.” This has been done 
in all cases up to the present under the Compensation 
Act. The complaint of the employers is regarded as a 
reasonable one by the Association, as only by prompt 
information can employers make sure that there is no 
malingering by those who have been injured. It is a 
most encouraging sign in the textile trades that by 
mutual arrangement the Act has been carried out 
without litigation ; but if this is to continue the em- 
ployers must be satisfied as to the fairness of the 
claims. The federation committee have arranged for 
a joint meeting so as to bring about uniformity of 
action in dealing with accident claims. The more 
this is done the better for all parties. It is by apply- 
ing the principle of conciliation in such cases that the 
Act will operate smoothly, the injured will be re- 
compensed, and the employers will not be robbed, 
either by unwarrantable claims or by the costs of liti- 
gation. 

As the glass bottle trade in Yorkshire and else- 
where has improved there have come complaints of 
neglect of work. One would have thought that the 
long period of depression would have caused the men to 
value the improved conditions and work all the time 

sible to make up the losses of the past two years. 

ut apparently it was not so. At the delegate meet- 
ing held at the end of June last the matter was dis- 
cussed, and regret was expressed that men neglected 
their work, and they were urged to attend work 
regularly. In August it was resolved that the branches 
make an effort to get the members to attend to their 
work, and in all cases of neglect to enforce the fine. 
The fines were 2s. 6d. for the first neglect and 5s. for 
every succeeding case of neglect in each quarter. Any 
branch secretary failing to enforce the fine tobe fined 
5s. for each case of neglect. This was as much as the 
delegates and council could do, but cases of neglect 
were from time to time reported, and strict inquiries 
were instituted. It is a wholesome thing that trade 
unions should strive to protect the employer, and 
other workmen, who may be affected by abstin- 
ence from work when there is work to be done. In 
cases of summons for absence from work without due 
notice the union notifies that it will not defend the 
members—they must bear the consequences. The 
union has had another case under consideration of 
wanton mischief by some of the men, causing damage 
and serious loss to manufacturers and others. The 
union offered rewards of 50/. for information leading 
to discovery. There were no discoveries leading to 
le pepe but it seems that the action taken has 
ed to the discontinuance of such wicked practices. 
Action like this, and that above, will give to trade 
unions a better standing in public opinion, as being 
reservative unions favourable to peace and progress. 
here is reported, in the same quarterly report, a 
very bitter quarrel between the Glass Bottle Makers’ 
United Trade Protection Society of Yorkshire and 
the National Flint Glass Makers’ Society of Great 
Britain and Ireland, some of the correspondence being 
extremely angry in character. It is a pity that 
neither the action of the Trades Congress, nor the 
action of the new federation, is powerful enough to 
settle these internal differences, so injurious to the 
parties concerned. Possibly the mischief arises from 
the impetuosity of the officers, who ought above all to 
restrain themselves in disputes of this kind. 


The engineering trades throughout Lancashire main- 
tain thein general state of activity without material 
change. The only direction in which complaints are 


some sections of which a falling off in new orders is 
reported. Nevertheless, the chief firms have a suffi. 
ciency of work to keep them going for some time, 
although the new orders booked are not sufficient to 
replace the orders proayass. out. These complaints are 
not very alarming, as probably orders will be available 
as soon as the firms can guarantee early delivery, 
Customers do not care to place orders when there ‘jis 
no certainty of fulfilment of contract at a reasonably 
early date. As regards all other sections of the engi- 
neering trades, the position is deemed to be more satis- 
factory than it was a short time ago. The principal 
machine toolmakers have their order books quite as 
full as they have ever been since the present excep. 
tional activity set in, and the new work offering is 
more than sufficient to replace the orders which are 
being completed. In fact, the prospects now are that 
there will be full employment all round: during the 
whole of the ensuing year. In the locomotive and 
stationary engine builders’ branches there appear to 
be the same satisfactory conditions and prospects, and 
al:o in the boilermaking and allied branches. In all 
sections of electrical and hydraulic engineering the 
—— of work is greater than ever, and the general 
eeling is that there is every prospect of its increasing 
for some time to come. In spite of all this pressure of 
work there is a remarkable aia of labour disputes; 
usually with such pressure they are numerous, but the 
absence of trouble is, doublons, due to the timely 
arrangements made at the close of the lock-out in the 
engineering trades. Costly as that dispute was, ths 
results have been to the advantage of all concerned. 
Astrong upward tendency in prices continues to be the 
prevailing feature in the iron and steel trades. With 
the advanced rates there has not been, perhaps, as 
much yer as otherwise might have been the case, 
but a considerable weight of business has been put 
through, especially in pig iron, during the last fort- 
night. Makers of pig iron have, indeed, fully sold 
their output, or so nearly so that they do not care to 
accept further orders at present. Finished iron is in 
strong demand, full rates being easily obtainable. The 
chief complaint, from consumers and merchants alike, 
is that they are not getting deliveries fast enough on 
account of contracts already placed. The same com- 
a are heard as to the deliveries of steel, supply 
eing unequal to the demand. 





In the Wolverhampton district the iron and steel 
trades continue very busy, and prices all round are 
very firmly maintained. Marked bars are in demand 
at full rates, with the usual extras for special brands. 
Unmarked iron is in large demand at full rates, and 
extras of 5s. per ton are given for. special early de- 
livery. Makers of common black sheets report an in- 
creasing volume of trade, galvanisers being very busy. 
Sheets of all kinds are in demand, the prices having 
advanced in a marked degree. Gentaeley the whole 
of theiron and steel-producing branches maintain a 
position of almost exceptional activity, with, ap- 
parently, a prospect of continuance for some time to 
come. Nearly all the iron and steel-using industries 
are in the same condition. Engineers, ironfounders, 
smiths, boilermakers, bridge and girder constructors, 
tankmakers, &c., are all well employed, as also are the 
men in the railway sheds. In the hardware branches, 
both light and heavy, there is similar activity. Insome 
instances certain industries are slack in comparison 
with others, but any serivus slackness is quite excep- 
tional. With this general prosperity there is also 
general peace in the labour world. In no former 
period of similar activity and prosperity was there 
such an absence of labour disputes as at present, due, 
doubtless, to the growth of confidence in the principles 
of conciliation a arbitration. 


In the Birmingham district the iron and steel trades 
have been exceedingly buoyant, and prices continue 
to rise, some extraordinary figures having been 
reached, it is said, in some cases. Employment is 
reported to be good in all departments, indeed, in 
some cases there is said tobe a dearth of labour. This 
is reported to be the case in the black shee’ trade in 
which there has been, and is, some discontent. To 
such an extent is this felt that the chief labour 
leader in the district has admitted that men have been 
induced to emigrate to South Wales where wages are 
higher and the conditions better than in the Midlands. 
But the chief reason for such action is the alleged 
breach of faith by the local sheet makers in breaking 
away from the Midland Wages Board. Perhaps, now 
that the Sheet Makers’ Association has collapsed, the 
situation will improve, and the workmen will feel less 
discontent. In the iron and steel-using industries 
activity is in most cases fully maintained. This is 
the case with engineers, ironfounders, boilermakers, 
smiths, and strikers, &c., and also in electrical sec- 
tions of engineering. In the other metal trades there 
is also general activity ; only in exceptional cases 1s 
there any slackening off. 





It is reported that a joint meeting of the Executive 
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the Engineering Employers’ Federation was held last 
week in London for the purpose of conferring upon 
matters of mutual interest. The meeting is said to 
have been of the most cordial nature, the conclusions 
arrived at being unanimous. The interests of the 
members of the two federations are much the same, 
for shipbuilding and engineering go together. The 
men have also two federations—the Engineering and 
Shipbuilding Federation and the general Federation 
‘ust started. The Amalgamated Society of Engineers 
helong to the latter, having broken away from the 
former after its rules had been ratified. With such 
large federations it is more than ever desirable that 
conciliation and friendly negotiation should control 
and govern those industries. 





There seems to be a prospect at last of some rational 
and permanent agreement being arrived at between 
the Master Builders’ National Association and the 
National Association of Operative Plasterers. In spite 
of the agreement signed in May last, at the conference 
held in London at the conclusion of the Plasterers’ 
lock-out, disputes have been frequent, and often bitter, 
in various parts of the country, some of which remain 
unsettled. Disagreements of a more or less serious 
character have been prolonged at Manchester, Notting- 
ham, Darby, and Bristol especially, and less so at some 
other places. The prolongation of these disputes 
seriously hampers the employers, and oftentimes inter- 
feres with workmen in other branches of the building 
trades. It is now arranged that a conference will be 
held at an early date to settle all such differenc:s. 





The Manchester Corporation has rejected the ‘‘ Fair 
Wages R2solution” as ee contracts, which was 
brought forward by one of the newly elected labour 
councillors. He was much too eager. If he had 
taken time to know his colleagues, and had taken the 
trouble to talk to them on the subject, he might have 
succeeded ; but he tried to rush the matter as soon as 
he was elected, and he failed—deservedly failed—for 
too much haste is a blunder. 





A Conciliation Board has been formed in Scotland 
for the regulation of wages in the coal-mining trade. 
The proposal came from the employers in the first 
instance, now the Scotch Miners’ Federation have 
agreed toit, This will avert trouble in the coal trade 
of Scotland. 





A great general strike of miners is threatened in 
Belgium. The strike seems to be promoted by the 
Socialist sections; but its object is an advance in 
wages, for the price of coal has gone up enormously 
of late. There is yet time to avert such a strike if 
the two parties desire to do so; but perhaps some 
mediator is required. However, such disputes are 
seldom prolonged on the Continent, that in Denmark 
being quite an exception. 








Etectricity AT San FRancisco.—Mr. C. C. Moore, 
senior member of the firm of Moore and Co., of San Fran- 
cis20, has been in New York during the last six weeks, 
purchasing the equipment for a model electric light and 
street railway plant, which is to be built in San Fran- 
cisco by Mr. Claus Spreckels, the sugar magnate. The 
—_ will be the largest on the Pacific Coast. It will 

ave a rating of 8500 horse-power economic load. The 
boilers for the plant have been purchased from Messrs. 
Babcock and Wilcox. McIntosh and Seymour engines 
te been procured, as well as Goubert feed-water 

eaters, 





Ha.t’s Tastes or SquarEs.—An exceedingly neatly 
got-up and excellently — volume containing the 
squares of every inch and sixteenth of an inch from 0 ft. 
to 100 ft. has recently been published by the Engineering 
News Publishing Company. The usefulness of such a 
compilation is not, however, immediately apparent, as 
the occasions on which the area of a —_— figure has to be 
obtained occur in practice very infrequently, and the 
preface to the volume gives no indication of the class of 
work the compiler had in view. Possibly it is intended 
to uss the Tables in conjunction with the formula 

4ab=(a + b)? —(a—D)2, 
thus enabling the area of any rectangular figure to be 
readily arrived at. Thus, taking the case of a rectangle 
measuring 15 ft. 112 in. by 35 ft. 27, in., we have 
a+b = 51 ft. 148 in. 


a — b = 19 ft. 3A; in. 
From the Tables 
(a + b)? = 2616.429064, 


_ (a — bP = 370 763048 _ 

Difference = 2245.666016° 
Hence area required is one-quarter of this, or 561.416504 
Square feet. ‘I'he calculation is —_— as quick as if 
etfected g A slide rule, and has the advantage over the 
latter of being absolutely exact. No mention of this 
device is made in the author’s prefatory note, and the 
Suggestion that the Tables are intended to be used in 
this way is merely an assumption on our part. 


and 


and 


THE COPPER DEPOSITS OF VANCOUVER 
ISLAND.* 


By Wii.1am M. Brewer, Victoria, B.C. 


UNTIL ye recently, in fact, within the past two 
years, but little attention has been given to the outcrops 
on the west coast of Vancouver Island, and their voy 
contents. During the past few months the writer has 
been engaged in examining and developing some of these 
prospects. 

In many respects he has found characteristics associ- 
ated with these chim which, in his experience, are 
unique. In the first place, nearly all the outcroppings 
which overlie chalcopyrite ore along the west coast of the 
island are com of a high-grade magnetite. The 
magnetite qualities of some of these outcrops are so 
pronounced that the magnetite possesses polarity. 
Although the writer himself had no analysis of this 
magnetite made, yet from its appearance he can readily 
believe that analyses made for other parties, which show 
a yield of 62 or 63 per cent. of metallic iron, with only 
traces of phosphorus and silica, are correct. 

At a very shallow depth, masses of chalcopyrite, yield- 
ing in some instances as high as 32.6 per cent. of copper, 
occur associated with the magnetite ; and in one instance, 
which recently came under the writer’s observation, a 
solid body of high-grade chalcopyrite, fully 4 ft. in thick- 
ness, occurs within 6 ft. of the surface. 

Usually this solid sulphide ore carries low values in 
old. Probably an average of 2 dols. per ton would be 
airly representative. But in some instances develop- 

ment has determined the occurrence of narrow stringers 
of —— quartz, associated with the sulphide ores, 
which yield by assay more than 20 dols. per ton in gold. 

In the districts examined by the writer, the country 
rock is usually crystalline limestone, with dykes of igneous 
rock as intrusions. Sometimes the outcrops of magnetic 
iron ore are found in the limestone itself; but they 
usually occur at the contact between the limestone and 
ignevus rock, or in fissures cutting through the igneous 


dykes. 

Most of these dykes are apparently composed of quartz 
diorite ; but as no specimens have been microscopically 
examined, to the writer’s knowledge, this classification 
may not be exactly correct. 

The trend of the country rock is conformable with that 
of the island, 7.e., north-westerly ; but the line of strike 
of most of the ore bodies is usually northerly, or north- 
easterly. 

As lode-mining on Vancouver Island is merely in its 
infancy, it is impossible to present as many facts with 
regard to these extraordinarily rich outcrops as one 
would desire. In fact, 175 ft. is the greatest depth which 
has yet been attained on any of the ore bodies. In one 
instance, where this depth had been attained, the writer 
is informed that both the continuity and the grade of 
the ore were maintained. At another location, recently 
visited by the writer, he found that high-grade chalco- 
pyrite occurred at a depth of about 120 ft.; but as this 
had not been either cross-cut or drifted on, he is not pre- 
pared to give any data as to its extent. 

Although the outcrops of magnetite are usually quite 
persistent in length, especially when they occur in fissures 
in the igneous dykes, yet the writer has failed to find any 
instance where the lodes can be traced for any very con- 
siderable distance without a break. On Bear River, at 
the head of Bodwell Sound, which connects with Clayo- 
quot Sound, some of the outcrops can be traced easily 
for a distance of from 500 ft. to 700 ft. Another instance 
where the outcrop can be traced for about the same dis- 
tance, occurs on Anderson Lake, which empties into 
Uchucklesit Harbour, which connects with Barclay Sound. 
Still another instance occurs near Goldstream, about 
10 miles north-westerly from Victoria. This last out- 
crop, however, is composed of gossan instead of solid 
magnetite, 

Usually, when the outcrops are found on the contact 
between the crystalline limestone and igneous rocks, they 
cannot be traced as readily along the line of strike as 
when they occur in fissures in the igneous dykes. The 
writer’s observations have demonstrated to him that the 
contact outcrops occur in masses or pockets, sometimes 
covering a considerable area of und, and often dis- 
posed in a tolerably regular line, but with no indications 
on the surface that there is any connection between the 
different pockets. It is not safe to form an unqualified 
opinion as to the non-maintenance of continuity — 
the line of strike, use the ground is often coveret 

with such a thickness of moss or, at other times, débris 
from slides, that it would be necessary to do considerable 
work on the surface to prove the existence or non-exist- 
ence of the outcrop. At no location known to the writer, 
where masses of outcrops occur along the contact, has 
sufficient underground work becn performed to determine 
the continuity of the ore bodies between the masses of 
outcrop. 

The writer has observed several places where the 
outcrop of magnetic iron ore occurs in the crystalline 
limestone. Such occurrences are apparently limited in 
extent, and do not appear to permanency, but 
rather impress one with the idea that their structure has 
the same pockety and irregular characteristics as belong 
to the limonite ore deposits in the Southern States. The 
correctness of this impression can only be proved by 
actual mining operations, which have not been, up to the 
present time, sufficiently extensive on this class of out- 
cupps to determine either the extent or permanency of 
tlie ore bodies. 

So faras the grade of the various outcrops is concerned, 





* Paper read before the American Institute of Mining 





Engineers. 


the writer has observed that there is but little, if any, 
difference between those occurring in the igneous rocks, 
on the contact, or in the limestone. 

Besides the outcrops of chalcopyrite, bornite occurs in 
some localities, with heavy spar as the e. There is 
such an occurrence on Deer Creek, which empties into 
Tofino Inlet, where a fairly high-grade bornite is quite 

lentiful at and near the surface; but the writer is in- 
ormed that as depth has been attained, the bornite has 
given place to chalcopyrite of good grade. A syndicate 
is developing this property to determine its value as a 
mine. ccording to information received, it appears 
that bornite is more plentiful north-west than south-east 
of Clayoquot Sound. atc the deposit on Deer Creek, 
the writer knows of no other discovery, where bornite 


|has been found in any quantity to the south-east of 


Sidney Inlet, which is about 35 miles up the coast from 
Clayoquot. 

The portions of the island to which the writer has given 
most attention are in the neighbourhood of Goldstream, 
about 10 miles from Victoria; the Alberni Canal, which 
connects with Barclay Sound, about 110 miles north-west 
from Victoria; and the country adjacent to the inlets 
which connect with Clayoquot Sound, about 160 miles 
north-west from Victoria. Of the coast and the interior 
of the island, north-west from Clayoquot Sound, the 
writer is unable to speak, except from information. 

The geology in the sections to which he has given per- 
sonal attention is quite complicated. The around 
Victoria are eer chiefly eruptives. To the north- 
west, near Goldstream, there occurs a wide belt of 
semi - crystalline slate, slightly graphitic, in places 
highly perc gerne as, for instance, on Skirt Moun- 
tain, in which the copper deposits referred to earlier in 
this paper occur. This belt of slate has a general trend 
about N. 60 deg. W. On the north-east of this belt occur 
crystalline limestone, granites, diorites, and other igneous 
rocks, which comprise the formations, until the sandstones 
and —— of the coal measures are encountered, 
near and along the eastern coast of the island. Along the 
south-western coast-line a narrow belt of sandstone occurs, 
dipping westerly into the straits of Juan de Fuca, but 
broken in many places by erosion. 

The belt of country in which the crystalline limestone 
and the igneous rocks occur forms a very interesting 
— in geology. But it is so cory ere and in places 
the faults are so numerous, though limited in extent, that 
a much longer period of time is requisite to make a 
thorough survey than the writer has been enabled to 
devote to such observations, 

The mountains on the island vary in altitude from 
1000 ft. to about 7000 ft. They are covered with a densely 
heavy growth of timber and under-brush, which renders 
pg in the interior extremely — Conse- 
quently, prospecting operations, up to the present time, 
have been confined tothe immediate vicinity of the shores 
of the inland waters and streams emptying into them. 
The numerous navigable waterways connecting with the 
Pacific Ocean on the west coast of Vancouver Island have 
furnished the means, in the past, for prospectors to ex- 
plore the country near their shores, and in the future will 
—_ one of the most important features to aid in the 

evelopment of the country, because they will furnish 
the cheapest possible transportation for supplies, ore, &c. 

Mineral occurs in apparently three distinct zones, each 
of which has a north-westerly trend, while each mineral 
deposit has its own individual line of strike. The most 
southerly of these zones is the belt of semi-crystalline 
slate, a Ai traverses the extreme southern portion of 
the island from Goldstream to near the head-waters of 
the San Juan River. This zone furnished, some thirty- 
odd years ago, a considerable amount of placer gold, 
which ;was found in the Leach and Sooke Rivers and 
their tributaries. North-easterly from this belt of slate 
occurs the main belt of igneous rocks, which, in places, 
is several miles in width. 

An imaginary line, drawn from Saanich Inlet, on the 
south-east coast of the island, north-westerly, passing 
along the head of the Alberni Canal, and thence to the 
north-west coast at Quatsino Sound, would practically 
mark the division between the sandstones and conglo- 
merates of the coal measures and the crystalline area, — 

On some of the numerous islands in the sounds which 
connect with the Pacific Ocean, deposits of magnetite, 
with some associated copper pyrites, have been dis- 
covered ; but on none of them, to the writer’s knowledge, 
has there been any extensive development work per- 
formed. 

It may be safely said that the western portion of 
Vancouver Island presents to-day features of fen 
promise, so far as “ane deposits are concerned. There 
are also ledges of gold-bearing quartz, some of which 
yield high values at and near the outcrop; but none of 
these have yet been thoroughl developed. Work has 
been carried on, however, in the vicinity of Alberni, as 
well as near the head of Bear River, the results of 
which should determine before many months whether 
these occurrences of auriferous quartz possess value as 
mines, 





Coau-Min1nc Macuines.—Last year coal was raised by 
machines in 64 mines in Ohio, as compared with 53 in 
1897 and 44 in 1896. The machine-mined coal amounted 
to 5,252,598 tons. The average earnings for the year of 
each machine runner were 419.83 dols. The time the 
machine mines were in operation is given as 171 days, 
from which it will be noted that each man received 2.45 
dols. for each of the days that the mines were in opera- 
tion. For shooting down and loading the coal, which 
furnished employment to 5887 men, there was paid to 
each an average of 237.59 dols. for his year’s work, or 
1.39 dols. for each day that the mines worked, as com- 





pared with 1.26 dols. during 1897. 
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Tue collision at the London and South-Western’s 
Guildford Station, which took place on August 17 last, 
and on which a report has now been issued by the 

3oard of Trade, shows once again that the human 
element is the weakest link in the chain of safety. The 
nature of the accident will be best understood from a 
reference to the diagram above. A South-Western 
goods train was being shunted on to the main line to 
London, as indicated by the arrow, when it was run into 
by a South-Eastern passenger train, from Charing Cross to 
Reading, which had been standing at the No. 3 platform 
of the station. Fortunately the consequences of the 
accident were not serious, none of the F pmcey er vehicles 
left the rails, and the only man injured was the guard of 
the goods train, who was thrown out on to the line and 
stunned. The site of the collision was the fouling point of 
the through-road and the up main line, 324 yards north of 
the platform. The passenger train should have proceeded 
along the cross-over road, about 100 yards north of the 
platform, to the Reading line. The signals controlling 
the passenger train are shown in the sketch. The to 
signal of the left-hand post controls the Reading line an 
the top signal of the right-hand post applies to trains 
for the up mainline. The four lower arms in the bracket 
posts relate to distant signals, and the lower arm on the 
main part is a shunt out signal. Points and signals are 
so interlocked that it is impossible to pull off the ya an 
signal until the points are set for the train to pass on to 
the Reading line. In spite of this the driver of the 
passenger train, on getting mn pe light signal from 
the guard on the platform, started out, and not noticing 
that he was running on the wrong line, collided with the 
goods train as stated. His fireman, who, against rules, 
was attending to his fire before leaving the station signals, 
also failed to observe this, as well as the hand danger 
signal which was ae from cabin as soon as the man 
there saw what was happening. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held in the 
Physical Laboratory of the Central Technical College (by 
invitation of Professor Ayrton), on November 10, Pro- 
fessor Lodge, F.R.S., President, in the chair, Mr. F. S. 
Spiers read a paper on ‘‘ Contact Electricity.” Theobject 
of the paper was to determine in a more satisfactory 
manner than has hitherto been attempted, the part played 
by the medium in the potential difference which arises 
when two dissimilar metals are put in contact. The first 
experiments were made with a piece of apparatus used 
by Professors Ayrton and Perry about twenty years “o>. 
This apparatus, in which the metals in contact are capable 
of a rotation of 180 deg. about a vertical axis, and are 
placed between two vertical conductors connected to a 
quadrant electrometer, was afterwards considerably im- 
proved, and the compensation arrangement of Kelvin 
was introduced so as to measure the potential difference 
by a nil method. The metals first used were platinum 
and zinc, but on account of the low melting point of the 
latter metal it was replaced by aluminium. In order to 
try and remove the air sheets which cling to the sur- 
faces of the metals, the tube was repeatedly heated and 
exhausted. The potential difference between the plates was 
found to gradually fall as this had done. It was proved 
that this was due to the oxidation of the aluminium, for 
on cleaning the surface ths original effect was again ob- 
tained. Attempts were then made to remove the oxygen 
by displacing it with hydrogen, »ut after four washings 
with pure dry gas, and at low pressures, there was still 
enough oxygen left to completely oxidise the aluminium. 
The oxide of aluminium is not decomposed by hydrogen 
ata bright red heat. It was, therefore, decided to substi- 
tute iron and burn out the oxygen with hydrogen, by en- 
casing the lower part of the apparatus in a copper tube 
and heating to bright redness with a blowpipe flame. By 
this means the value of the, Volta effect between iron and 

latinum in an atmosphere of hydrogen was found to be 

.6 of a volt, the platinum being tive to the iron. 
This result is different both in magnitude and sign to that 
obtained when air is the medium. 

The chairman said he had given the subject of contact 
electricity some attention during the last fifteen years, 
and the author had performed a valuable series of experi- 
ments which he should have liked to have seen done 
He had always felt that a vacuum 
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would never get rid of the condensed air films. The burn- 
ing out process used had provided the most reliable 
results upon the subject. 

Dr. Lehfeldt pointed out that the action of hydrogen 
upon ferric oxide was a limited one, and that it was im- 
possible to bring about complete de-oxidisation in that 
manner. Ata dull red heat the ratio between the water 
vapour and oxygen present is about 20 to 1. 

roféssor Perry expressed his interest in the experi- 
ments, but said that they had not affected his opinion 
upon the nature of the Volta effect. 

Professor Armstrong said he was not wholly satisfied 
with the results, although a substantial approach to a 
solution had been made. The author had fully realised 
the difficulties of the experiments, but he had treated 
the matter as a surface gas effect and had not guarded 
against moisture. Gases must be both dirty and moist 
before chemical action can take place, and we cannot 
expect to arrive at a solution of the problem until we 
have removed not only oxygen, but dirt and moisture. 
It is impossible to completely exhaust the gogo and 
a number of molecules must always be left, which is 
more than necessary to produce the Volta effect. Mois- 
ture can never be got rid of by exhaustion. _The method 
of Dewar of using liquid oxygen or liquid hydrogen would 
get rid of gases and water vapour, and in this manner it 
would be possible to perform experiments which could be 
regarded as final. If the effect disappeared at low tem- 

ratures it might be urged that the temperature was too 
ow for it to be produced. The author must have been 
dealing with combination effects, for it had been proved 
that hydrogen alloyed both with platinum and iron at a 
dull red heat. 

Mr. Cooper said he would like to see the experiments 
repeated after precautions had been taken to remove 
nitrogen from the apparatus. 

Professor 8. P. Thompson said he had recently taken 

rt in a discussion upon the subject with some earnest 
ollowers of the old contact theory. They uphold that 
the property of metals which determines the potential 
difference when the one is put in contact is as fixed and 
definite as other physical properties such as density, and 
that the potential difference observed in air is approxi- 
mately the same as the true potential difference. It has 
been to call the former the oo potential 
difference. Professor Thompson said that the real Volta 
effect was near to the effect observed in air. In circuits 
formed of me there are other electromotive forces of 
the order of a millionth of a volt. The chemical electro- 
motive forces in a circuit are of the order of a volt. The 
value of the Volta effect derived from thermodynamical 
considerations concerning the Peltier effect is much smaller 
than observed chemical potential differences. If, however, 
we take into account not only the Peltier effect, but also 
the Thomson effect, we will have other terms entering 
into the equations which may tend to give a value more 
nearly equal toa volt. Professor Thompson said that in 
observing chemical electromotive forces the Peltier effects 
did not come into the question, because of their smallness 
compared with the value of the chemical effect. 

Professor Perry pointed out that the Peltier effect was 
not distinct from the Voltaic effect, but was simply the 
differential coefficient of it. 

The chairman said that if a circuit containing Peltier 
effects were treated thermodynamically as if it were a 
reversible heat engine, we could arrive at an equation 
connecting the value of the Peltier effects with the rate 
of change of the whole electromotive force in the circuit 
with temperature. The electromotive force which changed 
was not necessarily the Volta effect. 

Professor Perry said he thought it was. 

Professor Ayrton sapemated that an advance might be 
made in the theoretical side of the question if the chair- 
man were to put in writing his objections to the state- 
ment that the electromotive force concerned was the 
true Volta effect. The extent of the Peltier effect proves 
the variation of the Volta effect with temperature, but 
because it is small it does not necessarily follow that the 
Volta effect is small. Where the Volta effect is a maxi- 
mum or a minimum, the Peltier effect vanishes. The 
experimental work of the paper did not go far enough to 
convince him of the nature of contact electricity. Before 
we can hope to prove anything with respect to the two 
theories, we must be able to get a cyclic change of 





events, That is to say, we must be able to change our 





surfaces and media in a perfectly definite manner, so as 
to be able at any time to return to the particular state 
from which we started. 

Professor Everett said that as the variation in the 
potential difference between two metals in a medium was 
probably due to slow chemical action which caused the 
metals to become less and less susceptible, he should 
expect that changing backwards and forwards from one 
medium to another would give to the potential differ- 
ence an oscillatory variation gradually becoming smaller 
and smaller. 

The chairman said he. would like to see experiments 
showing a cyclic effect similar to that mentioned by Pro. 
fessor Ayrton. The difficulty in these experiments is to 
avoid chemical action. Chemical action is not necessary 
to get the Volta effect. The effect would be greatest in 
dry gas. Moisture tends to reduce the effect, and that is 
why its presence is unimportant. 

Professor Callendar ro pay his interest in the surface 
character of the effect and its independence of the manner 
in which the plates were touched. 

Dr. Stansfield suggested gold as a suitable metal to be 
experimented on because of its non-oxidisation. 

Mr. Spiers, in replying, referred to Dr. Lehfeldt’s asser- 
tion that the whole of the oxygen cannot be removed by 
hydrogen. In his experiments, however, there was very 
little ferric oxide and a la quantity of hydrogen, and 
although it was possible that all the oxide was not re- 
duced, still a large portion of it was. The experiments 
were to be carried on, and attempts would be made to get 
a cyclic effect. 

A paper on ‘‘ The Heat of Formation of Alloys” was 
postponed until the next meeting. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. C.S. Swan and Hunter, Limited, launched on 
the 4th inst., a steel screw steamer for Messrs. A. C. 
De Freitas and Co., of Hamburg. The leading dimen- 
sions of the vessel are: Length over all, 346 ft.; beam, 
48 ft.; and depth moulded, 34 ft. 94 in. to the shelter 
deck, which has been fitted right fore and aft, and can 
be used for either cattle or light ca The machinery 
has been constructed by Messra. T. Richardson and 
Sons, Limited, of Hartlepool, and consists of a set of 
triple-expansion engines having cylinders 24 in., 39 in., 
and 66 in. in diameter by 45 in. stroke, steam being 
supplied by two large single-ended boilers working ata 
pressure of 160 lb. The vessel was named the Dacia. 





The s.s. Barendsz, built to the order of Messrs. Van 
Vliet and Co., of Ymuiden, Holland, by Messrs. Coch- 
rane, Cooper, and Co., Limited, Selby, was taken to sea 
for trial on the 6th inst., when an average speed of 10} 
knots was obtained, The vessel has been built for trawl- 
ing, to Lloyd’s and Dutch Gover t requir ts, 
under the direct supervision of Messrs. Flannery, Bag- 

lay, and Johnson, of London, and is of the followin 
imensions: 115 ft. 4 in. long 4 21 ft. 6 in. broad, an 
1l ft. 6 in. moulded depth. er engines are by Sir 
Christopher Furness, estgarth, and Co., Limited, 
and has cylinders 13 in., 21 in., and 34 in. in diameter 
with 24 in, stroke, taking steam from a large single-ended 
boiler at a working pressure of 180 Ib. 








The s.s. John H. Barry, was launched by Messrs. 
Joseph L. Thompson and Sons, Limited, from their ship- 
building yard, Sunderland, on the 7th inst. She has been 
built to the order of Messrs. John H. Barry and Co., of 
Whitby, and is the twelfth ship built by this firm for 
these owners. Her principal dimensions are; Length be- 
tween perpendiculars, 320 ft. ; breadth, extreme, 47 ft. 5 in.; 
depth moulded, 24 ft. 9in. The engines and boilers have 
been constructed by Messrs. John Dickinson and Sons, 
Limited, of Sunderland. The cylinders are 23 in., 38 in., 
and 62 in. in diameter, having a stroke of 42 in., supplied 
with steam by two multitubular boilers working at 160 lb. 
pressure. 


On Wednesday, the 8th inst., there was launched by 
Messrs. David J. Dunlop and Co., Port. Glasgow, the 
cable steamer Von Podbielski. The event is chiefly of 
interest owing to the fact that she is the first cable 
steamer built for Germany, being named after the pre- 
sent chief of the German postal administration. ‘Lhe 
Von Podbielski has been built more with a view to meet 
the requirements of a modern cable-repairing steamer 
than of a cable-laying steamer; and with a good speed, 
twin-screws, a light draught, and the latest - designed 
cable machinery, she should in every way prove satisfac- 
tory. As regards the steamer from a shipbuilding point 
of view, she is built to meet all the requirements of the 
highest class of the Germanischer Lloyd. The following 
are the chief measurements: Length between perpendi- 
culars, 255 ft.; breadth moulded, 35 ft.; draught loaded, 
15 ft. 6 in. The two sets of engines will give her a speed of 
13 knots when loaded. The steamer is fitted with a pay- 
ing-out machine aft and a new design of picking-up 
machine forward, built of steel, with two drums and two 
separate sets of engines, to pick up under a strain 
of 25 tons. The ship is fiush-decked, is fitted through- 
out with electric light, has powerful searchlight and all 
the latest improvements. er owners are the Nord- 
deutsche Seekabelwerke, Aktiengesellschaft in _—— 
who have a factory in course of construction at Norden 
ham, near the mouth of the Weser, the technical control 
of which will be in the hands of the well-known firm of 
a i Guilleaume, re Ne ec eae a 
She wi principally engaged in the repairing and laying 
of the German Gortenmens cables in the North ay 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprtzep By W. LLOYD WISE. 


ABSTRAOTS OF RECENT PUBLISHED SPECIFICATIONS 
SELECTED ABEDNTNDER THE AOTS 1883-1888, 


mber of views given in the Specification Drawings is stated 
"an cas? where none are mentioned, the Specification is 
t illustrated. 
Where inventions are communicated from abroad, the Names, é&c., 

of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent =~ 
C., @ 


ranch, 25, Sot ings, Chancery-lane, 
the uniform of d. 
The date of the advertisement of the of @ complete 


Specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months the date of 
the advertisement of the tance of &@ com; Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


5200. T. J. Holland, Tunbridge Wells, and A. P. 
Laurie, Sone Essex. Porous Diaphragms. 
March 9, 1899.—This invention has for object to produce porous 
diaphragms for electrolytic purposes, from cement which is in 
itself practically non-porous. Cement ipa diaphragms have 
heretofore been made either by mixing the cement with powdered 
porous material which remains in the cement when set, and 
gives a certain degree of porosity to the diaphragm, or by mixing 
the cement with soluble salts or other materials, which can be 
dissolved out of the cement, when set, so as to leave it porous. 
According to this invention the cement is mixed with a volatile 
material which is insoluble in water, but which may be removed 
by converting it into vapour after the cement has set. Sucha 
material is naphthaline or anthracene, about 20 per cent. of which 
may be added in a crystalline powdered state to the dry cement, 
this said material not being affected by the water used in mixing, 
and being easily removable after the cement is set by volatilisa- 
tion by means of heat conveniently applied by boiling the dia- 
phragm in water fora short time. It is stated that diaphragms 
prepared by this process possess considerable porosity. (Accepted 
Octuber 11, 1899.) 


23,750. 8S. G. Brown, Bournemouth. Dynamo 
Relays. [5 Figs.) November 11, 1898.—According to this 
invention a dynamo is used for relay purposes, and serves to 
amplify either telephonic or telegraphic signalling currents. Two 











field magnetic circuits are used, and in the apparatus illustrated 
the outer pair of cores serve to maintain a constant magnetisa- 
tion. The pole-piece windings are traversed by the varying 
current to be reproduced in an amplified form. (Accepted 
October 18, 1899.) 


16,753, Siemens Brothers and Co., London. (<Sie- 
mensand Halske, Germany.) Railway for Boat-Towing 
Locomotives, (9 Figs.) August 17, 1899.—This invention re- 
lates to railways in which locomotives are employed for towing 
vessels, A rail is laid alongside the waterway, on which rail one, 
two, or more wheels of the 1 ive run (depending on the 
number placed one behind the other), and to give the locomotive 
the necessary stability there is at least one other wheel 0 not bear- 
ing on the said rail. In the locomotive the weights are so distri- 
buted that the rail bears the greater part of the weight, while the 
wheel or wheels necessary for stability bear only a small part, for 








example, one-fifth or one-sixth thereof. The wheels may run on 
the ground, or if the soil is soft or otherwise unsuitable, a small 
side rail is laid for them to run on. The tractile force of the loco- 
motive sets up an opposing force, which may be resolved into two 
components, the one being in the line of the rail and the other at 
right angles thereto. The former strain is transmitted to the rail 
either by gravity adhesion, by rack gear, or by gripping wheels 
which are pressed against the rail by springs or magnetic attrac- 
tion, and the latter force is resisted by flanges or by rollers bear- 
ing against the side of the rail. Various dispositions of locomotive 
wheels and various forms of rail track and support are described 
and illustrated. (Accepted October 11, 1899.) 


GUNS AND EXPLOSIVES. 


24,468, E. A. G. Street, Paris, France. Explo- 
Sives. November 19, 1898. (Convention date, May 24, 1898.) 
~—This invention has for object to dispense in chlorate powders 
with the whole or a part of the nitro or azo-derivatives heretofore 
used, and to substitute pitch or viscid tar for the same. The 
— or tar is mixed with vegetable oil to prevent it from solidi- 
ying or drying, and should the resulting ‘‘ powder ” be of too 
— a character, carbonaceous material, such as charcoal or 
arina is added thereto. The following examples are among those 
we : I. Chlorate of potash 80, dry — 10; vegetable oil, 10. 
he Chlorate of potash, 80; tar or pitch, 10; vegetable oil, 6; 
charcoal, 4. The method of manufacture is as follows: The 


azo-derivative, if used, is incorporated with the liquid mixture, 
and then thecharcoal, should it be necessary. When the mixture 
of these substances is thoroughly homogeneous, alkaline chlorate 
or perchlorate is introduced in small quantities, and the whole 
i000)" stirred and placed in cartridges. (Accepted October 11, 


HYDRAULIC MACHINERY. 


20,339. B. Hubbe, Berlin, Germany. Fluid Pres- 
sure Valves. (2 Figs.] September 26, 1898—This invention 
relates to valves comprising superposed rings having annular 
openings ; between the rings are elastic flanged washers, so 
arranged that the flanges form annular lips projecting into the 
annular openings in the rings, and admitting of the passage of the 
fluid through the said lips and rings in one direction only. The 
invention consists in the method of and means for firmly securing 
the elastic annular lips beween the annular supports or super- 











posed rings which are arranged one above another, the said rings 
and.elastic lips being preferably held together by means of a bolt 
and nut. In one form of the valve each of the superposed annular 
valve rings is formed by one rigid and one elastic washer. The 
elastic washers are held in tion at the lower rims or edges 
between the metal] rings, and the rings are constructed so as to 
serve as abutments for the upright rims or flanges of the adjacent 
elastic washers. A modified construction is described and illus- 
trated. (Accepted October 11, 1899.) 


LIFTING AND HAULING APPLIANCES. 


28,561. W.T. Ronnsivell,London. Portable Load- 
ing Platform. [2 Figs.] November 8, 1898.—The object of 
this invention is to provide means for unloading goods from vans 
or the like, and conveying them on the same ———- to any 
other place. The apparatus comprises a horizontal framework of 
iron or wood, mounted on wheels, one or more of which is or are 
capable of guiding the framework in any direction. At each corner 
is a post fitted with a vertical screw, and at the bottom are four 
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sprocket wheels, which are connected together by means of a 
pitched chain in order to cause them to work simultaneously. At 
the top of one post is a pair of wheels and a crank handle for the 
— of rotating the screw, which by means of the chain re- 
erred to, rotates the other screws. Built in between the ver- 
tical posts and made to slide freely is a platform, which is pro- 
vided at its corners with nuts engaging with the vertical screws ; 
thus when the handle is turned, all four screws are put in 
motion, and the platform is ‘‘raised up or down” in a level 
position. (Accepted October 18, 1899.) 


22,866. G. Little, Smethwick, Stafford. Chain and 
Bucket Elevators. [2 Figs.] October 31, 1898.—This in- 
vention has reference to elevators of the kind in which material 








is elevated by a series of buckets on a band or chain passing round 
a drum or pulley in the elevator boot or base and round a corre- 


is to insure a regular feed of the material into the elevator boot 
and buckets. Adjacent to the inlet in the elevator boot or 
base is a revolving feed roller, preferably consisting of two discs 
forming the sides of the roller, with radial plates dividing the 
roller into a series of compartments. The roller is mounted on a 
shaft adapted to rotate in bearings. Above the feed roller is a 
hopper into which the material can be thrown or conducted 
through shutes or openings, the said hopper having an inclined 
bottom extending through the outlet to the feed ler and 
carried down the elevator boot. The area of the outlet from 
the hopper is regulated ; it a be by asliding door. When the 
door is opened the material slides down out of the hopper and 
falls into the compartments of the revolving feed roller, and by 
it the material is delivered Into the elevator boot and buckets. 
(Accepted October 18, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


23,362, W. R. Dawe, Sheffield. Flanging Shafts. 
[7 Figs.) November 7, 1898.—This invention relates to the forma- 
tion of flanges or collars upon metal shafts and to the tools used 
for that purpose. A solid flange is formed upon the end of a 
shaft by using a aga horizontally suspended hydraulic press 

e si 


for flanging t t in combination with an ordinary vertical 
hydraulic coping press for holding the said shaft while it is 
being flanged. Top and bottom dies or holding tools are pro- 


vided for the vertical press, the top one being arranged to be 
raised and lowered by the ram, and the lower being fixed or 
held upon the bed of the press; both formed so that when to- 
gether there is a centre opening of hexagonal form, and an open- 
ing on each side of it to receive the arms of the horizontally sus- 

nded flanging press. A pair of flanging dies consisting of two 
acsimile halves are made to fit into the hexagonal opening in the 
holding tools, having when put together a head of larger dia- 
meter which bears against the holding tools. The head is formed 
with a circular recess of the diameter and depth of the intended 
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flange, and rounded off into the centre hole for the shaft to pass 
through. Each half of the ae die is secured by bolts to the 
holding tool which carries it. e arms of the suspended or port- 
able press are placed in the grooves prepared for them in the 
bottom holder with their heads against the back face of the same, 
and the shaft end having been brought to a proper heat is then 
placed in — in the bottom die with sufficient metal project- 
ing beyond the head of the dies to form the flange and fill the 
circular recess. The top holder and half die is now lowered and 
the shaft firmly grip between them, its end being opposite 
the face of the ram. e action of the ram upon the projecting 
end of the shaft forces it back into the recess or mati ‘ormed 
in the head of the flanging dies, at the same time enlarging its 
diameter, and finally filling the recess and producing a flange of 
the desired diameter and thickness. To produce a collar at some 
distance from the extreme end of a shaft the metal in that 
only is heated and the shaft held in the flanging dies as before. 
e P ing tool in the horizontal press is made with a hole to 
receive the end of the shaft up to the heated part or thereabouts, 
so that when pressureis brought to bear the heated portion is en- 
larged and pressed into shape. (Accepted October 11, 1899.) 


23,161. H. Barcroft, Newry, Ireland. Driving 
Gear. [10 Figs.] November 3, 1898.—This invention relates 
to apparatus for propelling fluids in which two sets of propeller 
blades are mounted on the ends of radia) arms carried by concen- 
trically arranged shafts driven in opposite dirctions, the screw 
blades of the one set being arranged at an opposite angle to those 
of the other set, so that each set tends to counteract the lateral 
thrust or gyratory motion produced by the other, and is specially 
adaptable to apparatus of the kind described in specifications of 
Patents 13,019 and 20,638, both of 1889, the object being mainly 
to enable such propeller apparatus to be employed with advan- 
tage for navigating shallow waterways where a comparatively 





small immersion of the propeller blades can only be obtained. 
Two or more pairs of such p’ llers are arranged at the stern of 
the boat, all driven by one shaft of a motor, the shafts of the pro- 
pellers being driven by chain and chain-wheel gear, and assuming 
that three such pairs of propellers are employed (one pair being 
in the line of the keel while the others are on each side thereof), 
the tubular shaft of the one propeller of each ir has a chain 
wheel, and these three chain wheels are all driven by one chain 
and wheel, in connection with the motor shaft, and the inner 
shafts are all driven by a second chain and wheel on the motor 
shaft in such manner that they revolve in the contrary direction 
to the tubular shafts. The chain gear can be in a 








Pitch or tar is dissolved in oil heated in a water bath, the nitro or 


sponding drum or pulley at the top. The object of this invention 


variety of ways for effecting the above-described mode of driv: 
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as is shown in the drawings. A method of and means for keying 
propellers or wheels on to shafts is also set forth. (Accepted 
October 18, 1899.) 


RAILWAYS AND TRAMWAYS. 


24,298. R. P. W . London. Rail Joints. 
(5 Figs.) November 17, 1898.—The object of this invention is to 
add to the strength of the rails at the rail joints and to prevent 
an entire dependence upon bolts and nuts for holding the fish- 
plates to the sides of the rails. The joint is formed by means 
of a short length of rail, a pair of double fishplates and a 
double dovetail key. The short length of rail is parallel to the 




















main rails anda short distance below them. The double fishplates 
fit the hollows of the main rails and of the short length (one on 
each side), and each has at its middle a dovetail groove to re- 
ceive one of the large ends of the double dovetail key, the 
smaller part or web of which lies between the main rails and the 
short length. The dovetail key may itself be a short piece of 
rail and in any case may be in two or more lengths. (Accepted 
October 11, 1899.) 


22,881. C. H. F. Huser, Bruckhausen, Germany: 
Fastening Railway Vehicle Tyres. (3 Figs.) October31, 
1898.—In this specification it is stated that the usual methods of 
fastening tyres to wheel bodies have the disadvantage that the 
means for fastening weaken the tyre and thus produce or tend to 
favour breakages, and that fastening by means of retaining rings 
does not obviate this difficulty for, as will be seen in Fig. 1, the 
ordinary place of breakage is shown as being at a. In Fig. 2 is 
seen a portion of a finished wheel with the tyre fastened in 




















accordance with this invention, and 4 3 shows the tyre in 
process of fastening. The wheel tyre R is turned smooth in- 
side, and is fitted with a ring c which is also a close fit on the 
wheel rim K. This ring c is welded to the wheel tyre by electrical 
means in the usual manner at the groove cl. It is stated that 
there is thus produced without weakening the tyre a fastening 
which allows a considerable amount of wear on the wheel. Atd 
there may be inserted an incombustible cord, such as asbestos, 
which serves to prevent metal from flowing into the joint 
between the tyre and rim. (Accepted October 11, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


~ 4 J. H. Street, M. H. Robinson, and M. H. 
Sankey, Rugby. Steam Engines. [1 Fig.) November 
19, 1898.—This invention relates to engines of the Willans or 
central valve class. If it is preferred to admit the steam to 
the cylinder (the upper cylinder if there be more than one 


te. a ~ 
p of 


to each crank) by a separate a valve 








the central valve,‘a special arrangement of the central valve and 
of the hollow piston-rod is adopted, to dispense with the necessity 
for carrying the hollow piston-rod through the end of the 
cylinder into the steam chest, a device which would otherwise 
be necessary in order to obtain sufficient pressure upon the line 
of valves to insure their being held down in ‘constant thrust,” 
notwithstanding the effect of inertia upon them. The upper 


piston of the Iine of piston valves (which serves as an exhaust 
valve only) has a very deep hollow body, into which enters a tube 
or trunk depending centrally from the cylinder cover, and work- 
ing steamtight in the hollow valve body by means of a gland or 
otherwise. The parts are so proportioned that when the valve is 
at the lowest pait of its stroke the tube or hanging trunk still 
enters the gland or packing rings. The tube or hanging trunk 
communicates by a hole or port at its top with a steam chest in 
or above the cylinder cover, which may be covered by a valve 
which alternately opens and closes communication, opening at a 
point in the upstroke of the central valve to cushion the latter 
towards the end of its upstroke, and closing at a point upon the 
downstroke. In cases where a rotating admission valve is used 
(as described in another application of even date), the admission 
and cut off of the steam supply to the hanging trunk can be effected 
by a port in such valve. It is not essential that steam be alter- 
rately admi'ted to, and cut off from, the inside of the hanging 
trunk and of the hollow piston valve body. Those spaces may be 
in permanent communication with the steam chest, in which 
case the downward pressure on the line «f pis‘on valves is con- 
stant. By making the supply of steam intermittent the dowa- 
ward pressure can be removed or lessened at times when it is not 
required, and the pressure can, if necessary, be raised at certain 
times above that in the steam chest by compression of the 
steam in the hollow valve body as the latter rises. (Accepted 
October 18, 1899.) 


15,656. W. Hornsby, ‘D. Roberts, and C. James, 
Grantham. Doors for enclosed Engines. (1 Fig.) July 
31, 1899.—Thisinvention relates to the method of making and 
applying doors or covers to openings in the casings of engines or 
motors of the enclosed type, the chief object being to enable such 
doors to be quickly and easily removed for the internal examination 
of the engine or motor and replaced. The door is pressed or stamped 
out of mild steel, and secured to its face for the purpose of making 
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the joint tight is a sheet or ring of asbestos, leather, rubber, lead or 
other material. The door issecured in position by an internal cross- 
bar mie eg stud riveted or forged to it, the said stud passing 
through the door and carrying on the outer end a nut or handle 
which has either an seeped or compound thread, according to 
the size of the door’to enable a greater or less pressnre to be put 
on the door for the purpose of tightening up the joint ring. In 
some cases more than one cross-bar, stud, and nut may be used. 
(Accepted October 11, 1899.) 


15,657. W. Hornsby, D. Roberts, and C. James, 
Grantham. Steam e Governors. [2 Figs.) 
July 31, 1899.—This invention relates to improvements in the 
method of applying an auxiliary spring (either in tension or com- 
pression) to spring governors (whether driven direct from the 
crankshaft of the engine or by belts or gearing) for the purpose of 
altering the speed of the engine or motor, and at the same time 
maintaining a constant percentage of variation in the speed of the 
engine from “full” to ‘‘no load.” As shown in the drawings a is 
the sleeve of a spring governor, b a rock shaft on which levers are 
keyed, and d a ring arranged in a slot in the governor sleeve, to 
which the levers c, c are connected. ¢ isa lever also keyed to the 
rock shaft } and having in it a slot in which is fitted a block 
adapted to bemoved up and down by a screw. A spring h is 
attached by one end of the block f and at the other end to a 
similar block ¢ adapted to be moved up or down a slot in a 
bracket by a screw k and a handwheel attached to the said screw, 
the said slot being inclined relatively with the slot in the lever e. 
The screw k is connected to the screw g in the lever e by rods pro- 


os 




















lL  isesn) 


vided with universal joints and by gearing as shown, or by a 
flexible shaft so that when the screw x is turned in one direction 
the screw g simultaneously revolves in the same direction, caus- 
ing the blocks to travel in unison, thus lengthening the spring 
and increasing its tension, and increasing the speed at which the 
engine or motor acts before the governor operates. If the screws 
are caused to turn in the opposite direction, the effect is to shorten 
the spring, reducing its tension and thereby reducing the speed 
of the engine or motor. On the block is arranged an index or 
pointer, and on the face of the bracket a scale for indicating the 
= at which the engive or motor is running. The lever ¢ 

ways swings through an angle due to the travel of the governor, 
but the extension or compression of the spring due to the travel 
of the governor varies ding to the position of the block in 
the slot of the said lever, which position is calculated and ad- 
justed so as to give a difference in pressure on the governor slide 








between what are commonly called the top and bottom positions 
of the goveraor,so that the governor maintains a constant per- 








centage of variation of speed between its top and bottom positions 
whatever the number of revolutions per minute it may be decided 
to govern the engine or moto: at. (Accepted October 11, 1899.) 


15,658. W. phernaty, D. Roberts, and C. James, 
Grantham. Steam gines. [6 8.) July 31, 1899,— 
This invention relates to engines »n which the high and low. 
pressure cylinders are arranged one behind the other tandemwise, 
and wherein the flow of steam is controlled by one distributing 
valve worked by suitable gear, the object being to improve the 
arrangement of the distributing valve and the steam ports or 
passages, whereby the course which the steam has to travel ig 
shorter and more direct than is usual in this class of engine. In 
the operation of this engine the parts being in the p-sition shown 
in the drawing the steam which first enters at o passes through a 














passage to the annular space in the steam chest, then into the 
annular space formed round the piston valve, and from thence 
through the port j into the top of the high-pressure cylinder. At 
the same time the steam which forced the high-pressure piston 
up on the previous up or back stroke is exhausted through the 
port k into the annular space e and through the port e! into the 
centre or interior of the valve which forms the intermediate re- 
ceiver ; then it passes through the passage g! in the valve intc 
the annular space g, and from thence to the top of the low-pres- 
sure cylinder through the port p. The steam which forced the 
low-pressure cylinder up on the previous up or back stroke is ex- 
hausted through the port qg into the passage r leading to the 
atmosphere or condenser. (Accepted October 11, 1899.) 


24,006. Amedee Bollee Fils, Le Mans, France. 
Band-Brakes. (3 Figs.) November 14, 1898.—This invention 
relates to band-brakes, and has for object to provide a brake 
which shall act equally well no matter in which direction the 
brake drum may be rotating. The brake shown in the drawings, 
and specially adapted to be applied to the back wheels of a motor 
car, comprises a pulley or disc, a brake-band surrounding the 
pulley one or more times, a block pivoted on a pin parallel to 
the wheel-axle and firmly secured either to a frame or to some 
point affording a sufficiently strong fixed support, a part or rod 
pivoted to one end of the brake-band, and passing freely through 
a hole in the block at right angles to the pin of the latter, nuts or 
collars adapted to come into engagement with the block, and 
forming a stop limiting the extent of travel of the rod, a connec- 
tion to the other end of the brake-band, preferably consisting of 
atube surrounding the rod, and adapted to slide on it cies | the 
said part or tube being hinged to the end of the brake-band, and 
adapted to come into engag t—simil = the rod—with the 
opposite face of the block. The relative lengths of the rod and 
tube must be such that when the band is loose, each of them 











rests against the block, and when the band is tightened there is 
between the block and stops on the said part a certain amount 
of clearance. It is obvious that by introducing hydraulic, elec- 
tric, or other force between these movable parts, acting only on 
these two parts as abutments, a relative movement of the parts 
will be produced which will tighten or release the brake-band to 
an extent in proportion to the movement, whatever be the posi- 
tion occupied by the whole mechanism. The brake-band having 
been tightened in the manner just described, it is slightly rotated 
by the wheel in its movement—either forward or backward— 
until one of the two movable parts comes into engagement with 
the block. The coi nding end of the band becomes then 
integral with the fixed block, whereas the other end remains 
subjected to the action of the force employed to regulate the 
braking. The brake acts in the same manner whatever be the 
direction of rotation (backward or forward), and independently of 
the flexion of the springs of the parts to which it is applied. 
(Accepted October 11, 1899.) 
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PHILLIPS’ WATER-TUBE BOILERS 


Patented in Great Britain, U.S. America, France and Germany. 














INSPECTION.—The tubes of this boiler 
are not only straight when new, but 
remain straight until worn out. Straight 
tubes held rigidly at both ends become 
distorted, thus preventing internal in- 
spection. Any tube may be removed 
and another fixed in its place in a few 
minutes without disturbing any other 
tube; this cannot be said of any other 
boiler of its type. The furnaces are 
wide enough to admit a man, so that 
the whole of the external heating sur- 
face may be examined. 


EFFICIENCY.—A large proportion of 
the heating surface is actually im- 
mersed in the fire and nearly the whole 
of the surface is exposed to the radiant 
heat of the furnace, and is therefore 
as efficient as the firebox surface of a 
locomotive. 

SIMPLICITY.--No boiler yet brought 
out can compare with this for sim- 
plicity, the cost of construction being 


25 per cent. less than any other for - 
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CIRCULATION. — The circulation js 
perfect, each tube having its own down. 
comer, an improvement on the well. 
known Field system. 


WEIGHT. — There being no heavy 
bottom chambers, with their contained 
dead water, and very little firebrick, 
the saving of weight as compared with 
any other boiler is 20 per cent. 


SALT WATER may be used to exaetly 
the same extent as in any other small- 
tube boiler. 


FIRING.—Skilled stokers cannot main- 
tain thin fires on the large grate area 
of the water-tube boilers hitherto 
brought out. In this boiler the fur- 
naces are only about 15 in. wide, and 
any labourer can keep thin fires, en- 
suring perfect combustion and economy 
of fuel. 


FORCED DRAFT.—These boilers will 
stand foreing to any extent, and may 


= be rapidly cooled, without showing the 


slightest leak. 


any given power. 








FOR FURTHER PARTICULARS APPLY TO— 


HORATIO PHILLIPS, »™ BRIGHTON. 


PRENTICE BROS. CO., Worcester, Mass. Us 
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yeieey HIGH-CLASS MACHINE TOOLS 
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or LIGHT WORK. 


PRICES and PARTICULARS 


ON APPLICATION TO— 
21 in, BACK GEARED LEVER FEED DRILL. 6 in. CENTRE ENGINE LATHE. 


CHAS. CHURCHILL & GO., Ld: 


9 to 15, Leonard Street, LONDON, E.C.; 2 to 10, Albert Street, BIRMINGHAM. 
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AMERICAN COMPETITION.—No. X.* 
By Rosert W. Hunt, Engineer, Chicago. 

To indulge in prophecy is very attractive and 
promotes high personal gratification, but it is also 
dangerous to the prophet’s reputation for acumen, 
particularly should the augury be put in print. — 

Some years ago the United States saw a period 
of low prices, much below any which had ever been 
thought possible; but they appeared well estab- 
lished, and many seemingly strong arguments were 
advanced to prove that they must be permanent : 
in fact, that no one would live to see a return of 
the higher conditions of but a few years before ; it 
was confidently predicted that 1892 was to be 
always noted as the year marking the exit of high 
values. But 1899 is, and 1900 seemingly promises 
to|be, remarkable for prices far beyond those of 
1892 ; and who can tell how long these conditions 
are to continue ? 

Therefore, when we discuss American competi- 
tion, I take it we will do it on the basis preceding 
1899, rather than on that of to-day. Not that 
competition has ceased to exist, in fact quite the 
contrary ; but conditions have changed. 

When Sir Lowthian Bell, in 1874, contributed 
to the Iron and Steel Institute, his paper, in which 
he gave strong reasons why it would ever be im- 

ossible for iron to be made more cheaply in the 
United States than in England, his arguments were 
based on geographical and physical obstacles which 
then appeared to be insurmountable; the geo- 
graphical obstacles remain unchanged, but some of 
the physical have been greatly altered. The ore beds 
are no nearer the sea; the coal is as far away from 
the furnaces, and American labour still demands, 
and receives, higher pay; but the cost of mining and 
transporting the ore has been reduced ; coal and 
coke prices have been made less to the consumer, 
and labour produces more per day per man. 

The great intervening distances in America 
seemed permanently to prevent extreme low costs. 
But, to my mind, this very difficulty has pushed 
forward the solution of the problem. Leaving out 
of consideration the attempt to supply any markets 
save our own, it became necessary to reduce the 
cost of transportation ; not only the mere expense 
of hauling and carrying, but also the handling 
necessary to loading and unloading. Immense and 
rich iron ore deposits might exist at the head of 
Lake Superior, but they were of very limited value, 
with the necessary fuel for smelting something over 
a thousand miles away, unless ore and coal could be 
brought together at a sufficiently low cost. Climatic 
conditions and the increasing market, determined 
that the ore should seek the coal, even though 
such a course involved the transportation of a 
greater volume. Naturally the first steps taken 
were to increase the carrying capacity of the Lake 
vessels, and to supersede sails by steam. This was 
followed by a realisation of the necessity of saving 
time and labour in loading and unloading the ships. 
Here came the most radical departure in Lake trans- 
portation. Without this development, the employ- 
ment of the largest vessels would have failed in its 
greatest value. But the vessels were not only in- 
creased in size; they were improved in arrange- 
ment, speed, and economy of propulsion. 

Hence it was that in the season of 1898 the best 
boats were enabled to carry ore from the head of 
Lake Superior to the lower Lake ports, a distance 
of 1000 miles for 60 cents, or 2s. 6d. per gross ton, 
and return handsome dividends to their owners. 
As partially explaining how this was possible, we 
have but to know that a 6000-ton vessel can be 
loaded at the up-lake docks in six hours and even 
less, and discharged at the port of destination in 
twelve hours. Such a ship has to carry back a 
return cargo of coal; it is transferred to her hold 
by the car-load—each car being bodily lifted and 
turned upside down over her hatches ; in this way 
a cargo is placed in ten hours. To fully understand 
these points, I refer my English readers to Messrs. 
Jeremiah and Archibald Potter Head’s admirable 
paper read before the Institution of Civil Engi- 
neers, February, 1899, 

_ Much of the ore carried at these surprising rates 
is mined by machinery at a cost of less than 1s. 
per ton, including all charges for stripping off the 
surface, &c. Other portions come from under- 
ground mining produced at a cost of not over 
*s. 6d., and the hardest to mine does not probably 
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cost more than 3s. per ton. When not owned in 
fee the royalties vary from 1s. to 1s, 6d. per ton. 
The railroad freight from the mines to the docks, 
from the pockets of which the ore had been chuted 
into the vessels amounts to, say, 3s. 4d. per ton. 
When this ore is met by fuel which had been 
cheaply mined, coked, and hauled, and together 
mechanically charged into blast-furnaces producing 
from 200 to 700 tons per 24 hours, it is no mystery 
that the resulting metal should represent a cost far 
below anything thought possible, not only by Sir 
Lowthian Bell at the time already named, but by 
the most sanguine American. 

To turn to the Southern States. In many places 
the ore, coal, and limestone have been developed so 
closely together that the necessary transportation 
of the raw materials was a mere bagatelle. But it 
required years of experience, and some of it very 
costly experience, paid for not only by American, but 
also by English capital, to learn the proper methods 
of selection and treatment of those cheap materials, 
before success was attained. And there was still 
the question: When the cheap pig was made, 
where was the market? Here, again, cheap trans- 
portation came in, and it was made possible to find 
the markets, not only hundreds of miles away in 
our own country, but also, for much of the products, 
after being hauled 700 miles by rail, to customers 
across the ocean. In the discussion of freight 
rates, mere distance has generally been far from the 
prime factor. It may be said that while diminu- 
tion in rates has been going on, it has been at the 
expense of the investor in the railroad companies. 
That is true, but without the low rates the business 
could not have been created, and without business 
no railroad can exist. Perhaps there were too many 
railroads ; but, again, without them the country 
could not have been developed. At all events 
the situation existed, and the problem was 
to make the traffic pay without increasing the 
freight costs. This led to the use of heavier 
engines, and to cars of greater capacity ; these, 
in turn, called for better road beds, which 
in turn permitted increased speed. So while, as 
it so often happens, the original investors may 
have suffered, the ultimate result has been emi- 
nently successful, not only for freight, but for 
passenger trafic. When we compare an English 
goods wagon with an American steel car, carrying 
100,000 lb. load, it is easy to understand the dif- 
ference in freight rates in the two countries. I 
was told a year ago by a prominent English railway 
official that his company had thought most seriously 
of materially increasing the size of their freight 
cars ; observation having convinced them that in 
that way lay the quickest road toward lower rates. 
With this in view they consulted their principal 
shippers—who, I believe, were coal miners—and 
these unanimously protested, saying, ‘‘ Don’t do it ; 
because, if you do, we will have to alter our 
sidings, coal chutes, &c., which would cost a lot of 
money.” So the company had to give it up. That 
did not sound like the answer which an American 
railroad manager would have been apt to receive 
from one of his patrons when proposing a scheme 
to reduce freight rates. 

It must be remembered that the United States 
is a young and still far from a fully developed 
country. Notwithstanding the tremendous strides 
which her people have made, there are yet thou- 
sands upon thousands of miles of practically un- 
known, or rather unexplored, territory. We have 
no reason to assuine that another Messabe range is 
not lying unknown in the Lake Superior region. 
It may be on the Canadian side of the line, but the 
waters of the great lakes must float its products to 
the fuel. There are millions of fertile acres await- 
ing the husbandman. 

As in the past, soin the present, we welcome the 
peoples of all the earth—objecting a little, perhaps, 
to the Chinaman—but he is here ‘‘ alle samee.” 
‘*Come to us! Become of us!” has been our saluta- 
tion. Whether the crowds always trooping to our 
shores be Scandinavians, Germans, Frenchmen, 
Italians, or Englishmen, makes no difference in 
either workshop or counting-house. Each stands 
on his merits as a man. 

The result has been that while some not very 
desirable citizens have come to us, thousands of 
others have been of the best. Another inevitable 
result has been the mixing of blood; and it has 
happened that soil and air prove favourable to the 
development of a fine race—a people to whom the 
word impossible will disappear from their dic- 
tionary. With evidences on all sides that diffi- 








culties of nature, and disqualifications of birth and 
fortune have been overcome—why should not 
success be his individual portion? In such an 
atmosphere it is easy to understand how it has been 
possible to attain results which would at least be 
much more difficult in most other countries. Again, 
in a new country, resources are more limited than 
in a long settled and rich one. This instinctively 
influences everything. If a railroad is to be built, 
and the country to support it has to be developed 
after its construction, it is not surprising that the 
road bed, stations, and general equipment, should 
be not up to the London and North-Western 
Railway standard. So, if a frontier man had not 
a plane, he smoothed the timber for his floor with 
his axe! And later, if the mechanic had but few 
tools, he used them for the most varied purposes 
possible. When he became able to buy more, he 
wanted them not like his old ones, but ever so 
much better, and suited to serve more purposes ; 
and if there was not such a one to be found, he 
designed one which, when invented, the patent 
laws of his country protected for him. This stimu- 
lated all energies. And the fact that pecuniary 
rewards often came from patents obtained by those 
inexperienced in the lines of manufacture covered 
by them, lent increased inducement. 

I happen to know that once a supposed improve- 
ment in making malleable castings was submitted 
to the head of the largest and most successful 
malleable iron company in this country, whose 
reply to the inventor was, ‘‘ While your plan seems 
to be without good patent claims, you have one 
great point in your favour, and that is that up to 
this time no one in the malleable iron business has 
made an invention which has been of any value.” 
But the claim did prove sound, both parties made 
money and the art was advanced. Now, that was 
American! If the inventor had been met by the 
statement that the listener, and his father, and his 
father’s father, had been makers of malleable cast- 
ings all their lives ; that they therefore knew all 
about the business, and that it was folly to suppose 
anything could be outside of their knowledge, the 
appiicant would have departed humiliated and 
discouraged ; or, under such conditions, would 
most likely never have ventured to present his 
plans. 

It is ridiculous to assume that all invention 
and all progress belongs to this country. Wo 
all know better. But I do claim that conditions 
here are more favourable for both than in older 
countries. Everything leads towards it. In 
America, everybody who has self-respect—and 
therefore the respect of his neighbours—works 
with hands, or brains, or both. To be an idler 
condemns him to seek the seclusion of our Eastern 
cities, and more than likely he cannot stop there, 
but has to find the first dry land on which to rest, 
on Transatlantic shores. This high pressure may 
not tend to personal comfort and easy bodily times, 
but it does make ‘‘things go!” Of course, we will 
gradually get away from this, but there are many 
years yet to come before we occupy the social 
conditions of the older countries. Perhaps I have 
drifted somewhat away from the strict line of the 
subject. Needless to say, I should know more 
about the iron and steel industries than others. 
It happened to be my fortune to be connected with 
the first introduction of the Bessemer process into 
America. We accepted the process surrounded by 
all of its English and Swedish conditions. But two 
very bright American engineers—A. L. Holley and 
Z. 8. Durfee—were responsible for its first trials 
in this country. To speak of the latter first, he 
quickly saw that the English plan of melting iron 
in an‘air furnace was too slow, and so introduced 
the cupola practice. The former, with his supreme 
mechanical and metallurgical talents, attacked 
everything established, and led the onslaught, 
supported by the men, whom his lovable personalty 
made devoted to him and the cause ; until instead 
of Bessemer steel belonging to England, as regarded 
from tonnage obtained by works of given size, it 
became an American institution. The new industry 
could not stop at the production of ingots, but 
logically had to extend to their further manipula- 
tion. So came the Fritz blooming mill and the 
Hunt-Jones-Suppes rail mill, with many improve- 
ments added, and other inventions made, by other 
engineers. 

As we have gone to the old countries for men, 
so in the past we looked to them for bases on 
which to found our progress. Perhaps this is to 
continue. But we will not for years to come be 
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willing to believe that when we receive this, or the 
other, invention, it has been developed to its fullest 
extent. Of course, it is now well recognised that 
one trouble in England is the tyranny of trade pre- 
judice, or, if you please, trade unionism. A man to 
every machine, and but one machine to a man, and 
its production under him limited. Well, England 
will get over that, but only after some more lessons 
hard to digest. We have troubles from trade 
unions in this country, but not so bad ; and it is, I 
think, a fact that those giving the most trouble, 
and doing the most damage to the cause of labour, 
are due to members and leaders who are the latest 
arrivals from the old countries. Capital is largely 
to blame for labour troubles. Of course, the most 
ordinary business organisation is a combination of 
capital ; but as this increases, the danger grows that 
humanitarianism departs. But where do you find 
less of it than in trade unionism ? 

To revert to what England must do to meet 
American competition, may I, in conclusion, relate 
a personal experience? I visited an English steel 
works and rail mill, where I was most cordially re- 
ceived, shown every possible attention, and was 
given all legitimate information. The works were 
in fine condition, much money had been expended 
in compounding the engines, &c., and more was 
being put into an electric plant. After going 
through the works, the host took me to his private 
office, and extended more true English hospitality. 
During the conversation he asked me if it were 
true that the American rail mills had been making 
the tremendous product reported. I replied that I 
did not know what he had read, but that one 
American mill had produced during the preceding 
month, 48,000 gross tons of finished product, 43,700 
tons of which had been rails, the remainder 4-in. 
billets. He exclaimed, ‘‘ Wonderful! What are 
we to do to meet this ?”’ I replied, ‘* My dear sir, 
after going through your fine works, in which you 
are producing some 500 tons per day, and seeing 
how much pride you take in them, and in what fine 
condition you have them, it seems brutal to answer 
you.” ‘*No,” he said; ‘‘ tell me—what?” I 
could but reply, ‘‘ Throw them away, and put in 
an American plant, and, when installed, run it.” 

Just then we were interrupted by the entrance 
of a man who was presented to me as the engineer 
of the establishment, and who came in to ask for 
some information. He was told what I had given 
as the month’s production of an American rail mill, 
and was asked what he thought of it. With some 
confusion, and many apologies to me, he said, ‘‘ 1 
don’t believe it.” My host exclaimed, ‘‘ But Mr. 
Hunt says so!” ‘‘ Yes, I know,” he replied, ‘‘ but 
they fooled him, you know. They had more than one 
mill. You know, Mr. ——, that man and boy, I 
have been in rolling mills some 35 years, and I know 
it can’t be done!” Of course, I laughed, and he, 
still confused over having to tell a Yankee, a guest 
in his employer’s house, how he could either stretch 
things, or else show his gullibility, withdrew. 

My host almost fell on my neck in making ex- 
cuses, but I said: ‘* Not at all, it is all right ; your 
man has helped me to further answer your ques- 
tion. When you build your American mill and try 
to run it, don’t put it in his charge. There must 
not be any such statement known as ‘it can’t be 
done.’” 





THE TEMPORARY RESTORATION OF 
RAILWAY BRIDGES. 

TuE present hostilities in South Africa will give 
ocvasion for the exercise of much ingenuity on the 
nis of the engineering corps, and it is to be 

oped that some of the officers concerned will, at its 
conclusion, put on record their experiences. From 
a constructive point of view, bridge restoration is 
likely to occupy the most prominent position. It 
is not easy to seriously damage the earthworks or 
cuttings of a line of raisway, and though the 
sleepers can be destroyed and the rails rendered 
useless without much difficulty, the most effec- 
tive way of retarding the reopening of a rail- 
way line is to destroy the culverts and bridges. 
Foreign nations keep in store complete sets of 
standard sizes of military bridges suitable for 
different spans. These bridges are built in sec- 
tions to permit of ready transport, and these sec- 
tions are coupled up at the site of erection by 
turned bcslts in place of rivets. A somewhat 
similar plan, it will be remembered, was adopted 
for many of the bridges used on the Congo rail- 


bridges going down in the general wreck. The 


possible to effect the erection, with very un- 
skilled labour. Serious defects in the French 
designs of military bridges were made evident 
by the accident to the temporary bridge erected 
by the military engineers across the Adour 
at Tarbes a couple of years ago. This bridge was 
of about 150 ft. span, and failed by buckling under 
its test load, owing to the absence of efficient cross- 
bracing between the main girders. The real cause 
of the failure is, however, most probably to be 
sought further back, and lies in the extremes, to 
which the French authorities have seen fit to carry 
their affectation of secrecy in matters military, 
owing to which designs are often somewhat imper- 
fectly criticised or tested. 

Our own military engineers have never been 
found lacking in ingenuity. During the Penin- 
sular War Colonel Sturgeon restored a bridge at 
Alacantara of 90-ft. span, and 150 ft. above water 
level, by means of cables supporting a network 
of ropes, on which the road was laid. Large timber 
was unattainable at the time, and this led to the 
adoption of the expedient stated. The bridge 
served to transport the heaviest artillery of that date. 

The conditions to be filled by an emergency 
bridge are now somewhat more trying, since a 
structure quite capable of carrying field artillery 
may be quite inadequate for railway traffic. Of 
course the Continental system of keeping stock 
sizes of steel bridges in store solves the difficulty 
if all goes well, and transport facilities can be pro- 
vided, but if any of the pieces get damaged in carriage 
or on the ground, steel is a most unkindly material 
to work at with emergency tools. In no country has 
a greater amount of emergency bridge-work been 
erected than in the United States, both in war and 
in peace. There the practice has been to use 
timber, practically exclusively for such work, and 
it is in this direction our engineers should turn 
for hints as to the most rapid methods of re- 
establishing railway communication in South 
Africa. Of course the conditions in South Africa 
are less favourable than in North America, owing 
to the absence in the former of the large supplies 
of suitable native timber with which the latter 
Continent is so well provided. Nevertheless the 
astounding records of repair work accomplished on 
American raiJroads seem to prove the advantages of 
timber for such work, even if it has to be trans- 
ported great distances. By the bursting of the 
Conemaugh dam, which occasioned the appalling 
catastrophe at Johnstone in 1889, three miles of 
line belonging to the Pennsylvania Company were 
washed completely away, earthworks as well as 


accident occurred on May 31, and the line was re- 
opened for traffic on June 13. One force of 1200 
men are reported to have built 32,000 ft. of trestle 
work in eleven days, and to have laid 38,000 ft. of 
track. 

An almost equal amount of destruction was 
wrought by the floods outside of the Conemaugh 
Valley. Many bridges were carried away, and had 
to be replaced. In one case four 180 spans were 
re-erected in four days, and in another a trestle 
780 ft. long by 50 ft. high was built across the 
Juanita River in six days. Inall, the Pennsylvania 
Compary had to employ a staff of 5000 to repair 
the damages wrought. These men worked night 
and day, and the mere provision of supplies to so 
large a force, cut off from railway communication, 
as many of them were, was in itself no light under- 
taking. 

Some account of the type of structure and 
methods of operation which permit of the accom- 
plishment of feats such as those enumerated above 
will be of interest at this juncture. 

It is estimated that in the United States of 
America there are about 3000 odd miles of wooden 
railway structures. The evolution of the various 
classes of these American wooden bridges can be 
readily traced in the last twenty-five years, and it 
may be safely asserted that the types evolved after 
long practice can be relied upon as the best and 
cheapest. 

Generally speaking, American wooden bridges 
may be classed under four heads, embracing naturally 
many variations as to detail, but preserving, on the 
= the distinctive features of their particular 
class. 

Before proceeding to enumerate these classes, it 
will be as well to note the nomenclature adopted in 
American practice : 

1, ‘* Trestle,” as used, signifies the entire struc- 


2. ‘* Bent” is a term for each particular pier of 
a trestle. 
3. ‘* Stringers” are road bearers or girders 
(wood). 
C.uassEs OF WoopEN Bripces. 


I. Pile Trestles.—Average height, 5 ft. to 40 ft. 
Bents generally 15 ft. apart. Road bed supported 
by stringers of considerable depth as compared 
with width. 

II. Frame Trestles.—Average height, 10 ft. to 
200 ft. Bents 15 ft. to 30 ft. apart. Road bed 
supported by stringers or trussed beams. Founda- 
tions, piles or mud sills. Occasionally masonry or 
concrete foundations are used. 

Ill. Truss Bridges.—Usually of Howe truss type. 
Spans varying from 40 ft. to 150 ft. Pile, crib. 
work, or masonry piers, 

IV. Viadwts.—Consisting of towers supported 
on pile, crib, or masonry foundations. The towers 
are spaced from 50 ft. to 150 ft. apart, and are con- 
nected by a suitable truss as in III. Used for 
heights of from 100 ft. to 300 ft., principally in 
spanning gorges with variable flow of water. 

Class i. of the above is undoubtedly the quickest, 
and, moreover, when well designed, a perfectly 
safe method for heights not exceeding 40 ft. 

Class II. may with forethought and organisation 
be rendered expeditious for almost any other 
bridging problem likely to be encountered. 

Classes III. and IV. are not usually applicable to 

temporary restorations, for it may be generally 
assumed that bridges over 100 ft. are better re- 
placed, where possible, on a lower level, though 
certain sites may dictate the viaduct or truss. 
The adoption of a rail level which brings the 
structure down to the limited height for the most 
expeditious method of bridging, will be amply 
justified by the days, or even weeks, gained over the 
time necessary for the construction of the higher 
structure. In adopting this lower level a deviation 
from line becomes necessary, combining in it a 
judicious use of sharp curves and stiff grades. 
If necessary, these extreme grades and curves may 
be operated by the aid of pusher locomotives. 


Crass I.—Pitx TRESTLEs. 

A very important difference now exists in America 
between the rate at which pile trestles can be erected 
on lines under construction, and those actually in 
operation. 

On lines under constraction the pile-drivers are 
usually transported from one bridge site to another 
by means of horses, and as the driver cannot readily 
be raised to any great height, pile bridges are not 
usually more than 15 ft. or 20 ft. in height, and even 
then the piles are driven under considerable diffi- 
culty. On lines in operation, however, a travelling 
pile-driver mounted upon a railway truck can be 
used, and bridging trains can be organised containing 
all the necessary materials for several days’ work for 
the pile-driver at its head. The use of such trains 
is now fairly common on many of the Western 
American railways, and their advantages have 
proved incontestable. 

In the engravings which we publish this week on 
our two-page plate, Fig. 1 to 3, illustrate fully a 
travelling pile-driver in use on the Missouri 
Pacific Railway, and Fig. 4 shows a somewhat 
similar one in use on the St. Louis and Omaha 
Railway.* The following description of the 
former will fully demonstrate the working and 
advantages of this system of tressle bridging. t 
Fig. 1 shows the framing of the upper deck of 
the pile-driver and of the cab. It will be noticed 
that the main timbers are very long—57 ft. 8 in.— 
and are 5 in. by 12} in. inthickness. The side sills 
are 6Z in. by 12}in. and 43 ft. long. From the 
centre of the track on which the platform revolves 
to the centre of the leads is a distance of 33 ft., and 
in order to reach work which is located 16 ft. to 
one side of the centre of the track, the driver must 
swing to an angle of about 30 deg. from the track. 
The upper platform travels upon three circular 
tracks. The first is a complete circle, having 4 
diameter of nearly 9 ft., and as the car is 9 ft. 
wide and the upper platform 10 ft., this track is 
fixed. The next circle has a diameter of 13 ft. 3in., 
and is composed of four pieces of rail of the ordi- 
nary section, two of which are firmly secured to 
the platform, while the other two pieces overhang 
the sides of the car, and are removed when the pile- 
driver is in transit. When in use they are sup- 





* Engineering News, New York. 








way, as by dispensing with hot rivets it was 
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rted in position by two wrought-iron swing 
brackets fastened to the outside face of each side- 
sill, and are also secured to fixed sections by fish- 

lates. The third circular track has a radius of 
14 ft. 5 in., and is a bar of iron 4 in. bylin. This 
track is not carried beyond the sides of the car. 
The wheels which bear upon the two smaller circles 
are attached directly to a heavy flooring on the 
underside of the platform, and as far as_ possible 
they are placed in the vicinity of a longitudinal sill, 
so as to give them as solid a bearing as possible. 
The rollers which bear on the outer one of the 
three tracks are secured to the underside of a 
heavy transverse bolster, which is composed of 
three pieces of wood with three wrought-iron plates 
6 in. by Zin. section intervening between them, 
the bolster being 6in. by 10} in. in section. The 
bolster at the centre pin is wood, 12 in. wide and 
9 in, deep, and is trussed by two rods, each 1 in. 
in diameter. 

The construction of the leads and ladders will 
best be understood by a reference to Fig. 2. The 
leads are 36 ft. long, and are hinged to a heavy tri- 
angular framework. The inner faces of the leads are 
protected by steel channel-irons extending up 26 ft. 
from the bottomend. These afford a good bearing 
for the hammer, which is planed out to fit them. 

The car upon which the pile-driver is carried is 
an exceedingly heavy one. It is 30 ft. long and 
9 ft. wide, and very strongly trussed. A toothed 
rack exists on top of the car just outside the inner- 
most track ; the gearing for working the upper 
deck is worked in this. When the car is in 
transit, four jack-screws, one at each corner of 
the car, are adjusted against suitable sockets on 
the underside of the upper deck, so as to steady 
the entire superstructure. At the same time the 
upper deck is prevented from swinging out of 
longitudinal position by means of suitable hooks 
attached to the upper deck, engaging eyebolts 
in the end of the car. When the pile- 
driver is at work the jack-screws are released, 
and the heavy screws seen extending down through 
the floor of the car are made to bear upon the truck 
frames. This prevents any undue strain on the 
truck springs, and also any unsteadiness which 
might be caused from their elasticity. 

The hammer weighs 2397 lb., andis operated by 
a Lidgerwood hoisting engine. As will be seen 
from the illustrations, the upper platform of the 
pile-driver is so long, in comparison with the car 
which carries it, that a flat car at each end is 
necessary for its transportation. One of these cars 
is constructed for the purpose, and carries a supply 
of water and coal, and any other material which 
may be necessary. This is attached to the cab end 
of the pile-driver, and the one at the other end is a 
common flat car. 

Some further details of this pile-driver may be 
seen by referring to the numbers of the Railway 
Review quoted, and to ‘‘A Treatise on Wooden 
Trestle Bridges,” by Wolcott Foster (New York : 
Wiley and Sons), from which the previous descrip- 
tion was taken. 

The following extract as to the work these 
pile-drivers are capable of doing is taken from 
an article in Engineering News of August 16, 
1890. The pile-driver in this case was similar 
to that shown in Fig. 4. This illustration 
“shows the pile-driver as constructed, and the 
manner of raising the leads. It also shows 
the folding of the ladder, and of the _hori- 
zontal braces as the leads are being lowered. 
The leads are lowered by gravity, the line passed 
around the axle being used merely to steady them 
in their descent. ‘To raise them, the two men 
shown in the cut hold the line taut, while the car 
is moved backward (i.e., to the right in the cut, 
calling the pile-driver the front end), causing the 
line to wind on the axle, and thus raise the leads 
into position, Thus the winding is done in a 
moment, without any manual labour, and by 
moving the car in either direction, changing the 
winding of the rope to correspond. It usually 
takes about 24 minutes to either lower the leads 
or raise them into position ready for work.” 

The annexed Table I. gives a detailed state- 
ment of the operation of the driver for forty-six 
days, beginning October 22, 1889, and ending 
December 17, 1889. 

Comment is hardly necessary upon the usefull- 
ness of the preceding description of travelling pile- 
drivers. In some of the details there might be 
introduced improvements, but on the whole these 


of a campaign. The loading gauge in this and in 
Continental countries, would, however, interfere 
with some of the dimensions shown. 


TABLE I.—Detail Statement of Work of Pile-Driver for 
46 Days on the Omaha and St. Louis Railway. 






































Time 
Number| Average Total 
Date. | of Piles Depth oe —_ = Time at 
Deven.) Daven) oS 1 oo ork. 
tion. 
ft. hr. wnin.} No. | min. |hr. min. 
1889 | lost. 

Oct. 22 .. 25 12 7. 3 6 | 20 7 2 
mS Ie 8z 14 7 46 o; 8 4 
» aes 26 14 7 35 8 | 2% ys ‘@ 
— 2 27 15 8 10 ee ee 8 30 
oo 32 14 7 42 See 8 0 
» 28...) 99 14 7 60 8 | 2% 8 15 
» 29 ..| 26 15 7 10 6 | 2 7 80 
Se 33 15 8 14 | 2 8 3: 

Nov. 2.. 32 14 7 2 § | 4 7 44 
a Sak 15 6 10 s | 6 27 
we 37 16 8 20 8 27 8 47 
op Beet! ae 16 5 20 6 | 20 5 40 
wer 30 14 5 46 si 6 13 
ee 25 16 4 23 8 20 4 43 
ee BP 26 35 6 8 10 25 6 38 
oe Le 18 15 5 WwW 6 13 6 2 
ie Be 16 14 5 23 6 18 5 46 
io ee 18 14 3 40 6 15 8 55 
oo 22 15 ee 6 17 7 25 
o 19 15 7 16 6 12 7 27 
—— 34 12 6 35 6 15 6 50 
a 34 12 6 30 8 12 6 42 
se 13 12 3 40 8 10 3 50 
0 ws 22 12 6 15 10 22 6 37 
jo BE 26 15 6 30 8 12 6 42 
oo Se + 17 15 6 20 8 15 6 35 
= ul 15 6 15 te ae 6 31 
so. Ses 13 15 5 40 6 14 5 58 
a ee 15 5 17 8 22 5 39 
ie ee 24 15 5 27 10 24 5 61 
ea Se 15 6 25 | 12 30 6 55 
5 eae 15 6 57 8 27 7 24 

Dec. 2.. 42 18 7 55 6 15 8 10 
eo 8s 21 16 4 44 6 15 4 69 
fe ee 13 7 0 4 9 7 9 
oo Ox» 37 12 7 55 8 2t 8 16 
oe; ine 46 10 6 15 10 18 6 33 
os a 25 16 6 55 10 19 7 14 
es 45 14 7 32 6 14 7 46 
igs AND ene 16 5 40 2 18 5 68 
i. a 33 16 7 42 8 19 oe. 
oe: a 28 13 . 2 ee ae 7 22 
ae ee 13 5 30 8 | 17 5 47 
ak | oe 14406] «66 «66h | 10 | 2% | 6 2 
oo ee 35 12 | 8 20 8 | 18 8 38 
tee | al tees is ie 6 14 7 59 

Total 46 1267 14 301 4y | 344 ‘iegans 316 «1 

Number of days worked .. ro ; 46 
Average time worked per day .. ee -» 6 hrs. 52min. 
nS »» required to drive one pile 14.965 min. 
naa ” Ps either raise or lower 
leads Bas = a “< ws “a 2.4 min. 
Length of piles, from 14 ft. to 52 ft.; average 
length, 24 ft.; driven .. ae = aes 14 ft. 
Average cost per foot for piles .. 15 cents 
“- of a pile in place .. 5.14 dols. 
Trestles driven... oa 41 
Average length of trestle 101 ft. 


Before proceeding to a short description of what 
would probably be the exceptional design for cam- 
paigns—viz., viaducts, trusses, and heavy founda- 
tions, it would be well to note the heavy traffic 
which temporary pile trestles are frequently sub- 
jected to in America. By temporary pile trestles 
are understood those erected as a makeshift measure 
only, to avoid either extreme haul for earth or the 
necessity of borrowing rock. ~ In such places rough 
trestles are frequently put in with only three piles 
to a bent, and filled in by ballast trains when the 
track-laying has passed over them. A particular 
instance of such practice may prove interesting, as 
having come under the writer's notice. 

A temporary pile trestle, averaging 10 ft. in 
height and some 700 ft. in length, was erected 
upon a certain line to avoid the necessity of 
borrowing rock. The bents were spaced 15 ft. 
apart, and consisted of three piles surmounted by 
a 12-in. cap. The piles were driven in between 
loose rock and boulders, with but small penetra- 
tion, and had in many cases to be sprung into 
position to be capped. The stringers, four in 
number, were of 14 in. by 14 in. section ; longi- 
tudinal bracing of round spruce poles, cut upon 
the spot, was used. 

When the track-laying reached this trestle, the 
ordinary sleepers were carried across it. No guard 
rails were used. Sleepers were dogged to the 
stringers at intervals. This trestle was situated at 
the foot of a grade of 1 in 100 about a mile long, 
and was ona tangent. It was used for over nine 
months by heavy ballasting and track - laying 
trains, without accident, and was run over at high 
rates of speed in the direction of heaviest traffic, 
speed being necessary to overcome the grade men- 
tioned. It was finally filled in when time allowed 
of it. The construction of such a trestle is shown 





machines would answer admirably for the purposes 





in Figs. 5to11. For moderate heights the cross- 


bracing is arranged as in Fig. 9, whilst when a 
loftier trestle is needed the piles are braced as in 
Figs. 10 and 11. Shorter timbers are thus needed 
than if a single diagonal were carried from top to 
bottom, and the angle of the braces is at the same 
time more favourable. The floor details are shown 
in Figs. 5 to 8. The cross-girders are notched over 
the ties or sleepers in order to prevent ‘‘ bunching” 
in case of a derailment, and for the same reason the 
spacing of these ties is made as small as commerci- 
ally possible, in some cases as little as 1 ft. 2 in. 
from centre to centre. The ties are spiked to the 
stringers or longitudinals, but are not notched into 
them. These stringers are spiked to the caps at 
the top of the bents by means of }-in. drift bolts, 
and are separated to insure ventilation and facili- 
tate inspection by the cast-iron separators shown in 
Fig. 8. 


Cuiass II].—FRramMeE TRESTLES. 


Designs for frame trestles for single-track bridges 
are shown in Figs. 12 to 19. Frame trestles are 
used throughout North America for bridging 
heights of from 20 ft. to 200 ft. The bents are 
usually spaced from 15 ft. to 30 ft. apart, accord- 
ing to requirements for foundations, &c. Frame 
trestles are mainly applied to spanning dry sites 
or streams of small cross-section, but they have 
been used in emergencies for bridging wide running 
streams or rivers. The bent foundations are usual] 
either (1) piles, (2) mud sills, (3) cribwork, (4) 
masonry or concrete, a refinement rarely seen. 

In erection one of the following methods is 
usually chosen : 

1. In situ, with sill so placed as to be in correct 
position when bent is raised, which is done by 
means of block and tackle. This method is not a 
good one for heights of over 50 ft., as the bents 
are then abnormally strained in raising. 

2. Built in place. This is slower and more 
laborious than the former. It favours the cluster 
bent type considerably. 

3. Bents framed at some convenient point and 
brought up by rail (when there is rail connection), 
then lowered into position by a travelling derrick. 
Applicable to low heights only. 

In Figs. 12 to 15 elevations of trestle bents for 
heights of 30 ft. and 50 ft. are shown. It will be 
noted that the posts in the 50-ft. bent are of a com- 
posite nature, being made up of one 12 in. by 12 in. 
in the upper decks, and two 7 in. by 12 in. in the 
lower ones. More frequently, however, only one 
post is used for the entire height, and joined in 
the centre by means of a scarf or other butt joint. 
The deck section for all these trestles is shown in 
Fig. 18 and the plan, Fig. 15. The latter shows 
the arrangement of stringers which support the 
ties. The stringers for span fit at the caps, it will 
be seen, between the stringers for the next span. 

In Figs. 16 and 17 are shown elevations of cluster 
bents for a height of 55 ft. The corbel shown was 
used for the bent next to a permanent iron structure, 
but is a feature not generally recommended. Dia- 
gonal bracing along the sides of the bents is intro- 
duced at intervals, the intermediate bents being 
prevented from overturning by the 4 in. by 10 in. 
planks shown in Fig. 17. 


(To be continued.) 








MACHINE TOOLS AT THE STANLEY 
SHOW. 
Tue Stanley Show this year is in no respect 
behind its predecessors in exhibits of machine 
tools. Along with many well-known and tried 
types there are several which are shown for the 
first time, and to these almost exclusively the 
following remarks will have reference. We pro- 
se to commence our tour with the stand of 
essrs. Burton, Griffiths, and *Co. 
At this stand a novel 1}-in. automatic screw ma- 
chine is exhibited, illustrated by Figs. 1 and 2, on 
page 650, and in cross-sections by Figs. 3, 4, and 5, 
on page 651. The Wolseley 8.8. Mach. Co., of Bir- 
mingham, are the manufacturers. The turret is hori- 
zontal, and carries five tools. There are two slides 
also for forming and for cutting off. The details of 
driving and of feeding are in several respects novel, 
although the fundamental methods of actuating by 
drum and plate cams are familiar. 
Referring to the illustrations on pages 650 and 
651, the sequence of operations is as follows: 
The bar to be operated upon is placed into the 
hollow spindle D at the back end of the machine, 





and by means of the cam blocks on drum A, nos 
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shown, and spring collets B, it is fed forward 
to the length required for the screw and head 
of bolt which is being made. The collets C on 
the end of the spindle then close down and grip 
the bar, and collet B goes back ready for the next 
feed forward. The cam drum, being drilled with 
numerous holes, the lengths of work are arranged 
by putting on different cam blocks suitable, in a 
manner which is well understood. 

The turret next advances with the tool bar and 
takes a rough cut up the required distance. At 
the same time a tool on the cross slide J goes for- 
ward and chamfers the head, partly cutting into 
the material. The turret then recedes and the 
cross-slide J comes back. The turret turns round, 
bringing the next tool-bar, and advances, taking off 
a finishing cut, and then recedes. The turret then 
turns to the next position with a roughing die, and 
rough-cuts the thread. The spindle reverses and 
the turret recedes. The spindle again runs forward 
and the turret turns to the next position, and ad- 
vances with a finishing die, completing the screw. 
The spindle reverses, the turret recedes, and at the 
same time a parting tool on the back cross-slide J! 
comes forward, cutting the bolt off the bar. This 
tool then runs back out of the way, the bar is fed 
forward, and the cycle of operations repeated. The 
feed cam, rolls, &c., are so arranged that screws 
can be cut up to 6in. in length, and as short as $ in. 

Looking at the details as shown in the sectional 
views, Figs. 3, 4, and 5, the headstock pulleys 
EK, F, F it is seen, are not carried directly on the 
spindle, but on bushes which project inwards from 
the poppet uprights, and within which the spindle 
runs. ‘The bushes do not quite meet, but there is 
a space left between to receive a collar of the same 
diameter as the bushes, keyed upon the spindle. 
The loose pulleys F F run wholly on the bushes ; 
the middle fast pulley E, partly on the bushes, 
partly on the collar. A screw a, passing from the 
pulley into the collar drives the spindle. In this 
way the pull of the belt is taken by the bushes 
instead of by the bearings. This is a detail which 
Mr. Austin has embodied in other machines, and 
with advantage. 

Several other good features are included in the 
Wolseley machine we are describing. Thus, the 
turret shell is adjustable for distance, in order to 
afford the means of reducing the amount of endlong 
movement to the minimum for any class of work. 
The turret cam roller seen in section, is close to it, 
instead of far away, so that the thrust is practically 
in line with the tools instead of a considerable dis- 
tance off, with a resulting tendency to cross work- 
ing. The locking pin is inserted at the periphery 
of the turret, so tending to accuracy in division. 
The cam plate X, at the right-hand end, moves the 
clutch R to engage in the bevel gears P P, through 
the dogs on the disc X, and the levers T. 

The large friction discs O O are slid over the 
rollers N N for slow feed and rapid reversal by the 
flat bolt heads on the cam block plate Y, which 
fulfil the function of cams, the action taking place 
through the lever } and roller Z. The number of 
cam stops on the disc may appear excessive. But 
in fact this is an advantage, because they permit 
of graduation of speeds immediately previous to 
and following a movement, as in the case of shaped 
cams, quickening or slowing as may happen to be 
desirable. 

The brackets that carry the discs O O slide on 
rods, and they are able to swivel slightly to com- 
pensate for wear. This friction disc arrangement 
was adopted because of the occasional advantage 
of having a mechanism which will yield in case of 
a hitched or broken tool. The action can be started 
or broken instantly by the spring handle above. 
The cam shaft L carries the disc Y, for operating 
the lever b, for regulating the position of the 
friction gear. Another cam plate on the shaft L 
actuates the lever K for the cross-slide J. The 
cam plates G G have blocks suitably fixed for 
shipping the open and crossed belts, for driving and 
reversing, to the fast and loose pulleys E, F, F. 

The locking pin beneath the turret is seen in 
the longitudinal section, and it is actuated by 
sloping ratchet-like teeth on the interior of the 
disc Y. The worm gears V and W are operated 
through the bevel wheels P, P, Q, or by hand when 
making adjustments. M is the belt pulley which 
operates the adjacent friction roller N. S is the 
box of differential gear for slow feed operated by 
the right-hand claw of clutch R, and U the change 
wheels which drive the cam shaft L. It is not 
necessary to refer to all the details of this machine, 


since the sectional drawings speak for themselves, | nation of these with other details in a turret lathe 


and there is much beside to note on this stand. 


pure and simple, constitutes so original a design, 


Messrs. Burton, Griffiths, and Co. also exhibit | that the most casual observer cannot fail to take 
an interest in this example. 


the new vertical turret lathe of the Wolseley 8.8. 
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Tue Worsetey §.S. Macuine Company’s 1}-1y. Automatic ScREw MacHINe. 


Mach. Co., a most interesting machine, and one | 
of the leading novelties of this show. 





are not new in themselves. 





The first impression one has on taking a hasty 


: A ver-| glance over the lathe is that it is snug, ene en 
tical turret, a broad single way, and roller feeds|and handy. As the turret overhangs the »_ its 
But the combi-| centre 


y placed low 
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down. The lead screw, too, lies closely against 
the bed. The spindle arrangements of the head- 
stock, though full of mechanism, are completely 
encased. The Hendey Norton type of nest gears 
facilitates changing of threads. he tray for the 
reception of oil and chips and the cabinet base 
conduce to cleanliness. 

The most special and distinguishing feature of 
the lathe is the turret arrangement. At first sight 
this has an uncanny appearance, as though it must 
be lacking in stability. But this impression is 
corrected on closer acquaintance, for the broad bed, 
and well- fitting saddle are too substantial to 
permit of tremor, while one cannot help being 
struck by the advantages of this design. The 





H 


HH!’ 


holding bars, and has a roller feed for thrusting 
them forward to the turret. The lever which 
opens the chuck also sets the roller feed in opera- 
tion, feeding the bar forwards without stopping the 
lathe. The head is fitted with friction back gear. 
This, too, like the roller feed, is completely en- 
cased. 

A rotary pump at the rear of the lathe, provides 
efficient lubrication to the cutting tools, a good 
array of box types being shown fitted. Cutting off 
can be performed with one of these, or by a cut-off 
slide, the saddle of which bridges the bed, and 
which is actuated by the usual lever. 

This lathe is a universal tool within the limits of 
the maximum range, namely, 2} in. in diameter, 





K 





divided, according to the common practice, to 
permit of adjustment of each half separately against 
the work ; but the Y-plate is pivoted, so ‘that it 
becomes self-adjusting. The lathe, in fact, is full 
of these little dodges suggested by experience in 
automatic work. 

This lathe affords an interesting study in in- 
genious design. It illustrates the fact of which 
so many examples have been furnished recently, 
that finality in machine design is not to be thought 
of. Weshall note its future fortunes with interest. 

Messrs. Burton, Griffiths, and Co. also have a 
curious lathe by the Wolseley S. S. Mach. Co., 
which they term a ‘‘triple-action chucking lathe.” 
It is designed specially to deal with castings up to 
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attendant is better able to see his work than with 
a turret of common type. No cuttings fall upon 
the bed of the lathe, but tumble directly down into 
the pan. 

The stops are fitted to a large disc at the side 

opposite to the turret, and on its spindle, each tool 
having, of course, its own stop, independently ad- 
justable ; each is easily got at for adjustment, and 
each is in line with its tool. The lathe is fitted with 
back shaft operated by a chain and witha lead screw 
and change gears. The lead screw is reserved for 
cutting long screws, screws of coarse pitch, and 
special threads. 
_ The turret is rotated during its backward traverse 
in a novel fashion. A rack pivoted at one end en- 
gages with a pinion on the turret spindle. Its 
usual condition is out of gear, but the same 
mechanism which withdraws the locking bolt from 
the turret, lowers the rack into mesh with the 
pinion. These are actuated by a long rod coming 
in front of, and underneath the bed. 

The hollow spindle of the headstock will take 
rough shafts up to 24-in. in diameter, it runs against 
hall bearings, is fitted with a toggle cluteh for 





in the hollow spindle, by 24 in. long. Mr. Austin 
mentioned that every part within these limits, 
for other machines of the same type, which he is 
building, has been done on this lathe, and in- 
stanced the case of a worm 2 in. in diameter, 4 in. 
pitch, and 3} in. long, turned, bored, and threaded 
within an hour. The reason why very heavy cut- 
ting is easily done, is because the stresses are all 
kept so close to the bed. 

There are several neat details about the box 
tools. Even their stops are partly enclosed in 
drilled holes, in order that by no chance shall a 
bit of metal get between their ends, and affect the 
accuracy of the work, These, again, are set almost 
exactly in line with the tools in the slides, so that 
no diagonal working is possible. The tools can be 
fixed at any angle desirable, right, or left for turn- 
ing or threading. They are double-ended—saving 
material—and they are flat bars of steel hardened 
throughout their length, and re-ground on the end 
only, cutting angles being imparted by the grinding 
or by the angle of setting in the slide. 

Another small but useful detail is that the 
V-guides held in the box-turning tools are not 








4 in. in diameter by 4 in. long. The term ‘‘ triple 
action” refers to the fact that three tools are 
in operation at one time, three simultaneous 
roughing cuts being followed by three finishing 
ones, The design is marked by originality. Prac- 
tically, it comprises a special lathe head, and the 
idea is that two or more heads shall be fixed on 
one bed, to be in charge of one attendant, whose 
sole task after the tools are set, lies in the chucking 
and removal of the work. A vertical boring bar 
is flanked by two rocking shafts, one of which 
carries a surfacing tool, the other a forming or re- 
cessing tool. The boring bar is actuated bya drum 
cam, and the other two bars by heart-shaped cams, 
and all three cams are driven simultaneously by a 
wormwheel. During one complete revolution the 
three tools take their cuts, and then return to their 
original positions, the cams being thrown out auto- 
matically after one revolution. End thrusts, it will 
be noted, are taken on races of ball bearings—a fit- 
ting becoming increasingly popular in high-class 
lathe-work in recent years. 

This firm also have a machine which is con- 
structed for making the rollers and rivets for cycle 


652 








ENGINEERING. 


[Nov. 24, 1899. 











chains. It was not in operation, having been hurried 
down only at the last minute. On the authority of 
its designer, Mr. Austin, it is capable of turning 
four rollers, or eight rivets, in a minute, without 
undue forcing. 

A useful machine tool at the stand of Messrs. 

Burton, Griffiths, and Co. is a vertical lathe, made 
by the Continental firm of Messrs. George Richards 
and Co. The special feature of this lies in the fit- 
tings of box tools to the turret head, especially for 
turning piston rings from a long casting. This, of 
course, is one example only of the repetitive class 
of work to which the “‘ vertical lathe” or ‘‘ boring 
mill” lends itself. 

The sequence of operations in this special case is 
as follows : If the ring is of parallel thickness, the 
rough turning and boring, down to the depth re- 
quired for one ring, is done at one operation ; a 
stop fixing the depth to be turned and bored. The 
next box of tools follows with finishing cuts. The 
third set parts off, two tools operating towards each 
other, by right and left-hand screws. The fourth 
operation faces the end of the blank after parting 
off, in readiness for the next set of operations. 
When a ring is thicker on one side than on the 
other, turning and boring, of course, cannot be 
done at one operation. In that case an eccentric 
plate on the table is used for setting the work by. 

It is a little significant that Messrs. Burton, 
Griffiths, and Co. exhibit three lathes, two of which 
are modelled very closely on American lines, but are 
made in Sweden. The third Swedish-made lathe 
for brass finishing, has some interesting features. 
There is a vertical turret pierced for four tools, and 
carried on a cross slide, operated by a hand lever, 
and checked by adjustable stops at the rear. 
Longitudinal traverse is checked by a circle of 
stops at the right-hand end of the lathe. The 
turret is automatically revolved in unison with the 
movement of the cross handle, and the rear stops 
are so connected that they are rotated also in 
unison. There is also a chasing bar in the rear. 
The forming apparatus consists of a plate attached 
at the rear of the carriage against which the turret 
slide is pressed by the operator. Brass cock bodies 
were being turned by this former. 

Between this method of turning, and that by 
means of a * form tool,” which was exhibited last 
year on one of the Warnerand Swasey lathes, prac- 
tice is divided. The first cost of form tools is rather 
greater,- but they operate more expeditiously and 
finish more smoothly. The increasing numbers of 
brass finishers’ machine tools, which are being ex- 
hibited year by year, is a sign of the times. A 
double-headed cock-milling machine by Warner 
and Swasey, though not a novelty, may be men- 
tioned as being exhibited at Messrs. Churchill's 
stand, and the brass-cock turning at Messrs. Buck 
and Hickman’s stand will be described immediately. 

In a lightning belt shifter attached to one of the 
lathes at Messrs. Burton, Griffiths, and Co.’s stand, 
the movement of a lever below shifts the belt from 
step to step on the top cones without a hitch, in 
strong contrast with the sleight-of-hand which has 
to be practised to shift ordinary machine belts, 
with the chance thrown in of a mangled limb. 

We must move on, however, merely alluding to 
a few other machines shown at this stand. There 
is one of the Richards’ open side planers, machines 
which have several advantages, for certain classes 
of work, over the common types. One of the 
Gisholt tool grinders is again din ; some Garvin 
machines, a ‘‘ Giant” key-seater, a ‘‘ Wolseley ” gas 
furnace, and a vice, several drilling machines, a 
newly designed machine for cutting oil grooves in 
brasses, an unobtrusive tool, but a great time- 
saver; the ‘‘Evans” cone friction drums, em- 


ployed very extensively in America, though but] 4 
out difficulty. 


slightly here ; and many small machines and fine 
tools, comprising altogether a most interesting and 
full exhibit. 

The most attractive exhibit at the stand of 
Messrs. Charles Churchill and Co. is a couple of 
** Cleveland ” automatics, specially arranged for 
making studs. Although two machines are being 
used in this work, it is well to remark that this is 
simply a matter of convenience, for the purpose of 
exhibition, and that one machine would suffice 
equally well, because the magazine attachment by 
which the second ends of the studs are threaded is 
readily fitted to the machine, within a quarter of an 
hour in fact. So that a large number of studs can 


be threaded at one end first, the magazine attach- 
ment then fitted, and the opposite ends done. 
The self-feeding magazine device was designed 





retires and revolves, and brings forward the 
screwing box which threads the stud. Then the 
turret retires, the chuck is automatically released, 
and an enclosed spring behind the stud, which has 


shoots it out into the pan below. 


of similar operations during a single revolution ; 
two sets of threading dies, &c., being fitted. The 
dies also are the recent invention of Mr. Wharton. 
They have the advantage over common threading 
dies used in turrets, in being made in halves, 
and totally enclosed within a cylindrical holder. 
Adjustment for wear is effected by the insertion 
of wedges between the joints of the dies, and they 
are retained in the holder with four screws. 
Wharton claims that there will be no such thing 
as warping during tempering, as there is some- 
times with the prong-shaped dies, that are en- 
circled with a spring ring. 


saamgorg at the rate of about sixty an hour. 
after the toolmaker has fixed things up. 


class tools, Cincinnati milling machines, Brainard 
and Brownand Sharpe gear-cutting machines, lathes, 
fine tools, &c.; but as these are of well-known 
types, it is not necessary to take special note of 
t 

friction-driven drills which are worth pausing 
before. One, the lighter of the two, has the shaft 
of the main friction disc set at an angle behind 
the standard, and variation in speed is produced 
by a treadle, which moves the smaller disc over 
the larger one. 
attendant free for manipulating the work. The 
spindle is driven from th 

bevel wheels. 
pillar, and there is an adjustable stop for depth. 


driven by a half-twist belt passing over pulleys in 
the usual way at the head; but the friction drive 
comprises two reverse cones, the axes of which are 
in vertical planes, having an adjustable roller be- 
tween them. One cone is on the spindle of the top 


effected instantly, and on the slow speed holes of 


show, including automatic machines in motion, 
turning cast work, which are partly illustrated by 
the illustrations, Figs. 6 and 7, on pag 


ing machine operating on brass globe valves. 
Vv 
chuck, and is not removed from the chuck until all 
<w operations of boring and threading are com- 
plete. 


year that turret practice is gradually extending into 
the domain of cast work. The early turret ma- 
chines were designed merely to turn work from the 
bar, now there are several which are constructed to 
deal mainly with castings. The Gisholt lathe, shown 


by Mr. Wharton, a member of the staff of Messrs. 
C. Churchill and Co., who was also operating it. 
Briefly the succession of operations is as follows : 
The first Cleveland machine simply receives 
the length of bar through its hollow spindle, 
feeds it forward to the box tool in the turret, 
which threads one end, tools on the cross-slide 
round it, and cut it off—three tools in all—when 
the partly finished stud tumbles into the pan 
below. Thence after accumulating they are car- 
ried to the magazine fitting on the second ma- 
chine. This comprises a parallel sloping guide, 
into which a couple of dozen or more of the studs 
are dropped, in a position one behind the other, 
lying parallel with the spindle. The normal posi- 
tion of the magazine is such that its end next the 
spindle is lower down than the spindle centre, a 
position rendered necessary by the fact, that if 
placed higher up it would not clear the turret thread- 
ing tools. Consequently the magazine is lifted at the 
instant in which the stud has to be fed to the ma- 
chine. This is accomplished by a cam plate on a cam 
drum at the rear of the machine, acting through 
levers, and an inclined plane on the bottom of the 
magazine. Immediately the stud is brought opposite 
the hole in the spindle, the turret brings a pin for- 
ward, thrusting the stud into the chuck, by which 
it is gripped. The magazine drops, the turret 


been compressed by the thrusting in of the stud, 


The machines are fitted to perform two cycles 


Mr. 


in.—can be 
A 
y can attend to several ‘machines, at low wages 


Studs of average size—j? in. to $ 


Messrs. C, Churchill have a goodly show of high- 


em. There are, however, two new high-speed 


This leaves both hands of the 


e diagonal rod through 
The table is mounted on a turned 


Another friction-driven sensitive drill is belt 


ulley, the other on the drilling spindle. These are 
th high class machines. Changes of speeds are 


in. in diameter can be drilled rapidly, and with- 
Messrs. Buck and Hickman have an attractive 
e 654. 

Fig. 6 shows a Pratt and Whitney 16-in. chuck- 


The 
ve casting is gripped in a ‘‘ Tucker” revolving 


The fact is becoming more apparent year by 


last year by Messrs. Burton, Griffiths, and Co., 
was a notable illustration of this departure. This 
year there are several machines which are fitted up 
for the exclusive tooling of castings. We have noted 
times occupied in some of these pieces of work. In 
giving these times, however, it must be observed that 
they are not quite fair data to go by, because they 
were taken immediately after the opening of the 
Show, when things were in a rather confused condi- 
tion, not having settled down into smooth working 
trim. In a machine-shop, under shop conditions, 
there is no doubt but these times would be reduced 
by fully one-third. With this proviso, we give the 
periods noted for successive operations, under the 
unfavourable conditions mentioned, on two pieces 
of work—a globe valve and on a ‘‘whirl” used in 
spinning machinery. ’ 

The brass valve shown by Fig. 8, page 654— 
this illustration having been made from a hasty 
sketch, and not to very exact scale—measures 63 in. 
over branches X X, the holes being screwed to 
22 in. ; the hole A being screwed to 2? in. It is 
held in a ‘‘ Tucker ” chuck, Fig. 7 A, on the lathe, 
Fig. 6, and with the face Y, Fig. 8, first set out- 
wards. Then it is rough bored, with the tool 
points in the cutter bar, Fig. 7B; time four 
minutes. At the second operation the hole is 
reamered with the reamer, Fig. 7 D, and the out- 
side edge turned ; time, two minutes. At the third 
operation the face is finished and grooved to form 
the joint, and the seating for the valve is finished 
with the tool C. The thread is then cut with the big 
tap E, in one minute, making the fourth operation. 
This completes the work about the portion Y. The 
valve is now swung a quarter round to present 
one of the end branches to the turret. Then it is 
rough faced by cross-slide in half a minute, bored 
and chamfered in two minutes, with C, followed by 
tapping, with E, half a minute. The facing, boring, 
chamfering, and tapping of the other branch, pre- 
cisely like that on the first, follows on the turning 
round of the casting in the chuck, and completes 
the cycle of operations during one chucking. 

Two of the Hartford automatic screw machines 
are also shown in Figs. 9 and 11, page 655, operat- 
ing on small castings—‘‘ whirls” or ‘‘ collars” used 
in textile machinery. These have to be very exactly 
made, and but for this fact the number of opera- 
tions in their production would appear excessive. 
The limit of accuracy permissible is yoo in. Fig. 
10, page 655, is made from a hand sketch of the 
whirl, and Fig. 9 shows the automatic fitted up with 
the magazine attachments. The work, simple though 
it is, is conveniently accomplished on two ma- 
chines. The following remarks, by the aid of the 
illustrations, will render the successive stages of 
the work apparent. 

The first stage consists in the dropping of the 
lowermost casting from the magazine, performed 
through levers operated by a cam plate beneath. 
The turret moving forward simultaneously, pushes 
the casting into the chuck, which tightens around 
it. The shank is then rough turned tapered by 
a single-point tool, the slide of which is held in 
contact with a tapered former block in the cross- 
slide ; another tool rounds the edge. This occupies 
nearly two minutes. The next operation consists 
in drilling a hole right through, of the size of the 
hole at the small end. At the same time a togl on 
the cross-slide turns down the shoulder next the 
smaller part of the casting, and turns the short 
parallel neck. These operations occupy about two 
minutes. Then a box-tapered tool, with a central 
pilot pin to fit the drilled central hole, finishes the 
outside in half a minute. 

At this stage the whirl goes to the next ma- 
chine to have the V-groove turned, and the hole 
arbored. Here the first operation pushes the whirl 
into the chuck. It is then rough turned across the 
larger diameter, and the V-groove cut by a tool in 
the cross-slide in less than a minute. This is fol- 
lowed by rough arboring, or enlarging the long hole 
down to a shoulder by a turret tool, in one minute; 
succeeded by another which rough reamers in one 
minute, and by another that finishes reamering, 
and also bores the chamfered edge in half a minute. 
Under workshop conditions six minutes would cer- 
tainly suffice to complete the cycle of operations, 
so that one hundred would be the day’s product on 
two machines, with limit of accuracy of sz in., all 
being alike. At the left-hand end of the spindle 
of the machine Fig. 9, a tube will be noticed ; this 
supplies a current of air, induced by a small Buffalo 
fan attached at the rear of the machine. The air 





rushing through the hollow spindle blows out the 
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SCHNEIDER-CANET ELECTRICALLY WORKED TURRET FOR TWO 12-CENT. GUNS 


Fig.652. Section A.B. 








cuttings before it, and so keeps the chuck con- 
stantly clear. Fig. 11, page 655, illustrates a ma- 
chine of the same type, fitted with a magazine 
carrying handwheels 5 in. in diameter, of the 
ordinary type. These are machined by five tools 
in the turret, the operations including turning the 
rim, facing and boring the bosses. 

There seem, therefore, practically to be no limi- 
tations to the utilisation of the turret machines for 
operations on castings. It is not merely the saving 
of time which they effect over the ordinary opera- 
tions of chucking and turning, though that is very 
great. It is the absolute uniformity in every piece 
turned out which will commend itself to engineers. 
There are no misfits; there is no such thing as 
‘* fudging” and ‘‘ faking ” to make parts fit, as in 
hand-operated lathes, if the tools and machines are 
kept up to their proper standard. The human 
element is almost knocked out. But since results 
depend so much on the manufacture and mainten- 
ance of accurate tools, and on sound and exact 
methods of measurement, the value—and, in fact, 
the absolute necessity—of the tool-room becomes 
apparent. 

For the first time, we think, in the history of 
these shows, a tool-room equipment is laid out for 
exhibition. Here Messrs. Buck and Hickman 
have a Pratt and Whitney 10-in. toolmaker’s 
lathe, with a box of about fifty tools. A Brown 
and Sharpe Universal milling machine, of the 
latest type, a Pratt and Whitney 14-in. pillar 
shaper, a Prentice 20-in. swing drilling ma- 
chine, a little Giant tool grinder, a Millers 
Falls power hack saw ; cases of the fine small 
tools which one can only obtain from Ame- 
rica, and the Pratt and Whitney measuring 
machine, measuring to ote part of an inch, and 
indicating to about aa th. 

Several specimens of work done by the Bradley 
hammer are shown by Messrs. Buck and Hickman. 
They are, for large quantities of engineers’ parts, as 
good as turned work—accurate, smooth, and polished. 
The cycle component makers, and the makers of 
small arms have shown us how to utilise the capa- 
bilities of the hammer, drop, or otherwise, and dies. 
But the method has not been utilised by engineers to 
anything like the extent desirable. The cost of dies, 
of course, is rather heavy, but that is relative, and 














it depends on how the work is set about, whether 
with experienced men, proper tools, and system, 
or otherwise. Suppose a pair of dies costs any- 
thing from a sovereign, to three or four sovereigns ; 
that is a mere trifle in comparison with the results 
obtained, and the amount of tooling saved. Cer- 
tainly, looking at these stampings at Messrs. Buck 
and Hickman’s stand, and those more elaborate of 
of the makers of cycle parts, one feels that the 
stamping of engineers’ work is yet in its infancy. 
We shall refer’ once more to this in another page, 
when speaking of the Crescent Company’s cycle ex- 
hibit. One of the Bradley hammers will deal from 
200 to 500 blows a minute, and 200 common forg- 
ings can be turned out under it in a day. 

At the stand of Messrs. Schischkar and Co., and 
at some others, we noticed the jig vice, briefly men- 
tioned in last year’s account of the Show, as 
newly invented. Judging by the number seen this 
year, it has taken with the cycle makers, and may 
therefore be noted again. 

Instead of solid jaws, a number of hexagon steel 
pins are contained in jaw casings, The casings are 
open at the ends, which are opposed to each other, 
and closed at the opposite ends with plates pierced 
with holes, theona which the pins, which are 
reduced at the outer ends, project. A spiral 
spring encircles a portion of the reduced end of 
each pin, and being within the plate constantly 
tends to force each pin outwards. When a piece 
of work of irregular shape, globular or other- 
wise, is clamped between the rods in the jaws, 
the pins accommodate themselves to the out- 
line, being pressed back against their springs, 
in which position they are secured by lock- 
ing the side bolts. Messrs. Schischkar and Co. 
have a rather large collection of machine tools of 
various classes, among which may be noted a heavy 
capstan lathe of 9-in. centres, weighing about a ton, 
with 6-ft. bed. .The turret base is exceptionally 
large—16 in. in diameter. The tool-holders slide 
radially in grooves on the turret face. It would 
be classed with the flat turret type of lathe. The 
movements are not automatic, excepting the screw- 
cutting motion. The hollow spindle takes bars to 
1 in. in diameter. The machine is obviously a 
good slogger, with broad belt cones, and serviceable 
for turning out studs in quantity. Messrs. Pfeil 
and Co. have a good selection of machine tools, 


















































English and Amerivan, comprising lathes and drill 
ing machines, planer and shaper, grinders, key 
seaters, and small tools. In the galleries there were 
some exhibits of machine tools more or less con- 
nected with the cycle manufacture, 

An account of the machine tools at the National 
Show we shall have to postpone until our next 
issue. 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LXXI. 


ScHnerER-Canet Nava Turrets—(continued). 


Ship Turrets Worked by Electricity and by Hand 
Power, with Central Ammunition Tube (Figs. 647 
to 655, pages 659 and 662).—The Schneider-Canet 
system of electric turrets has been largely supplied 
for various ships ; they are now generally preferred 
to hydraulic turrets. 

The increasing importance given to the applica- 
tion of electric energy on board modern ships was 
a sure sign that this comparatively new source of 

wer would find its place in the working of turrets. 
ft was first applied in various forms in the 
Schneider-Canet system of ordnance, for working 
hoists, for the elevation and lateral training of 
guns, opening out of the breech, firing the guns, 
in night sights, &c. The marked preference given 
to the new system is, moreover, fully justified, for 
the working of such installations by means of a 
liquid under pressure is an incomplete and not a 
satisfactory solution of the difficulties encountered, 
notwithstanding the degree of perfection to which 
the hydraulic system has been carried after many 

ears of experimenting with progressive designs. 

he main difficulties with the Ledealie system lie 
in the defects of principle that surround the apply- 
ing of an hydraulic motor for this special use ; 
among the most serious may be mentioned : 

i. The system involves the use of a large number 
of pipes, the rapid repair of which is often impos- 
sible. 

2. The influence which great variations in tempe- 
rature may have on the general working of the 
system. 

3. The difficulty of training the gun accurately 
and rapidly with a personnel that has not been pre- 
viously fully trained to the work. 

4, The practical impossibility of arranging the 
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Brass Giope VALVE. 


various parts in a suitable manner for working the 
turret by hand, should an accident happen to the 
hydraulic motor or any of its accessories. 

The Schneider-Canet electric turrets are now in 
regular service, or in course of erection, on board 
a large number of modern men-of-war. Since the 
time when they first appeared they have given gcod 
results, and it may be said they solve the problem 
of electric transmission and power in this particular 
application. The general characteristics we have 
already enumerated are common both to hydraulic 
turrets and to those of similar design, worked by 
electricity, for in both designs the system is 
balanced round the vertical axis of rotation, and 
both embody a central arrangement for loading the 
gun ; in addition, the Schneider-Canet type of elec- 
tric turrets contains special arrangements, which 
may be summed up as follows : 

1. Lateral training is insured by means of a hand 
lever placed within easy reach of the gunner, and 
which he moves in the direction he wishes to give 
the turret. This manceuvre is of the simplest 
character and can be carried out by any untrained 
hand. 

2. The rotary speed of the turret is proportional 
to the extent of travel of the hand lever, and train 
ing can be effected at all speeds up to the maximum. 
Whatever be the rate at which the hand lever is 
worked, the turret always steadily revolves and 
without shocks, 

3. The turret, when revolving at full speed in 
one direction, can be reversed at full speed in the 
other direction, without injuring the system. 

4. The system is so sensitive that even the largest 
turrets can be turned through less than 34 deg. in 
either direction, and to effect this no special me- 
chanism is necessary. No mistake is possible in 
the manipulation of the working devices, and the 
gun can always be exactly sighted. 

5. The turret can be stopped suddenly, without 
shock, and without the weight of the moving mass 
exerting any local injurious strain. 

6. If through mistake the gunner does not stop 
the turret before the extreme limit for training is 
reached, that is to say, before it strikes against the 
mechanical buffers, the system comes in contact 
with an electrical buffer that stops it automatically, 
while the connections return to zero under the 
action of a counteracting spiral spring. 

7. The working apparatus proper, placed in the 
turret, takes up but little room, thus giving more 
space for the personnel ; all the inside connections 
being prepared separately, the apparatus is easily 
put in place and should it get injured in any way, 
it can easily be replaced by a spare one, the making 
up of the connections taking but little time. 

8. All the Schneider-Canut electric turrets are so 
arranged that if for any reason the electric motor 
is not used for the various operations—the training 
and the elevating of the gun, and the hoisting of 
the ammunition—can be performed by hand-worked 
direct-acting cranks. 

We will now describe a few types of turrets, 
making a selection among those for guns of the 
usual calibres. 

Closed Turret for One 12-Centimetre (4.724-In.) 
Gun (Figs. 647 to 649).—-—his type of turret, which 
is manufactured for all quick-firing guns of medium 
calibre, insures complete protection, and is very 
easily worked. These turrets are illustrated by 
Figs. 647 to 649. Each turret consists of : A, the 
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gun, carriage, and slide; B, the turret and its 
rotary mechanism; ©, the training apparatus ; 
D, the hoist. The carriage proper consists of a 
cradle provided with trunnions, the recoil cylinder 
is cast in one piece with it, and it completely 
surrounds the rear part of the gun. Two gun- 
metal rings facilitate, during recoil and return, the 
sliding of the gun in and out ; the elevating arc is 
attached to the recoil cylinder. The gun is kept 
from turning by slide shoes. On the left trunnion 
is screwed the rod of the sight support. Leather 
linings on the rear surface form buffers for running 
out the gun. The hydraulic recoil cylinder ison 
the Schneider-Canet system with central counter- 
rod and independent recuperator. The piston-rod 
is joined to the rear of the gun by means of a 





breech-end jacket. When the gun is fired, the re- 
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Pratt anD WHITNEY’s 16-1N. CHUCKING MacnHINE AND ‘*‘TouckeR” CuvcK FoR Brass GLOBE VALVES~ 


coil draws the piston with it, the pressure acting 
on the liquid in the rear of the cylinder ; the 
liquid opens the communication valve and flows 
through the annular opening which surrounds 
the counter-rod. When the recoil is complete, 
the valve pressed by its spring, falls back 
on its seat and the liquid can only return to the 
rear of the cylinder through narrow openings. The 
gun is run out again smovthly under the action of 
two sets of springs, placed on the sides of the recoil 
cylinder, and which are compressed under the 
action of recoil. The slide consists of two cheeks, 
stayed together, the soleplates of which rest on the 
turret platform ; at the top part of the cheeks are 
the trunnion plates in which the trunnions are 
placed. On the left cheek is fixed the elevating 
gear of the lateral training mechanism. The pump 
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Hartrrorp Automatic ScREw MacHINE WITH MaGazINE AND TOOLS. 


for supplying the recoil cylinder with liquid, is 
attached to the right cheek. The whole, compris- 
ing the mounting, the slide, and the armour, rests 
on the platform which consists of plates carried on 


two longitudinal beams strongly braced ; the plat- | 


form is continued at the lower part by the central 
socket formed like a truncated cone, the platform 


and socket being connected by a cast-steel ring | 
which forms a path for the horizontal and vertical | 


rollers, The socket and turret rest on the plunger 
piston of an hydraulic cylinder that forms a step 
bearing ; 








|an accumulator fed by a pump. ; 
_allows the movable part to be raised in order to 
free the horizontal rollers and inspect and repair 


the hydraulic cylinder is fixed to the| 
bottom frames of the ship, and is connected with | 





11. 


This arrangement 


the various parts on which the system rotates. 

The device for elevating the gun is placed within 
easy reach of the gunner and consists of a hand- 
wheel onashaft, upon which are keyed two pinions 
that transmit motion through an endless screw and 
a set of gearing to the elevating are fixed to the 
gun. An index fitted tothe horizontal shaft of this 
mechanism travels over a scale and marks the 
angular position of the gun with relation to the 
platform, The lateral training mechanism can be 








worked electrically or by hand, the required motion 
is obtained by the rotation of a pinion moving with 
the turret and which engages the circular rack 
fixed to the ring that forms a path for the two sets 
of rollers. This pinion is keyed on a vertical shaft 
that passes through the platform, above the level 
of which it carries a helicoidal wheel; a series of 
friction rings is introduced to absorb the momentum 
of the turret in case the motor should be stopped 
too abruptly. The helicoidal wheel is actuated 
direct by an endless screw fixed to the shaft of the 
same motor. The latter is completely enclosed in 
a metal cylinder. It comprises a working shaft 
provided at the upper part with a handle, which 
the man in charge displaces over a graduated scale. 
The general way in which this apparatus works has 
been already described. The system is operated 
by hand by acting on a wheel, the shaft of which 
is on the right-hand cheek of the mounting. A 
toothed wheel is keyed on the handwheel, and 
carries a chain that transmits the motion to a hori- 
zontal shaft passing through the slide, and carry- 
ing at its end a toothed wheel that can be thrown 
in and out of gear with the corresponding pinion 
on the electric motor shaft. 

The gun is supplied with ammunition by means 
of a hoist consisting of two endless chains that turn, 
at their bottom, round a double toothed wheel set 
in motion by the working parts of the mechanism ; 
at the top they pass over a pulley, the frames of 
which are so arranged that the tension of each 
chain can be regulated. The chains are united by 
bucket-cup rings movable round horizontal roda, 
and in which the cartridges are placed, the projec- 
tile downwards, the point being placed in a smaller 
cup. When a cartridge is placed in this position, 
the first cup partly surrounds the head of the pro- 
jectile and draws it along. At the top the slide 
which guides the bottom of the cartridge-case is 
rounded, and slightly enlarged before reaching the 
inclined trough that receives the cartridge when 
this latter turns over round the axis of the corre- 
sponding bucket-cup. The hoist is worked by 
hand, by means of a crank placed inside the cen- 
tral socket, at the end of a horizontal shaft which 
carries a bevel wheel in the middle of its length; 
the rotary motion of the latter is transmitted to 
the wheel shaft through an intermediate vertical 
shaft, on which are keyed two other bevel wheels. 

The sight and scale are carried in jointed sup- 
ports, which follow the mounting in its displace- 
ments. They extend over the roof of the turret, 
the top of the scale being opposite the sighting 
opening. The gunner has, therefore, a wide range 
for executing all the sighting operations, and he 
can even follow a movable target. A sliding door 
closes the turret in the rear. 

Closed-In Turret for Two 12-Centimetre (4.724-In.) 
45-Calibre Quick-Firing Guns (Figs. 650 to 655). 
—A description of this type is of special interest, 
and the turret we shall here describe is one forming 
part of the armament of a battleship. 

The 12-centimetre (4.724-in.) guns are quick- 
firing, of the Schneider-Canet system. They are 
fitted with one-motion breech-blocks, arranged for 
firing both with electric and percussion fuse. A 
jacket, with shoulder extensions, surrounds the 
gun, and carries on the sides two slides that sup- 
port and guide the gun during recoil by bearing on 
the top surface of the string-beams. In front of 
the jacket are the buffers, and underneath is placed 
the recoil cylinder, in connection with which is 
a spring recuperator. The movable cradle con- 
sists of a front and rear collar and of the two 
lateral string-beams which unite them. The gun 





during recoil slides in the frame thus formed ; the 
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trunnions are in front. Gun-metal bearings placed 
inside the collars insure a perfect guiding of the 
system. The rear collar is made with a butt, on 
which is fixed the recoil piston-rod. The recoil 
cylinders are on the Schneider-Canet system, with 
central counter-rod. The gun in recoiling draws 
with it the recoil cylinder, the piston remaining 
fixed. The liquid passes from one side to the 
other of the piston, through an annular opening 
made between the regulating counter-rod and the 
central groove, and drives before it the movable 
bottom that carries the rear cross-piece. The Belle- 
ville springs are compressed until the recoil is com- 
lete ; they then relax and push back the movable 
ottom, which drives the glycerine forward, and, 
as the valve is closed, the liquid can only flow 
slowly through narrow vents of calculated areas. 
The gun, therefore, runs out again without shock. 

The movable part of the turret is balanced on its 
vertical axis of rotation. The platform consists ofa 
flooring of steel plates strengthened by T-beams 
and by aring made of angle-bars; it carries the 
pivoting column, which is in the shape of a trun- 
cated cone, and the roof. The guns are elevated 
by hand ; to this effect each of the outside string- 
beams is fitted with a toothed sector which engages 
pinions keyed on the same shaft with a helicoidal 
wheel worked by an endless screw. On this shaft 
is keyed the handwheel operated by the gunner. 
The lateral training mechanism is worked by elec- 
tricity or by hand ; in the former case the motor, 
which is placed in the front part of the turret, 
drives, through an endless screw, a helicoidal wheel 
that eperates an inside gearing with differential 
motion. This gearing is keyed ona vertical shaft, 
at the lower end of which is a pinion that gears 
with two other pinions placed symmetrically, and 
engage the toothed circular rack for lateral train- 
ing. The gunner regulates the training at will by 
acting on the commutator. In the device for lateral 
training by hand power, the men work two cranks 
placed one on each side of the mountings ; these 
transmit power through a chain to a shaft fitted 
with an endless screw which gears in a helicoidal 
wheel that surrounds the differential gearing above 
referred to. The helicoidal wheel operates the 
vertical shaft provided with a pinion which engages 
the circular rack for lateral training. The two 
mechanisms are absolutely independent one from 
the other, 

Ammunition is raised to the top platform by 
means of a hoist placed in the central tube. The 
hoist consists of two endless chains between 
which are held the buckets which contain the cart- 
ridges. During the raising motion the cartridges 
are guided by gun-metal slides placed on the whole 
height of the tube ; the chains are, moreover, pro- 
vided with cross-pieces placed at the height of the 
cartridge-cases. The chains in descending are also 
guided in a brass tube, the buckets are thus kept in 
position and remain always suitably placed for re- 
ceiving the cartridges to be raised. The automatic 
feed of the hoist is insured by a device worked by 
the chains and on which the men deposit the 
cartridges. For working the device, the chains are 
provided with suitable catches which act on a hori- 
zontal rack that sets in motion a pinion keyed on 
the shaft of the hauling-in arm ; the latter consists 
of a forked-shaped lever which receives the cart- 
ridges in such a way that the bottom of the cart- 
ridge-case rests first on a small roller placed 
between the branches of the fork, the point of the 
projectile bearing against a catch at the opposite 
end ; this catch disappears when the fork-shaped 
lever is raised, the cartridge reaches a vertical 

sition, slides down and rests in the bucket which 
is ready to receive it. The hauling-in device holds 
the cartridge until the bottom of the cartridge- 
case enters the guiding tube ; it then falls back to 
its original position to teke up a fresh charge. 
When it has reached the top part of the tube, the 
cartridge is inclined while it passes through the 
opening provided between the mountings by bear- 
ing ona roller suitably placed for this purpose ; 
it then pivots round the bucket trunnions 
until it slides by gravity in the trough pre- 

ared to receive it. As soon as the cartridge 

as left the bucket, the bottom end of the latter 
strikes against a fixed butt which places it straight 
again, ready to follow the guide that surrounds the 
descending chain. The electric motor for working 
the hoist is joined to the central tube below the 
armoured deck. It works a shaft through an end- 


less screw and a helicoidal wheel that surrounds 
a set of differential gearing; this drives a shaft 








arranged to work another spindle placed at the 
lower end of the tube, and on which are keyed the 
pinions that drive the hoist. For operating the 
hoist by hand power it suffices to turn the central 
shaft by two cranks, the gearing above referred to, 
transmitting the motion. 








GREAT CENTRAL RAILWAY. 
(Continued from page 625.) 

Havine passed Rugby on our way up-country, we 
enter what is known as the Northern Section, for 
which Mr. Edward Parry, M. Inst. C.E., of Not- 
tingham, is engineer. The point of division is the 
northern abutment of the viaduct over the Oxford 
Canal, which we described in our last article. In- 
deed, the abutment wall is inthe southern section; 
the ‘‘ filling” behind constituted part of the contract 
on Mr. Parry’s length. This contract is No. 3, 
the line having been ‘‘set out” from the north, 
which explains the numbering of the contracts 
from the Annesley end. The contractors for this 
No. 3 contract were Messrs. Topham, Jones, and 
Railton, of Great George-street, Westminster, and 
the resident engineer was Mr. A. H. Collinson, 
M. Inst. C.E., who has also had charge of that part 
of contract No. 1 from Annesley to Nottingham 
since the departure, early in 1898, of Mr. H. E. 
Allen, Ass. M. Inst. C.E., the former resident engi- 
neer. The length of line on contract No. 3, with 
which we propose to deal in this article, is 16 
miles, commencing at Aylestone, 24 miles south of 
Leicester, and terminating at the point previously 
referred to, half a mile northof Rugby. There are 
three stations, at Lutterworth, 7 miles from 
Rugby ; Ashby Magna, 3 miles 71 chains further 
north; and at Whetstone, 4 miles 7 chains from 
Ashby Magna. A site has also been provided at 
Shawell on the Watling-street, an old Roman road 
half way between Rugby and Lutterworth for a 
future high-level station, to serve the adjoining 
villages of Shawell and Newton. Here a block- 
signal cabin has been erected and lie-by siding 
laid in. 

The country passed through by this 16 miles of 
the line is purely agricultural—largely grazing 
land. The subsoil is chiefly boulder clay ; north 
of Rugby gravel was cut into, at Lutterworth lime- 
stone was touched in places, then the lias clay 
was entered, and at Whetstone and north to 
Aylestone the Keuper marl was found. The 
earthworks were heavy, the total quantity exca- 
vated being 1,900,000 cubic yards, but owing to 
the nature of the strata few difficulties were ex- 
perienced. Travelling northwards there is first a 
big bank beyond Rugby, near the river Avon, 
which is crossed by an arch bridge of 45-ft. span ; the 
line for a mile then runs through a short cutting 
and bank to the village of Newton, where it passes 
through a deep ballast cutting, then on embank- 
ment. The ground forming the seat of this embank- 
ment consisted of water-logged peat, which in- 
volved a lot of trouble before any tipping could be 
done ; it was found necessary to carefully drain the 
whole area with earthenware pipes laid in rubble 
trenches, and to excavate a trench through the peat 
toa depth of 20 ft. on the high side-of the land 
for a heading drain, the trench being filled with 
rubble, so as to cut off the water from the high 
ground. Part of this bank further north is on 
very sidelong ground, and notwithstanding careful 
benching and draining, a slip occurred in the earth- 
works caused by the peat sliding on the under- 
lying wet ballast. This long bank crosses obliquely 
the Watling-street, where the site for the future 
station of Shawell has been partly formed. Here 
it was necessary to make a trench 10 ft. wide and 
14 ft. deep, down through the peat to the gravel, 
for a length of about 10 chains along the foot of the 
embankment. This trench was filled with hand- 
picked granite, and there were driven, at right angles 
to it, and stretching under the bank, dry rubble 
drains, 4 ft. wide. These measures, which were 
also considerably helped by the subsequent widen- 
ing of the embankment, forming the entrance to 
Shawell Station, have proved effective. 

Continuing north, the line passes through the 
village of Shawell, and then in cutting for a length 
of two miles, until nearing Lutterworth, where it 
crosses the valley of the River Swift on a short 
though high embankment, and through Lutter- 
worth Station, which is in shallow cutting. No 
further difficulties were encountered until the point 
was reached where the summit of the line occurs, 
two miles north of Lutterworth. Here a very wet 











cutting was met with full of springs and soaks, and 
it was deemed expedient to carefully drain the 
slopes for the entire length with arched rubble 
drains, connected to the drains in the formation of 
the cutting; from this point, and on for some 
miles, a considerable quantity of water was met 
with, which had to be dealt with in a similar 
manner. 

That the drainage of the works on this contract 
was considerable, may be gathered from the fact 
that over 35 miles of glazed earthenware pipes of 
all diameters were laid, and upwards of 50,000 tons 
of granite were used in draining and supporting 
the slopes of cuttings and embankments. Before 
any excavation was commenced, a heading drain 
was laid in on the high side of the cutting to 
which all intercepted land drains were connected, 
the slopes were all trimmed as the work proceeded, 
and pipe drains in rubble tracks on each side of 
the formation provided, and to this system may 
largely be attributed the fact that no slip has 
occurred in any cutting. 

About 4 miles from Leon we reach Ashby 
Magna Station, which is formed partly in cutting 
and partly on bank. Leaving Ashby Magna the line 
enters a cutting over 2 miles long, for 1 mile 
13 chains on a curve of 120 chains radius, probably 
the longest curve on the line. 

At the north end of this cutting the railway 
passes undor the Leicester and Lutterworth main 
road, and shortly after crosses over the Midland 
Railway (Leicester and Rugby branch); at this 
point commences an embankment nearly 4 miles in 
length, the contents of which are 818,000 cubic 
yards. 

Whetstone Station is situated at the north end 
of this embankment, the rails also crossing in this 
distance, the London and North-Western Railway 
(Leicester to Nuneaton line), the valley of the 
River Sence, on the Whetstone Viaduct, and further 
north the Union Canal, besides several public and 
main roads. One mile north of Whetstone Station 
is a side cutting from which 200,000 cubic yards 
were excavated for the Whetstone bank, and 
another mile further on is the point of junction 
with contract No. 2, and where Messrs. Topham, 
Jones, and Railton commenced their work. 

There is one short tunnel on the section, 92 yards 
long, under a public road. The cutting north and 
south was deep—5bd ft..—and it was considered more 
economical to drive the tunnel than to build a 
bridge. It was in boulder clay, but very fine 
running sand was found in the bottom, which 
necessitated close and careful timbering, the joints 
of the boards being caulked. The excavating 
was done in 12-ft. lengths, and the six-ring brick 
work, with brindle-brick facing, and the invert, 
were put in as quickly as possible. 

In the 16 miles there are 59 bridges, and here, 
as elsewhere, every preference has been given to 
brick structures, of which there are 35, leaving 24 
steel bridges. The only viaduct is that at Whet- 
stone, with 13 segmental arches of 30-ft. span, witha 
radius of 16 ft. 3 in., all built on the square. There 
are two pocketted abutment piers, and the main 
abutments have wing walls. The arches have 
a rise of 10 ft., the thickness at springing being 
2 ft. 3 in., and at the crown 1 ft. 10} in. The ordi- 
nary piers are 4 ft. 1} in. at the springing, thickened 
out to 4 ft. 6 in. at about 3 ft. above ground level, 
while the abutment piers are 12 ft. wide. They 
are founded on the marl 12 ft. below the sur- 
face, and lime and cement concrete form the 
base. The pockets in the piers are arched at the 
top. All the arched structures in the northern 
section are fitted with catchpits in the spandrils, 
made of patent stone up to formation level, with 
a flag cover, and an outlet wrought-iron drain 
pipe carried through the arch. The whole of the 
viaduct is asphalted on the top, with dry rubble 
filling, on which the permanent way is laid. The 
width between parapets is 26 ft., the total length 
151 yards, ro the maximum height, from the 
original surface to rail level, 31 ft. 

In ordinary arched bridges the dimensions vary 
but little. There are a great many accommodation 
road bridges under the line where there was sufficient 
head-room for an arch. For an arched-over bridge 
the span is 26 ft., the width between the parapets 
12 ft. ; while for an under bridge the span is 12 ft., 
with 26 ft. width between the parapets. In these 
latter structures the rise in the arch is 4 ft., the 
radius 6 ft. 6 in., while the thickness is 18 in. 
throughout. The abutment at the springing of the 
arch is 4 ft. 1} in., and over the footings 6 ft. 
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9h in., with two counterforts in the centre of about 
the same width as the abutment itself, and with 
splayed wing walls built te a varying radii. In the 
filling behind the abutment, dry rubble was first 
laid toa width of 1 ft. 3 in. on clay puddle, with 
wrought-iron weepers taken through the abutment, 
and over this the material of the bank, instead of 
being tipped close into the abutment, was pounded 
in in layers to a slope of 1} to 1 from ground 
level to the top of the abutment, the ordinary tip- 
ing process being carried on from this slope on 
either side. ‘This method was adopted in all 
cases where brick spans were erected through a 
bank. : 

In cuttings, three-arch spans were adopted, with 
a centre opening of 26 ft. to 28 ft., and two side 
openings from 20 ft. to 26 ft., according to the 
depth of the cutting. This arrangement has a 
special advantage, as the side openings are available 
for future widening. In a 28-ft. span the bridge 
is built with two piers, with a face batter of 1 in 
30, the width at the springing being 3 ft. 4} in., 
while the rise of the arch in nearly every case 
has been made equal to one-fourth of the span. 
In one or two instances, however, owing to ade- 
quate head-room, it was made more, 7 ft. 6 in. 
ina span of 28 ft. Asa rule, the thickness of the 
arch is 1 ft. 10} in. at the springing, and 1 ft. 6 in. 
at the crown, the filling of the spandril being 
lime concrete with paving of brick laid on the 
flat, covered with five layers of Cliffe’s asphalte. 
The bridges are all built with a slight camber in 
the parapet. The length of the wing, of course, 
varies with the width of the cutting ; in all cases 
the wings are curved and battered. 

One of these three segmental arch structures is 
built at an angle of 40 deg. 10 min., the square 
span being 26 ft. and the skew 40 ft. 3}} in. The 
rise of the arch is 10 ft., being, as a rule, a quarter 
of the skew span. The thickness of the arch is 
1 ft. 10$ in. throughout. The width between 
parapets is 40 ft. 

There are several five-arch structures on the line, 
a typical one being that carrying a public road 
across a cutting at Newton. The bridge is built on 
a skew at an angle of 56 deg. The centre span is 
30 ft. on the square, 36.18 ft. on the skew, the 
next spans on either side 28 ft. on the square, and 
33.77 ft. on the skew, and the two outer spans are 
26 ft. on the square, and 31.36 ft. on the skew. The 
total width between abutments is 184 ft. 6 in. on 
the centre line. They are all segmental arches, 
the radius being 15.532 ft. in the case of the centre 
span, and the height from rail level to road surface 
is 32 ft. The piers have a batter of 1 in 30, being 
7 ft. 6 in. at the base, and 3 ft. 9in. at springing 
level, with ashlar skew springers. The rise of the 
arch is 11 ft. 6 in., and the thickness 1 ft. 104 in. 
throughout. 

What are known as single-arch tunnel bridges 
are peculiar to the northern division, and are 
worth mention. Here there is about 10 ft, of bank 
on the top of the arch. These have been con- 
structed with spans up to 40 ft. and 45 ft., and 
of these three are on the section with which 
we are now dealing. Here the span is 45 ft., 
the rise of arch 18 ft. The thickness at the 
crown for a width of 40 ft. is 2 ft. 74 in., 
and it drops to 2 ft. 3 in. near the face. At 
the springing it is 3 ft. throughout the full 
width. The length of the arch is 73 ft. 6 in., 
and the thickness of the spandril is 3 ft. 9 in. 
to 3ft. on top. In the spandril brick walls 3 ft. 
wide and 6 ft. apart have been built, the spaces 
between being filled with lime concrete, covered 
with brick on flat. The asphalte binds into 
this brick paving and makes a perfectly water- 
tight surface. The abutments were built with a 
thickness varying between 6 ft. 44 in. at the spring- 
ing to 8 ft, 7}in, over the footings, and there are 
six counterforts in each, The wings are built toa 
radius of 250 ft., with a batter of 1 in 6 varying in 
thickness from 8 ft, 3 in, at the junction of the 
abutment to 3 ft, 4}in. at the newel with three 
counterforts, The filling on the top of the arch 
was carefully wheeled in from the tip-head and 
packed in with shovels. 

On the 16 miles with which we are more im- 
mediately concerned, the Leicester and Nuneaton 
branch of the London and North-Western Railway 
18 crossed at Whetstone Station, and the Rugby 
and Leicester line of the Midland Railway, a short 
distance south of the same station. In nearly all 
steel structures, plate girders have been used-— 


parapets on the outside girders. But in one or 
two cases there are exceptions to this general rule, 
there being four girders, so that up and down 
lines have each separate structures (see Figs. 
329 to 334, on page 296 ante). A type of the 
latter on this section has a span of 65 ft. 3} in., 


the main or face girders being 7 ft. deep at the | PaPe 


centre with a 2-ft. flange on the bottom and 
1 ft. 9 in. on the top. The inside girders are 
hog-backed. The web in all cases varies from 
gin. to $in., the length being divided into nine- 
teen bays, each of 4 ft. in width. The flooring 
consists of longitudinal bearers and cross-girders 
1 ft. 7,3, in. deep with 1 ft. 3 in. flange placed 
at intervals of 8 ft. The connection is stiffened 
by splayed gussets. The flooring is of steel plates 
4 in. —covered with seven layers of Cliff's 
asphalte, carried on the top flange of the cross 
girder. The rail bearers rest on the bottom 
flange of the cross girder, and are connected with 
angles and gussets. 

There are forty-four culverts on this 16 miles 
of line varying in span from 2 ft. to 15 ft., 
and the only remark which may be made as 
to these is that in some cases, a little north of 
Rugby, sheet piling had to be driven for the foun- 
dations, owing to the waterlogged sand and peat. 
They are of 8-ft. span, and one of them, through 
a bank, is 100 yards long. 

As to the stations, they are mostly of the small 
country design, and they do not differ materially 
from those on the southern division. 


(To be continued.) 





BORNEO CRUDE OIL. 
To THE Epiror or ENGINEERING. 

Srr,—In an article which appeared in your issue of 
November 17 (page 629), an analysis is quoted to which 
we, as owners of the oil in question, take exception. Our 
Borneo crude oil has been tested by the Royal German 
Laboratory with the following results, and which have 
been closely followed by analyses made by our chemist : 


Carbon 87.90 
Hydrogen 10.78 
Oxygen ue dee 1.24 
Sulphur e- Bis 08 


We shall be glad if you will insert this correction in 
your next issue. 
Yours truly, 
M. Samvet Anpd Co., 
H. L. Chittenden. 
16, Leadenhall-street, London, E.C., ‘ 
November 21, 1899. 


[We willingly insert Messrs. Samuel and Co.’s letter, 
but we must point out that the figures we published were 
those given by an independent analyst, Dr. a Tate, 
to whom samples had been submitted. The differences 
in the results are so striking that it would appear as if the 
oil dealt with by Dr. Tate was of quite a different quality 
to that tested at the Royal German Laboratory.—Ep. E. | 





BARNABY’S THEORY OF CAVITATION. 
To THE EDITOR OF ENGINEERING. 

Srr,—I was at first at a loss to see what was the object 

of M. Normand’s final paragraph (page 639). He went 

out of his way in his own paper to insist on what he called 

the ‘‘ radical difference” between the action of pumps 

and propellers. ; [ 

Yet, here he is apparently trying to claim their 
identity ! 

As this is exactly what Mr. Barnaby stated was the 
case, this acknowledgment seems a little tardy. 

Surely he does not now wish to eat his own words and 
imply that in his experiments on aeration a similar action 
to the cavitation in a pump did take place? If so, he 
is, of course, still hopelessly wrong. 

On re-reading this paragraph, however, it seems that 
he realises that (on account of the limitation to the 
meaning of the word cavitation put upon it, when it was 
originally proposed by Mr. Froude, as descriptive of the 
partial vacua whose existence with high-s propellers 
when air was excluded Mr. Barnaby had demonstrated) 
he cannot possibly claim any share in the matter. 
Does he acknowledge this? Not a bit of it! He 
actually proposes to alter the meaning of Mr, Froude’s 
term so as to cover his own experiments on aeration ! 

I see he quotes a remarkable passage in which he 
referred to the possibility of a vacuum s being filled 
by ‘‘eddies.” He does not explain of what these eddies 
consist. 

In his paper he attaches two other meanings to the 
OS de alien bo olla dis coil 

At the inning he calls the w -8 space 
formed gp own a rudder through the water a 
“vacuum,” although, from the nature of the case, it is 
in communication with the atmosphere; at the end he 
more correctly describes as a vacuum the space in a pump 
which vainly attempts to draw water from a greater 
depth than 34.4 ft. 

A “vacuum” may, therefore, be (1) 
(save for vapour and dissolved air) ; (2) 
or (3) filled with air. Since last writin 


poe empty 
lled with eddies ; 
Ihave noticed in 





three to the width of the double line, with lattice 





the first edition of Mr. Barnaby’s ‘‘ Marine Propellers,” 





dated nine years before M. Normand’s paper, that he 

ives Professor Osborne Reynolds credit for pointing out 
that the velocity of the water following a screw (when 
aeration did not occur) was caused not by the head of 
water above, but that the exclusion of the air has the 
same effect as an extra immersion of 30 ft. (or 34.4 as M. 
Normand prefers to put it). Professor Osborne Reynolds’ 
r appears in ENGINEERING, vol. xvii., page 252, and 
it will be seen that he was aware that vacua could theo- 
retically be found under water by moving the blade of a 
screw with sufhcient velocity ; but he said, ‘‘ such cases 
do not come within the range — experience.” 

To Mr. Barnaby is due the credit of proving that they 
do come within the range of practical experience, that the 
necessary velocity is often considerably less than supposed 
by Professor Reynolds; that this velocity is not the only 
factor determining their formation; of showing where 
such cavities may be expected ; of formulating rules 
whereby the occurrence of cavitation may be avoided, 
notwithstanding the high speed of blades ; and last, but 
by no means, least, of showing the effect on slip and the 
falling off of efficiency when cavitation occurs. 

Will M. Normand state explicitly and seriatim which 
of these things he has done, and give references to the 
oar a where they are described? Unless he can do this, 

is inconsequent assertions are hardly worthy of further 
notice; but I have more to say regarding his paper on 
‘* Aeration ” should it appear worth while. wx 


P.S.—Professor Reynolds’ paper shows very clearly 
what was happening in M. Normand’s experiments of 
twenty years later. 








AMERICAN COMPETITION. 
To THE Eprror oF ENGINEERING. 

Srr,—In your issue of October 20, page 494, you state 
that the Glasgow Tramways Committee had given con- 
tract for steel work to Messrs. Riter, Conley, and Co., 
Pittsburg, for 25,000/., as against bids of 32,484/., 
35,085/., 39,6507. in England. As you quote steel angles 
at 7/. 7s. 6d., or 1.60 cents per _—— and the price in 
America is 2.50 cents per pound, with some additional 
for freight, and the cost of riveting certainly ought to'be 
less per pound in Glasgow than in America, it is some-- 
what puzzling to account for such an enormous difference 
between the bids, assuming both bidders were bidding on 
the same plans and specification. 

Can you account for it ? 


New York, November 6, 1899. 


Yours, &c., 
G. K. R. 








WESTINGHOUSE GAS ENGINE. 
To THE Eprror or ENGINEERING. 

Srr,—In his letter published in your issue of Novem- 
ber 3, page 571, ‘‘Onlooker” saddles our 10 horse-power 
engine with a consumption of gas which is certainly not 
justified 7. experience. This consumption he puts down 
at 18.25 cubic feet of gas per brake horse-power per hour. 


‘| Tcannot say where this figure came from, but I give you 


below a test which was made, I think, in the early part 
of 1898, when, as far as my memory serves me, Mr. Dun- 
lop was still a member of our staff. That test was made 
for Captain Harrison, a Government inspector : 














Engine Brake Gas per 5 

Horse- Horse- Brake * ll —_—_ Test. 

Power. Power. Power. : 

“ {| 21.5 15.2 | 180 No. 1 
| 22.8 14.7 180 gph 





No calorimeter record ‘seems to have been taken, but the 
gas was probably equal to about 630 British thermal 
units. 

Perhaps two other tests might be interesting to ‘“‘On- 
looker.” 





| | British Thermal 








Engine Brake Gasper | 
Horee- | Horse- |Brake Horse| ee 
Power. Power. Power. | e. 86 pee 2 RERSES 
Calorimeter. 
ae ok 15.2 | 160 | 634 
55 150 14.20 160 | 634 





A lower consumption has been touched with this 
engine, but I do not give it, as I regard the other as the 


average. 
Yours faithfully, 
CrossLeyY Broruers, Limirep. 


Ww. 38. ley. 
Manchester, November 21, 1899. , 





BEerAn Ratts.—The exportsof steel rails from Belgium 
in the first nine months of this year were 53,165 tons, as 
compared with 60,821 tons in the corresponding period 
of 1898. The exports of iron rails were 1639 tons, as 
compared with 564 tons, 





Lxrzps TRamways.—Progress is being made with a new 
route from City Square to Cardigan-road. At present 
rails are being laid down in the thoroughfares between 
Park-lane and Burley ; and as soon as this work is com- 
pleted, attention will be paid to the portions of the route 
more in the centre of the city, viz., Infirmary-street, 
East Parade, and Park-lane. far as the Infirmary- 
street and East Parade sections are concerned, there is a 





ibility that in the relaying wood will be substituted 
or granite sets, : 
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SELF-PROPELLED FIRE ENGINE. 


CONSTRUCTED BY 


MM. CAMBIER AND CQO,, 


LILLE. 








A FEw wecks ago (see ENGINEERING, page 325, ante) 
we published an illustrated description of a self-pro- 

lied steam fire engine, constructed by Messrs. 
ferryweather and Sons, and we now give a notice of a 
machine having a sitnilar purpose, the makers of which 
are MM. Cambier and Co., of Lille, a firm well known 
for their successful manufacture of road motors. We 
understand that the general design of the engine is 
due to M. Léon Porteu, Chief of the Lille Fire 
Brigade ; the details were, however, worked out by 
MM. Cambier. The engine has been built a sufficient 
time to test its efficiency, and it has taken part in 
more than one competition of heavy self-propelled 
vehicles. It is not adapted for long-distance travel, 
but for high speeds on an emergency, and it therefore 
falls outside the usual category of automobiles. The 
engine has a steel frame carrying the motor and the 
pumps, and timber-framed seats and locker for three 
men and material. At the back of the frame is 
a footplate on which other men can stand with the 
help of a rail. As will be seen from the illustration, 
the frame is mounted on four wheels, two of which 
are on a fore body. The motor is placed at the back; 
it has four cylinders, arranged in pairs on each side of 
the carriage and parallel to the axles. Two of these 
cylinders can be cut out, when one pair is suffi- 
cient to drive the vehicle, but, of course, all four are 
employed for pumping when the greatest power avail- 
able is required. The engine, which is an oil motor, 
can develop from 20 to 22 horse-power. Ignition is 
produced electrically, and the carburator is of the 
Longuemare type already described in these columns. 
The four piston-rods are connected in pairs to two 
cranks set at 80 deg., and actuate a shaft on each 
end of which is a flywheel ; the positions of these 
are shown in the illustration. This shaft transmits 
the power of the engine, either for propelling the 
vehicle or driving the pump. The arrangement of 
gearing is shown on the drawing, as well as the three 
drums of different diameters, by which variations in 
speed between 8 and 15 kilometres per hour can be 
obtained, These drums drive a corresponding series 
of pulleys mounted on a shaft beneath the framing, and 
which also carries the chain transmission gear. The 
crossed belts which transmit movement from the 
upper to the lower shafts are shifted from a fast toa 
loose pulley, or the reverse, by a lever. Besides the 
fast and loose pulleys just referred to, there is another 
pair connected by a straight belt for reverse driving ; 
this can be set in action by a jockey pulley operated 
from the driver’s seat. It would seem that the belts 
would not wear for a long while, exposed as they are 
to mud from the streets, and to being wetted when 
the pump is in action; to protect them so far as 
possible they are covered by a sheet-iron casing, and 
the cost of their renewal would not be considerable. 
When the vehicle has propelled itself to the scene 
of a fire, it is necessary that the motor transmission 
should be at once shifted from the wheels to the 
pumps. This is effected quickly by moving a clutch 
that disconnects the shaft, and couples it to the pump 
gearing that drives the pump. The latter, which is 


placed behind the driver’s seat, is double-acting, and 
of the Thirion type; it can absorb 10 horse-power. 





The diameter of the pump cylinders is 3.94 in., and 
the length of stroke is 6.10 in.; the diameter of the 
suction main is 3.54 in., and that of the delivery 
2.36 in. The number of revolutions per minute is 180, 
and the average delivery is about 150 gallonsa minute. 
The pressure of the water in the air chamber rises to 
114 lb. per square inch, and insures a height of jet of 
120 ft., with a horizontal range of 130 ft. The total 
weight of the machine without firemen’s accessories is 
about 14 tons. This fire engine has been subjected, 
with much success, to a serie; of tests by the Paris 
Fire Brigade staff, and we are informed that the type 
will be extensively adopted in France. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 15. 


RATHER exciting conditions still prevail in the 
American iron trade in consequence of unexpectedly 
large dealings in crude and finished materials. Prices 
are still pointing upwards although there have been 
no pronounced advances. The largest purchase of 
basic and Bessemer iron was for 70,000 tons by one 
concern. Several other concerns are in the market 
for such irons and want about 100,000 tons in all. 
There isa heavy demand for foundry iron and sales 
during the week foot up about 40,000 tons, so far as 
reported. Prices of forge and foundry iron are 
moving up and 26 dols. to 27 dols. has been paid for 
No. 1 foundry. Forge is quoted all the way from 
20 dols. to 21 dols. One reason for the heavy demand 
of forge is the fact that car-building concerns are com- 
pelled to place large orders on account of having 
secured an immense amount of business for car con- 
struction next year. Bar iron must be had despite 
the fact of high prices. A rumour is current to-day 
that an advance of ;4 cent per pound, or 2 dols. 
per ton will be made next week. Car builders are 
overwhelmed with business and are now considerin 
the propriety of booking further orders which will fil 
them up to late autumn 1900. Within a few days 
some 60,000 tons of material was purchased by car 
builders, and the buyers now in the market will want 
at least that much more. In fact, there is no way of 
estimating the probable requirements of the car 
builders. The same is true of the locomotive builders, 
all of whom are now in the market, making efforts 
to purchase supplies for the coming year. The rush for 
locomotives, cars, and railway equipment of all kinds 
is phenomenal. There is a great deal of inquiry for 
structural material and plates, but within the past 
few days only small orders have been placed. This is 
the fault of the manufacturer. A further advance is 
likely to occur and they are waiting to agree upon 
higher prices. Sheet iron has fallen off in price and 
demand. Consumers of merchant steel are again en- 
deavouring to place orders for steel of all kinds, and 
are meeting with more favour than they did a month 
or two ago. Quite good orders for steel rails’ were 
placed this week at 35 dols. to 37 dols. of standard 
sections. Bessemer iron commanded 23 dols. at 
furnace. Tank plate is in urgent demand and sells at 
Western Pennsylvania mills at 2} cents to 2? cents, 











A very heavy demand for wrought-iron pipe has 
broken out. A great deal of material is now being 
bought for the latter half of next year. There is 
nothing to expect but higher prices. 








Sree, Frat Cars.—The Pressed Steel Car Company, 
of Pittsburg, has received an order from the New York 
Central and Hudson River Railroad Company for 250 steel 
flat cars and another order for 250 steel flat cars from the 
Michigan Central Railroad. The order from the New 
York Central Railroad is to be executed by next March, 
and the Car Company will make a special effort to get the 
cars completed by that time. he order from the 
Michigan Central Railroad will probably not be executed 
in much less than a year. The first lot of steel flat cars 
made by the Pressed Steel Car Company was shipped to 
China for use on the Imperial Railroad of North China ; 
but since then only a very few of these cars have been 
turned out, 





Tue Late Sik Ricnarp Moon.—In the person of 
Sir Richard Moon there has passed away a man who, if 
not an engineer himself, was one who was connected, 
both directly and indirectly, with an enormous amount 
of engineering work. Richard Moon, born in 1814, was 
the son of a Liverpool merchant. No record exists of his 
earlier life, but in 1847 he joined the Board of the London 
and North-Western Railway, which had been constituted 
in the previous year by the amalgamation of the London 
and Birmingham, the Birmingham and Manchester, and 
the Grand Junction Railway Companies. The company 
last mentioned included in its assets the original Liver- 
pool and Manchester line. The new company steadily 
pursued an aggressive policy, more especially in extend- 
ing its field of operations, both by leasing lines and form- 
on new amalgamations, and it is to this that the 
public owes the extension of the system into North Wales, 
to Holyhead, and through the north-western counties to 
Scotland. This policy was begun before Sir Richard Moon’s 
accession to the chairmanship in 1862, but was then even 
more vigorously applied. he North-Western’s motto 
was never to play second fiddle, and whilst the pas- 
sengers have to thank other lines for the impulse 
towards better accommodation and higher speeds 
these moves were under Sir Richard’s chairmanship, 
instantly followed by his company. The deceased 

entleman was also a most skilled railway strategist. 

unning powers were acquired over any new lines, 
which could in any way, or at any time, assist the 
company, and though most of these rights have remained 
unexercised, their possession has placed the company in 
@ position to impose, more or less, its own terms, on the 

romoters of possible competing lines. Sir Richard 

{oon was a very hard worker, and by no means confined 
his attention to office work. Even when well over seventy 
he would scramble up ladders and along gang planks to 
inspect new work in ay cape. and he expected equal 
energy from his staff and his colleagues on the Board, the 
latter of whom he latterly ruled somewhat autocratically, 
as is established by a number of well-known anecdotes. 
In recognition of the value of his services to the public, 
Her Majesty created him a baronet in 1887, the ubilee 
year. Owing to failing health the chairmanship was re- 
signed in 1897, and since then the deceased gentleman 
had lived in complete retirement. He was married and 
was predeceased by his wife by a yd of years. His 
grandson, Cecil Ernest Moon, of Coldstream Ranche, 
Colorado, succeeds to the baronetcy. 
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Ovr Coat ABroap.—The exports of coal from the 
United Kingdom in October were 3,601,090 tons, as 
compared with 3,299,177 tons in October, 1898, and 
3,223,926 tons in October, 1897. The heaviest exports 
were made, as usual, to France, the shipments to that 
country last month being 638,512 tons, as compared 
with 530,313 tons and 542,047 tons respectively. The 
aggregate shipments of coal in all directions for the 
ten months ending October 31 this year were 36,107,649 
tons, as —— with 29,555,049 tons in the correspond- 
ing period of 1898, and 30,929,465 tons in the correspond- 
ing period of 1897. The great stride forward which our 
exports have made this year is, no doubt, due to the aug- 
mented demand following the partial suspension of busi- 
ness occasioned by the great strike in South Wales. The 
exports to France in the first ten months of this year 
were 5,616,470 tons, as compared with 4,453,617 tons and 
4,695,927 tons respectively ; to Italy, 4,644,353 tons, as 
compared with 3,898,026 tons and 4,182,764 tons; to Ger- 
many, 4,263,736 tons, as compared with 3,798,319 tons 
and 4,067,925 tons ; to Sweden and Norway, 3,851,558 
tons, as compared with 2,832,451 tons and_ 2,762,996 tons; 
and to Russia, 3,187,370 tons, as compared with 2,013,594 
tons and 1,857,317 tons respectively. In addition to the 
direct imports of coal from the United Kingdom, coal was 
also shipped for the use of steamers engaged in foreign 
trade to the extent of 10,093,440 tons in the first ten 
months of this year, as compared with 9,214,186 tons in 
the corresponding period of 1898, and 8,651,741 tons in 
the corresponding period of 1897. In one way or another, 
accordingly, coal left our shores in the first ten months of 
this year to the aggregate extent of 46,201,089 tons, as 
compared with 38,769,235 tons in the corresponding 
period of 1898, and 39,581,206 tons in the corresponding 
period of 1897. We have thus been sending our coal 
abroad this year at the rate of something more than 
1,000,000 tons per week. 

CaTaLoctrs.—Messrs. Fielding and Platt, Limited, of 
Gloucester, shave issued a new catalogue relating to the 

Fielding” gas and oil engines, the types illustrated 
ranging up to 100 horse-power. For use in distant coun- 
tries where there are few transport facilities, the firm 
supply a “sectional” oil engine, no individual part of which 
eens more than 400 lb. The gas producers supplied by 
Pal firm are also described in the catalogue.—Messrs. 

oO oo and Co., of 5, St. Nicholas Buildings, Newcastle- 
a yne, have sent us a copy of % pamphlet describing 

e “Baz” pocket volt and ampere meter. Seve 


patterns of voltmeters are supplied, of which the most | add 


sensitive has a scale reading from 0.5 to 3 volts, and the 


ral] us that they will send copies of this catalogue to an 
4 A og , their works, thus providing 





ELECTRICALLY WORKED TURRET FOR TWO 12-CENT. GUNS. 
(For Description, see Page 653.) 




















Fig.649. 
SECTION A.B 


least sensitive from 30 to 150 volts. The corresponding | 


ammeters measure in the one instance from 0.1 up to 
1 ampere, and from 1 ampere to 10 amperes, in the other. 
—Messrs. J. H. Holmes and Co. of Portland-road, 
Newcastle-on-Tyne, have sent us a copy of their new 
illustrated catalogue, describing the Lundell continuous- 
current motor, of which they are the English makers. 
The standard sizes range from 7 horse-power, up to 
60 horse-power.— Messrs. Nurse and Co. have just 
issued an illustrated price list of engineers and joiners’ 
tools and machinery. Both English and American makes 
are listed in an unusually large variety. The firm inform 
ress for 6d., which barely covers the cost o 
postage, since the volume consists of over 300 large 

































es.—Measrs. Estler Brothers, of 27, Leadenhall-street, 
ndon, E.C., have sent us a copy of their new list of 
dioptric lenses, for ships’ Hights and lighthouses, and of 
their mirrors for searchlights.—Messrs. Partridge and 
Cooper, the well-known stationers, of 191 and 192, Fleet- 
street, E.C., have issued a new catalogue containing 
rticulars of their standard patterns of day books, 
edgers, copying presses, letter files, and business 
stationery in general.—Messrs. C. Whittaker and Co., 
Limited, of Accrington, have sent us a copy of their new 
catalogue of clay-working — As the clays used 
in different localities vary very much, the firm have made 
arrangements by which samples of clay can be tested at 
t ata for the selection of the 
most suitable machinery. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon session of 
the pig-iron warrant market last Thursday about 10,000 
tons changed hands. Prices were very firm, and Scotch 
iron rose respectively 14d. and 1d. per ton. About 15,000 
tons were included in the afternoon sales, and prices 
were very firm, the afternoon advance ranging from 
lid. per ton to 3d. per ton. The settlement prices 
were: Scotch iron, 723. 44d. r ton; Cleveland, 
703. 104d.; Cumberland and Middlesbrough hema- 
tite iron, respectively, 79s. 6d. and 81s. 3d. per ton. 
Only a small amount of business was done on 
Friday forenoon; the tone, however, was firm, and an 
advance was registered all round ranging from 1d. to 
24d. per ton. 1ere was rather more doing in the after- 
noon market, which was strong, Scotch iron leaving off 
6d. per ton up on the day, Cleveland 3d., and hematite 
iron 44d. per ton. The sales for the whole day amounted 
to about 35,000 tons. The settlement prices were: 
72s. 104d., 71s. 14d., 79s. 104d., and 81s. 44d. per ton. 
An active business was done on Monday forenoon, when 
the tone was irregular on the easier tendency of the trade 
advices from New York. About 50,000 tons were dealt 
in, and there was a decline all round, ranging from 
4d. to 54d. perton. In the afternoon the market con- 
tinued very flat, when other 20,000 tons changed hands, 
and on the day Scotch iron closed 9}d. down, Cleveland 
6d., and hematite iron 74d. per ton. The settlement 
prices were: 72s. 14d., 70s. 6d., 79s. 3d., and 81s. 44d., 
per ton. At the forenoon iron market on Tuesday 
some 20,000 tons of iron were dealt in. The tone 
was flat, and there was a decline in prices ranging 
from 7d. to 10d. per ton. In the afternoon about 
30,000 tons changed hands, and the market became 
rather firmer, as much as 1d. per ton being recovered 
from the forenoon’s close. The settlement quotations 
were: 71s. 74d., 69s. 9d., 783. 74d., and 81s. 44d. bed 
ton. A good business was done this forenoon. The 
tone was firm, but the best prices were not maintained. 
They all advanced 14d. per ton. The turnover would be 
about 30,000 to 35,000 tons. In the afternoon about 
20,000 tons changed hands, and the tendency continued 
firm, and prices finished at the best, the settlement 
orices being: 72s., 70s, 793, and 81s. 44d., per ton. 

he following are the quotations for No. 1 makers’ iron: 
Clyde, 84s. 6d. ; Gartsherrie and Calder, 85s. ; Summer- 
lee, 863. ; Coltness, 88s. 6d.—the foregoing all ship 
at Glasgow ; Glengarnock (shipped at Ardrossan), 83s. ; 
Shotts (shipped at Leith), 86s.; Carron (shipped at 
Grangemouth), 88s. 6d. per ton. Consumers both at 
home and abroad continue to show a strong desire to 
cover their requirements for all classes of iron, for deli- 
veries well on in the following year, even up to the end of 
1900, As a consequence, makers of g.m.b. iron have 
again advanced their prices, thus fertker widening the 
disparity between the prices of warrant iron and their 
uotations, a disparity in price which, it may be said, is 
absolutely inapplicable. A very important feature crop- 
ping up within the past few days is the strong demand 
that has set in for special brands of Scotch iron, and 
where makers are able to sell, heavy advances are being 
asked. American advices are again somewhat mixed, 
strong for near delivery, but uncertain for forward de- 
livery. A big business continues to be done with local 
manufactured iron and steel works, which have evidently 
been booking a fair amount of fresh work. Business 
has lately been done in hematite pig iron at 86s. 
per ton delivered at the steel works during December 
and January. In February of this year the price was 
64s. per ton. Founiers are quiet, and there is not 
much fresh inquiry from Germany. The furnaces in 
blast now number 82, of which four are making basic iron, 
40 hematite iron, and 38 ordinary, being the same as at 
the corresponding date of last year. Messrs. Connal 
and Co.’s stocks of pig iron stood yesterday afternoon 
at 268,111 tons, as compared with 272,142 tons yester- 
day week, and showing a reduction for the week amount- 
ing to 4031 tons. 


Finished Iron and Steel.—Finished iron is firm at an 
advancement, which has been made during the week to 
the extent of 10s. per ton on all brands. Common Crown 
bars are now selling at 8/. 153. per ton net at Glasgow. 
The Scotch steelmakere have issued a circular fixing 
cash day for the 10th of each month, which is practically 
equivalent to an advance of prices. There is a decidedly 
firmer tendency in the prices of steel, though nominally 
they are the same as those quoted last week. A demand 
for an advance of wages has been made of 5 per cent. 


Glasgow Copper Market.—Nothing was done in copper 
last Thursday, either forenoon or afternoon, but sellers 
raised their quotations 1s. per ton. Nothing was done on 
the following day, and the eash quotations were with- 
drawn. The same report ser'es almost exactly for Mon- 
day and for yesterday, except that in the forenoon the 
price was marked down 2s. 6d per ton. The quotations 
were erratic this forenoon, but in the afternoon the 
showed a recovery of about 12s. 6d. per ton, to 75v. 7s. 6d. 
per ton cash buyers, and 73/. 7s. 6d. three months’ buyers. 


Babcock and Wilcox’s Recent Contracts.—Messrs. Bab- 
cock and Wilcox, Limited, have recently booked an order 
from Messrs. Thomas Wilson, Sons, and Co., Limited, 
Hull, to fit one of their large passenger boats, the s.s. 
Martello, with four of their largest-size marine type of 
water-tube boilers. Messrs. Babcock and Wilcox lon 
also received an order from the British Admiralty to 
fit their boilers in the new vessel H.M.S. Espiegle. In 
addition to the above, this company have, + an the 
last month, booked orders for the supply of fifteen boilers 
to be fitted on sand-pumping dredgers for the Queensland, 
New South Wales, and Indian Governments (the 





dredgers themselves being built by Sir W. G. Armstrong, 
Whitworth, and Co., Limited; also for the supply o 
boilers for two vessels trading to Odessa, the vesse 
being built by La Société Anonyme John Cockerill, 
Hoboken; and three boilers for the Paisley electric 
lighting scheme at a cost of 1635/. 


West of Scotland Iron and Steel Institute.—At_ the 
second meeting of the West of Scotland Iron and Steel 
Institute, which was held on Monday evening, a discus- 
sion took place on ‘‘ Central Condensing Plant for Iron 
Works.” The chief speaker was Mr. James Riley, who 

raised Mr. Ray’s paper very highly, and told what the 
aa Tron Ae Steel Company were doing at the 
Wishaw Iron and Steel Works in the way of applying 
the principle to the engine of a steel bar mill, the con- 
densing nse being about 400 yards away from the 
engine. ‘They expected to be able to reduce the coal 
bill for the steel works to the extent of 25 per cent., and 
to be repaid in three years when all the engines are con- 
nected with the condensing system. 


Institution of Engineers and Shipbuilders in Scotland. 
—At this week’s meeting of the Institution a discussion 
took place on Dr. Purves’s paper on ‘‘ Lighthouse Engi- 
neering at Home and Abroad.” Professor A. Barr sent 
a written communication to open the discussion, and 
Mr. Mallison, of Lloyd’s, delivered a speech on the sub- 
ject, chiefly mgpiciy, the incongruous character of the 
Commissioners on Northern Lighthouses, not one of 
whom has any practical or theoretical knowledge of 
the construction or the wo king of lighthouses. Dr. 
Purves replied at some length, especially thanking Pro- 
fessor Barr and Mr. Mallison for what they had said. 
Mr. John Barr, Kilmarnock Water Meter Works, read 
a short paper on ‘The Flow of Water over Bell-Mouthed 
Pipes.” The discussion on this paper was held over till 
next meeting. Mr. W. J. Luke, naval architect, Clyde- 
bank Shipbuilding Yard, followed with a paper on “‘ The 
Use of Bilge Keels in Modulating the Rolling of Ships.” 
The discussion on this paper was also held over. 


Chemical Industry Society.—At a meeting of this society, 
held in Glasgow last night, a paper by Dr. Anderson and 
Mr. Roberts, of the University Laboratory, was read by 
the former, on the “Elimination of Nitrogen from Coal 
in the Blast-Furnace and in Gas Retorts,” and it was 
followed by one on the ‘‘ Manufacture of Coke in Scot- 
land.” An excellent discussion took place on both papers. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Electric Light.—The Corporation are applying 
to the Local Government Board for power to borrow 
another 100,000/. for the extension of its electric light and 
power undertaking. Last Saturday, when the city was 
enveloped throughout the day in a dense fog, the demand 
for current was abnormal, and the machinery and boilers 
were kept working at full pressure. Extensions have 
just been completed for the reception of a 2000 horse- 
power plant, which has to be ready for use early in the 
year. Further plant is needed. 


Sheffield and the War.—Messrs. Vickers, Sons, and 
Maxim have booked an order from the Admiralty for the 
guns and gun mountings of four battleships. The gun 
mountings will be made at Barrow and the guns at Shef- 
field. The company are so busy in the gun-mounting 
department of the Barrow Works, that the present 
warned capacity is being doubled. On account of the 

evelopment of each department of their business, Messrs. 
Vickers are about to increase their capital to 3,000,000/. 
by the issuz of 250,000 17. shares at 27. premium. Messrs. 
Brown are issuing 40,000/. new capital at a premium of 
20 per cent. 

Coal-Mining in Yorkshire.—Interesting statistics have 
been published with regard to the coal-mining industry 
of Yorkshire. It is stated that from 1894 to 1898 in- 
clusive, the number of workers employed in and about 
mines in Yorkshire has decreased by fully 20 per cent., 
whilst the output has increased by nearly 10 per cent. 
The output of the county in 1894 was 23,442,174 tons got 
by 90,995 men, or an average of 2574 tons per man for the 
year. In 1898 the output was 25,630,758 tons ; men em- 
ployed 72,556 ; average 353} tons per man, At the same 
time the complaint of irregular working is more general 


now than for many years past ; and the increased output | P 


with fewer men 1s attributed by many to the increased 
use of coal-getting machinery in the mine, and of im- 
proved —— at the pithead, whereby large quan- 
tities of coal are dealt with more automatically than was 
formerly the case. 
The Midland Iron Company, Limited.—At the begin- 
ning of the year there was a reconstruction of this com- 
ny, and the directors announce that the profits for the 
irst nine months ending September, after making provi- 
sion for interest on debenture and ordinary charges, were 
88062. 2s. 2d. There was brought forward from the pre- 
vious year 1945/. 93. 8d., making an available total of 
10,7512. 11s. 10d. Out of this they propose to pay a 
dividend of 15 per cent. and carry forward 1487/. 10s. 7d. 
The reserve fund of the old company amounting to 
15,000/., being invested in the assets of the company and 
not available for distribution, has been written off the 
freehold estates, &c. 


_ Demand for War Material.—At the present time there 
is a scarcity of orders for heavy gun forgings, but there is 
postr of work in engine forgings and castings for ship- 

uilding and the mercantile marine, both for the Govern- 
ment and private customers. For certain classes of shells, 
such as those now being used in the Transvaal, large 
orders have recently been placed, and more are ex : 
This refers more especially to the Lyddite shell and quick- 
firing ammunition. There have been further advances 





in the prices of iron, and makers of open-hearth steel have 


f | put up their quotations another 5s. per ton. There is a 
Is | very heavy tc of orders on hand. Old steel railway 


rails have doubled in price in the past few months. 


Coal and Coke.—Some of the leading railway com- 
panies have already opened negotiations with South 
Yorkshire coalowners for next quarter’s supplies. The 
impression is being entertained that there is going to be 
a ‘*boom” in the coal trade. Coalowners can command 
almost any price for steam coal, and gas coal is scarce, 
All sorts of coke are in brisk demand. The recent heavy 
fogs have seriously disorganised the mineral railway traftic, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. — Yesterday there was a 
numerous attendance on ’Change, but the market was 
disorganised, and little business was transacted. This 
state of affairs was brought about by London holders of 
Middlesbrough warrants realising, and thus causing a 
smart drop in warrants. The result was that buyers of 
pig iron, who have been very busy lately, paused 
when they saw the fall. It was, however, generally 
admitted by legitimate traders that fluctuations in 
warrants do not now form a considerable factor in the 
scale, and sellers of iron were not at all disposed to reduce 
their quotations. Customers still complain of the scarcity 
of pig, particularly those buyers who require the iron tc 
ship abroad, for Continental firms are now getting anxious 
with regard to their stock for the winter. Sellers put 
the price of No. 3 g.m.b. Cleveland pig iron at 71s. 
for both prompt and forward delivery, and it was not 
easy to purchase at less, though some buyers endeavoured 
to do business at as much as ls. below the foregoing 
quotation. Producers, however, all of whom are well 
sold, would not entertain any such offer. No. 1 Cleve- 
land pig was quoted 72s.; No. 4 foundry, 70s.; and grey 
forge, 693. Middlesbrough warrants came down with a 
rush to 693. 74d., and_they closed very quiet at 
693. 8d. cash buyers. t-coast hematite pig iron 
was not obtainable for this year’s delivery, and it 
was almost impossible to get at quotations, Makers 
have not only no stock, but they have sold their out- 
put for a month or two ahead, and there is now only 
some 11,000 tons in the warrant stores, so that it may 
almost be said that there is no iron available. Perha 
about 82s. 6d. may be given as a nominal figure for early 
delivery of Nos. 1,2, and 3. There was nothing at all 
doing in Middlesbrough hematite warrants. Spanish ore 
was strong. Rubio was 20s. ex-ship Tees. To-day there 
was no change in the market so far as quotations for 
makers’ iron were concerned. The amount of business 
doing was only small. Middlesbrough warrants rallied a 
little and closed 69s. 11d. cash buyers, but holders as a 
rule were not prepared to do business at that figure. 


Manufactured Iron™and Stecl.—A most satisfactory 
and encouraging account may be given of the manufac- 
tured iron and steel trades. In every department there 
is not only very great activity, but customers keep 
coming forward with new orders and are eager to place 
them. Quotations all round have a very decided upward 
tendency, and further substantial advances have again 
been made for several descriptions. Iron ship-angles are 
now 7. 12s. 6d. to 7/. 15s.; iron ship-plates, 7/. 17s. 6d.; 
steel ship-angles, 7/, 15s. to 7/. 17s. 6d.; steel ship-plates, 
8l. ; common iron bars, 8/. 15s.; best bars, 9/. 5s.; and 
steel boiler-plates, 9. 53.—all less the customary discount. 
Heavy sections of steel rails are stiff at 7/. net at works, 
and a good demand for them is reported. 

Engineering and Shipbuilding.—Engineers keep very 
well employed. Messrs. Head, Wrightson have just 
received some good orders for bridge-work, and other 
firms in the district are kept very busy, Shipbuilders 
are chock full of work, and recently additional orders 
for vessels have been given to north-eastern firms. 
Most of the yards are in a position to keep in full swing 
for the greater part of next year. 


Coal and Coke.—There is continued firmness in the 
coal trade. Bunker coal is scarce and very firm in price. 
For early delivery, sales have been made at 13s. f.o.b. ; 
for forward delivery higher prices are asked. There is 
ractically no gas coal to be had for early delivery, and 
it is difficult to fix quotations. Deliveries on contracts 
are heavy. Manufacturing coal is steady, without much 
change in price. Coke is very firm, and none too plenti- 
ful. Rates have a strong upward tendency. Average 
blast-furnace coke delivered here is quoted from 22s. 9d. 
upwards. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The placing of wo Second for 150,000 
tons of steam coal to delivered between the present 
date and the close of March, 1900, at prices ranging from 
18s. to 193. per ton, has had an appreciable effect upon the 
market, and steam coal for prompt and early shipment 
has become almost unobtainable. The best descriptions 
have been quoted at 18s. 6d. to 203. 6d. per ton, while 
secondary qualities have brought 17s. to 18s. per ton. The 
house coal trade has also been firm ; No. 3 Rhondda large 
has been making 17s. 9d. to 18s. per ton. Coke has also 
been in strong demand ; foundry qualities have brought 
28s. to 30s. per ton, and furnace ditto 24s. to 25s. per 
ton. As regards iron ore, the best rubio has been quoted 
at 18s. to 18s. 6d. per ton. 


Official and Private Steam Trials.—The Lords of the Ad- 
miralty have directed that in future, when a vessel is built 
at a private dockyard, and is sent to a naval port for her 
official trials, the contractora are to be allowed to subject 
the vessel to a basin trial of her machinery, and also a 
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preliminary trial at sea before she commences her official} | A novel arrangement of rail joint has been adopted for| For the bc amar et § roduction of calcium carbide by 
trials. Contractors poverty oh welcome this order, as | the street railways of Scranton, Pennsylvania. e rails | the electrical method, Mr. 8. A. Tucker, of the Columbia 
it has frequently happened that a ship has been sent on a| in question are of T-section, and weigh 57 Ib. per yard. | University (as he states in the American Electrician), em- 


30-hours’ trial without the engineering staff having a fair 
opportunit, of making n adjustments in the ma- 
chinery. The Admiralty also direct that in future every 
vessel is to have a basin trial after her machinery has 
been opened out for inspection on completion of her 
official trials. 

Welsh Coal for the Navy.—-The British Admiralty 
authorities placed on Friday orders with Welsh firms for 
the supply of about 150,000 tons of the best steam coal. 
These requirements are for coaling the fleet off South 
Africa and other foreign stations, and deliveries are to 
be made between the middle of November and the end 
of March. The prices obtained by the contractors range 
between 18s. and 193. per ton net. The following is a 
list of the contracting firms, and the quo, of coal to 
be supplied by each: Insole’s Merthyr Colliery, 40,000 
tons; Cambrian Collieries, Limited, 20,000 tons ; Ocean 
Coal Company, Limited, 20,000 tons; National Colliery, 
20,000 tons ; Nixon’s a Coal Company, Limited, 
20,000 tons; Ferndale 1 Company, 10,000 tons ; 
Locket’s Merthyr Colliery, 6000 tons; Ynisfano Col- 
liery, 5000 tons; and Crawshay Brothers, Limited, 3500 
tons. 

Obsolete Vesselsx—The Lords of the Admiralty have 
decided to offer for sale out of the service the corvettes 
Carysfort, Conquest, and Constance, the armoured cruiser 
Shannon, the third-class cruisers Hyacinth and Heroine, 
and the turret ship Prince Albert, all now lying at Devon- 
port. The three corvettes were built in 1881-3 at a cost 
of 369,432/.; the two third-class cruisers in 1880-2 at a 
cost of 185,000/.; the Prince Albert in 1865-6 at a cost of 
208,345/.; and the Shannon in 1877-8 at a cost of 302,722/. 


The Swansea Valley.—Continued activity prevails in 
the tinplate trade. The steel trade is also in a flourishing 
condition. Work at the spelter establishments is regular 
and satisfactory, and the outlook at the Mannesmann 
Tube Works is encouraging. The various foundries are 
well off for orders. 


The ‘‘Montague.”—Although No. 3 slip from which 
the Bulwark was launched at Devonport has been vacant 
for more than a fortnight, there is no probability of the 
keel of the new battleship ce oor ng being laid until the 
end of next month. During the som fortnight over 
200 tons of steel plates and angles have arrived for the 
new vessel, and the staff of the machine-shop have been 
busily employed preparing this for the actual work of 
construction, so that when the keel of the a is 
laid down, the early stages of her building will probably 
be advanced quite as rapidly as those of her predecessors. 
The Lords of the Admiralty have placed an order with 
the Steel Company of Scotland for the stem of the 
Montague. The stem-piece will be of cast steel, and 
will weigh about 30 tons. 


The ‘‘ Blonde.”—The dockyard officials at Devonport | h 


have been instructed to survey the Blonde, cruiser, re- 
cently ordered to pay off in consequence of defective 
boilers, and to give an estimate of the cost of reboilerin 
and otherwise refitting her. She will be supplied wit 
water-tube boilers, but of what type has not been de- 
cided. The Bellona, which relieves the Blonde, was 
recently reboilered and refitted at a cest of about 50,0002. 
—more than half the vessel’s original cost when she was 
built in 1889-91. It is not likely, however, that the 
Blonde’s refit will cost nearly so much as that of the 
Bellona, as it is understood that a complete set of 
water-tube boilers suitable for her engines can be pur- 
chased for less than 10,000/., while the other work neces- 
sary to render the vessel efficient will certainly not cost 
over 20,0007, 








MISCELLANEA. 

‘THE armoured trains used in South Africa are fitted 
with steam pumps and a considerable length of hose, 
thus enabling them to draw their water from any water- 
courses crossed by the line. The pump used in some 
cases is of Merryweather’s ‘‘ Valiant” pattern, and takes 
its supply of steam from the boiler. 


The Australian Mining Standard states that the Foster- 
ville Gold Mining Company, New Zealand, is profitably 
working a reef yielding only 2 dwt. 7 grains of gold per 
ton, the total cost of —- milling, and recovery being 
but 5s, 9d. per ton treated. Another company in the 
same district is stated to have paid dividends out of a 
2-dwt. extraction. 


A placer bed, containing but one pennyworth of gold to 
the cubic yard is now being worked on Flint Creek, 
Montana. The gravel bed is 65 ft. to 85 ft. deep, and is 
free from large boulders. An ample supply of water being 
available, it was — to work the ‘bed by hydraulic 
methods, and the local conditions being in other respects 
exceptionally favourable, the owners have found it possible 
to work at a profit in spite of the extremely low content 
of the precious metal. 


In an American patent recently published, Mr. W. A- 
McAdams, of Brooklyn, claims that the tensile strength 
and the toughness of a number of aluminium alloys can 
be greatly augmented by cooling them as rapidly as 
possible after pouring. He asserts, for example, that an 
alloy containing 72 parts of aluminium, 24 parts of zinc, 
and 4 parts of copper when cast and cooled in the ordinary 
way, showed a tensile strength of 22,000 1b. per square 
inch, whereas a similar bar cast and rapidly cooled, 


showed a tensile strength of 39,000 Ib. per square inch. 
The reason given for the benefit derived by the adop- 
tion of quick i 
diminished. 


cooling is that segregation is thereby 





The joint is made in the first instance with long fishplates, 
only differing from the ordinary American pattern in 
being a little heavier than usual, and this is reinforced by 
a 4-ft. length of the same rail inverted and riveted to the 
flanges of the main rails by eighteen ?-in. rivets. These 
rivets are closed by portable pneumatic riveters, and four 
of them are of copper, and thus act as a ‘‘ bond” to convey 
the current from one rail to the next. The rails used are 
furnished in 60-ft. lengths, thus reducing the number of 
joints. 

_ Very contradictory opinions as to the use of compressed 
air machines for painting have been forwarded to a com- 
mittee of the American Association of Railway Superin- 
tendentsof Bridges and Buildings. Whilst six members 
favoured the machines three opposed them, and nine 
replies were non-committal. It would seem from the 
statements made that unless careful workmen are em- 
ployed there is considerable waste of paint, and the com- 
mittee finally report that ‘‘the air machine, like all new 
things, will have to overcome a certain amount of pre- 
judice before it will come into general use. As it is im- 
proved by experience, and the men operating it under- 
stand it more thoroughly, it will be extremely useful on 
large a and some bridges.” As to the sand blast, 
they report that this seems likely to come into general 
use for cleaning ironwork preparatory to painting it. 

Dr. Ludwig Mach has_ successfully alloyed alu- 
minum with magnesium, and thereby obtained a com- 

und which can be worked like brass, and which is 
ighter still than aluminum. The densities of the two 
metals are: Magnesium, 1.75; aluminium, 2.75; they 
both melt at 800 deg. Cent., and their dilations amount 
to 0.023’ and 0.027 millimetres per metre and per degree 
Cent. The metallurgical properties depend upon the 
composition of the alloy. A 10 per cent. magnesium 
alloy resembles zinc, a 15 per cent. alloy is like brass, and 
a 25 per cent. like acompound bronze. The alloys can be 
soldered, it is stated, though that point does not appear 
to be fully settled, keep well in dry and damp air, and 
give good castings. The alloy is almost as white as silver, 
and so hard that it is possible to cut aluminium with a 
sharp-edged piece of magnalium. It can be turned, 
bored, &c., quite as well as brass, and clean and neat 
threads of } millimetre pitch can be cut with ease. It 
does not file so readily as brass, but is superior in this 
respect to copper, zinc, and aluminium. agnalium is 
suitable for lens mountings, and would make good divided 
circles and arcs for instruments, in which light weight is 
a consideration. If bought by volume it is a little less 
expensive than brass. 


An interesting machine has cmc been built for the 
Pencoyd Iron Works by Messrs, William Sellers and 
Co., of Philadelphia. The machine in question is a 
oe ere machine, capable of punching ten 

oles at a time, the spacing of these punches being vari- 
able, and any punch can further be put ont of action 
without interfering with the others. In addition to this 
the machine spaces the rivet holes automatically to any 
desired pitch from zero to 8 in., advancing by sixteenths. 
It is thus possible to punch plates without using templates, 
even when the drawings show considerable irregularity in 
the rivet arrangements. Thus at the end of a plate extra 
holes may be needed for the attachments of brackets, 
stiffeners, or the like. To accomplish such work the ten 
punches are suitably spaced, those not needed being put 
out of action, and the first line of rivets across the plate 
punched by the machine. The plate is then pushed for- 
ward automatically to any distance desired, the punches 
readjusted to suit the next line of rivets and a second 
stroke made, This is repeated until the last of the 
special holes have been pierced, and then all the punches 
but two being = out of action, the holes near the <— 
are punched, the work being fed forward automatically 
at each stroke through a distance equal to the pitch. At 
need the latter can be varied by the attendant at any 
time by simply setting a couple of indices. 

Mr. A, W. Richter, assistant-professor of experimental 
engineering -at the University of Wisconsin, has re- 
cently made a very extensive series of experiments on the 
transmission of heat through metal plates, One side of 
the plate tested was ex to steam at 212 deg. Fahr., 
whilst water, the rate of flow of which could be varied, 
was kept moving over the opposite face of the plate. 
Professor Richter concludes that the quantity of heat 
transmitted in B.T.U. may be represented by the follow- 
ing formula, viz.: 


—D(t-4) /# 1) 
(a+ B) ‘\A ihe i 
¢ = temperature of steam. 


i= 9 water. 

x = pounds of water moved over the surface per hour. 
a = thickness of plate in inches. 

A, B, and D are constants having the following values 
in different cases : : 

Values of A: 





Mild steel, very smooth surface ... 6900 
Brass, planed surfaces... as 7000 
Cast iron, good surface, well rattled 8500 
Mild steel, rough surface ... 9000 
Values of B: 
Brass ... 0.623 
Cast iron 0.91 
Mild steel 0.675 
Values of D: 
Brass ... 312 
Mild steel 285 
Cast iron 285 





ploys a furnace consisting of a simple plumbago crucible, 
pierced at the side to take one of the carbon electrodes, 
whilst the other is suspended vertically over the charge 
by a chain. This — consists of 56 parts of quick 
lime and_36 parts of coke finely powdered and evenly 
mixed. The vertical carbon is lowered until it forms an 
arc with the horizontal one, and the material is then 
gradually added. Good results are obtained with a cur- 
rent of 150 amperes at 50 to 60 volts, and it takes but a 
few minutes to form a carbide ingot of fine crystalline 
structure. The operation may be watched through thick 
smoked glasses. To form chemically pure carbides the 

lumbago crucible above mentioned may be lined with a 
mn of carbon. Mr. Tucker gives the following Table 
showing the properties of a number of these carbides and 
other products of the electric furnace : 























Name. -. Discoverer. Remarks. 
Decomposed by Water. 

Aluminium ; Al,C; | Moissan, 1894 | Water evolves methane. 

Barium Bag 9 1894 o acetylene. 

Calcium CaC, | Wohler, 1862 m4 oa 

Cerium Ce.,U | Moissan, 1896 |Water evolves acetylene, 
ethylene, and methane. 

Glucinum ..| GlyCs | Lebsau, 1895 |Water evolves methane. 

Lanthanum| LaCzg | Moissan, 1896 |Water evolves acetylene, 
eth) lene, and methane. 

Lithium ..} LigC2 <* 1896 |Water evolves acetylene. 

Manganese | Mn3C Troostand j|Water evolves methane 

Hautefeuille and hydrogen. 

Potassium K,C, Davy, 1808 |Water evolves acetylene. 

Sodium ..| Na,C, | Berthelot, 1866 pe e 

Strontium..| Srv, Moissan, 1894 a a 

Thorium ..| ThO, |Moissan& Etard,|Water evolves acetylene, 

1896 hydrogen, and hydro- 
carbons. 

Uranium ..| Ur,Cg | Moissan, 1896 |Water evolves acetylene, 
methane, hydrogen, and 
solid and liquid hydro- 
carbons. 

Yetrium ..| YO, | Petterson, 1895 |Water evolves hydrogen. 

Zirconium Z,0 Moissan, 1896 |Water evolves methane, 
acetylene, and ethylen. 

Not Decomposed by Water. 

Boron ‘o BgC | Moissan, 1894 |Harder than corundum. 

Chromium | Cr3C, | AS 1804 me topaz. 

Molybdnum | Mc,C ” 1893 

Silicon | SiU0 | Acheson and + corundum. 

| Moissan, 1893 

Titanium ..| TiC Moissan, 1895 | Takes fire at red heat. 

Tungsten ..| W,C | ee 1893 |Harder than corundum. 

quartz. 


Vanadium..| VaC | po 1893 me 





The French Parliamentary paper (Etat H) embodying 
the shipbuilding programme has just been presented to 
the Chamber. It includes 112 vessels of all classes, of 
which 22 are described as completed and 67 as in hand, 
while 23 are proposed to be began. In the first category 
are the battleships Charlemagne, Saint Louis, and Gau- 
lois, the commerce -destroying cruisers Guichen and 
Chiteaurenault, two third-class cruisers, one gunboat, 
and 14 various torpedo craft. The largest of the vessels 
in hand are the battleships Henri IV., Jéna, and Suffren, 
and the armoured cruisers Jeanne d’Are, Dupetit-Thonars, 
Gueydon, Condé, Gloire, Dupleix, Kleber, ix, 
Montcalm, Sully, Marseillaise, and Amiral Aube. The 
various torpedo craft in the list are 10 destroyers and 38 
boats of other classes. The vessels in hand are claasified 
as follows in regard to their anticipated dates of comple- 
tion : 

















—_— 1900. | 1901. 1902. 1903. Total. 

Battleships ..  .. 14 if | 8 
Armoured cruisers .. 1 5 3 8 | 12 
First-class ” 1 ey Cae ond 1 
Destroyers 6 a ioe sae oe 
Gunboats . 3 oa . oa | 3 
Submarine... Se 3 ty 6 on 9 
Squadron torpedo-boats 6} 4 mA | 10 
First-class 99 ts iS ; 18 
Turbine torpedo: boat 1 | .. eee 
Totals.. 32 | 19 | 18 8 | 67 





The shipbuilding programme for 1900 is in a sense 

visional. M. de Lanessan has announced his attention of 
presenting a scheme for the increase of the fleet, but is 
——— to take the advice of the chiefs of the navy, and 
will be heard on the subject by the Budget Committee. 
The principal vessels now pro; to be laid down are 
two battles ye 8” and “A 10” (Brest and Toulon), 
the largest et built in France, and an armoured cruiser, 
**C 11” (Cherbourg). iF nto of the battleships indi- 
cate a displacement of 14,865 tons; length, 439 ft. ; beam, 
78 ft. 9in.; stern draught, 27 ft. 6in.; armament, four 
12-in. breechloaders, eighteen 6.4-in., twenty-six 1.8-in., 
and two 1.4-in. quick-firers, and five torpedo tubes, 
of which two are submerged; vertical triple-expan- 
sion engines of 17,475 indicated horse-power, supplied 
by water-tube boilers, and driving three screws, to give 
as of 18 knots; normal coal capacity, 905 tons; 
extreme, 1825 tons ; complement, 42 officers and 780 men. 
The armoured cruiser is intended to displace 12,416 tons, 
with a length of 475 ft. 9 in.; beam, 71-ft. 2 in.; draught, 
26 ft. 3 in.; armament, four 7.6-in., sixteen 6.4-in., two 
1.8-in.. and four 1.4-in., and five torpedo tubes, of which 
two are submerged ; vertical triple-expansion engines of 
24,000 indicated horsepower, supplied by water-tube 
boiler, driving three screws, and giving a speed of 21 
knots ; coal capacity, 1350 tons ; complement, 23 officers 








and 687 men. 
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SCHNEIDER-CANET ELECTRICALLY WORKED TURRET FOR TWO 12-CENT. GUNS. 


(For Description, see Page 653.) 
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THE FUNCTIONS OF TECHNICAL 
INSTITUTIONS. 


At a recent festive gathering of a scientific 
society, one speaker said that the real object of 
such associations—the object which could only 
be mentioned among the initiated, and which must 
not be whispered to the outside public—was to 
provide an excuse for an annual dinner. The 
suggestion was applauded by an audience which 
had dined wisely and well, and which had before 
it a very short toast list containing the names of 
some capital speakers. Under such circumstances 
the critical faculty takes a vacation, and the mind 
is perfectly satisfied with partial truths, particularly 
if neatly expressed. ndoubtedly a great part 
of the functions of a scientific or a technical in- 
stitution may be symbolised by a dinner. The 
scenes which were enacted at Lambeth Palace this 
summer show how vast is the importance placed by 
men of great intellect and learning on what they 
consider the right use of symbols, and there is, 
therefore, justification for regarding an annual 
banquet as one of the more important proceedings 
of a society, providing the cooking and the oratory 
be both good. This is a view, however, which can 
only be properly elaborated before an audience in 
the right mood to receive it. At times, when 
appetite has not given place to good digestion, it is 
safer to keep a tighter rein on the fancy. 

Undoubtedly, one of the chief objects of a tech- 
nical society is to promote mutual acquaintance and 
esteem among its members. If they are engaged 
in professional, or quasi-professional, pursuits, 
the importance of this is increased, as without 


663 | knowledge of each other it is almost impossible that 
ee4| there can be a strict observance of professional 
666 | etiquette. Such a code of behaviour is the result 


of public opinion, and can scarcely arise until the 


666 | members of a calling are bound together into some 


kind of an institution. Before that happens, 


9|they are in the position of traders who must seek 


an opening for their goods by underselling their 
neighbours. Each is more or less at the mercy 


“| of an unscrupulous rival, or of an astute buyer who 


will cut prices to a minimum by putting his require- 
ments up to tender. The professional man who 
seeks no friends and acquaintances in his own occu- 
pation deliberately throws away a great safeguard 
and source of strength. When he is tempted, as 








663 
— 
he is certain to be, to extend his practice at the 
expense of his dignity and reputation, he lacks the 
restraining influence which comes from the fear of 
cold looks from those he knows. Professional 
etiquette seems sometimes to bear hardly on the 
young; it closes to them certain avenues which 
their strength and energy would enable them to 
appropriate for themselves, but at the same 
time promises far more than it demands. In 
return for submission to its rules, it furnishes 
weapons against the sweater who aims at filling his 

kets by exploiting the selfishness of human 
nature to his own advantage, and it saves a pro- 
fession from attack by members of its own house- 
hold. Such a system can, however, only reach 
perfection as a result of intimate association, de- 
veloped under a great variety of conditions, The 
getting of units under one roof to hear papers 
read is only a single element in its evolution, al- 
though a very important one. An automatic 
dining - table, designed on the principle of the 
braiding machine, which rearranged the guests at 
the end of every course, would be still more useful, 
and would go far to justify the speaker whose words 
we have reported. 

Once a technical or scientific institution has been 
instrumental in welding the members of the pro- 
fession or industry which it represents into a com- 
pact body, the field of its influence becomes 
most extended. This fact was emphasised again 
and again by Dr. Silvanus Thompson in the address 
he delivered on the 16th inst. before the Institu- 
tion of Electrical Engineers.* He said, ‘‘The ad- 
vancement of science depends largely upon the 
mutual co-operation of scientific workers.” ‘The 
progress of electrical engineering, both in its 
industrial and its professional aspects, depends 
likewise in no small degree upon the combination 
of electrical engineers of all classes in active union.” 
‘* Rightly conducted, the influence of such an in- 
stitution as ours, both within and without its borders 
is very great.” ‘‘ If we speak in the name of the 
united profession, we command the respect. . . . 
of public bodies.” In every case the foundation 
which he laid down as a basis of action was the 
consolidation of the profession and industry within 
the Institution. This was an essential preliminary, 
because many of the developments which he con- 
templated could only. be attained by combined 
effort. 

The most obvious business of a technical insti- 
tution is the reading and discussion of papers. By 
that its reputation is made in the first instance, 
and without that its standing cannot be maintained. 
There are other important — of action 
open to it, but they are all subsidiary to this. A 
society that can command a succession of good 
= and lively debates, must of necessity 

vigorous, while one in which this feature 
is of poor growth must soon enter on its decline. 
There are many members of technical societies who 
regard an invitation to read a paper as equivalent 
to the ‘* Come and be cooked,” which was addressed 
to the ducks. They imagine that if they tell what 
they know about their own particular branch of 
business, they will be making a gratuitous pre- 
sent to the world, for which they will gain no 
recompense. These are the practical men whose 
rule-of-thumb knowledge has been gained by end- 
less mistakes, and who imagine that other people 
feel their way in the same blind fashion. They 
remind us of the manufacturers mentioned in our 
last week’s article on ‘‘ American Competition,” 
who made the greatest mystery of their processes, 
while a full account of them was being hawked 
about in the States by their former workmen. 
Trade secrets shared by dozens of foremen and 
workmen are very poor security, and the firm 
that puts more than a limited faith in them 
lives in a fool’s paradise. The clever man adopts 
the motto ‘** Do wt des,” in the belief that he 
will gain as much by vigorous criticism as he will 
lose by his candour. The technical institution 
repays its members for the control it exercises 
over them in the matter of professional etiquette by 
the ample field it offers them for advertisement in 
its theatre. Here it invites them all to display 
their abilities before their fellows, and indirectly 
before the world. If they have experiences to 
relate, theories to air, discoveries to publish, or if 
their ability lies in trenchant criticism, they can 
find a field where they may display their talents 
freely. [n return for their confidences and 


* See page 673 of this issue, 
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their gifts it offers them reputation, and that 
of the best and the most remunerative kind 
—the appreciation of their fellows. Many a 
young man has transgressed the traditions of 
his profession to gain the applause of the public, 
and has lived to see his mistake. Such a reputa- 
tion is ephemeral, and when it dies he is left in 
solitude. The only basis of a successful career is 
the confidence and admiration of the profession ; 
that of the laity is sure to follow. One could name 

score of men who first found their openings by 
papers read and speeches made before societies, 
and from that beginning reached forward to fortune. 

The technical institution has other functions, 
however, than the control and education of its 
members. As Dr. Thompson said, it can exercise 
a direct influence on the development of the in- 
dustry it represents ; it can command the respect of 
public bodies, and can move the administrative 
departments of the Government. It can direct 
attention to the things which make for progress, 
and by pointing out the path along which tech- 
nical advances are being made, or are to be made, 
it can assist the manufacturer, the designer, the 
contractor, the consulting engineer, the capitalist, 
and ultimately the authorities of the local and 
central government. Evidence of the possibility 
of all this is to be found in the researches of the 
Institution of Mechanical Engineers, which have 
profoundly modified scientific and technical opinion 
in various directions. If similar bodies had followed 
the same plan they would have raised their status 
in the same remarkable degree, and it isa matter 
for great regret that some of them with ample means 
have neglected the opportunities that were before 
them. Itis not expense that prevents action ; there 
are plenty of able men who are ready to take part 
in an investigation at the invitation of a technical 
institution, and there are others who are willing to 
afford material opportunities for the carrying out of 
experiments. With such assistance a very small 
outlay goes a long way, while a report presented 
for criticism in draft form, and finally settled by a 
strong committee, has an authority beyond that of 
individual workers even of the best kind. This is 
one of the methods by which technical institutions 
can influence progress. 

The other methods, as outlined by Dr. Thomp- 
son, are concerned with the utterance of the collec- 
tive opinion of the Institution, as voiced by its 
council or by elected committees. Here we are not 
on such sure ground, and much depends on the 
discretion of those who are selected to prepare the 
decision. The value of a report is like that of a 
cheque : it depends on the signature. If it has 
been presented to the institution and debated by 
the members, then it acquires an endorsement which 
greatly adds to its value. This brings us back tothe 
point where we started—that is, that everything 
depends on the representative character of the 
society. If it includes all that is best in the pro- 
fession and the industry, there are practically no 
bounds to its influence for good. It then becomes 
a power whose influence extends far beyond its 
own bounds, and which can mould public opinion 
and official action to a high degree. Such a result 
can only be obtained when the council and the 
members are willing to work zealously together. 
It is beyond the power of a secretary to carry the 
entire burden on his own shoulders. Although he 
can speak in the name of the Institution, he is, 
after all, a paid official, and his words do not carry 
the weight of those of a member of council. A 
request from him for a paper does not imply the 
same compliment as one from the President, and is 
considered in a different spirit. Fortunately for 
the Electrical Engineers, they have a President 
who is known to have their interests at heart, and 
who has shown by his bold and interesting address 
that he does not regard his duties as merely per- 
functory, but is determined to signalise his year of 
office by stimulating the members and the council 
to increased efforts in many directions. 





RAILWAY SCHEMES IN 
PARLIAMENT. 

Wirn the November fogs we have again the pre- 
liminary notices of Private Bill schemes to be 
brought before the next session of Parliament; and 
the appropriateness of such a season for theirappear- 
ance no one can fail to recognise if he has spent 
any time in studying the details such notices un- 
fold. Itis true they are intended to warn all whom 
each scheme may directly concern, as landowners or 





otherwise ; but one cannot help feeling at the same 
time that, like so many legal documents, they but 
serve the purpose of befogging the reader, while 
they have not the advantages of such documents 
in binding both parties equally. They revel 
in minut of but little interest, and make it 
impossible to realise in some cases the purpose 
and significance of the proposed change, that 
will only be evolved in the Parliamentary Com- 
mittee-room, perhaps when it is too late for re- 
cognition and treatment. The draftsman of Par- 
liamentary Bills, for instance, has a habit of 
commencing his new line apparently, say, in a 
ploughed field, and of terminating it with some 
mysterious line, say, No. 4, authorised in a 
stated Act passed in eighteen ninety-something. 
Dickens’ appreciation of a directory for exhilara- 
ting study is thus quite equalled to-day in the un- 
doubted interest taken in such Parliamentary 
notices. 

The time has not yet expired within which 
notices may be given in the Gazette—projectors 
have to the end of the month—-but most of the 
principal railways have already shown their hands, 
and there is little in any of their proposals of much 
importance ; but obscurity, as we have said, is 
relied upon to allay the suspicion of possible oppo- 
nents. The railway strategist, too, always pro- 
motes his checkmating schemes in little pieces, 
the full significance of which is not always grasped 
until the last link is made. There are many 
such cases in railway history. Moreover, fight- 
ing lines are usually carried before Parliament 
by private and unassuming promoters, so that 
it is too early to say that there are no great 
schemes pending. The programmes of the prin- 
cipal companies are gratifying in several respects. 
It is being more and more realised that the main 
lines must have express through tracks, and sepa- 
rate local and mineral roads; and thus it comes 
that four lines are being steadily developed in the 
busy sections. Thus, widening works again pre- 
dominate this year. Euston, Charing Cross, and 
Waterloo stations are all to have additions; 
Manchester and Leeds are to have suburban lines. 
In many instances, again, a desire is shown to do 
away with level crossings, at all events for foot- 
passengers, by the making of bridges; such 
improvement must eventually pay for itself in the 
absence of claims for compensation. There are 
several cases of the absorption of light railways by 
the principal companies. 

The London and North-Western Company pro- 
pose several works of some importance. First, 
mention should be made of a scheme for improving 
the facilities at Euston, which will necessitate the 
scheduling of extensive property. The streets in 
front of the main station, from Seymour-street in 
the east to Melton-street, are to become part of the 
Company’s property, Drummond-street, which runs 
along the front of the station, being closed up. 
Then an extensive strip of property to the west of the 
station, practically from Euston-road up to Stan- 
hope-terrace, is to be taken over, and authority is 
sought for the construction of a line under Hamp- 
stead-road and of a tunnel from Stanhope-terrace 
north-westward, in line with the existing lines and 
tunnels as far as Regent’s Canal, where a new 
bridge would be made to the south-west of the 
existing structure, carrying the main lines across that 
waterway. This should very considerably relieve the 
trafic in and out of the station, and may foreshadow 
widening works still further northwards at some 
other time. As is well known, the company have 
from time to time been widening their main line 
to Carlisle and Holyhead at various points, and in 
the vicinity of Crewe very extensive work has been 
done. The instalment in this year’s Bill is from 
Crewe northwards for seven miles to Dutton 
Viaduct, and this will facilitate not only the north- 
bound traffic, but also that for Liverpool. At 
Garston, in the Mersey estuary, almost opposite 
the entrance to the Manchester Canal, the company 
intend to add another dock to the south-eastward 
of the one now in use. It will be about 500 yards 
long. At Manchester a long footbridge is to be 
made from the London-road Station, which will be 
a great convenience to the townspeople. For these 
and other works already authorised, the company 
propose to purchase lands in Bucks, Northampton, 
Warwick, Worcester, Stafford and York; and, 
conjointly with the Great Western, they are 
securing some lands at the Birkenhead Railway. 
Amongst the other little items in the notice is a 
somewhat unusual proposal for a railway company 











—for power to ‘‘sell, let for hire, use, and other- 
wise deal, in apparatus for the lighting and warmin 
of houses and buildings, for cooking of food, an 
motive power, and for other purposes for which 
gas may be used.” This, it is true, is only in con- 
nection with the company’s gasworks at Crewe 
and Wolverton, but the area of such supply is not 
prescribed. It is not suggested that the name of 
the company will be altered in consequence of its 
new departure in trading. 

The Great Western Railway have the longest 
notice, so far as we have yet seen ; but although 
it suggests a considerable expenditure of capital, 
there are few works of general interest, far less of 
importance. A list of the counties in which new 
railways, alterations, or deviations of existing rail- 
ways are proposed, indicates the wide ramifications 
of the company—Carmarthen, Oxford, Cornwall, 
Glamorgan, Bucks, Berks, Devon, Monmouth, 
Middlesex, Wilts, Gloucester, Warwick, Stafford, 
London, Somerset, Worcester, Dorset, Hereford 
and Denbigh. It is a list of almost the whole of 
the counties of South Wales and West England ; 
but when we come to details, we find deviations 
‘* wholly within” one parish or another ; and how- 
ever much the reader may tolerate a list of coun- 
ties, serious objection would, we fancy, be taken 
to minutize as to these parishes, especially as many 
of the names are unpronounceable. Notice may be 
taken of the raising of the level of the line along 
the sea shore near Dawlish ; and at Plymouth, and 
in its vicinity, similar works are to be carried out in 
several cases to obviate level crossings. Perhaps, 
from an engineering point of view, most interest 
attaches to the programme of bridge-widening at 
various places. Amongst the bridges to be so dealt 
with are the following: that carrying the main 
line over Uxbridge-road and Windmill-lane in the 
north of London; that carrying the Didcot and 
Wallingford branch over a road at Didcot Station, 
another at South Marsh; the Dowdeswell Viaduct 
in Gloucestershire, several in the town of Chelten- 
ham, a number in Aston, a suburb of Birmingham ; 
those in Cheltenham for the Banbury, and those in 
the Midland capital for the Wolverhampton and 
Dudley line. The company propose to take over 
the Taff Vale Railway and to widen it, and also to 
similarly improve the Devon and Somerset line; 
while provisions are to be included in the Bill in 
connection with coal working in the Cockett tunnel 
at Swansea. 

The London and South-Western have no im- 
portant new lines; but propose several extensive 
widening works in continuance of those already in 
progress. The first is at the crossing over West- 
minster Bridge-road, on the western side of the 
railway, between two points distant respectively 
about 1 chain north and 2 chains south from the 
centre of Westminster Bridge-road. Already the 
bridge is very wide. There is to be a widening 
and alteration of the levels of York-street for a 
distance of about 1} chains from its junction with 
Lower Marsh, obviously to give more room for the 
Waterloo improvements. Again, the company 
seek to close part of York-road for vehicular traftic, 
the substitute evidently being a new road of 
approach to the widened station. A large amount 
of property in the vicinity is scheduled ; but it is 
yet too soon to indicate fully the rearrangement of 
the surroundings of the station and extent of the 
alterations. In the vicinity of Vauxhall Station 
there are also to be widening works, and it is pro- 
posed that a large area of dwelling-houses should 
be razed, ‘‘ without the necessity of submitting to 
the Secretary of State for the Home Department, 
and obtaining his approval to a scheme for pro- 
viding new dwellings for persons of the labouring 
classes now or lately occupying those houses and 
buildings.” Then, from Woking up through By- 
fleet, Chertsey, Weybridge, Walton-on-Thames, 
Thames Ditton, Esher and Claremont—a long 
length of the main line—is to be widened, as 1s 
also a further length from Micheldever to Kast- 
leigh: The only new lines are a small loop at 
Chertsey, and another at Eastleigh connecting with 
the Gosport branch. In the country, several roads 
and footpaths are to be closed in connection with 
the widening works, &c. 

There has been much grumbling as a result of 
the combination of the South-Eastern and the 
London, Chatham, and Dover Railways ; we do not 
know whether there is adequate ground for it, 
but if we are to judge by the number of schemes 
embraced in the Parliamentary notice issued by 











the joint concerns, it would scem as if the 
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requirements of the district were not being for- 
gotten. It is among the most voluminous pro- 
grammes yet brought to our notice, probably 
second only to the Great Western. First we have 
a railway starting from the London and Brighton 
line, near the Selsdon-road station at Croydon, 
running through Coulsdon and Sanderstead, and 
connecting both with the Chipstead Valley and 
with the Caterham Valley railway. It is a short 
length, easily made, and suitable for interchange 
of traffic. There is a loop solely in the parish of 
Orpingham, another in the parish of Northfleet, 
connecting the South-Eastern with the London, 
Chatham, and Dover lines. The coast line, which 
terminates now at New Romney, is to be carried 
some 10 miles eastwards as a ‘‘light railway,” to 
join with the Sandgate and Hythe line passing Dym- 
church, Burmarch, and St. Leonard, Hythe ; and 
connecting these coast towns for thefirst time by rail- 
way. The scheme on the list of most importance is a 
widening of Charing Cross Station. In one case, the 
widening work is to commence within the station 
on its south-eastern side, and to terminate in the 
Lambeth parish to the north-west of the bridge 
carrying the line over Sutton-street, so that ob- 
viously the widening should cross the Thames ; but 
no mention is made in the General Powers Bill of 
the bridge. In the other case the widening is on 
the south-west side of the station, but terminates 
before the bridge over the Thames—‘“‘ at a point 
1.60 chains, or thereabouts, measured along the 
railway ina south-easterly direction from the centre 
of the Victoria Embankment.” Villiers-street will 
be widened for part of its length at the south end. 
Curiously enough, this widening of Charing Cross 
Station is made a pivot on which to fix an impor- 
tant working agreement with the Metropolitan 
District Railway Campany, which may have far- 
reaching effects. This will authorise through 
bookings and delivery of trafic, such rebates or 
drawbacks as may be agreed upon, reciprocal run- 
ning powers over the whole of the respective rail- 
ways, and the construction and maintenance of new 
connections and junctions and the improvement of 
existing connections and junctions. In short, it 
includes almost everything but a stipulated absorp- 
tion of the one concern by the other. Between 
Wandsworth-road and Larkhall Rise—in which 
length is the Wandsworth-road Station—the 
Chatham lines and South London running parallel, 
are to be widened. Slightly to the east of Brixton, 
again, the railway of the Chatham Company is also 
to be widened. At Lewisham, Gillingham, and 
Ashford there are corresponding short lengths to 
be widened. The bridge over Loughborough-road, 
and that over Crown Quay-lane, at Sittingbourne, 
are the only specially mentioned widening works 
on such structures. ‘The company propose to pur- 
chase the Sheppy Island Light Railway, and seek 
power torun trains at a greater speed than four 
miles an hour over level crossings. In such case, 
precautionary signalling should be adopted if a 
footbridge is not in all cases provided. 

The London, Brighton, and South Coast Com- 
pany have a modest programme. They have been 
doing some widening down the main line, and this 
is to be continued at Earlswood Station, Reigate, 
and at Three Bridges Station, and also on the 
branch to East Grinstead from the latter place. 
The lengths are not great, but the work is in the 
right direction. |The bridge over the Grove Vale- 
road at East Dulwich Station is to be widened on 
both sides. The only other points which need be 
mentioned are—that the company seek powers to 
enter into an agreement with the City and South 
London Railway in connection with the payment 
for the subway connecting the London Bridge 
Station with that electric subterranean line: and 
that the Grosvenor Hotel is to be bought and 
worked by the company, in conjunction with the 
Newhaven and Brighton Hotels. The Newhaven 
Harbour authorities are parties to a scheme by the 
company for the enlarging of that harbour, from 
which cross- Channel traffic is run by the 
Brighton Company. To the west of the harbour 
there isa piece of ‘‘slob land” known as Sleeper’s 
Hole. It is separated from the harbour by a bank. 
This latter is to be demolished, the water area 
deepened, quay walls built, and a new embankment 
made further west, with a roadway, tramway, and 
all the etceteras of a parade. It willcertainly be a 
great ee to the town. 

The Great Eastern Company vie with their 


neighbours across the Thames in the extent of their 
notice, which includes a great yariety of work. 








Their only new line is a small branch from Lowes- 
toft, a few miles southward to Kessingland, also on 
the Norfolk coast. Their batch of widening works 
includes a length in West Ham, from Pudding Mill 
River to Wharton-road, a short length in Bishop’s 
Stortford and at Ipswich, in substitution for a plan 
authorised in this year’s session of Parliament. A 
wharf 300 ft. long is to be made upon the west 
side of the River Lea navigation at Pickett’s Lock, 
in Edmonton, and two new carriage-roads are to 
be made at Broxbourne, in the county of Hertford, 
by arrangement with the County Council, in order 
to stop up level crossings there. Extensive land 
purchases are to be made, and amongst the other 
items to be included in the forthcoming Parliamen- 
tary Bill are—power for the erection and letting 
of a yacht club at Lowestoft, the appointment of 
special constables for the line, and the conversion 
of the stock of the company, as has been done by 
several other lines. 

The North-Eastern programme is not dissimilar 
to those of the other important companies. Their 
new railways, four in all, are not long. The first 
is a new connection between the Newcastle and 
Berwick main line and the Blyth and Tyne branch, 
which will be of service to suburban residents 
in that quarter of Newcastle and the seaside 
resorts ; and in connection with this, part of the 
main line beyond Newcastle is to be widened. At 
Hexham an alteration is to be made in the line to 
Carlisle. In the County of Durham there is to be 
a new junction between the Consett and the 
Redheugh branches ; and it is proposed also to 
make a deviation of the Seaham Railway authorised 
this year, principally through Easington, Hawthorn, 
Cold Hesledon, Dawdon and Seaham. A short 
railway in Southwick, Sunderland, is to be con- 
structed in connection with the Monkwear- 
mouth branch, the important feature of which 
will be a new bridge over the River Wear, so 
that it will join the Penshaw branch, which 
will, as a consequence, be widened at Hylton, 
Pallion and Millfield—important industrial dis- 
tricts of Sunderland. There will be several 
other widening works in Durham and Yorkshire, 
notably long lengths of the York and Normanton 
line, and of the Hull and Selby, and a new link 
will be made between the York and Harrogate and 
the Church Fenton and Harrogate railways, passing 
through Knaresborough, Spofforth with Stockeld, 
North Deighton, Wetherby, and Kirk Deighton. 
Several footbridges are to be erected in lieu of 
level crossings. Extensive lands are to be pur- 
chased, the most notable case being in Leeds, in 
conjunction with the London and North-Western. 
The North-Eastern also propose to purchase the 
Cawood, Wistow, and Selby Light Railway, and 
the Merrybent and Darlington Railway. 

The new work proposed by the Great Central 
Railway Company appears to be of distinctly 
minor importance, and to consist in the main of 
spurs leading to collieries, wharves, or works. 
The most important work mentioned is a line 
from the company’s station at Beighton, in Derby- 
shire, giving direct access to Rotherham, but this 
line will only be about five miles In length. 
It is proposed to run a spur from this line at 
Handsworth to a point on the River Rother, in 
the parish of Aston-cum-Aughton, and another 
short spur joining the company’s main line at 
Sheffield, is to be constructed in the parish of 
Brightside Bierlow. In Derbyshire a branch is to 
be built from the main line at Heath to the sidings 
of the Clay Cross Colliery Company, the total 
length of new construction being apparently about 
three miles. At Leicester a siding to the gas 
works is proposed. In the Manchester district a 
junction between the company’s main line at 
Dukinfield and their Ashton and Staleybridge 
branch at Ashton is foreshadowed. Other clauses 
of the Bill refer to alterations in the levels autho- 
rised at Wembley for Railway No. 1 of their Act 
of last year, whilst the improvements to their 
existing lines include widenings between Sheftield 
and Handsworth, another widening at Thurlstone, 
near Penistone, and at Barnet-by-the-Wold, in 
Lincolnshire. The first of these only would appear 
to be of any particular importance. An extension 
of time is sought for the completion of railways 
authorised in 1893 and 1895, and running powers 
are demanded over the No. 1 railway authorised 
by the Great Northern Act of 1897. 

The Midland Company’s Bill is of a very meagre 
character, and the new work proposed consists solely 
of a goods branch at Thornhill, near Dewsbury, 





whilst the only important improvement of their 
existing lines brought forward is a widening of the 
Derby and Manchester branch between Chinley and 
New Mills, and of their main line in the Metro- 
olitan district between Finchley-road and the 
elsh Harp. The latter is probably the heaviest 
of the three works proposed. 

A pathetic interest attaches to one of the schemes 
included by the Caledonian Company. They 
threaten to improve Buchanan-street Station, the 
terminus for the company’s traffic into the city from 
the north. Its apparent antiquity is such that one 
wonders whether the station was not in existence 
long before the railway was opened, and now it is 
evidently to go. It necessitates the purchase of 
some property in the neighbourhood, and the length- 
ening of the bridge carrying Dobbie’s Loan over 
the railway. The company also aay a short line 
at Falkirk to the Forth and Clyde Canal there; 
but the North British have running powers in this 
vicinity, and these will hold good for this new line. 
At Uddingston the main line is to be widened for a 
short length ; at Shieldmuir, near Motherwell, a 
junction is to be made with the Lesmahagow branch 
line; and between Motherwell ‘and Flemington 
again the main line will be widened. At Coat- 
bridge—the great centre of the iron trade, with its 
network of railways—one more thread, a short one, 
will be made. But none of these projects involve 
works of engineering importance or serious points 
in what may be termed strategic situations in Scot- 
land ; the two companies are living for the moment 
in amity, and in the Bill some agreements are to be 
ratified. An arrangement, too, has been come to 
in connection with the Lochearnhead, St. Fillans, 
and Comrie line, now beng constructed to complete 
the chain of communication through Perthshire 
across the middle of Scotland, from Dundee to 
Oban. The Caledonian, as was to be expected, 
will be responsible. 

Nor has the North British Company—the great 
rival of the Caledonian—any seriously contentious 
scheme. There are twelve lines projected. The 
first five are wholly situated within the compara- 
tively small burgh of Falkirk, on the Firth and 
Clyde Canal, a fact which alone suffices to show 
that it is scarcely necessary to enter into details 
as to the commencement and termination of the 
several lines. Within the City of Edinburgh there 
is to be an addition to the suburban lines from 
Petershill and South Leith, through Portobello 
and Duddingston. In the east end of Glasgow, 
again, where the company have extensive goods 
dépdts, one or two lines are to be made, mostly for 
the extension of the mineral traffic, and with an 
extension to Springburn in the northern part of 
the city. There is also a short loop to be 
made between the Kelty and Lumphinnans 
branch and the Dunfermline and Thornton Rail- 
way, which loop will be entirely within the parish 
of Ballingry, in Fifeshire. All the lines are 
thus to serve local needs. A considerable amount 
of property is to be purchased, including a large 
area in the vicinity of the Glasgow terminus of the 
line, at Queen’s-street, which foreshadows an 
extension of the station at some early date. And 
here, as in several other railway companies’ notices, 
we come across the general clause that the company 
wishes power, ‘‘ notwithstanding anything con- 
tained in section 90 of the Lands Clauses Consoli- 
dation (Scotland) Act, 1845, to purchase part only 
of, or an easement or servitude in, over, or under 
any house, building, manufactory, or property 
which they may require to take without being com- 
pelled to purchase the remainder.” The company 
also propose to amalgamate or absorb the Aberlady, 
Gullane, and North Berwick Railway Company, 
the Newport Railway Company, and the Eyemouth 
Railway Company, all within the territory of the 
‘*N. B.” They intend also to take over the Bo’ness 
Harbour, largely used for their coal export trade, 
which will be an offset to the Caledonian Company’s 
Grangemouth Harbour; but, in addition, the 
company wish to enable the Burntisland Harbour 
authorities to borrow money on the railway com- 
pany’s security, which will be an advantage. A 
working agreement has also been come to in 
connection with the working of the West Highland 
Railway, and the extension of it between Inver- 
garry and Fort Augustus, along the route of the 
Caledonian Canal. 

The other principal Scotch railway—the Glas- 
ow and South-Western, projects three short 
a. 5g of railway—the first a loop from Kilmar- 
nock, through the adjoining parish of Ricarton to 
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join with an existing line, the second a siding to 
the Afton Pit and of the Lanemark Colliery, and 
the third to the Rigfoot Pit, the two latter being 
in the parish of New Cumnock, in Ayrshire. A 
new road bridge over the Paisley line in the Bella- 
houston district of Glasgow is also to be made. In 
connection with the at works into the Glas- 
gow terminus of the company at St. Enoch’s, in- 
volving a broader bridge over the Clyde now in 
course of construction, the company schedule a large 
amount of property within the City of Glasgow 
partly in proximity to the St. Enoch railway, and 
also on the south side of the river. The company 
seek power to purchase some private colliery lines, 
as well as the Paisley and Barrhead district line, 
authorised two years ago and now in course of con- 
struction. 

The Metropolitan District are evidently satisfied 
the experiment, soon to be tried, of running elec- 
tric locomotives over a short length of their line 
from Earl’s Court is going to be a success. They 
might just as well have come to that conclusion two 
or three years ago, since electric traction has long 
since passed the experimental stage. The company 
now propose to apply to Parliament for power to 
purchase land for a generating station. is land 
is very properly situated alongside the river, so 
that supplies may be water-borne. The position is 
between Lots-road and the Chelsea Creek, close 
by the Chelsea Docks, used principally by the 
Vestry. It is near to the West London Ex- 
tension Railway of the company, where it 
crosses the Thames, and it is proposed to lay mains 
along this railway, as well as along Lots-road, 
King’s-road, Gunter-grove, Finborough-road, Rich- 
mond-road, and Warwick-road to Earl’s Court 
station. The railway will from that station provide 
the way for the continuation of the conductors. 
All the powers incidental for such an important 
undertaking are indicated in the notice, and, of 
course, the company seek authority to work all 
trains throughout their whole system with electric 

wer. The Ealing and South Harrow Railway 
is to be taken over ; an extension of time is sought 
for the Brompton and Piccadilly-circus Railway, 
which has been acquired, and the company will 

y interest on the capital during construction. 

here is to be an alteration in the levels of the 
Ealing and South Harrow line ; the Acton Junction 
Railway is to be finally abandoned, and a new 

reement is to be made in connection with the 
ounslow line. 

Amongst other Metropolitan lines we note that 
the Baker-street and Waterloo deep-tunnel railway, 
now in course of construction, is to be extended at 
the termini at present fixed. Atthe northern end 
the subways will be continued westward from 
Baker-street under Marylebone-road as far as Glou- 
cester-terrace, which will be convenient for the 
Great Central Station there. At the southern end 
the line will extend from Waterloo Station on to 
Oakley-street, just opposite Newman Hall’s famous 
church, one branch trending eastwardly from this 
point to beyond the Elephant and Castle ; while the 
other, a very short length, will terminate near the 
point of intersection of Lambeth and St. George’s- 
roads, the site of the station being in the lands of 
the Indigent Blind School. A foot passengers’ sub- 
way is to be made at the congested area at the Ele- 
phant and Castle into the station, which is a little 
further east, so as to obviate the necessity of pas- 
sengers crossing the street. A similar convenience 
will be provided at the new Marylebone terminus. 
The standard gauge will be adopted and the motive 
power is given as electricity without the usual 
alternatives in such cases. The City and South 
London Railway Company seek powers to increase 
the diameter of the tunnel at their Islington ter- 
minus from ‘‘ not exceeding 23 ft.” to not exceed- 
ing 30 ft. 

he London, Walthamstow, and Epping Forest 
Railway, a line authorised in 1894 and 1895, is not 
progressing as satisfactorily as was expected, and an 
extension of time is sought, with power to increase 
the capital. At the same time it is designed to 
make a part of the line—1 furlong 8 chains long— 
within Walthamstow in tunnel instead of in open 
cutting. 

The Whitechapel and Bow Railway, authorised 
in 1897, is to be altered in one or two details. It 
is eens to raise the level of the bridge carry- 
ing Thomas-street, Whitechapel, over this railway 
and the Metropolitan District line. In another 


case at Bromley St. Leonard, it is desired to sub- 


parish the level of a bridge carrying Campbell-road 
is to be lowered. 

The Leeds City and Suburban Railway is a new 
scheme for a suburban line for the busy Yorkshire 
town. The route to be traversed is from Hunslet 
to Shadwell, a distance of 74 miles. That part of 
it lying within the city is densely populated, and 
contains many industrial establishments ; beyond 
are residential neighbourhoods, and still further 
afield a pleasant rural district. The proposed line 
forms a junction both with the North-Eastern and 
the Great Northern Railways at Hunslet, and the 
works will be interesting. It passes over the 
North-Eastern Railway at Marsh-lane and across 
York-street, and, moreover, the site of the Black 
Swan Inn, in North-street and Vicar-lane, which 
we mention because it is suggested that at this 

int there might be a station to serve the Covered 

arket and the neighbourhood. It continues 
through a busy district to Moor Allerton Bottom, 
within a few hundred yards of the tram terminus 
at the Queen’s Arms. . Thence it continues in 
nearly a straight line to the south end of Moor 
Allerton Hall Grounds in Lidgett Hill-lane, then 
through the Lidgett Park estate, which is being 
rapidly built upon, and comes out close by the 
city boundary at Street-lane, near Park Villas, 
Roundhay. This, it is suggested, would be a con- 
venient situation for a station for Roundhay Park 
and the district. From this point, the line, cross- 
ing Street-lane, goes through land belonging to 
the Leeds Corporation about to be laid out in 
building plots. Thence it takes a direct easterly 
course to a point near the top of Hobberley-lane, 
in Shadwell Village, where, of course, there would 
be another station, that being the terminus. 

Manchester is also to have its city railway, which, 
as proposed, will be 8} miles long. It is to be 
underground, and the company seek powers to take 
part of buildings, notably cellars, vaults, &c., with- 
out purchasing the whole of the buildings, and to 
underpin, &c., such buildings. It is not possible 
to describe the route without a map, but it will 

through the following districts: Northern 
tchells, Northenden, Chorlton-cum-Hardy, Dids- 
bury, Withington, to South Manchester. It com- 
mences at a junction with the Warrington and 
Stockport Railway of the Cheshire Lines Com- 
mittee, and connects also the Leeds and Manchester 
line of the Lancashire and Yorkshire, but agree- 
ments are foreshadowed, not only with these com- 
nies, but with the Great Central, Great Northern, 
ndon and North-Western, and Midland Com- 
panies. 

The Manchester and Liverpool Electric Express 
Railway, on the Behr monorail system, have already 
been considerably boomed. The Manchester ter- 
minus is to be on the west side of Deansgate, and 
that at the Mersey city at the Bluecoat Hospital in 
School-lane. The route is described by the narra- 
tion of parishes, but, taking only the towns, it may 
be said that it goes through Salford, Eccles, Irlam, 
Warrington, Widnes, Allerton, Garston, and Tox- 
teth Park. The generating station is to be in the 
parish of Great Sankey on the St. Helens Canal. 
The company seek power to take part only and 
not necessarily the whole of such property as 
may be interfered with by the construction of the 
railway. 

The Bill of the Mersey Railway Company is for 
power to adopt electricity as the motive power on 
the Mersey Railway, and on such lines as have con- 
nection with the subaqueous line—the Mersey and 
Wirral Joint Committees railway and on part of the 
Birkenhead Joint Railway of the London and 
North-Western and Great Western, to purchase 
land for the construction of generating stations, to 
sell their present rolling stock, &. 

The Sheffield District Railway propose to make 
one or two branches to provide sidings, one at 
Tinsley, into the property at Hadfield’s Steel 
Foundry Company, Limited, and another into the 
works of Messrs. William Cooke and Co., Limited, 
this latter involving a bridge over the Great Central 
line from Sheffield to Rotherham, and the closing 
of several footpaths. The company seek the re- 
lease of money now in the custody of the Pay- 
master-General of the High Court owing to the 
abandonment of lines, &c., power to create new 
debenture stock, and sanction for an arrangement 
with the Midland, Lancashire, Derbyshire, and the 
East Coast and Great Eastern Railways for the 
want of rolling stock and the working of the line. 

We shall deal with other schemes in next week’s 





stitute a footbridge for a subway, and in the same 


issue. 


THE FALL IN TIN, 


Wrruin the past few weeks there has been a very 
welcome decline in the cost of tin, and the violent 
fluctuations of the last few days, especially indicate 
a weakness which ought to be the forerunner of a 
further fall before long. It is unsafe to dogmatise 
on this point, because powerful speculative inte- 
rests still contrel the market; but their hold has 
certainly been much relaxed, and the outlook for 
increased supplies of the metal in the immediate 
future is distinctly promising for the hard-used con- 
sumer. It is this prospect of better supplies that has 
upset the calculations of the market ‘bulls.” It 
remains to be seen what will be the attitude of the 
producers, who are mostly Chinese, on the Straits 
tin fields after the Celestial new year. Seeing 
that they account for about two-thirds of the world’s 
annual total, they are naturally a factor of con- 
siderable importance in the situation; and it is 
possible that they may prefer to persevere in the 
course which has been theirs during the current 
year—of restricting rather than increasing their 
output—in order thereby to keep up values. But 
with the new year a_ considerable influx of 
Chinese miners is promised, and whatever may be 
the policy of those established on the fields, the new 
comers at least will produce for all they are worth, 
and it is significant that the market has convinced 
itself that we shall have more tin from the Straits 
in 1900 than we have had in 1899. Those opera- 
tors whose profits are dependent upon high prices 
would have us believe that no increase can become 
apparent until June, but with them the wish is 
father to the thought. Come they early or come 
they late, larger supplies from the Straits seem 
assured and in the present sensitive condition 
of the market this means a good deal, espe- 
cially as more tin is promised from other 
quarters. We are to have 1500 tons more of 
Banka and Billeton tin, the bimonthly sales have 
been arranged on this basis: and Australia, which 
reports an increase of 880 tons for the year, pro- 
mises at least 1200 tons more for the coming twelve 
months. If we allow an increase of only 2300 
tons from the Straits, we shall have an improve- 
ment for the countries included in the statistics of 
5000 tons, and one-half of this at the most will 
represent the natural growth of the trade, while 
the other half will go some way to readjust the 
loss of last year in the visible reserves. These 
are the chief influences which have induced 
the fall in prices since the high-water mark 
reached at the end of September. At that time 
tin stood at the preposterously high figure of 
150/. 5s. per ton. Last week, after a number of 
fluctuations, it fell at one time as low as 118I., and 
though it recovered again to 128]. in the course of 
a day or two, this week has seen it down to 123/.— 
a loss of 7. in the seven weeks, though there was 
some improvement on this at the time of, writing. 
Were it not that the visible supply at this moment 
is not particularly good, we should no doubt have 
seen a still further decline. The quantity 
actually in sight is under 18,000 tons, compared 
with 21,328 tons at the end of October, 1898, 
and 30,529 tons in 1897. Messrs. Ricard and 
Freiwald’s statistics show that the new sup- 
plies in the twelve months to the 3ist 
ult. were 63,402 tons, while the deliveries were 
66,228 tons. The depletion of 3800 tons on top 
of the 9000 tons of 1897-8 is not an encouraging 
feature. But America, which took 30,000 tons 
in the year to October, against 28,100 tons in 
1897-8, and 22,200 tons in 1896-7, has suddenly 
ceased to buy, having apparently accumulated 
enough to suffice for some time ahead, and this 
cessation has upset the calculations of the specu- 
lators who worked for the rise. Still another 
factor which has told for the lowering of prices 18 
the increase in the quantity in stock at and afloat 





to London from 6906 tons on September 30 to 
8160 tons a month later. The alarming smallness 
of the London stock was a good point with the 
‘« bulls,” and the increase represents another up- 
setting of plans which were never designed to 
benefit the consumer of tin. 








CYCLES AND MOTOR CARS AT THE 
STANLEY SHOW. 

Ir is difficult to write of the cycle exhibits at the 

Stanley Show in the compass of an article. Although 

the number of exhibitors is fewer by about fifty 





than last year, nearly 300 firms are represented and 
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1500 machines. The depression consequent on the 
great boom has not inflicted any real injury in the 
trade. As Mr. Todd put it, ‘‘ the trade now thinks 
more of its machines than of its companies.” There 
are a larger number of motor cars and motor cycles 
shown than last year, and in general interest there 
is not only no falling off, but, instead, a marked 
advance. As regards cycles, apart from the free- 
wheel development, the makers seem to have 
turned their attention more keenly to the im- 
provement and perfecting of the lesser details of 
construction. Consequently there are many of 
these in evidence, and some of them have a 
special interest from the engineer’s point of view. 

The free wheel dominates the Shows this year, 
its boom resembling in magnitude that of the advent 
of the pneumatic tyres. The incredulity manifested 
but four or five years ago in regard to the advan- 
tages of using free wheels has given place most 
remarkably during the last twelvemonth to a warm 
appreciation of, and demand for, the device. Con- 
sequently makers have been rather rushed, and 
have hurriedly put devices on the market, some of 
which will probably not stand the test of long 
service. 

The marvel seems now that there should have 
been any hesitation about adopting the arrange- 
ment earlier. The awkwardness of back-pedalling, 
of catching flying pedals after coasting, the muscular 
movement of the limbs when following the pedals, 
even though no efforts are being put forth, and the 
catching of the Jadies’ skirts, are all arguments in 
favour of the free wheel. 

The Whippet Cycle Syndicate, Limited, made 
some tests with a view to measure by cyclometers 
the proportion of pedalling done on free-wheel 
machines. Ina run of forty miles, from Clapham 
to Ripley, through Dorking, the cyclometers 
showed that ten miles were done without pedalling. 
This may be taken as a fair average of ordinary 
running. 

During the past year, since most firms have been 
working to produce a suitable mechanism for lock- 
ing and release, and a suitable band or rim brake 
for the rear wheel, the results are simply bewilder- 
ing. These mechanisms are numbered by scores, 
and the numerous clutch fittings afford interesting 
studies in the various ingenious devices to attain 
a common result. 

At the Swift stand there is an interesting relic 
in an ancient Cheylesmore clutch, twenty years old, 
of which the myriads of upstarting free wheels are 
the lineal descendants. It may be remarked that 
the Cheylesmore clutch was devised not as a free 
wheel, but to permit the machine to turn corners. 
It was, nevertheless, the prototype of many of the 
clutches now offered as novelties. It simply em- 
bodied the action of rollers running against the 
edges of the central disc or cam, and which were 
either jammed or left free between these and the 
outer ring, by the reversal of the pedalling. 

The Morrow clutch seems to have been, though 
not the first made, the first which attained popu- 
larity. The construction is simple. The toothed 
chain ring is distinct from an inner disc on the 
hub, and connection is made or broken by means 
of rollers. The rollers are free to move in recesses 
cut in the inner disc. At one end of their range 
of movement they jam between the disc and the 
toothed ring. At the other they are free. Spring 
blocks behind the rollers prevent the latter from 
getting crossways. As long as pedalling is going on 
the rollers are jammed into the narrow parts, and 
the inner dise and the chain wheel revolve as one. 
To cease pedalling allows the wheel to run free, 
because the rollers run at once to the wider part of 
theslots. Of this general type are many—probably 
the largernumber—of the free-wheel clutchesshown. 

Though the free wheel is not new, the roller 
type of ntting is comparatively so. The older ones 
were of the ratchet type, the clicking of which was 
objectionable. With the substitution of the rollers 
came the real birth of the now popular free wheel. 
But many good clutches are still fitted with ratchets 
and pawls, while some are forms based on that 
principle, but much modified. 

Vhen we come to details, there are an immense 
number of minute differences in the design of free- 
wheel clutches. Ratchets and pawls are, as we 
have said, still in evidence, besides rollers. Balls 
are also used, wedge-shaped pins, semicircular 
pleces, and so on. Some have springs, others 

ave not. In some the grooves, or the ratchets, 
toothed ring, in others on the hub 
In the Juhel clutch is an intermediate ring. 


are cut in the 
flise. 








Not all the free-wheel chain rings run also 
on ball bearings. The Whippet, among others, 
may be instanced as including ball races. This 
clutch, Fig. 1, comprises four pawls, which enter 
ratchets cut in the bore of the toothed ring. 
The pawls each have a pair of trunnions, one 
of which fits into a hole in the centre piece, the 
other in a hole in the plate which encloses the 
pawls. The chain ring besides runs on two races 
of ball bearings on the centre piece. 


Fig. 1. ) leerered 





Then there is the question of simultaneous, or 
of successive, engagements in the clutch. Many, 
like the Beaumont clutch, are fitted in such a 
manner that the pawls drop, not simultaneously, 
but alternately, into their recessses, the idea being 
to reduce the backlash on the pedals, due to the 
result of wear on the pawls, to a minimum. In 
this clutch, of which there was a big wooden model 
in the gallery, the ratchets consist of blocks of 
hardened steel which drop into recesses in the 
outer ring. Three ratchets engage with eight re- 
cesses in the inner periphery of the chain ring. 
As there may be, therefore, 24 engagements in a 
single revolution, the commencement of a drive is 
practically instantaneous. The pawls lie snugly in 
their recesses, so that there is little friction tending 
to wear them loosely. They are thrust into their 
places by light flat steel springs. They pivot by 
convex ends in concave recesses in the hub rings. 
This firm fits free wheels, with or without ball 
bearings. 

Opinions differ much as to the best means of 
fitting pawls and ratchets—whether all shall be 
engaged simultaneously, or alternately. In favour 
of the first is the- equalisation of the strain all 
round. This, of course, involves first-class fitting. 
In favour of the latter is the fact that alternating 
engagements show whether the amount of back- 
lash of the pedal is regular for all, and each pawl 
doing its share of the work. 

The ‘‘ Micrometer” free wheel has two pawls 
only, which rock in recesses in the interior of the 
chain wheel, and engage with a ratchet on the hub ; 
contact being made at two points simultaneously. 

A curious device is the Bradbury ‘‘ free-wheel-at- 
will,” aterm which is self-explanatory. The rider 
is able to lock or unlock the clutch instantly by a 
movement of a lever on the handle bar, which 
actuates a cord that moves a sliding cap against 
the clutch. When the cap is pulled out, the wheel 
runs free. When the end is left slack, a spring 
fork pulls the cap over the pawls, and locks and 
fixes the wheel. The object of the firm in offering 
this device is the confessed risk of dismounting 
from a free wheel, due to force of habit. It is also 
thought to get over the difficulty of riding with 
free wheels in crowded traffic with machines not 
fitted with rim brakes. The rider is also able to 
pedal backwards as well as forwards. 

One of the neatest free-wheel clutch arrange- 
ments has been introduced, and patented by the 
Rudge-Whitworth Company. It comprises eight 
shallow ratchets on the interior of the chain wheel, 
with which ten crescent-shaped rocking pawls— 
in outline much like the moon in her third quarter 
engage—not simultaneously, but two at a time, on 
opposite points of the diameter. The concave 
edges of the pawls face towards the ratchets, the 
convex rock in seatings in the hub. Between the 
ratchets and the ring of chain teeth a race of ball 
bearings is interposed. 

The cycle men must certainly be congratulated 
on the fact of having devised so many free-wheel 
arrangements, the mechanism of which is wholly 
included between the chain wheel and the hub of 
the rear wheel. But we think on some of them the 








bearing are too small to be durable. The 
Morrow type, though, perhaps, not the most in- 
geniously devised, seems to have capacity for 
wear. So does the Whippet. But this is merely 
an expression of opinion, and the time test alone 
will bring out the best clutch to the top. The 
problems which the designers of free wheels have 
to settle are not quite so easy of solution as people 
may think. Only a little clutch of ratchet, roller, 
or kindred types. But the space is very limited, 
the tendency to wear excessive, and there are the 
chances that pawls will become inoperative. The 
conditions are, therefore, more exacting than in 
many common problems of engineering practice. 

Those who have ridden free-wheel machines say 
they would on no account sacrifice the enjoyment 
and relief which is afforded by being able to rest 
from pedalling down inclines. But when choice 
has to be made of types, the difficulties are as great 
as in the selection of a machine or of a tyre. One 
reason, too, of the popular demand for the free 
wheel, is that it can be fitted to existing machines 
at a moderate cost. Some firms undertake to fit 
any kind of clutch to a machine. It is well to 
note, however, that this needs good fitting. Every 
roadside cycle repairer is not qualified to effect 
the transformation. Another important point to 
remember is that every machine will not stand the 
addition, because with the free-wheel gear the 
hinder wheel is more severely strained than it is 
under ordinary conditions of riding. 

This brings us to the consideration of another 
interesting little detail which is much in evidence 
at the Show, namely, the application of the brake 
to the free wheel. There is quite a battle of the 
brakes going on, the point in dispute being whether 
the rear brake should be applied at ‘‘ any point,” 
or at ‘‘one point” only of the rotation of the 
pedals. The Whippet people endorse the latter 
view, and as they were the earliest to advocate and 
to put a popular free wheel and a rim brake on the 
market, their opinions are worth noting. 

In brief, the principle is, that in an “‘any point ” 
brake the action is too quick, and the brake is liable 
to go ‘‘on” when not wanted, with ignominous 
results to the unprepared rider. On the other 
hand, the ‘‘one point” brake cannot be applied 
unconsciously, since the foot must be moved Nek 
to a certain position before the brake can be applied. 

This view, however, is not that which is taken 
by the greater number of the exhibitors, who, on 
the contrary, seem anxious that you should under- 
stand that the brake which they apply acts at any 
point. The discussion of the relative merits of the 
two systems would be better suited toa cyclist’s, 
than to an engineer’s, paper. 

A back-wheel brake is fully recognised as a neces- 
sary adjunct of the free wheel. Here, too, we have 
an immense variety in design—band brakes, rim 
brakes, and tyre brakes, rim and tyre brakes in 
combination—the second named predominating. 
Many people object to the rim rot in which have 
come into fashion during the last three years, on 
the ground that they strain the rim and spokes, 
causing a tendency to loosen the parts. On the 
other hand, there is the objection to the tyre 
brakes that they are inoperative in the case of a 
serious puncture, that they-are likely to be inefti- 
cient in a puncture of moderate dimensions, and 
that their bearing area is much lessened by the 
practice of ribbing tyres. As to the band brakes, 
the great objection to their use is the necessarily 
small diameter of the band, with reduced efficiency, 
and the heat set up by hard braking. These little 
band brakes work satisfactorily when brand new, 
but their permanent value is open to doubt. 

This seems to sum up the present condition of 
design. Several of the big firms have been- work- 
ing at these problems during the ‘last twelvemonth, 
and all are not yet satisfied with the results, so 
that some new developments may be confidently 
looked for during the coming year. The general 
consensus seems to be that the front brake must 
be retained by reason of its facility for instant 
application in crowded thoroughfares, and the rear 
brake in connection with the free wheel for going 
down hills, in which case there is no severe strain 
on the hands, or in any way on the rider. The 
issue is that the free wheel has been the occasion 
for the duplication of the brakes; consequently 
these are a notable feature of this year’s Show. 
Among others may be noted the Swift Company, 
who fit a back-pedalling rim brake actuated by a 
clutch on the crank axle, and a front rim brake in 
continuation with the foot rests, The back brake 
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acts at any point, and the Juhel gear is used for the 
free wheel. 

A novelty in some of the Rudge-Whitworth 
machines consists in a combined front plunger 
tyre brake and front rim brake, the two acting in 
perfect unison, being connected by double levers, 
and giving a tremendous grip. The device, in con- 
junction with a rear brake, should impart a sense 
of confidence to the most timid rider. 

The same company have a ‘‘six-point”’ brake, 
operated in relation to the larger chain wheel. This 
is, therefore, practically a brake at any point. 
The Senin Utoien are long enough to include two 
adjacent spokes, and extend a short distance be- 
yond, in order to equalise the pressure and strain 
on the rim. 

The Bowden horseshoe rim type of brake is, as 
hitherto, a great favourite, being seen on large 
numbers of machines. The addition of a spiral 
wire and central stranded wire in combination has 
got over the objection to the difficulty of conveying 
the power from the hand of the rider to the back 
wheel. 

There is a good exhibit of the Pedersen machines 
with several minor improvements. Among other 
matters, the saddles are made adjustable for height. 
and handle bars also adjustable vertically to the 
extent of 4 in., consequently the necessity of stock- 
ing a large number of machines to suit all riders is 
not so great. A free wheel—Mr. Pedersen’s 
patent—is fitted, with a back pedal brake. A ladies’ 
machine for ordinary skirts is shown for the first 
time. Though it weighs but 22 lb. it is guaranteed 
to carry a lady of 18 stone weight. 

The Royal Standard cycles of Messrs. James 
Lloyd and Co., of Birmingham, have a chain adjust- 
ment by eccentric; free wheels, brake at any point, 
and a front rim brake. A curiosity at this stand is 
a cycle made for a two-year-old infant, who learned 
to ride at seventeen months. This tiny machine 
is fitted complete in all respects, has 12-in. wheels, 
3-in. cranks, and weighs but 15 lb. 

The Acaténe chainless cycles are again shown, 
now in combination with a free wheel. The bevel 
gears on these machines are cut mathematically 
true, and, being encased with a lubricant, run for 
several years without giving trouble. It is rather 
surprising that their manufacture has not been 
taken up more extensively. As a point of interest 
to engineers, I may mention that Messrs. Brown and 
Sharpe rough cut bevel gears of this class with 
rotary cutters, and then finish them mathematically 
true in a generating machine. 

Several firms now fit eccentrics, or cam plates to 
their cycles, for the purpose of putting even ten- 
sion on the chain; neat devices, preferable to the 
sliding tension in the ordinary machines. 

Several also have an improved attachment for 
the pump. Cooper’s patent secures the pump from 
dislodgement, by using a screw and lock nut. A 
spring attachment for carrying the _—- on a ver- 
tical part of the framing is also fitted by the Rudge- 
Whitworth Company. This firm is also putting 
solid silver ends instead of nickel to the handles, 
to keep a permanent brightness. 

The Crescent Cycle Company show some inte- 
resting details of construction of their framings. 
Instead of drilling and tooling brackets from solid 
castings or stampings, they press them out from 
sheet steel. In the case of a bottom bracket, 
about sixty operations are required. The six prin- 
cipal stages are shown at the stand, commencing 
with a plain disc of sheet steel, and passing through 
the forms of a cup, a cylinder, and finally the 
bracket cylinder with the various bosses pressed 
outwards. Among other points in the practice 
of this firm may be noticed that of making one 
crank .solid with the axle, of having the outside 
joints of the framing flush, and of rendering the 
framing impervious to rust by coating it with a 
waterproof preparation. 

The Cleveland cycles, of the Lozier Manufac- 
turing Company, are worth a study. The lubri- 
cation of the axles is through cotton wick, which 

revents the oil from running out when the machine 
is standing still. The handle bar is interchangeable, 
so that the handles can be made to stand upwards 
or downwards, and they are secured by expanding 
the lower end of the shank, through the medium of 
a nut above. A free wheel is fitted, and a tyre 
brake. 

The Lozier Company show a new ball fitting to 
their 1900 ‘‘ Cleveland” machines, which, they 
claim, minimises the friction between the balls. 
A somewhat similar device has been already 





adopted by engineers in the fitting of races of roller 
bearings, also with the object of reducing friction. 
The ‘‘ Burwell” ball and roller bearing prevents 
the friction which occurs when balls in an ordinary 
race rub in contrary directions. This is prevented 
by the interposition of a roller between adjacent 
balls. This, therefore, produces only rubbing, 
instead of sliding friction. The rollers and balls 
are kept in their correct relative positions in a cage. 

In the Cleveland machines, a neat method of 
fastening the spokes into the hubs is adopted. 
Each spoke terminates at the hub end in a ball. 
This is inserted in a hole drilled in the hub, 
and the act of pulling the spoke in a direction 
tangential to the hub locks it instantly. 

The Lozier chains are made with hardened 
blocks and pins. As this would interfere with the 
riveting over, the metal of the soft side links is 
pressed into grooves turned near the ends of the 
pins, on their reduced shoulders. 

The Spitfire machines are fitted with the Morrow 
clutch, the brake, B.S.A., acting in any position. 
Pressure can be regulated by a moderator. The 
rim brake on the back wheel is worked from a 
handle at the front. In a tandem framing the top 
bar is lowered to facilitate dismounting. There is 
a concealed brake acting on the front wheel. The 
pedals have centre stay-bars; 8-in. cranks are 
fitted to an eighty-four gear. 

Messrs. Burgess, Limited, show the mud-be- 
spattered motor cycle that got first into Brighton 
last week. The Campion Company have a newrim 
brake for the front wheel, and an anti-vibration 
handle bar—india-rubber washers of about # in. in 
thickness with tension alterable. Another anti- 
vibrating handle is fitted with a spring. 

An interesting departure in changing gear is 
shown at the Whippet stand. The older expanding 
Protean gear of this firm, by which from eighteen 
to twenty-one teeth are attainable on an expanding 
wheel, is now supplemented by a new non-expand- 
ing Protean gear, in which the numbers of teeth 
are made to give higher gearing than seventy-three, 
which was obtainable on the original type. This is 
also combined with a free wheel. The construc- 
tion is as follows : 

The new Protean gear consists of two chain wheels 
of different sizes, side by side, Fig. 2, and the chain 
is shifted from one to the other while the machine 
is running, the lateral movement of the chain being 
effected by a fork operated by a lever at the handle 
bar. The face of the larger wheel which comes 
next to the smaller one is not parallel but sloping, 
guiding the chain by means of a shoulder to the 





larger wheel, where it remains until the rider 
chooses to run it on the low gear again. The 
objection to the difference in the tension of the 
chain is got over by the application of a free 
tension roller to the inner part of the lower or 
slack side of the chain when it is on the low gear. 
The front chain wheel is of double width in order 
to allow the chain to run in alignment, no matter 
which rear wheel it happens to be on. Certainly 
the running of the chain off and on rapidly is 
accomplished with much ease, and without that 
jerky action which one would expect to find. The 
inventor is Mr. C. M. Linley. 

Although we do not look to the cycle shows for a 
big display of motor machines, yet there is sufficient 
to indicate that this method of locomotion is grow- 
ing in popularity. We find a fair selection in 
various types which says much for the enterprise 
of the firms who manufacture them. Four or five 
years ago, when firms like the Daimler Company 








laid out their shops with the newest English and 
American tools, to embark in the motor car in- 
dustry, many people shook their heads. Even now 
banter and adverse criticism do not appear to have 
had their last fling. Of course, accidents will 
happen, just as they do in horse vehicles, but the 
advantages of the motor car are often overlooked, 
affording in this respect an interesting parallel to 
the objections which were made to railway travelling 
in the thirties and early forties. To the hundreds 
of people who cannot afford a horse and its keep, 
the car affords a substitute for pleasure or for 
business, while for continuous work the horse is 
not in it. 

The motor carriages, of which about forty are 
exhibited this year, would almost seem, by their 
intricate and complicated mechanisms, to justify 
the humorous remark of Mr. Todd at the opening 
luncheon—that you might get either enjoyment or 
employment out of a motor car. One is not sur- 
prised that the big discounts obtainable on cycles 
are not possible on motor carriages and motor 
cycles. Some of the firms who have sunk capital 
in this business, and which only a year or two ago 
seemed locked up for an indefinite period, are only 
now beginning to reap their reward. 

The Motor Manufacturing Company havea motor 
carriage, ‘‘The Princess,” which is mounted ele- 
gantly on helical springs, distinct from the road 
springs. The tension of these is easily adjusted by 
screws, and they rest upon rubber buffers. This 
fitting has the additional advantage thatthe carriage 
is raised up several inches entirely clear of the 
motor framing, permitting a current of air to pass 
through, which tends to keep the machinery cool. 
The carriage is propelled by a central chain that 
gives an even tension, and has a double-cylinder 
horizontal engine of the Iden motor type. There 
is a series of radiating coolers in front of the car- 
riage, a length of 4 ft. 6 in. of pipe being allotted 
to each horse-power, the motors ranging from 4} 
to 6 horse-power. The ‘: Princess” is fitted with 
solid or pneumatic tyres, with tangent spokes or 
with wooden wheels. 

The Humber motors form an interesting ex- 
hibit in light and heavy cars. In the ‘‘Pheton”’ 
the cooling of the motor is assisted by provision 
for the free passage of air around it. The electric 
ignition, designed to act at various parts of the 
stroke, is a source of economy in working, much 
like the variable cut-off in a steam engine. The 
engine is of 3 horse-power, and makes a normal 
speed of about 800 revolutions per minute. The 
total weight is only 5 cwt. 

The ‘‘M.D. Sociable” of the Humber Company 
is driven by a 2} horse-power De Dion motor, 
fitted in front of the machine where the air can 
circulate round it. The motor is enclosed in a metal 
case, and an aluminium sheet deflects the cool air 
again on the motor before it escapes. The car is 
driven through two-speed gear. It is fitted with a 
handle and vertical shaft, which, when raised, 
serves to start the motor ; when dropped it is em- 
ployed for steering. There is therefore no neces- 
sity to dismount in order to start, or to reach the 
hand back over the side. A pedal throws the 
motor into gear. 

A heavy car, weighing 17 cwt., by the Humber 
Company, is also shown. It has three speeds and 
a reverse ; the water for the jacket is stored under 
the seat, and the petrol under another. The car 
body is carried on its own springs, independently 
of those on the underframe. The ignition is electric 
and capable of regulation. 

The Motor Carriage Supply Company exhibit the 
Simms-Bosch method of ignition, which consists of 
nga magnets in place of accumulators or 
amps. The voltage is only 100, which renders a 
brush unnecessary. By the action of springs the 
ignition is rendered sharp, and equivalent to that 
obtained by higher voltage. 

The motor cars at the stand of Hewetsons, 
Limited, on the Benz system are neat and com- 
plete. Each set of accumulators, of which two arg 
carried, will last during a journey of about 509 
miles ; they also supply light and ring the bell. 








PERSONAL AND TRADE Nores. — The Steele earthing 
device, which is being manufactured by Messrs. Veritys, 
Limited, King-street, Covent Garden, W.C., has been 
submitted to the Board of Trade for their approval. 
After a long series of tests these instruments have, it 18 
stated, been shown to yield very reliable results, under 
crucial conditions, and'to the satisfaction of the Board 
of Trade authorities. 
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NOTES. 


TureE Monrtus’ Suir Losses. 

Last quarter we had to record an increase in ship 
losses which was almost alarming, especially in 
reference to the number of vessels posted missing. 
The quarterly return now issued is of a much more 
gratifying character, for the total tonnage of wrecks, 
&c., is considerably below the average, which may 
be put at about 175,000 tons. Lloyd’s latest re- 
turn makes the total 143 vessels of 118,744 tons ; 
whereas in the preceding quarter the total was 266 
vessels of 251,253 tons, so that the two about make 
the average for the half-year. Inthe quarter under 
review, however, fewer vessels have been broken 
up or condemned than usual. The number is 28 
and the tonnage 23,406 tons, whereas the average 
is about 35,000 tons per quarter. The advance in 
freights results in ships which are neither new nor 
economical, being brought out from their moorings 
for use under favourable conditions as to gross 
receipts. This quarter, too, there have been fewer 
vessels posted as missing. Indeed under all head- 
ings there are decreases. The number includes 
nine vessels of 5167 tons abandoned at sea, five 
vessels of 4572 tons burned, eight vessels of 9468 
tons lost in collision, ten vessels of 6118 tons 
foundered at sea, three vessels of 2254 tons lost 
from unclassified causes, and 59 vessels of 49,516 
tons wrecked. These, with the vessels posted as 
missing and broken up, make up the total of 143 
vessels of 118,744 tons. More than half of the 
total tonnage was made up of iron vessels, mostly 
old steamers, while 45,000 tons of the ships were 
of wooden or of composite construction, mostly 
sailing vessels. It is gratifying to note that Britain 
maintains her splendid reputation for low rate of 
losses per cent. of tonnage; the rate being 0.27 
per cent., whereas the others vary up to over 1 per 
cent. Austro-Hungary only lost one small vessel, 
8) that her rate is 0.03 per cent. ; then comes 
Sweden, 0.22, Germany, 0.31, France, 0.37, 
Holland, 0.41, Spain, 0.59, Russia, 0.64, United 
States, 0.77, Italy, 0.78, Denmark, 0.92, and 
Norway, 1.12 per cent. These rates are all com- 
paratively low. 


Ratiways IN CEYLON. 

Ceylon, the egg-shaped appendage to our great 
Eastern dependency, has an area less than that of 
Ireland, with a population of 3} millions, of whom 
only 6000 are Europeans, and makes but slow pro- 
gress, although the tea plantations are extending. 
The railway system, consisting of six different 
lines, is not extensive, 2974 miles ; but is well 
managed. Probably if Adam’s Bridge, the chain 
of reefs and sand banks, which separate the island 
from the mainland, could be spanned by girders, 
the Ceylon railways, as well as the industries, would 
experience a fillip. The railwayis on a 5ft. 6in. gauge, 
and the original capital cost is just under 280,000 
rupees per mile, and the traftic yields a profit oa this 
original outlay of 6.82 per cent., which should surely 
encourage an extended system. Last year, accord- 
ing to the official report before.us, the traffic train 
mileage brought in 1,206,348 rupees, and the gross 
receipts equalled 6.26 rupees per train-mile, which 
Is a very satisfactory sum. The expenses, again, 
were 2.99 rupees, or 47.5 per cent. of the receipts, 
whereas we in this country spend 58 per cent. of 
the receipts. The Ceylon railways thus make a net 
earning of 3.27 rupees, or 4s, 4d., taking the rupee 
at 16d. Our net receipts are less than 2s. per train- 
mile. In other words, the annual net profit on each 
mile of line in Ceylon is 13,273 rupees, which, at 
the same standard, is equal to 884/. In this country, 
by reason of our great train mileage, we earn about 
five times this sum; but then our capital cost is 
enormously greater. Conditions differ so much, 
that such comparison is only interesting as indi- 
cating the nature of the results, and these it may 
be clear are most favourable. The railway passenger 
Journeys are short ; the average length is 19} miles. 
and the average fare, 2} cents, about ald. In all 
over five million passengers were dealt with, the 
mileage travelled being 104} million miles, so that 
obviously the people take full advantage of the 
lines. But quite two-thirds of the gross receipts 
are got from goods traffic, 481,664 tons having been 


dealt with, in addition to 22,650 live stock. The 
average haul was 64 miles, which is considerable, 
for the island is only 266 miles long, and the 
average rate 15.05 cents per ton-mile, which 
seems high. There are on an average 91 loco- 
Motives in use. 


We are glad to note one or 


two evidences of progressive management. There 
is an extensive parcel business, and accommodation 
is provided for cycles, of which 2439 were carried 
last year. Workmen’s trains have proved a failure. 
Interlocking is being extensively adopted. During 
the latter portion of the year experiments were 
commenced, but not completed, in the use of liquid 
fuel for locomotives. The general adoption of 
of Indian coal instead of Welsh has very consider- 
ably reduced locomotive expenses, including hand- 
ling, having been less by 10 cents per train-mile. 


THE TRAINING AND WorkK oF MARINE 
ENGINEERS. 


Britain’s position as the ocean-carrier of the 
world is more largely dependent upon the skill of 
the engineers who supervise the work in the 
stokehold, and amid the clamour of the engine- 
room than is quite thoroughly appreciated. The 
shipbuilders may construct the most perfect of ships, 
yet unless these vessels are run with an intelligent 
appreciation of their possibilities as to economy, 
as well as efficiency, such excellence in design will 
not avail. One marine engineer may save in coal 
alone to the value of 11. for every hour the ship is at 
sea, and more in upkeep, as compared with another 
having the same machinery but lacking in the quali- 
ties which make for economy. It is true the chief 
engineer of a large ship has gone through a long 
period of training ; but it is no less certain that 
in the passing of years he is apt to lapse into 
a groove, if not to have his vision of engineer- 
ing practice restricted within the plating of 
his own machinery compartments. The only 
corrective influence is the interchange of views, 
and it is for this reason that we think the ful- 
lest support and encouragement should be offered 
by shipowners and others to the Institute of 
Marine Engineers, whose year’s work has just been 
most auspiciously inaugurated. Here we have engi- 
neers fresh from the starting platform, met to dis- 
cuss subjects of everyday practice. A little thought 
before any of the meetings would enable any chief 
engineer to offer in discussion valuable assistance. 
The wealth of such speeches need not be in their 
rhetoric. We are glad to note, too, that members 
afloat contribute to the Proceedings by letter ; this 
should be extended. As an indication of the sub- 
jects dealt with, we may note that at the first meet- 
ings of the session the papers being discussed are 
on ‘‘ Objectionable Matter which Tends to Enter 
Steam Boilers, and its Prevention from so Doing ;” 
on ‘‘ Experiments on the Heat Absorption Power 
of Water ;” on ‘‘ Engine-Room Telegraphs ;” and on 
‘‘The Circulation of Water in Boilers, and its 
Effect on Heating Surface.” The Institute is in a 
robust condition, its membership being over 1000, 
and it is fortunate in having such an enthusiastic 
engineer as Mr. James Adamson as hon. secretary. 
At the Institute buildings at Stratford, too, labora- 
tory tests are to be undertaken. An interesting sug- 
gestion was made at the annual dinner of the Insti. 
tute by the President in reference to the absence of 
recognition of bravery shown by engineers in 
times of danger. There is, as a rule, more pluck 
displayed below at such crises than on deck, but the 
very isolation which adds to the tragedy prevents 
its being appreciated. Sir James Lye Mackay, 
K.C.I.E., therefore suggested that the Institute 
should take steps to record and recognise in some 
way conspicuous instances of bravery and resource 
on the part of marine engineers, and deeds of 
heroism when danger and death are calmly faced. 
We hope to hear more of the suggestion. 





THE NEW AUSTRALIAN LINER 
** ORTONA.” 

THE new Pacific Steam Navigation Company’s Austra- 
lian Liner Ortona has just completed a series of trials 
with successful results and will shortly go on her station. 
On her deep-sea trial, between the South Stack and the 
Eddystone—a distance of 267 miles—the vessel steamed 
at an average 8 of 15.75 knots, the engines working 
at a mean of 81.9 revolutions, while the mean power was 
8550 indicated horse-power. The maximum attained was 
9136, and the revolutions 85; but for the greater part of 
the run the vessel was steaming against a strong wind 
and against the tide. Everything worked most satisfac- 
torily in the engine-room, but that almost goes without 
saying, since the vessel was built and engined at the 
Barrow Works of Messrs. Vickers, Sons, and Maxim, 
Limited, where several of the later Pacific Company’s 
boats have been constructed. The Ortona is the t 
and is also remarkable as the first twin-screw ship of the 
fleet. In her design and construction, which have had the 
advantage of the personal superintendence and experi- 
ence of Captain Conlan, the marine a and 

e 








Mr. Ward, the general manager of the company, the 








most modern conditions have been met. The vessel is 
517 ft. in length, 55 ft. beam, and has a depth of 37 ft. 
moulded to pee deck, the gross tonn ing about 
7600. Sheis subdivided by watertight bulkheads carried 
right up to the upper deck} from which the bulkhead 
doors are readily worked. The ship is built on the cel- 
lular double -bottom principle, with capacity in, her 
bottom tanks for <7 1200 tons of water-ballast. 
This also is divided into watertight apartments. 
There are three complete closed-in decks, viz., upper, 
main, and lower decks, and a "gow orlop deck. Above 
the upper deck there is a ful =e topgallant fore- 
castle, with a range of midship deckhouses between them, 
covered with a promenade deck 230 ft. long, carried out 
to the ship’s side, and supported there by continuous 
frames from the upper deck. Above the promenade deck 
there is another range of midahip deckhouses, covered by 
a boat platform deck carried to the ship’s side and sup- 

rted by stanchions. Above this platform deck at the 
‘ore end a house is provided for captain’s room, chart and 
wheel-house, &c. 

The lower deck forward and aft is constructed to ac- 
commodate 300 ee passengers, all the fittings in 
these spaces being made portable, so that cargo can be 
carried at any time if desired. On the main and upper 
decks aft sleeping berths are provided for 162 second-class 

ngers, with a dining saloon 41 ft. by 54 ft., panelled 
in light and brown oak, with carved capitals. It accom- 
modates all the second-class passengers at one sitting. 
Amidships on this, the main deck, are the sleeping berths 
of 130 first-class passengers, including bath-rooms, lava- 
tories, and children’s dining saloon. The first-class state- 
rooms are fitted with iron folding beds, mahogany wash- 
stands, having a constant supply of fresh water, &c., all 
the metal work being electro-plated. The dining saloon 
for the first-class passengers is at the fore end of the 
midship deckhouses on the upper deck. Abaft the dinin 
saloon on the upper deck are situated the pantry an 
galley, communicating with the dining saloon. On the 
promenade deck at the fore end is a large drawing and 
music-room, panelled in rosewood and satinwood. In 
the drawing-room there are bookcases and cabinets of 
handsome design. Abaft the drawing-room are two 
rep J and card-rooms for the first- passengers. 
Dome skylights and cupolas with stained glass of hand- 
some design are pla over the smoke-rooms, drawing 
and dining saloon ; a circuit of incandescent lamps is also 
carried in the top of these skylights. The smoke-rooms 
and dining saloon are provided with electrically driven 
fans. A smoke-room and bar is provided, and placed 
on the poop deck aft, for the use of the second-class pas- 
sengers. 

e vessel has a complete installation of electric light 
in every part, no less than 800 incandescent lamps being 
fitted. e has the usual appliances for the safe naviga- 
tion and the working of the cargo, including six powerful 
steam winches. On the orlop deck forward, two large 
refrigerating machines are fitted, each capable of cooling 
70,000 cubic feet per hour, and in connection with this 
the fore and main holds and lower tween decks are insu- 
lated for carrying frozen meat ; chambers are also pro- 
vided for carrying meat and other perishable goods for 
use during the voyage. The vessel has two pole masts, 
with two funnels 12 ft. in diameter and 100 ft. high from 
furnace bars. The vessel is equipped with a large number 
of patent seamless steel lifeboats, as well as other life- 
saving appliances. : 

The propelling machinery, which has been designed by 
Mr. James McKechnie, the i. ey director of the 
Vicker’s Company, consists of two sets of inverted 
vertical direct-acting triple-expansion engines, each set 
having three cylinders working on se te cranks. The 
cylinders are 30 in., 50in., and 83 in. in diameter re- 
spectively, and the stroke 54in. The valves are of the 
piston type for high-pressure and intermediate pressure 
cylinders, and of the flat double-ported description for 
ee cylinders. They are actuated by valve gear 
of the ordinary double eccentric link-motion type, and 
the reversing gear is of the ‘‘ all round” type, with steam 
and hand-starting gear. The condensers are cast with the 
back columns of the main engines. The auxiliaries in the 
engine-rooms consist of one large duplex ballast pum 
one fire engine, two direct-acting main feed pumps, an 
one auxiliary feed pump, two evaporators, and one 
auxiliary condenser for taking exhaust steam from all 
auxiliary engines throughout the ship. The engines are 
supplied with steam from four double-ended boilers of 
the marine multitubular type, each fitted with eight fur- 
naces, and worked under Howden’s system of fo! 
draught. The boilers are constructed for a working pres- 
sure of 190 lb. per square inch. A large quulliens dies 
of the cylindrical type is also fitted for supplying steam 
to all auxiliary engines. The ashes are disch over- 
board by means of silent hydraulic ejectors, one being 
fitted in each stokehold. The machinery throughout has 
been under the supervision of Mr. James Teun. 
superintendent engineer of the Pacific Company, the 
resident inspector for hull and machinery having been 
Mr. Hugh Brown, of the Pacific Company. 





Water Suppiy or Ortey.—A new gathering ground is 
pepo to be purchased, and the sanction of Parliament 
will be sought next session to a scheme which provides 
for the purchase of a considerable area of moorland at 
Middleton. The estimated cost of the proposed works, 
including a reservoir to hold 90,000,000 gallons, is 43,0002. 


Coxe IN Francze.—The imports of coke into France in 
the first nine months of this year amounted to 1,037,210 
tons, as com with 1,029,930 tons in the correspond- 
ing period of 1898. The exports of coke from France in 
the first nine months of this year were 42,640 tons, as 
compared with 41,940 tons, 
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THE GRIFFIN OIL LAUNCH ENGINE. 
CONSTRUCTED BY THE GRIFFIN ENGINEERING COMPANY, BATH. 
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Tue Griffin oil engine is an adaptation of the 
Griffin gas engine, of which an account will be found 
in our issue of May 20, 1898.* It may be remem- 
bered that the distinguishing features of that engine 
are its vertical position, like that of the marine engine, 
and the use of two cylinders with one crosshead and 
connecting-rod. It required, therefore, only minor 
alterations to fit it for use ina launch. The general 
build of the engine was just what was required, while 
the arrangement of the cylinders gave an impulse 
every revolution, which was very necessary. At one 
time the combination of two cylinders with a single 
crosshead might have provoked adverse criticism, but 
the extended experience we have had of this arrange- 
ment with compound steam engines shows that it 
forms a good working device. Of course the condi- 
tions are easier in a steam engine than in a gas engine, 
but the problems are of the same type, although 
differing in degree. The non-reversibility of the oil 





* See ENGINEERING, vol. lxv., page 641, 








appliances to reverse the screw while the engine 
revolved in one direction. Generally this has been 
effected by aid of gearing, or by altering the pitch of 
the blades of the propeller, both plans Cane open to 
objection. The Griffin Engineering Company, of Bath, 
have taken the bold course of providing two indepen- 
dent screws, one right-handed and the other left. The 
crankshaft can be coupled to either screw accordingly 
as it is desired to go ahead or astern, one screw being 





Fia. 2. 


engine has always been detrimental to its use in| always free, and rotating idly under the influence of 
vessels, seeing that it involved the use of subsidiary | the water moved by its fellow. Naturally the propeller 
| nearest the boat is mounted on a hollow shaft surround- 




















ing the shaft of the outer propeller. The arrange 
ment is both simple and mechanical, and gives excel- 
lent results in practice, the reversing of the boat being 
effected in a second without noise or shock. 

Another feature peculiar to the Griffin launch 
engine is the method of starting. An oil engine has 
always to be pulled round by hand at first. Ordi- 
narily this is done by aid of the flywheel, but in 4 
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boat such a wheel must be so small in diameter, and 
so low down that it does not readily serve for starting 
purposes. To enable it to do so the Griffin Company 
connect it to its shaft by a clutch, so that it can be 
set loose when required. When the wheel is thus 
released they put it in rapid rotation by means of a 
handwheel and a chuin, storing in it sufficient energy 
to carry the engine through two or three revolutions. 
The clutch is then put into gear, the engine draws in 
a charge, compresses it, and explodes it, thereupon 
the motor enters on its cycle, and runs on automati- 
cally. One of the most laborious and difficult opera- 
tions in connection with an oil launch engine is thus 
rendered comparatively easy. 

In regard to the engine itself the most important 
part is the vaporiser. When heat is applied to 
paraftin oil the effect may be either to evaporate it or 
distil it, or both operations may take place concur- 
rently. In the former no chemical change takes place, 
and if the vapour be cooled it will return to 
its original condition of oil. But if it be dis- 
tilled the oil is ‘‘cracked,” and new bodies are formed. 
Some are permanent gases, while others are of the 
nature of tar, or heavy oil, and readily condense. It 
is probably impossible to convert the whole of the oil 
into permanent gas by this process, without the pro- 
duction of tar, a body which is specially out of place 
im an engine. Now the Griffin vaporiser is designed 
with the express purpose of avoiding the high tem- 
peratures which produce distillation of the oil. To 
this end the oil is first “ atomised” by an air blast 
to bring it into minute vescicles, and these when float- 
ing on the current are subject to radiation, and to 
direct contact with hot air. In this way there is 
little or no direct contact between the oil and 
hot metallic surfaces, while the temperature of 
the radiating surfaces is kept at a safe limit 
by utilising for their heating the expanded ex- 
haust gases after they have left the cylinder. By 
this device a combustible charge is obtained which is 
so well mixed that it is ready to flash off immediately ; 
indeed, it comes so near detonating that it is neces- 
sary to admit a proportion of exhaust gases with it to 
the cylinder. When this is omitted the explosion is 
so sudden that it produces a dangerous knock, which 
would be destructive in time. It is most interesting 


to agree the immediate effect of diluting the charge 
with inert gases; in a moment the noisy labouring 
®ngine, which threatened injury to itself and to its 
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surroundings, quietens down and runs smoothly with- 
out shock or vibration, the explosion having evidently 
been slowed until it becomes combustion. It is a 
combustion, however, which leaves no solid products 
in the cylinder. We have seen an engine opened up 
after a week’s work, and there was nothing in the 
cylinders but a little powdery carbon on the face of 
the pistons. 

In the illustrations on this and the opposite pages, 
Figs. 1 and 2 show the engine standing in the erecting 
shops before it was put into the boat. These views 
show the two propellers, together with the clutch box 
and lever for controlling them, and the starting 
handle for the flywheel. In Fig. 2 the two cylinders 
of the engine, with their long guides and the single 
connecting-rod, are very visible. The other parts. of 
the engine are better seen in the detail views. Fig. 3 
isa section of the cylinder. The attachment of the 
vaporiser A to the valve boxes and cylinders is shown 
in Fig. 4, Fig. 5 being an enlarged sectional view of 
heater with sprayer B in position. On the engine 
there are two pumps used respectively as air 
pressure and water circulating pumps. The air 
pump maintains a constant pressure of air at about 
10 lb. per square inch, the reservoir which it supplies 
being situated in the bed of the engine. From this 
reservoir air is supplied to the sprayer B, which 
atomises the oil for forming the working charge in the 
interior of the vaporiser A. ir also is taken from 
this reservoir to supply the ignition jet. The pas- 
sages E and C respectively connect with the exhaust 
and inlet valves which have a common connection 
through the ports G with the interior of the cylinders. 
The vaporiser is surrounded by the hot exhaust gases 
in the annulus D. These gases enter from the cy- 
linders through the are a E, E and escape by the 

assage I he air which mixes with the oil vapour 
in the vaporiser to form the working charge enters 
through the port G, the working charge os 
through the ports C, C into the cylinders. Govern- 
ing is effected by means of a small air valve, which in 
conjunction with the main inlet valve, is controlled 
by the governors. The air valve regulates the supply 
of air tothe sprayer. When the air is cut off no spray 
is formed, and, consequently, there is no explosion in 
the cylinders. 

The arrangement of the clutch, which is situated in 
the interior of the boat near the stern, is shown in 
Fig. 6. The solid steel shaft, H, passes through the 
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Sore 70 lbs. 


hollow Delta metal shaft J, and on the external ends 
of these shafts respectively are fixed the backward and 
forward propellers. To the internal ends of these 
shafts are fitted the friction plates K, L with the 
friction rings M, N. These rings, which are loose 
in the friction plates, receive motion from the internal 
drum O, which is fitted to the external envelope P, 
this envelope being keyed to the engine shaftQ. The 
double wedge R (Fig. 7) receives motion through the 
rod § from the sleeve T, which is actuated by the 
hand-lever V. When the hand lever is in mid-gear, 
as shown, the rings M, N are quite free in the plates 
L, K, consequently the engine can revolve without 
imparting motion to either propeller. For forward 
running the hand lever is simply moved forward, thus 
pushing the wedge R into the corresponding groove in 
the ring N, which is thus tightened against the plate 
K, causing the hollow shaft J and forward propeller 
to revolve. For backward running the reverse action 
takes place, causing the steel shaft H with the back- 
ward propeller to revolve, the forward propeller bein 
now free to revolve in the opposite direction. It will 
be seen that the rings M, N are flat hoops divided each 
at one place as shown in Fig. 7. The division forms a 
tapered opening into which the wedge R can be thrust, 
expanding the hoop until it binds against the encircling 
cylinder K or L, and causes so much friction between 
the two that the cylinder must move with the ring, 
and thus carry round the corresponding shaft. 

Fig. 8 is an indicator diagram taken from the 
engine, and showing a mean pressure of 70 lb. to the 
square inch. This high figure is attributed by Mr. 
Griffin to the perfect and regulated combustion which 
he obtains by first vaporising the oil, and then dilut- 
ing the mixture with products of combustion, until he 
obtains the best rate of combustion. 

This engine is fitted in a launch which was 
recently in the Thames at Kingston, having come 
from Bath paitly by canal and partly by river. It 
attained a very fair speed of some seven miles an hour, 
and ran wonderfully quietly, the only noise being that 
occasioned by the valves dropping on to their seats. 
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AGRICULTURAL Macutnery.—The value of the agricul- 
tural machinery exported from the United Kingdom in 
October was 72,692/., as compared with 72,011/. in Octo- 
ber, 1898, and 49,0797. in October, 1897. The value of 
the exports in the first ten months of this year was 
823,908/., as compared with 739,268/. in the correspondin 
period of 1898, and 595,736/. in the corresponding peri 
of 1897. 1t will be seen that the exports have madea 

t stride onward this year. uropean countries 
gured in the three last totals for 618,957/., 543,426/., and 
442,390/. respectively. 


Hutt Tramways,—The Parliamen’ Committee of 
the Hull Town Council has resolved, on the recommenda- 
tion of the Works Committee, to instruct the town clerk 
to issue the necessary notices, and take steps to obtain 
a provisional order authorising the Council : To 
construct a double line of tramways in Great Union- 
street, and on the Hedon-road, in substitution for the 
existing tramways, and to extend such double line on the 

on- to eet-lane. 2. To extend the autho. 
rised double line of tramways on the Holderness-road to 
a point about 45 yards west of Aberdeen-street. 3. To 
continue the authorised double line of tramways in Pros- 
pect-street to the south-east end thereof, and through 
Carlisle-street, and the intended new street to the corner 
of Savile-street and Waterworks-street. 
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INDUSTRIAL NOTES. 


THE returns made to the Labour Department of the 
Board of Trade show that the state of employment is 
better than at any period since 1889, the percentage 
of unemployed being lower than any yet recorded. 
The figures are on 2423 returns, of which 1708 
were from employers, 573 from trade union officials, 
and 142 from other sources. In reality, those from 
trade union officials represent many hundreds more 
than stated, for all the branch secretaries report from 
the various districts. The returns, therefore, have a 
wide significance, and are most satisfactory. In the 
123 unions making special returns there was an aggre- 
gate of 506,890 members, of whom 11,674, or 2.3 per 
cent., were reported to be unemployed from all 
causes. The proportion in the previous month was 
2.4 per cent., and a year ago 2.5 per cent. in fewer 
unions. Such a continuation of good employment is 
quite exceptional, and is most satisfactory. Still, an 
unemployed army of 11,674 out of 506,890 is regret- 
able, and shows that something is wrong. 





Good trade is general in most industries. The 
last return shows that in the coal-mining industry 
it was better than a month ago, and than it was 
a year ago. At collieries employing 455,640 persons 
the average time worked was 5.58 days per week 
in the month, as compared with 5.46 in the pre- 
vious month, and 5.44 in.the same month of last 
year. In the ironstone districts trade is equally 
good. At the 126 mines and open works reported on 
there were 16,973 workers employed, and the average 
time worked was 5.80 days per week in the month, as 
compared with 5.83 in the previous month, and 5.73 
in the same month of last year. The regularity of 
work in those mineg and works is most satisfactory 
from all points of view. 

Employment in the pig-iron industry further im- 

roved during the month, and continues considerably 
Souar than it was at the same period last year. At 
the works of 117 ironmasters making returns, 383 
furnaces were in blast, employing 25,671 workpeople, 
as compared with 380 furnaces, a 25,425 
workers, in the previous month, and 359 furnaces, 
employing 23,355, at the same date a year ago. This 
shows an increase of 31 furnaces, and of 2316 work- 
men in the course of the year, and yet the output is 
inadequate to the neal. ' 

In the iron and steel-producing industries employ- 
ment still further improved and continues better than 
it was a year ago. At the 216 works covered by the 
returns 82,099 workmen were employed, as compared 
with 81,620 in the month previous, and 78,903 in the 
same month last year. The number of shifts worked 
on the average in each of the last three weeks was 
5.65, 5.62, and 5.57 respectively. This is a fairly 
respectable average considering the nature of the 
work. 

Employment in the tinplate industry has vastly im- 
proved in comparison with what it was a year ago, 
and it may now be said to be good. At the end of the 
month there were 416 mills at work, inclusive of those 
engaged in the manufacture of black plates, employing 
20,733 workpeople, as compared with 411 mills, em- 
ploying 20,813 in the previous month, and 321 mills, 
employing 16,202 workpeople a year ago. This shows 
an increase of 95 mills, and of 4511 workpeople in the 
course of the year, a most notable improvement. 

In the engineering and metal trades employment 
has continued good, with even some improvement in 
the several branches. The proportion of unemployed 
members in the various unions comprising this group 
was 2.3 per cent., as compared with 2.6 per cent. in 
the previous month, and 2.7 per cent. in the same 
month of last year. As this proup comprises a great 
variety of industries, some of which are divided into 
branches, the proportion of unemployed must be re- 
garded as low and on the whole very ae gage 

In the shipbuilding trades employment is still good, 
but not quite so brisk as previously. This, it appears, 
is due to the fact that repairs were not so extensive 
as they had been. In shipbuilding there was no fall- 
ing off. The proportion of unemployed was 2.9 per 
cent., as compa: with 1.6 in the previous month, 
and 3.7 per cent. a year ayo. The increase of 1.3 per 
cent. of unemployed may he only temporary. 


Employment in the building trades generally con- 
tinues good. The proportion of unemployed in the 
unions reporting was only 1.1 per cent., as compared 
with 1.3 per cent. in the month previous, and 0.9 per 
cent, inthe same month a year There is no indi- 
cation of any slackening off in those trades. In the 
woodworking and finishing trades employment is 
steady. The proportion of unemployed was 2.3 per 
cent., as compared with 2.1 per cent. in the previous 
month, and 1.6 at the same time a year ago. 





Employment in the printing and bookbinding trades 
has improved. The proportion of unemployed was 
3.5 per cent., as compared with 5.1 per cent, in the 


previous month, and 3.3 per cent. a year ago. In 
the paper trades employment is s The pro- 
portion of unemployed was 3.8 per cent. ; in the pre- 
vious month 3.6 per cent. ; and a year ago 4.1 per 
cent. 

In the glass trades the proportion of unemployed 
was 6.8 per cent., as compared with 15.2 per cent. a 
year ago. That the improvement is regarded as per- 
manent is shown by the fact that employers are com- 
plaining of loss of time by the workmen. 

Both in the cotton-spinning and weaving branches 
employment is very good. In factories employing 
82,700 females over 96 per cent. were on full time. 
The worsted, woollen, and hosiery trades are also 
good in all the centres. 

Dock and riverside labourers in London are fairly 
well employed, the average number employed being 
16,228 daily, as compared with 15,431 a month ago, 
and 15,706 a year ago. Agricultural labour was also 
well employed in the morth. 

The total number of fresh labour disputes recorded 
in the month was 38, involving 5275 workpeople. The 
corresponding number in the previous month was 54, 
involving 8858 workpeople ; in the same month of last 
year there were also 54 disputes, the total number of 
persons involved being 12,577. The fewness of dis- 
putes and their light character as regards numbers in- 
volved is rpm aa especially when we remember 
the flush of trade. Of the total number of fresh disputes 
12 were in the mining and quarrying industries ; 11 in 
the engineering and shipbuilding trades, five in the 
textile trades, two in the building trades, and six in 
other industries. Of the 42 disputes, old and new, in- 
volving altogether 6782 workpeople, of which the 
termination was reported in the month, 18, affecting 
3882 persons, were decided in favour of the workers ; 
13, affecting 572 persons, were in favour of employers ; 
eight, affecting 981 persons, resulted in a compromise. 
In the case of the other three, affecting 1347 persons, 
no definite results were arrived at. 

While the disputes were few and the members in- 
volved were limited, the changes in the rates of wages 
were numerous. They affected 160,516 workpeople, 
of whom 159,990 persons received advances averaging 
1ld. per head. On the other hand, 526 persons sus- 
tained decreases averaging 3s. 1?d. per head. The in- 
creases in wages were mainly in the coal-mining and 
iron and steel trades, while the decreases were wholly 
in the rates of pay of seamen and firemen; the higher 
rates obtained in September by strikes at the various 
ports, chiefly on the north-east coast, were not sus- 
tained. In obtaining the above advances, disputes 
causing stoppage of work only involved 1759 persons, 
or 1.1 per cent. of the total ; 4857 workpeople obtained 
their advance by the operation of the sliding scale in 
the mining and metal trades, and 102,900 as the result 
of conciliation without any cessation of work. The 
remaining 51,000 obtained advances by direct negotia- 
tion between the parties affected, or otherwise without 
strikes. The record shows that peaceful methods con- 
tinue to operate, the defeat of the seamen was not un- 
expected, for the strike suddenly collapsed ; the return, 
therefore to the old rates was inevitable. 





The Engineers’ report for the current month states 
that matters were uneventful. Things have been going 
on fairly satisfactory, but as yet the piece-workers in 
Mid-Lancashire have not had the full benefit of the 
award conceded to them. A conference is pending 
between the society and the Employers’ Sulevelion 
where several topics are to be discussed of interest to 
the men. The branch returns show that the number 
of members has again increased, the total now being 
84,762, Of these, the number on donation benefit was 
1959, as compared with 2048 in the previous month. 
The number on sick benefit fell from 1845 to 1812; the 
number on superannuation benefit was the same, 3515. 
The number on donation is very large considering the 
state of trade, but the society is taking action in 
weeding out malingerers on the funds; one young 
fellow, 27 years of age, was excluded. He had only 
been a member two years, one-half of that time he was 
on the funds. It is deplorable that the young and 
hale should obtain what is only intended for the old, 
the sick, and those unable to obtain employment. 
The quarterly accounts show that the net saving 
during the quarter was 24,67l/. 17s. 6d., the total 
balance in hand being 275,837/. 9s. Of that total, 
102,186/. 4s. 6d. belong to the ‘‘ superannuation 
reserve fund.” The general fund is below 3/. per 
member. Attention is again called to the heavy 
arrears, the increase of which in the quarter was 
25007. In a period of prosperity arrears ought to 
be reduced to a minimum, or if bad trade should come 
the benefits would not be available. The war in 
South Africa has rendered it necessary that the work 
of the Johannesburg and Kimberley branches shall 
be transacted at Durban for the present. Members 
belonging to the Reserve Forces are to be placed on 
the same footing as sea-going members. The council 
have decided that a member who forfeits his donation 





benefit through misconduct forfeits also his claims to 








railway fare to any job that might offer. A beneyo. 
lent levy of 3d. per member has been carried by 
78,376 to 52. Votes are to be taken for placing 50/. 
with three co-operative engineering works started by 
the members. It is stated that two of the shops are 
doing well. It requires some little time to test such 
experiments. 


The report of the Boilermakers’ and Iron and Steel 
Shipbuilders’ for the current month says: ‘‘The re. 
turns of unemployed are exceedingly unsatisfactory, 
They show 1148 out of work ; about 1000 of these are 
drawing donation benefit, whilst, on the other hand, 
employers are pressing us for men.” It goes on to 
say: ‘The members on donation have increased by 
nearly 600 during the month. At the present time, 
when work is so plentiful, there ought not to be 
a single able-bodied man on the funds.” If any 
evidence were needed of wilful malingering it is fur- 
nished by the above. The more stringent rules as 
to donation were relaxed in view of the fact that 
repairing jobs were being finished up, and possibly 
with the hope that the more stringent rules had 
done their work. But this was followed by an 
increase of 600 on the funds, while employers are 
imploring the society to send them workmen, able 
me willing to work. The numbers on the several 
funds were as follow : 


Cards granted in 


the month 20 Lastmonth ... 21 
Members signin 
the vacant-boo! 165 ,, * cs 23 
Members on home 
donation See so cs oe 
Members on sick 
benefit ... ois, UR. ee - ... 1348 
Members on super- 
annuation a ee Ge an ois OUR 
Total ... 3054 Total .. 2441 


It is under the three first heads that complaints are 
made, not of the aged and the sick, though the 
latter fund is sometimes imposed upon. The 
quarterly returns show an increase in the funds of 
17,7091. 15s. 4d.; the aggregate balance is now 
277,308/. 5s. 7d.; the total number of members was 
46,173, increase in the month 923. The present in- 
vestments amounted to 145,569/. ; the council propose 
to invest 25,000/. more, making the total 170,000. 
odd. In the list of investments are the Elswick 
Works, Tyne Commissioners, Barrow-in- Furness Cor- 
poration, Clyde Navigation Trust, the London and 
North-Western, Great Western, Midland, and North- 
Eastern Railways. But the branches still hold 
118,559/. 12s. 


The position of the engineatiog trades throughout 
Lancashire continues to be exceedingly good. In ex- 
sng cases complaints are heard that there is a 
falling off as regards new orders to replace those run- 
ning out, but it is tolerably certain that all such 
cases are due to special or temporary circum- 
stances rather than to any turn of the tide towards 
guietening down of trade. In any case the engineer- 
ing firms connected with machine toolmaking, locomo- 
tive and stationary engine building, boilermaking, 
ironmoulding and smiths’ work are exceedingly busy, 
with work enough on hand to keep them fully going 
for some time to come. The electrical and hydraulic 
branches are extremely pressed with work, more espe- 
cially the former, the various establishments having 
great difficulty in dealing with the new orders coming 
forward, in most cases being unable to promise any- 
thing like early delivery. There are also indications 
of increasing activity in the textile machine-making 
industry, in which new work has not been freely com- 
ing forward of late, some new mills being projected 
in the Oldham district. The returns of the chief 
trade unions connected with engineering and allied 
trades show exceptional pressure of work. The Steam- 
Engine Builders have practically a clean book, the 
Machine Workers have only 1 per cent. of unemployed, 
and the Amalgamated Society of Engineers has only 
about 2 per cent. on the books. The Boilermakers have 
but few, and even many of these might find berths if 
they exerted themselves. The whole of the branches 
of unions in the Manchester and Salford district, with 
22,070 members, have only 2 per cent. of unemployed 
from all causes. In the Engineers’ Society there are 
still several on donation, as there have been since the 
dispute, but they are fewer than they were. The 
returns of the secretaries of branches carefully say 
that trade is moderate in many cases, but some report 
it to be good. The iron trade is firm in tone with an 
upward tendency in prices. The difficulty chiefly ex- 

rienced is not a question of price, but of early de- 
ivery. 





The position of the iron and steel trades in the 
Wolverhampton district has decidedly a buoyant busi- 
ness tone. Inquiries are in excess of what producers 
can undertake, as their current quarter’s output 18 
booked. There is an active output going on, but it 1s 
unequal to the demand. Both Seaed and export offers 
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are heavier, and selling rates show a further tendency 
towards an advance. Manufacturers cannot turn out 
material fast enough. Both engineering and construc- 
tive material are in brisk demand, and for immense 
supplies. Prices are not only strong but in some cases 
higher. Steel also is in great demand of all qualities. 
In fact, it would almost seem as if the boom had only 
just begun. The reports to the Labour Department 
of the Board of Trade confirm the above. Throughout 
South Staffordshire and East Worcestershire employ- 
ment continues good with steel smelters, and full time 
is worked in theiron bar, angle, hoop steel, and sheet 
trade. In Shropshire the mills and forges are — 
fulltime. In the engineering branches trade is sai 
not to be quite so good, but only two members of the 
union were out of employment in the two branches of 
317 members. ‘Trade is good with ironfounders, 
bridge and girder constructors, boilermakers, tank- 
makers, and gasholder makers.. At Coalbrookdale 
there is some slackening off, but at Madeley employ- 
ment is good. Cycle makers again complain of me 
ness, but the malleable iron workers are fairly busy. 
In the hardware industries there is some slight varia- 
tion, but no serious slackening is reported. 





In the Birmingham district it is reported that the 
requirements in the iron and steel trades are larger 
than for many years past. All the material that is 
being sold is going into rapid consumption, and there is 
an entire absence of speculation. Membersin the trade 
with almost half-a-century’s experience declare that 
they never remember a more bond-fide. demand, not 
only from this country but from all parts of the world. 
The demand is general, on account of Admiralty work, 
shipping, railways, tramways, —— work, and 
miscellaneous trades. Wagon axles and ironwork for 
transport purposes are being largely purchased r: the 
War Office in this and the adjacent districts. There 
is, however, no Government order for arms or 
ammunition. The proposed federation of the various 
bar-iron firms is, it is said, favourably received, but 
no further meeting has been held in furtherance of the 

roposal. Makers of marked bars are reluctant to do 
0m on the present basis of prices, as a further 
advance is anticipated. Unmarked iron is very firm 
at full rates, and firms decline further orders on 
that basis. The sheet trade has further improved, 
and advanced rates are given. Steelmakers can- 
not keep pace with the demand, which is de- 
scribed as extraordinary, the run being for Bessemer 
billets and blooms, and also for Siemens. Pig-iron 
producers seem unable to accept further orders for 
delivery until well into the first quarter of the new 
year. The general run of trade in Birmingham and 
district is good. Branches of trade unions with 21,437 
members, report 315, or 1.5 per cent, unemployed, as 
compared with 407, or 2 per cent. in the month pre- 
vious. In the eleven branches of engineers, seven 
report trade as good and four as moderate, yet only 
about thirteen or fourteen were on donation. Iron- 
founders, smiths, and strikers report trade as good. 
The cycle trade is quiet, the motor industry mode- 
rate. Employment at Coventry and West Bromwich 
is fair, at Redditch moderate. At Dudley the fender 
trade is good. Employment is good with brass- 
workers, and fairly good with copper tubemakers, 
moderate with brass and copper wire drawers. In the 
other metal trades employment is good with makers 
of bedsteads, nuts and bolts, gas, steam, and water- 
tubes, iron and steel hinges, steel toys and nails, and 
odd side casters. Edge-tool makers and makers of 
scale beams and weighing machines fairly good. Iron 
and tinplate workers report trade as improving, file- 
makers as moderate. Generally the position is good, 
and the outlook most encouraging, especially for this 
season of the year. 


The Lancashire and Cheshire Miners’ Federation 
favour an immediate demand for a further advance of 
5 per cent., thus bringing up their wages to the maxi- 
mum point under the agreement. It is probable that 
some steps will be taken at an early date to convene a 
conference of joint representatives to discuss the 
question. Very high prices are, it is said, being 
realised at the pit’s mouth for coal, both for steam, 
household, and trade purposes. The price paid by 
the Admiralty recently is said to be abnormal ; cer- 
tainly no such prices have been paid since 1873. 





It is reported that wages in the Illinois Steel 
Works are to be raised 100 per cent. at the commence- 
ment of the new year—-from 15l. to 30/. per month. 
This will be a record wage in the steel trade. The 
minimum will be 30/., and the maximum 60/. per 
month. With such wages, how can the concern com- 
pete with British or European labour? ‘Truly trade 
18 prosperous everywhere. 





The forward movement of the Compositors’ Society 
has eventuated in a little unpleasantness. The ques- 


tion appears to be whether the men shall go in for 


INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Inaugural Address.* 


By Professor Si.vanus P. Tuompson, D.Sc., 
F.R.S., President. 


Tue Institution of Electrical Engineers represents not 
only a Ys and growing industry, but also an important 
scientific profession. Any man, therefore, who finds him- 

€ aced by the will of his fellow-members in the posi- 
tion of President of such an Institution may well ask 
himself, on entering upon his term of office pon, of the 
profession, what are the interests of the Institution, what 
the most pressing needs for its development, and how he 
can best serve those interests or aid in that development. 

In these days the advancement of science depends 
a age! upon the mutual co-operation of scientific workers 
and of the societies founded for the diffusion and co- 
ordination of knowledge. The progress of electrical en- 
gineering, both in its industrial and its professional 
aspects, depends likewise in no small degree upon the 
combination of electrical engineers of all classes in active 
union. Rightly conducted, the influence of such an 
Institution as ours, both within and without its borders, 
is very great. If we speak in the name of the united 
profession, with the weight of the whole industry to 
emphasise our views, we command the respect not only 
of all other professional bodies, not only oF other indus- 
tries akin to ours, but of public bodies, central as well as 
local. We can influence even the administrative depart- 
ments of the Government itself when considering any 
regulation or proposed legislation touching electrical 
questions. 

Further, our discussions in this room have a most direct 
influence not only on the development of electrical 
practice, but on that of electrical science. To find an in- 
stance I need hardly go further than the presidential 
address of Professor Hughes in 1886, which set the elec- 
trical world discussing the effects of self-induction. The 
number of. scientific papers read before this and other 
bodies during the succeeding two or three years upon the 
measurement of self and mutual induction is clearly attri- 
butable to the effect of that remarkable address. In 
the electrical world, however, there are many other in- 
fluences at work. Great as may be the influence of 
scientific societies, of the open discussion of scientific 
and technical problems, there are others equally potent. 
The price of the materials used in our industry—iron, 
steel, copper, gutta-percha, indiarubber, mica—the cost 
of coal, the cost of water-power, the cost of transport 
by land and sea, the cost of labour, the technical skill 
and training of our designers and manufacturers rela- 
tively to those of our foreign competitors—all have the 
most direct influence in determining the development 
of the industry in one direction or another, At a time 
of disquietude in international politics, many of these 
factors in the problem may far outweigh the direct 
influence of our Institution. All of them will have an 
influence direct, or indirect, on us. For we flourish in 
proportion as the electrical industry flourishes; and as 
the Empire flourishes, so will our Institution share in the 
general weal. Yet amid this complicated state of the 
conditions which determine the future of the electrical 
industry, our Institution can render real and lastin 
service, if by directing attention to the things whic 
make for progress, if only by pointing out the path 
along which technical advances are being made or are to 
be made, it can assist the manufacturer, the designer, 
the contractor, the consulting engineer, and the 
capitalist, and ultimately the authorities of local 
and central Government. There is no question but 
that at the present time money is being spent in this 
country, in many directions not to the best advantage, on 
electrical schemes which are ill-advised, or antiquated, 
or too petty; that machinery is being constructed on 
wrong lines, to be discarded a few years hence long before 
its natural term of life is reached ; that electrical appli- 
ances, because not made to the standards recommended 
by experience, are made in smaller quantities at a time 
and, therefore, at greater expense than need be. Our In- 
stitution, by the recommendations of its standardising 
committee, has tried to prevent at least some of its 
waste ; and it might do much more without imposing an 
harmful restrictions upon the freedom of a single indivi- 
dual. If it can point out the trend of —— the 
ameliorations resulting from experience in all parts of 
the world ; if it can help to diffuse amongst its member- 
ship generally a knowledge of these things and of the 
latest discoveries and inventions, the benefit it will confer 
not only on its members, but on the industry at large, 
will be no small one. : 

I therefore pro to direct your attention to some of 
the tendencies which manifest themselves at present in 
the electrical world ; some of them, doubtless, transitory, 
but others indicating changes of a permanent kind. _ 

In telegraphy, the oldest branch of our profession, 
there is not much room to chronicle change. Neverthe- 
less, there is an obvious tendency to increased use of 
automatic methods of sending. Slowly but surely the 


self pl 


service, whilst on the Continent and in America the 
advantages of the Wheatstone automatic are u- 
ally recognised, as the increase of matter to be trans- 
mitted over existing land lines causes a demand for 
accelerated methods. It may be here recalled that the 
very first paper read before this Institution on March 13, 
1872, when it commenced operations as the Society of 
Telegraph Engineers, was on the topic of ‘‘ Automatic 
Transmission.” The use of alternating currents of a 
fairly high frequency is also —— attention. Pro- 
fessor Rowland has invented a multiplex typewriter 








ours per week, or on a basis of 42s. for 53 hours 
per week, 
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use of the automatic transmitter is extending in cable | P 


working with alternate currents. The substitution of 
delicate Hoo receivers, working by photography for the 
purpose of enabling more rapid signals to be received, for 
the soap and_ recorders previously used, opens out a 
further field, Just as the limit at which the hand can 
send is surpassed by the automatic sender, so the speed 
at which the eye can read the visible motion is surpassed 
by that of the photographic receiver. In this connection 
the recent su tions on the one hand of Squier and Cre- 
hore, and on the other of Pollak and Virag, demand careful 
attention. The experiments of the latter between Buda- 
Pesth and Berlin appear to have come as a surprise 
to many Continental electricians not previously con- 
versant with the Wheatstone automatic transmitter; while 
the success that pay | have obtained in sending words at 
the rate of 1300 to 1500 words per minute over a land 
line 475 miles long, once more raises the familiar question 
whether a mile or two of subterranean cable inserted in 
the line would not have effectually barred the trans- 
mission and reduced it to ordi rates. We need not 
believe all the nonsense telegraphed by special corre- 
spondents to the daily press from Vienna—that home of 
scientific canards. But Pollak and igen 2 results are 
of more substance than the imaginary achievements of 
Jan Sezsczepanik. It is interesting to note that in their 
experiments success was largely due to the use at each 
end of the line of an inductive shunt—a device advoca 

1 eeealy for cables by our late Past-President, Mr. 
Willoughby Smith. 

When we turn to the question whether such rapid 
methods of signalling will prove of any use on subterra- 
nean or submarine cables, we are still confronted by the 
old difficulty that no improvements whatever in apparatus 
at the ends of the cable will pet rid of the sluggishness 
inherént in the cable itself, if constructed upon the tra- 
ditional patterns, The suggestion which I advocated in 
1893 of accelerating the speed of signalling by attacking 
the problem in the middle instead of tinkering at the ends, 
has not yet borne fruit. My suggestion to construct 
cables with a series of self-inductive artificial leaks of high 
resistance distributed all along its length to combat its 
distributive a , appears to be too radical to be 
acceptable to the cable authorities. But it is self-evident 
that whatever good an inductive shunt (or artificial 
**leak”’) at the end of a cable will do in getting rid of the 
static charges, an inductive shunt (or artificial inductive 
‘*leak ”) at the middle will do just twiceasmuch. Why, 
then, should the suggestion to utilise this known poaeey 
at one or more points along the length of the cable not be 
put to an experimental trial ? , 

Of the tendencies in the telephonic world I forbear to 
speak. Great Britain has little to be proud of her record 
—past and present—in that line. She allowed the micro- 
phone, freely given to the world by its too-generous in- 
ventor, to be exploited as a monopoly by others. 

The competition of electricity with gas as a means of 
illumination has been rende very severe by the im- 
———— introduced during recent years in incan- 

escent gas lighting. The discovery of the properties 
of the rare earths in giving an augmented illumination— 
the result of a purely scientific research—was the founda- 
tion of the invention of the Welsbach mantle. It is 
singular that the very same properties were not turned 
to account in electric illumination before the invention 
by Nernst of the lamp which rs his name; a lamp 
for the commercial introduction of which electrical 
engineers are still waiting expectantly. Meantime, a 
far more important factor in the economic struggle 
remains in a possible reduction of the high prime 
cost of electric wiring of buildings. Could electric 
house wiring be carried out as simply and as cheaply as 
the putting in of gae-pipes, an enormous advance might 
be confidently expected. But so long as our station 
engineers and our fire-insurance inspectors insist on 
having both wires fully insulated, and do not allow an 
uninsulated or a semi-insulated return conductor, so long 
will this advance be delayed. With the introduction of 
armoured conduits for interior wiring, surely the pre- 
judice which requires a double insulation will disappear. 
In the public distribution of electric energy for light- 
ing and power, the necessities of economic working are 
effecting a slow but sure revolution. The methods that 
were in vogue at the date when the Electric Lighting Act 


Y | of 1888 made electric distribution in this country com- 


mercially possible are being superseded. r genera- 
ting units are being used in our stations, Larger areas of 
supply and fewer generating centres in an area are a 
necessity of the time. From the row of little bipolar 
dynamos, each with its own small high-speed engine—a 
sight so familiar in the older lighting stations of this 
country—we are gradually passing to the use of large multi- 
polar machines coupled to rand more economical steam 
engines. Ten years ago a distribution at'six miles from 
the generating station was looked upon askance by many 
electrical engineers. To-day it is recognised that the 
secret of economical work is to generate on the large scale 
—“in bulk,” as the phrase goes—and to distribute over 
large areas at an appropriately high voltage. Whether 
the prime source of power be hydraulic or thermal, the 
roblems of economic distribution are essentially identical. 
‘Two of the most recent examples—both of water-power 
stations—must suffice. At the Kanderwerke at Spiez a 
pressure of 4000 volts suffices for the distribution of cur- 
rent for lighting and — within a radius of six miles ; 
but for the 30-mile distribution from the same station 
to supply the city of Berne and the ge pe Beery Rail- 
way, a 16-000 volt pressure is adopted. e city of Milan, 
which is lit by power from the hydraulic station at 
Paderno, 24 miles distant, receives its currents at 13,500 
volts. When electric energy is thus generated and dis- 
tributed on the larger scale, the time-honoured methods 
suitable for parochial areas must give way to newer 








ones of greater economy. Continuous-current gene- 
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rators and motors are unsuitable for operation in such 
wise at economic voltages. The general superiority o 
alternating currents asserts itself here uncontested. And 
with the greater economy of copper that is afforded— 
in the transmission at a given superior limit of voltage 
—by the use of three-phase currents, commercial con- 
siderations of the most elementary order decree that the 
fittest shall survive. It was, doubtless, in its time a 
great advance when the late Dr. Hopkinson in this 
country, and independently Mr. Edison in America, 
introduced the ‘‘ three-wire ” system, in which by the 
employment of a central or neutral wire three copper 
conductors were made to suffice where four conductors 
had previously been needed. The obvious economy of 
using one neutral wire instead of two separate return 
conductors was sufficient to secure its rapid adop- 
tion. But with the introduction of the three-phase 
distribution we may now have three wires doing the 
work of six, each wire, when the circuits are equally 
loaded, serving as a return for the currents of the 
other two. In cases where, as in three-phase light- 
ing, the three lines are not aed loaded we may, 
by adopting a Y-grouping with a neutral wire lead- 
ing back to the common junction, have one neutral 
wire serving in the place of three separate return con- 
ductors; thus carrying forward Dr. Hopkinson’s idea 
to its logical extension. Experience in Heilbronn, in 
Strassburg, in Lyon, and a score of other places, 
proves that the fear formerly expressed as to diffi- 
culties in balancing the circuits is unfounded. In the 
light of such experience, it is not premature to say 
that the use of the three-wire system with continuous 
currents is obsolete. Obsolete, it is not, however, 
in the sense of being disused. Obsolete it is, in the 
sense that a better and more economical method is known 
and is already largely in use. Of all the new lighting 
stations now under construction in middle Europe, quite 
two-thirds are designed for three-phase work. Even in 
Berlin, where the admirably-engineered group of lighting 
stations on the continuous-current plan has been eminently 
successful, financially and technically, all extensions are 
being made on the three-phase plan ; and in a few years 
the whole will probably have been converted to alternating 
currents. 

While the continuous current is, of course, the only 
species admissible for electrolytic work, with all its 
rapidly growing applications in the chemical industries, 
the superiority of alternating currents for motive power 
and for all long-distance work is every day becoming 
apparent. Only a very short time ago it was the fashion 
to decry alternating currents on the alleged ground that 
alternating-current motors were not self-starting. That 
reflection might have had some weight ten yearsago. But 
the simple truth is that continuous currents will not 
work motors at all except toys of the old Barlow 
wheel type. Let him who doubts this statement ask 
himself what is the purpose of that costly organ, the 
commutator, which is an integral part of every so-called 
continuous-current motor. The sole function of a com- 
mutator is to commute a continuous current into an 
alternating one, or vice versd. If a continuous current 
will drive a motor, why go to the expense of putting into 
any motor a commutator to commute that current into 
an alternating one inside the machine? Moreover, 
the unnecessary commutator—for it is unnecessary if 
the currents are supplied to begin with as alternating 
currents—introduces the risks attendant upon the use of 
‘*brushes ”—risks which have led the imsurance com- 
panies to prescribe that all motors with commutators 
should be put in fireproof enclosures. Let it be once 
realised that the commutator is an unnecessary excre- 
scence due to the supply of a particular kind of current 
which won’t work a motor until commuted, and that, 
with the supply of the proper kind of current, no com- 
mutator is needed, and before long we shall see these 
restrictions withdrawn. A common grindstone is a 
thousand times more likely than a well-constructed 
modern commutatorless motor to cause an outbreak oj 
fire. Yet noone prescribes fireproof enclosures around 
grindstones in any ordinary factory. 

Another tendency of the times is the simplification of 
the switchboard, its construction of fireproof materials 
throughout, and with more room both before and behind 
for the good arrangement of gear and connections, and the 
avoidance of an unnecessary multiplication of fuses. The 
avoidance of step-up transformers by direct generation at 
high voltage is in itself an obvious step toward simpli- 
fication. 

In the working of alternate-current generating stations, 
where parallel running of a number of generators is a 
necessity, the station engineer has always fad before him 
the fear of a serious breakdown should anything happen 
to one of the generators. If the field magnet of any 
one generator loses its magnetism through any failure 
of the exciting current, then all the other generators 
instantly pour an immense current through its arma- 
ture, with dire disaster not only to it but to the 
station as a whole. All manner of devices have been de- 
signed to combat this dread eventuality. Fuses and 
safety devices of every description, including automatic 
disconnecting gear warranted only to operate for currents 
in opposition of phase, are found not always to do their 
duty. _Much discussion has arisen as to whether the 
excitation of alternators in parallel ought to be an exci- 
tation in parallel, or whether each alternator ought to be 
provided with a separate exciter on its own shaft. Even 
excitation in duplicate from two independent sources has 
been tried. It is satisfactory to note that a means has 
been discovered which will entirely remove this source of 
anxiety, and render such accidents impossible in the 
future. Let me here narrate a test described in a recent 
number of the Bulletin de la Société Internationale des 
Electriciens (December, 1898, page 498) upon two alter- 
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nators of 250 kilowatts each, direct-driven at 67 revolu 
und engines, 
ternators oe Se by the well-known 
th alternators were separately 

excited, and were synchronised together and put 
in parallel in the usual manner. While thus running, 
the excitation was suddenly cut off from the field magnets 
of one alternator, and then the steam was cut off from the 
engine of the other alternator, which remained excited. 
Both machines continued to turn, the unexcited alternator 
continuing the supply, furnishing current for the lighting 
circuit, and also supplying enough current to continue to 
drive at nearly normal speed the other machine and its 
engine. This extraordinary test, repeated many times, 
took place in the lighting station of the town of St. 
Ouen. The explanation lies in the construction of the 
alternators. Their eg og ge magnets are furnished, 
on the plan suggested by Leblanc, wlth the device 
termed “ him an amortisseur, which is nothing else than 
a simple and substantial squirrel cage of copper embedded 
in the pole-pieces of the field magnets, each pole being 
perforated with six slots to receive six stout copper rods, 
the whole of which are short-circuited together by two 
external rings of copper. We are all familiar with the 
device of the embedded squirrel-cage construction intro- 
duced by Dobrowolsky and Brown nearly ten years ago into 
the so-called rotors of polyphase motors. In these motors 
the squirrel-cage structure revolves at a slightly lower 
speed than that of the revolving magnetic field ; and it 
has long been known that if the same structure is mecha- 
nically caused to revolve at a speed slightly above 
synchronism, the machine becomes a generator, taking 
wer to drive it. In brief, the induced eddy-currents 
in the copper structure, when revolved above or below 
synchronism, magnetise it and make it act as a field- 
— Leblanc, adapting this device to the actual 
field-magnets or alternators, has not only simplified 
the operation of synchronising, but has given to the 
alternator the new and remarkable property that, on the 
failure of the excitation from the ordinary source, the 
antomatic action of the eddy currents comes into play, 
and thereby entirely prevent the disastrous reactions 
which have been so much dreaded by station engineers. 
I regard this invention as one of the most important of 
recent years. It has been applied also to the 600-kilo- 
watt alternators in the sector of the Champs Elysées in 


Paris. 
(To be continued.) 
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LAUNCHES AND TRIAL TRIPS. 

THE new screw steamer Denbighshire, the fourth 
vessel built to the order of Messrs. Jenkins and Co., 
Limited, of London, for their Shire Line of steamers, 
by the Sunderland Shipbuilding Company, Limited, was 
taken to sea for her official trial trip on the 10 inst. with 
very satisfactory results. The length of the vessel is 
356 ft., breadth 45 ft. 2 in., and depth moulded 26 ft. 5 in. 
The main engines are upon the tri-compound prin- 
ciple, by Messrs. The North-Eastern Marine Engineer- 
ing Company, Sunderland, and have cylinders 24 in., 
40 in., and 64 in. in diameter of 42 in. stroke, steam 
being supplied by two large steel boilers working at a 
pressure of 170 lb. per square inch. 





H.M.S. Sutlej, an armoured cruiser, which was laid 
down on August 15, 1898, at the Clydebank Works of 
Messrs. John Brown and Co., Limited, Clydebank, was 
launched on Saturday, the 18th inst., very quietly. She 
belongs to the Cressy class, and was described in Enct- 
NEERING, vol. Ixvi., page 830, but it may here be noted 
that she is 440 ft. long, 69 ft. 6 in. beam, and at 26 ft. 3 in. 
draught, ay ee 12,000 tons. She will be armoured 
with 6-in. rupp steel, and will be armed with two 
9.2-in. breechloading, twelve 6-in. nt agg and 17 
smaller guns. She will have Belleville boilers, and 
twin-screw engines, to develop 21,000 indicated horse- 
power, and to drive the ship at 21 knots. She is to be 
finished in the financial year 1901-2. 





The s.s. Harriet was taken to sea for her trial trip on 
the 15th inst. She is a steel screw steamer built by 
Messrs. Wm. Gray and Co., Limited, West Hartlepool, to 
the order of Mr. Martin Carl, of Copenhagen, and her prin- 
cipal dimensions are: Length over all, 250 ft. ; breadth, 
35 ft. 6 in.; and depth, 18 ft. 2 in. The engines have 
been su _— from the Central Marine Engine Works of 
the builders, and are of the triple-expansion type, having 
cylinders 18 in., 28} in., and 474 in. in diameter by 33 in. 
piston stroke. The average speed was 104 knots on a run 
to the Tyne. 


The trial trip of the s.s. Erika, built by the Elsinore 
Iron Shipbuilding and Engineering Company, Elsinore, 
Denmark, to the order of the Russian Baltic Steam 
Navigation Company, of Riga, took’place on the 15th inst. 
in the Sound and was considered satisfactory. The vessel 
is built of steel to the highest class of British Lloyd’s 
‘*special survey,” and her dimensions are: 290 ft. by 
42 ft. 6 in. by 20 ft. 7}in. depth of hold. The engines 
are of the triple-expansion type with surface condenser. 





Messrs. John Jones and Sons, Liverpool, launched on f 


the 16th inst. the tugboat Brunswick, being the last of 
four built this year to the order of the Alexandra Towing 
Company, Limited. 


Messrs. Wigham Richardson and Co., Limited, New- 
castle-on-Tyne, launched on Thursday, November 16, a 
steel screw steamer which they are building to the order 
of the Deutsche Dampfschifffahrts Gesellschaft ‘‘Hansa” 
of Bremen, Thesteamer is for the Indian trade, and will 








carry 10,000 tons deadweight on a light draught of water. 


She will be fitted with quadruple-expansion engines 
the Yarrow, Schlick, and Tweedy system, working * 
210 Ib. pressure, which, together with the boilers, arg 
being constructed by Messrs. Wigham Richardson and 
Co., Limited. The vessel was named the Drachenfels, 


Messrs. Furness, Withy, and Co., Limited, Hartle. 
pool, launched on Friday, November 17, a steel screw 
steamer built to the order of the Norddeutscher Lloyd 
of Bremen, Germany. She is over 400 ft. in length, and 
built throughout of Siemens-Martin steel, with a measure. 
ment capacity of 12,900 tons, Triple-expansion engines 
will be fitted by Messrs. Sir Christopher Furness, West. 
Garth, and Co., Limited, Middlesbrough, with cylinders 
28 in., 44in., and 75in. in diameter by 48 in. stroke, steam 
being supplied by two boilers 14 ft. long by 12 ft., and one 
15 ft. 5 in. by 12 ft., working at a pressure of 180 Jb, 
Howden’s forced draught will also be fitted. Messrs, 
Furness, Withy, and Co., Limited, have a duplicate of 
this vessel now on the stocks for the same owners named 
Freiburg. 


Messrs. Ropner and Son, Stockton-on-Tees, launched on 
the 17th inst. a steel screw steamer of the following 
dimensions: Length between perpendiculars, 325 ft,; 
breadth extreme, 48 ft.; breadth moulded, 24 ft. 3 in, 
The steamer has been built to the order of Messrs. Fur. 
ness, Withy, and Co., Limited, West Hartlepool, for Mr, 
H. J. Pallisen, of St. Petersburg. She will be fitted with 
a set of triple-expansion engines by Messrs. Blair and 
Company, Limited, of about 1100 indicated horse-power, 
steam being supplied by two steel boilers 15 ft. 3 in. by 
10 ft. 3 in., their pressure — Ib. per square inch, 
The vessel was named Eduard Bary. 


The Bramble, gunboat, returned to Plymouth on Thurs- 
day afternoon, the 16th inst., for her eight-hours’ con- 
tractors’ natural-draught trial. Satisfactory results were 
obtained. The mean results were: Steam in boilers, 
227 lb., at engines, 202 Ib. ; vacuum, starboard, 23.8 in., 
port, 25.7 in.; revolutions, starboard, 266.2 in., port, 
263.1; indicated horse-power, starboard, 495, port, 455— 
total, 940; air pressure, .45 in. ; speed 11.11 knots. 











On Saturday afternoon, the 18th inst., Messrs. Craig, 
Taylor, and Co., launched from their Thornaby Ship- 
building Yard the second of two very fine steel screw 
steamers, which they have lately had under construction 
for Messrs. A. C. de Freitas and Co., Hamburg. The 
dimensions are 274 ft. by 35 ft. by 23 ft. 8 in. moulded. 
Triple-expansion engines by Messrs. Thomas Richardson 
and Son, Limited, Hartlepool, are being supplied with 
cylinders, 22 in., 35 in., and 59 in. in diameter by 39 in. 
stroke, with two steel boilers working at 160 lb. pressure, 
The vessel was named the onia. 

Messrs. William Gray and Co., Limited, West Hartle- 
pool, launched on the 18th inst. the side ballast tank 
steamer Eva, built to the order of Mr. M. Jebsen, of 
Hamburg. The Eva is similar to the Mancunia, 
Claudius, and Wearside, the first side tankers by the 
same builders. Her dimensions are: Length over all, 
350 ft. ; breadth, 51 ft. ; depth, 27 ft. ; deadweight capa. 
city, 6200 tons, with large measurement capacity and 
deck area for cattle or timber, &c. The side tanks 
(McGlashan’s) extend through the main and after 
holds and engine-room for a length of 191 ft. for which 
distance the ship has double sides, adding A son d to her 
strength, and also to her safety. These advantages are 
secured without extra material being uired in the 
construction of the side tanks, lower decks, and other 
parts used in strengthening ordinary ships, and which 
greatly impede stowage, being dispe with. The 
machinery consists of a fine set of triple-expansion 
engines of over 1400 horse-power, having cylinders 254 in., 
404 in., and 67 in. in diameter and 45 in. piston stroke, 
with three main boilers to work at a pressure of 170 lb. 
per square inch, all by the Central Marine Engine Works 
of the builders. 


On November 18 there was launched from the yard of 
Messrs. Irvine’s Shipbuilding and Dry Docks Company, 
Limited, at West Hartlepool, a steel screw cattle and 
cargo steamer named the Manchester Shipper, built to 
the order of the Manchester Liners, Limited, of which Sir 
Christopher Furness is chairman. The vessel is being 
built expressly for the Canadian service, and has a cargo 
capacity of 10,666 tons. She is of the following dimen- 
sions, viz.: Length, 382 ft.; breadth, 48 ft.; and depth, 

4 ft. She carries about 500 head of cattle. The vessel 
is divided into six watertight compartments by means of 
seven steel bulkheads all of which extend to the upper 
deck. The engines are being constructed by Messrs. 
William Allan and Co., Limited, of Sunderland, and are 
of the inverted triple-expansion type having cylinders 
25in., 4lin., and 69 in. in diameter by 48 in. stroke, 
steam being supplied by three single-ended boilers 14 ft. 
aan by 11 ft. long with a working pressure 
of 1 5 


The Hyacinth, cruiser, has completed her two 30-hours’ 
coal-consumption trials, the one at one-fifth power and 
the other at 75 per cent. power. The results were satis- 
actory. The main results on the later trial were : Steam 
in boilers, 260 Ib.; at engines, 229 lb.; vacuum—star 
26.1 in., port 26.8 in.; revolutions—starboard 150.4, port 
151.7 ; indicated horse-power—starboard 3890, port 3828, 
total 7718; consumption of coal per indicated horse-powet 
per hour, 1.47 lb.; speed, 17.34 knots. 











Frencu Licnrnouses.—The French Government is in- 
stalling a system of wireless telegraphy between light 





houses on the French coasts; 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompmeD By W. LLOYD WISE. 
ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

eed UNDER THE ACTS 1888—1888. 
mber of views given in the Specification Drawings is stated 
eo rf ahoce 008 are mentioned, the Specification is 
t illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics, 

Copies of Specifications may be obtained at the Patent Ofice Sale 
Branch, 25, Southa Buildings, Chancery-lane, W.C., at 
the a grey apes of 8d. 

The date of advertisement of the of &@ complete 
Specification is, in each case, given after the abstract, unless the 
Pat sealed, ee oe ees Sate. , 

date o; 


tent has been 
Any person may at any time within two months 
advertisement of the tance of @ com: Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 
AGRICULTURAL APPLIANCES. 


25,050. R. and W. Wallace, Whitletts, Ayr. 
Fertiliser Distributor. [4 Figs.] November 28, 1898.— 
This invention relates to the construction of machinery for dis- 
tributing or sowing artificial manures and more particularly to 
machines of the kind described in Patent Specification, 24,830, 
1893, whereby such machines instead of sowing artificial manures 
in drills only are made capable of distributing the manure broad- 
cast. In the machine hereinbefore referred to a pair of discs 
revolve between the bottom of a hopper and a flat piece or table 
and move the manure dropping from the hopper into delivery 
shoots. According to this invention the manure drops from the 
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lower end of the shoots on to the upper side of the two discs 
each of which is made with a number of ribs or vanes on its upper 
side, and also carries a small bevel pinion which gears with a 
bevel wheel on a shaft carried in bearings in the framing. When 
the machine is in motion the discs are made to revolve at a com- 
paratively high speed in opposite directions and the ribs or vanes 
direct the manure falling on to the upper surface of the discs so 
that it is distributed broadcast over the field. In the event of the 
machine being brought suddenly to a stop, a clutch slips and 
Ay the parts to come to rest gradually. (Accepted October 18, 


ELECTRICAL APPARATUS. 
(Felten and 


25,095. G. G. Hardingham, London. 

Guilleaum, Mulheim, Germany.) Submarine Cables. 
[8 Figs.) November 28, 1898.—This invention relates to a method 
of constructing electric cables for submarine use, the object 
being to p:oduce a conductor having a smooth outer surface and 
a reduced electrostatic capacity. Instead of enclosing the core 





























wire by cylindrical wires, specially formed wires are employed 
which have a cross-section so shaped that they adapt themselves 
closely to the surface of the core wire while being laid up around 
the same ; the cross-section of the said wires being in the form of 
Segments of an annulus, so that when laid up around the core 
wire they form a concentric covering having a smooth surface. 
(Accepted October 25, 1899.) 


oil. L. L, Hartvigson, London. Electric Cables. 
ble November 7, 1898.—This invention provides an electric 
cable of the kind illustrated, intended to be’ used more particu- 
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wry ne telegraphic purposes, and formed as shown with the 
Coat of ej reaucing the resistance, electrostatic capacity, and 
of dielectric in the same. (Accepted October 25, 1899.) 


Tramways. (2 Figs.) November 28, 1898.—This invention 
relates to electric surface contact tramways of the kind described 
in specifications of Patents 14,252 and 18,416 of 1897, and has for 
object to apply these devices to cases where rails are not used as 
a return circuit. A return circuit is made through a second 
seriesof road studs arranged lel to those of the supply cir- 
cuit, a second skate or its: equivalent being ed beneath the 
car. The studs of the return circuit may be connected in several 
ways : (a) With independent switch mechanism in each, as in the 
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supply studs; (>) with switch mechanism operated by contacts 
in the switches of the supply studs; (c) without mechanism but 
operated by contacts in the switches of the supply studs; (d) by 
permanent connection to an independent return feeder or main, 
either wholly insulated or partially insulated, or not insulated 
at all from the ground. The return studs may be provided with 
guard-plates, or onecommon guard-plate for a supply stud and a 
return stud may be used. When the return main can be kept 
at a low potential, the return studs may all be permanently con- 
nected thereto. (Accepted October 18, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23,547. S. Simpson, Exeter. Gas Governors. [3 Figs.] 
November 8, 1898.—This invention relates to gas governors, in 
which the valve is controlled by a bell or float, in such manner as 
to reduce or increase the outlet pressure as the float is raised or 
lowered, thus varying the pressure to meet the demand. A 
eircular valve chamber is provided, into which projects a rectan- 
gular extenslon oi the inlet pipe having a rounded stop end. In 
circular seats or fittings in the top and bottom of the extension 
there works a vertical cylindrical valve suspended by a rod from 
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the float, the said valve being hollow and provided with a series 
of slots or notches of tapering width in its upper end, so that when 
the valve is in its uppermost position the plain portion extends 
through the inlet pipe from the top to the bottom seat or fitting, 
and prevents gas from passing through the governor. When, how- 
ever, the valve is lowered, owing to the reduction of pressure 
within the bell, the slots or notches are brought below the —_— 
seat or fitting, and extend more or less into the inlet pipe, thus 
allowing the gas to pass through to the outlet. Means for adjust- 
ing _ working pressure are provided. (Accepted October 25, 
1899. 


22,451. A. E. Creese, London. Gas e Valve 
Gear. [2 Figs.) October 25, 1898.—This invention relates to 
improvements in explosion engines and comprises an arrangement 
of the admission and exhaust valves for the purpose of preventing 
rapid wear. The admission and exhaust valves are placed at the 
top or at one end of the cylinder, the valve-r projecting 
through the ends of the valve and exhaust chambers respectively, 
and being normally closed by spiral springs, the outer end of each 
valve-rod being provided with a disc. If an exhaust valve it is 
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operated by a leveractuated from the crankshaft of the engine, 
having an arm which periodically strikes the disc upon the end of 
the valve-rod so as to depress the valve, the arm being arranged 
so that it strikes the disc out of centre, the result being that the 
disc (and with it the valve-rod and valve) is turned, thus graduall 
revolving the valve with respect to its seat and insuring that it 
not worn unequally. The admission or inlet valve, which is 
opened by suction, is also rotated slightly each time it is opened, 
by the movement of the end of the spring as it is compressed. 





25,098, 8. P. Thompson, Lendon. Surface Contact 


SHIPS AND NAUTICAL APPLIANCES. 


10,724. R. Meldrum, Glasgow. Chocks for Ships 
Boats. (4 Figs.) May 23, 1899.—This invention relates to 
“chocks” or supports for boats, and has for object to provide an 
arrangement whereby the boat can be held firmly in position rest- 
ing upon the chocks until such time as it is desired to lower 
the boat into the water when the chocks can be moved down out 
of position in such manner as to allow the boat, suspended from 
the falls, to be freely swung out of place. When the boat is rest- 
ing in tion upon the chocks its keel is supported by means of 
a special device. Secured to the dock are two metal e8, one 
for each end of the boat and to each frame two chocks are 

ivoted. Each chock consists of a tee-iron which is curved or 
nt and thickened at its upper end. Screwed to the tee-iron is 





a wooden face piece or block and pivotally secured to the upper 
end of each chock by means of a removable tapered pin is an in- 
clined stay, which at its lower end is pivoted in a bracket secured 
to the deck. At the lower end of this stay is an — bent 
bracket secured to the deck. At the lower end of this stay is an 
outwardly bent foot, whilst at its upper end there is a lug or eye 
to which a slip link is secured, from ‘which a gripe is extended up 
to the catch on the gunwale of the boat. Working in each of the 
frames is a Lary. or piston capable of being moved up and down 
vertically, and this plunger has at its upper end a jaw which grips 
the keel and at its lower end can supported in position by 
means of a tumbler or cam which is carried upon a pin secured 
in the frame. The tumbler can be raised and lowered by means 
of a lever or by ropes. (Accepted October 18, 1899.) 


16,480. F. Friedenthal, Preston, Lancs. Propeller 
Pitch Indicator. [3 Figs.) August 14, 1898.—By this inven- 
tion an apparatus is provided which serves to indicate the screw 
pitch of any part of a propeller blade to which it is —. To 
use the instrument part circular lines are drawn on the face of 
the blade at an equal distance from each other and from the centre 











of the boss at intervals marked in the quadrant C, the points D 
are then set by the index so as to correspond with the diameter 
at which it is wished to measure the pitch, the leg A is then placed 
on this line and the other leg A, is opened until the outside edge 
is parallel with the end of the boss, or at right angles with the 
centre of the shaft. The pitch is then indicated on the quadrant 
CO inside the leg A). (Accepted October 11, 1899.) 


20,269. A. R. Upward, London. Collapsing Paddle. 
ig8.] fepleuioe bray ele invention relates to collap- 


(2 
sing propellers adapted to be reciprocated under water for the 
propulsion of light craft. A somewhat umbrella-shaped form of 


apparatus is prepared, and is adapted to be attached at the end of 























a punt pole when it is desired to navigate in deep water. 
pole is alternately thrust and drawn with a backward and for- 
ward motion, and is attached by a hinged joint to 

through bearing blocks on a travelling 





(Accepted October 25, 1899.) 





locks the rod turns, thus providing for steering by 
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propeller to be set or thrust through the water at any angle 
which may be given to the pole. Modifications are described. 
(Accepted October 18, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


23,527. H. E. Gamble, Hoboken, Belgium. Steam 
Engines. (3 Figs.) November 8, 1898.—Among the objects of 
this invention are reduction of vibration and economy in work- 
ing, and in accordance therewith the pressure in the cylinder is 
caused to produce at the same time motion in both directions, 
the two reacting parts being so coupled that the a~y of either 

be kn Aieanhl 


of them tends to produce a movement opp c of 





which is fitted to the small end of the bell-mouthed pipe which 
passes into the furnace. When the whole becomes heated a 

vapour forms which is conveyed to a spreader with copper 
centre check-pieces which split the us vapour and give it 
an impetus to spread over the whole surface of the furnace. 
The retort pipe or vaporiser can be carried to a considerable 
length, or may be bent to an angle to suit the special require- 
ment of the boiler or furnace to which it is attached. (Accepted 
October 18, 1899.) 


24,091. T. D. G. Drayton, Haydock, Lancs, T. 
Robinson and A. Ball, Istown, Lancs. Relief 
Valves for Locomotives. [2 Figs.) November 15, 1898. 
—This invention relates to relief valves for locomotive and 





the other part. The engine cylinder is ited on tr 
eccentrically placed with reference to the rotatable discs which 
carry it, and the piston or connecting-rod is similarly mounted 











on a second d'sc which is in gear with that of those carrying the 
cylinder, so that motion of the piston causes the disc carrying the 
ae to rotate in one direction, the disc carrying the cy- 
inder rotating in the other. It isstated that by these means there 
is obtained an equilisation of forces, and consequeutly an engine 
more perfectly balanced and more free from vibration than is 
common. In lieu of the discs connecting rods or cranks may 
employed, while the steam or other inlet and exhaust ports and 
pipes for the cylinder may be either located in the trunnions or 
the connection may be made by flexible pipes or through sliding 
surfaces. (Accepted October 18, 1899.) 


23,711. K. Gamper, Sielce, Russia. Corrugating 
Boiler Tubes. (2 Figs.) November 10, 1898.—This inven- 
tion relates to « process for corru — heated tubes by subject- 
ing them to internal pressure, and at the same time compressing 
them lengthwise. The ends of the welded red-hot iron tube to 
be corrugated are clamped and tightened into two press-platens. 
Divided profile-rings, which can readily be locked up, are then 
arranged at a certain distance apart upon the tube in a longi- 
tudinal direction between the two press-platens, and the heated 
tube is put into these rings. Pressure is then applied in the 
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axial direction of the tube, whilst at the same time the walls of 
the tube are subjected to internal pressure by means of com- 

ressed gases or vapours which consequently effect the outward 
Coins of the tube against the rings n, and thereby form cor- 
rugations therein corresponding to the configuration of the rings. 
The number and form of the corrugations depend upon the num- 
ber, profile, and distance apart of the rings. The axial pressure 
prevents the extension and weakening of the material of the 
tube-walls, because the ——— follow up the shortening of 
the tube produced by the formation of the corrugations. (Ac- 
cepted October 18, 1899.) 


22,642, R.Gregory, London. Liquid Fuel Burners. 
{4 Figs.) October 28, 1898.—This invention relates to a system 
of burning liquid fuel with or without other fuel. An injector 
constructed with an inlet to allow a constant supply of liquid 
fuel to through a central tube according to the requirements 
of the furnace is used, and the tube is surrounded by the outer 
casing of the injector which is formed with a second inlet for a 
supply of steam which is made to flow around the tube and 
issue from an annular opening slightly V’d out at the bottom. 





Attached to this outlet of the injector is a pipe with an expansion 
chamber which forms a mixer, it being contracted at the outer 
end from which the steam and fuel are made to issue. The 
injector is fixed centrally in a beli-mouthed bend pipe which is 
fitted with diaphragms of wire gauze at the large end for the 
purpose of minimising the noise caused by the steam and air 
meeting. The large end of the bell-mouthed pipe is fitted with 
an adjustable cover for regulating the supply of air which is 
induced by the action of the steam under pressure, which steam 
with the said fuel and air is carried forward to a retort pipe 


stati y engine cylinders. The fo gger comprises a pipe 
connecting the two opposite ends of the cylioder or valve chest, 
and controlled by a specially constructed valve or valves that 
eg when the steam is shut off from the engines, and close when 
the steam is turned on, thereby allowing the machinery freedom 
in running, and reducing the wear and tear on the working parts. 
About midway between the two ends of a there is a parti- 
tion in which the stem of a valve is mounted, and above this is a 
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small cylinder with a valve seating in which the valve rises and 
falls. When this valve is raised above its seat the pipe con- 
stitutes a through connection between the two ends of the 
—— or steam chest, but if the valve be closed on to its seat 
this connection is closed also, as the partition in conjunction 
with the valve effectually stops communication. A smaller pipe 
admits live steam to the small valve cylinder during the time 
that the engines are working, the pressure of this steam passing 
through the pipe closes the valve to its seat, thus cutting off 
communication between the ends of the cylinder, but if the 
steam is shut the valve rises and establishes communication. 
(Accepted October 18, 1899.) 


24,462. M. H. Sankey, Rugby. Centrifugal Go- 
vernors. [2 Figs.) November 19, 1898.—According to this 
invention in a centrifugal governor the weights or springs which 
resist the action of centrifugal force upon the balls are arranged 
so that as the latter diverge the resistance of the weights or 
springs may at pleasure be made to increase : (1) Faster than the 
centrifugal force increases ; or (2) at the same rate as the centri- 
fugal force increases (in which case the governor is isochronous); 
or (3) more slowly than the centrifugal force increases. In the 
last case a wider open — of the balls corresponds with a 
slower speed, or, in other words, the governor has “‘ negative 
error.” In order to overcome the instability and lessen the ten- 
dency to “hunt,” inherent in cases 2 and 3, a means for pro- 
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viding a definite but adjustable amount of friction is attached to 
some portion of the governor mechanism, and is preferably 
capable of adjustment while the engine is running. A dashpot 
is also used and various forms of apparatus are described and 
illustrated. The claims are as follows: (1) The combination of 
a pair of governor balls, a spring, and connections between the 
spring and the balls, such that the spring tends to separate the 
balls with a pull which i as they separate ; (2) the com- 
bination of a pair of governor balls, a spring connecting the balls 
and tending to draw them together, a second spring, and con- 
nections between the second spring and the balls, such that the 
spring tends to separate the balls with a pull which increases as 

ey separate ; (3) centrifugal governors substantially as described 
and illustrated in the drawings. (Accepted October 18, 1899.) 


21,289. W.J. Wright, London. Water Heater and 
Purifier. [3 Figs.) October 10, 1898.—This invention has for 
object to — apparatus wherein water may be heated by ex- 
haust or live steam and purified by treatment with reagents, and 
filtered. Three vessels are used, and in the first the steam is 
cleansed of grease or other matter, in the second the cleansed 
steam is brought into contact with the water to be treated and 
the latter mixed with suitable reagents, whilst the third is 
divided horizontally into two compartments, the larger § which 
forms a settling tank and the smaller a filtering chamber. The 
—— is pum in by an auxiliary pump drum from the pump 
w draws the treated water from the filter, so that it always 
delivers an amount of reagent in proportion to the water taken 
from the a) tus. From this trough the water overflows, and 
coming in direct contact with the ascending steam, is heated. It 
then passes iy a pipe from the bottom of the mixing and 
heating vessel to the bottom of the settling division of the settling 
and filtering chamber, and ascending in this overflows through a 








between the inlet and outlet is a filter bed situated between per 
forated plates or the like, and through this the water overflow. 
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ing from the settling division passes before escaping from the 
apparatus. (Accepted October 18, 1899.) 


TEXTILE MACHINERY. 


24,243, J. Potter and J. Potter, Oldham, Lancs, 
Textile Machinery. (3 Figs.} November 17, 1898.—This 
invention has for Pes pe to provide means whereby ballooning of 
thread is prevented, and a wider range of counts of yarn (for 
example from 40’s to 20’s) can be spun without change of tra- 
vellers and also to insure that the threads can be tightened after a 
set has been doffed and commenced. The invention consists in 
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arranging the thread rail (or guide) and the spindle rail so that 
the distance between them can be varied at will. In one form of 
apparatus the thread rail can be raised and lowered by hand by 
means of a shaft extending along the whole length of the frame 
and carrying pinions gearing into racks secured to the rail and 
ratchet wheels moved by a handle or wheel. In another form the 
ony rails may be raised or lowered. (Accepted October 18, 


MISCELLANEOUS. 


23,445. E. H. Churchill, Bridgwater, Somerset. 
Coating Cask Interiors. [2 Figs.) November 8, 1898.— 
This invention provides a method of lining and partially per- 
meating casks internally with paraffin wax. According to this 
invention a vacuum is first created in the cask, and the wax, 
while in a molten state, is then run in, after which the sir pump 
by which the vacuum had been created and the pipe by which 
the wax had been run in, are disconnected and the cask is rolled 
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and tilted so that the liquid wax may flow over the whole in- 
terior, any overplus being drained away. Partof the wax enters 
the pores of the wood, and part remains on the internal face 
thereof, and when cool it constitutes a lining which is stated to 
be well adapted to resist oe detachment, and injury geoer- 
ally in cleansing, transport, and in otherwise handling the casks. 
Patent 16,753, 1889, is referred to. (Accepted October 18, 1899.) 
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connecting pipe into one side of the filtering chamber, in which 
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i en H.M.S. “ LEVIATHAN,” 3525 
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THE LEEDS FORGE COMPANY, Ltd., LEEDS, 
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30-Ton 
BOGIE 
COAL WACON 


4 ft. 84 in. gauge. 
2502 
Tare: 18 tons 2 cwt. 


Capacity: 1147 cubic ft. 
Length inside: 89 ft. 8 in. 


se saving in tare weight, when compared wit with rey ; = wheuled 6 8 ‘and 10 ton ton wagons, is s about 33 er cent., and in train length 40 per cent. Width : 7 ft. 2 in, 
and 25 per cent. respectively. above wagon will safely traverse curves of 100 ft. radius. Length over Buffers : 43 ft. 
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SPECIAL NOTICE. 
YOU CAN GET EVERYTHING REQUIRED FOR AN EFFICIENT FORCED DRAUGHT AT AN EXTREMELY LOW 
PRICE (SEE BELOW). YOUR OWN MEN CAN FIX IT. Bs 
THESE ARE REASONS WHY YOU SHOULD NOW PLACE YOUR ORDERS FOR 


HALLS FORGED DRAUGHT 


AS SUCCESSFULLY APPLIED TO ALL TYPES OF BOILERS. 


PRODUCES A LARGELY INCREASED VOLUME or HEAT— 
INCREASING tHe EVAPORATION 20 +o 8SO PER CENT. 


BURNS att KINDS or SMALL, LOW-GRADE FUELS. 
RAISES STEAM QUICKLY & CHEAPLY. 












































VERTICAL BOILER. LANCASHIRE BOILER. WATER-TUBE BOILER. 
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FURNACES COMPLETE—AS ILLUSTRATED—WITH STEEL PLATES & ASH-Doors, GUN. 
METAL FITTINGS, &c., READY FOR ATTACHMENT BY YOUR OWN MEN, THEREBY SAVING 
ALL OUTSIDE EXPENSES (IN THE WAY OF TRAVELLING AND BOARDING CHARGES) 


PRICE £10 PER FURNACE, FREE ON RAILS, STOCKPORT. 


WE HAVE SPECIAL MACHINERY TO PRODUCE THESE SETS. WE ALSO KEEP A LARGE STOCK. 
pe- THE BEST way TO MEET INCREASED WINTER DEMANDS ror STEAM. 


FAIRBURN & HALL, . 


a): 68, ROYAL EXCHANGE, MANCHESTEE 
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AMERICAN COMPETITION.—No. XI.* 
By T. GurtrorD SmiTH, Buffalo, N.Y., U.S.A. 
Ir I were asked whether it is possible to 

express in one word the reason why American 

industries are able to successfully compete at the 
resent time with those of other countries, I should 
say that that word would be greater adaptability. 

This phase of mind prevails in the United States 

from the master to the workman, and whether it is 

expressed by a willingness on the part of the 
managers of the various industrial works to meet 

the buyers as to deliveries, terms of payment, &c., 

or whether it is a willingness on the part of the 

workmen to conform to necessary conditions in 
order to insure success, adaptability is the word. 

This willingness on the part of all workers in 
America has been becoming more and more evident 
from year to year as the necessities arose, and 
particularly since we have been endeavouring to 
obtain a footing in foreign markets. Taking iron 
and steel as typical, it has shown itself for years by 
the substitution of automatic machinery, wherever 
it was possible, in all forms of labour. It has 
shown itself also in the concentration under one 
hand of the mining and transportation of raw 
materials, in the workshops, and in the con- 
centration of facilities for the distribution of the 
product. : } 

The rigidity said to characterise our foreign com- 
petitors when brought face to face with intending 
buyers, and which in our opinion has had so much 
to do with throwing the trade with us, has been 
carefully avoided. If a buyer wanted a delivery 
which could possibly be made, every effort was 
made to meet his wishes. If a buyer wanted terms 
of payment with security for its ultimate accom- 
plishment, every effort was made to meet this 
requirement ; and so, from the mining of the ore 
and the making of the coke to the turning out of 
the finished rail, plate, or other form of steel, 
every effort was made to meet the market, and to 
suit the wishes of the buyer. 

In this frame of mind, the very large concerns 
here have, for many years past, been devoting their 
energies to reducing the cost in every department 
of the business, whether it is the raw material, the 
transportation of the raw material, the substitution 
of automatic machinery in the mills, or a reduction 
in the cost of distribution. All these points have 
had most careful and earnest study, and we believe 
that the consummation has been reached when such 
concerns as the Carnegie Steel Company, Limited, 
mine their own ore, make their own coke, transport 
the ore in their own vessels, make their own pig 
iron, invest great sums of money in labour-saving 
machinery of all kinds, and finally, distribute the 
finished products through their own agencies. It 
is not necessary to say that all this has been 
attempted before, but it has never been so success- 
fully accomplished, as is shown not only by the 
achievements of this company, but by those of its 
American competitors who outbid others in the 
foreign market. This is particularly true of all 
branches of iron and steel manufacture, and is 
likely to continue. 

In order to insure a steadiness of market and the 
least possible fluctuations, some means must now 
be considered and obtained by which the price of 
pig iron can be kept within moderate limits, and 
the prices of raw material upon which all finished 
—— depend, must be made as stable as pos- 
sible, 

The immense deposits of coal and ore, and the 
great reduction made in transportation costs have 
given this country many advantages, of which, 
however, they could not avail themselves for many 
years, until the other conditions, named above, had 
been successfully attained. The evolution of these 
successful conditions has been very much aided by 
the improved methods of technical education in 
this country and by the rapid accumulation of 
capital, both of which are absolutely necessary to 
make this present condition permanent, and to 
have the United States continue to take an increas- 
ingly prominent stand in the world’s markets. As 
rapidly as possible, banking facilities must be per- 
fected and steamship lines under the American flag 
started, so that when the American manufacturer 
wants to ship his goods to any part of the world, he 
can do so by the most direct routes and at the 
lowest cost, and obtain payment therefor in an 


* See 34 9 Gi - 
nd 647, hg 7, 379, 413, 445, 480, 515, 549, 583, 617, 








equally direct way without paying toll to any other 
nation. 

It must not be supposed that I am unaware that 
other nations have been busy in recent years in 
respect to the improvements in all the points I 
have touched on. It is true that great improve- 
ments have been made in blast-furnaces, and 
rolling mill machinery and practice, not only in 
Great Britain, but in Germany. These efforts, 
however, are all attended by an increase in the rate 
of wages paid, so that while the improvements were. 
made, they did not really decrease the cost of the 
manufacture. Added to this must be the con- 
stantly increasing cost in the other countries, of 
ore, coal, and coke, due to the increased depth at 
which the mines are being worked and the 
consequent increase in the amount of labour; so 
that, take it all in all, the competitors of the 
American ironmasters have been rather handi- 
capped by the increased cost, not only of wages, 
but for raw materials, which is another element 
in favour of the American manufacturer. I do 
not see any prospect of a decrease, but rather 
a prospective increase in cost to all the competitors 
of the American manufacturer, and while automatic 
methods and improved practice may keep these 
down to some extent, there can be no decrease in 
the cost, but probably an increase due to the 
increased cost of the day’s wages. Here again 


‘comes in the lack of adaptability on the part of the 


workmen abroad and their unwillingness to accept 
piecework and contract work, so as to get out the 
greatest amount of finished work within a given 
time. This adaptability in the case of the American 
workman has been of great service, and is an impor- 
tant element in the increased production of manu- 
factures ; and I am happy to say that the tendency 
is on the increase, so that day-labour is generally 
only employed for the rudest forms of work. Re- 
cruits from the day-labourers are constantly obtained 
for the higher grades of work, particularly in the 
use of tools, automatic machinery, &c., so that there 
is a continuous improvement in the wages paid to 
all workmen with a diminution of the hours of 
work ; and notwithstanding this, no increase in the 
cost of the manufactured product, due, as I am 
contending, almost entirely to the adaptability of 
the workman to changed and changing conditions, 

The personal equation not only of the managers 
but of the workmen in America in almost all 
branches of manufacture, is shown by the speed 
to which machines are geared, which involves more 
rapid mental processes on the part of workmen in 
America than elsewhere. This has an apt illustra- 
tion in the efforts made by the Swiss workmen to 
adapt American machinery to the work of watch- 
making. Although identical machines were bought 
and sent to Switzerland, yet the speed at which 
they were geared was so much higher than that 
to which the Swiss workmen were accustomed, 
that they were unable to turn out the same amount 
of finished work in the same time as American 
workmen, and when it was attempted, so much 
bad work was done that the experiment was 
abandoned, and the scheme failed because of the 
inability of the Swiss workman to adapt himself 
to the increased speed of the American machinery. 
This has been found true with other machines in 
other branches of manufacture, and is therefore 
to a certain extent the personal equation of the 
race; it seems to me that this is a most valu- 
able unit in favour of the American workman and 
of American competition, and one which should 
not be overlooked in estimating the causes which 
have contributed to this important result. 

How much of this is due to racial peculiarities, 
how much to environment, including climatic con- 
ditions, it is impossible to say, particularly as we 
find that a foreign-born workman soon acquires 
the same quickness and habit of thought as the 
native born, but it is certainly an element to be 
reckoned with. It is a pretty well established 
fact that it takes about twice the number of foreign 
men to do the same amount of work in a given 
time as is done by American workmen. 

It would seem that the immense sums of public 
money devoted to public instruction in all States 
of the Union, and the. very large sums given every 
year by private individuals to institutions of learn- 
ing, both show the silent appreciation by all classes 
of the community, of the great importance of the 
education to all classes of citizens. Probably in 
the last twenty years, more and more of this 
money, and more and more time, have been devoted 
to technical education in various phases, and I am 








quite sure that the nation at large is reaping the 
benefit of this work at the present time ; the wide- 
spread influence of education should not, therefore, 
be omitted in considering the success of American 
manufacturers in the struggle for business in the 
world at large. We must not, of course, under.- 
estimate the efforts being made in Great Britain in 
the direction, and even at this late day we may still 
thank the late Prince Consort for the impetus 
iven to technical education by the Exhibition in 
ndon in 1851, and the annually recurring results 
due to his efforts at that time. The British nation 
certainly did not appreciate how much they 
were behind their neighbours in Europe at that 
time, and were only brought to the full realisation 
of it by comparison in that Exhibition, which 
might be said to have bean held mainly for the 
fed gpd of showing them how much education of all 
inds was needed, and technical education par- 
ticularly. 

So far as the future is concerned, it seems to me 
that the permanence of the supremacy of American 
manufactures in competition with the rest of the 
world is assured, not only for the reasons already 
given as to the adaptability and the peculiarities 
of race and temperament, but. also from the fact 
that so many of the natural resources of the country 
are as yet undeveloped, and those that have been 
worked even for a number of years, are still in the 
earliest stages of their development. This is par- 
ticularly true of the ore deposits, not only of Lake 
Superior, but also of some parts of Pennsylvania, 
and ely in the Southern States generally. It 
is equally true of the bituminous coal deposits 
which are so widely distributed as to be a basis of 
many industries, some of which are in their infancy, 
and others that have yet to be started. The 
great importance of these coal deposits, not only to 
the manufacturing industries of the country, but 
for export as a means of supply to other countries, 
can hardly be over-estimated. Hitherto Great 
Britain has been largely the coal merchant to the 
world, except to the United States of America. 
Her coal-laden vessels are found everywhere, and 
they seldom return in ballast. This has been a 
condition of trade for so many years that the 
channels are well established, but it can scarcely 
be regarded as permanent, for every year coal from 
Virginia, and from other United States deposits 
near the seaboard, is being constantly introduced 
into new markets. Under these circumstances, 
I can see no reason why the future of the 
American export trade for coal, perhaps for 
ores, and certainly for pig iron and manufac- 
tured products, does not seem more likely to be 
constantly extended in competition with other 
countries, than to be curtailed for any reason what- 
soever. The changing conditions of exchange by 
which New York is dividing with London the 
money centre of the world, is strengthening this 
new position every day, and the march of com- 
mercial events in the future, as far as it can be 
— seems to tend only in one direction, west- 
ward. 





MACHINE TOOLS AT THE NATIONAL 
SHOW. 

Tue exhibits of machine tools at the National 
Cycle Show held last week were very interesting. 
Commencing with the stand of Messrs. Greenwood 
and Batley, Limited, of Leeds, we found two elec- 
trically driven lathes, one of which, of 6-in. centres, 
is illustrated in Fig. 1 on page 678. It is a fully 
equipped lathe for sliding, surfacing, and screw- 
cutting. The headstock is an open affair, contain- 
ing the motor and the feed gears—a headstock 
without belt cones. The motor is of ? horse- 
power. There is a starting switch seen on the 
front of lathe ; by which a total range of twelve 
speeds is obtainable, six geared and six ungeared. 
There is also a neat device adopted for changing 
feeds for sliding and surfacing, giving ranges of 
64, 32, and 16 cuts per inch through a nest of 
three sets of sliding gears. 

One of the large taper-turning lathes by this firm 
was also electrically driven in asimilar manner. It 
is of 10-in. centres, and the taper-turning is done 
through change gears at the right-hand end of the 
bed in a manner with which engineers are familiar. 

Another electrically driven machine is a combined 
milling and copying machine, Figs. 2 and 3, page 
678, of a design originally built for the London 
and North-Western Railway for milling the out- 
sides and insides of connecting-rod straps. The 
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EXHIBITS AT THE NATIONAL CYCLE SHOW. 








Fig. 2. 

















Fig. 3. 


Fics. 2 anp 3. GRrEENWoop AND BaTLey’s ELEcTRICALLY DrivEN VERTICAL ProFiLE Mitiinc MAcuINE. 


motor is low down at the rear of the machine, 
Fig. 3. The vertical spindle—balanced—Fig. 2, is 
driven by a long steel cut pinion, and the spindle- 
bearing slides vertically with the enclosed spindle, 
affording support close to the work. The table is 
driven and reversed by self-acting gear, with a 
variable range of speeds. To avoid the necessity 
of having a separate circular attachment, there is 
a cantre-piece fitted in the table, which revolves 
either by hand or power for tooling regular curved 
profiles. 

The traverse motion of the cross-slide has vari- 
able speeds in both directions. The weight is 
taken on the edges of two large discs seen in Fig.2. 
To arrange the copying, ia diatlaat from ordinary 
milling, two screws are released ; which, unlocking 
the rack and pinion, seen to the right in Fig. 2, 
leave the slide free to be pulled over by its own 
suspended weight, Fig. 3, against the former. A 
second milling machine at this stand was fitted with 
an adjustable crank disc and rod for milling key- 
ways and grooves to definite lengths. There was also 
a pump, and friction feeds by,roller and disc. 

Messrs. Greenwood and Batley had one of their 
gear planers for bevel wheels, up to 8 in. in diameter 
at the stand ; a machine, which though introduced 
several years since, may be a novelty to some 
visitors. It is not a generating machine, but the 
teeth are planed by a cutter carried in a reciprocat- 
ing arm, and the tooth shapes are controlled by a 
former about three times larger than the teeth to 
be cut. There was also a De Laval steam turbine 
dynamo of 3 horse-power, making 30,000 revolu- 
tions per minute. The reduction gear spindle 
through which the power is transmitted, does not 
exceed } in. in diameter! In an adjacent power- 
room, Messrs. Greenwood and Batley had a set of 
75 horse-power De Lavel steam turbine dynamos, 











Fic. 1. GREENWOOD aND Batiey’s ELECTRICALLY DrIveEN LATHE. 


making 17,000 revolutions per minute, which sup-| Messrs. Alfred Herbert, Limited, had a fine show, 

lied light and power for the stands. The electric eclipsing even that of last year, its interest being 
installations of this firm provided light and power much enhanced by the fact that the machines were 
to all the machinery in motion at the Palace. But|in operation. Several of last year’s types were = 
we must leave this interesting stand of machinery | cluded, with some modifications ; others had no 
in motion, yet destitute of countershafts or belting. | been shown before. We cannot possibly note 
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everything of interest, but will endeavour to make 


a selection therefrom. 


‘4 horizontal milling machine, of pillar-and-knee 
It is charac- 
essential qualities which such a ma- 
chine should possess : solidity, strength, and handi- 
The head is well braced by the continuous because it gets over the 
tube cast with it, and which receives the overhanging common to most of the older types of milling ma- 


type, Fig. 4, subjoined, was new. 


terised by the 


ness. 





WELLE! 











usual cap. 


| The machine is very handy in regard to the feeds, 
| which can be driven either from the spindle or 
| from the countershaft. The latter is advantageous, 





Fic. 4, 













































PLAN VIEW OF CEAR Box. 
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END VIEW OF FEED 80X. 








Fics. 4 to 7. Hersert’s Mititinc MaAcuIne. 


arm—of steel. The brace which carries the outer end 
of the arm is of the type which is fitted to Y/’s at the 
edges of the table, and in which a vertical adjust- 
ment is through bolt slots. A sliding head sup- 


orts the arbor between gang mills, where specially 
eavy work is being done, the outer end of the 
arbor being supported in a bushing in the brace. 


The spindle runs in dust- i * 
adh p 8 in dust-proof bearings of phos 
which 


ronze. At its front end is a cross slot, 








gives a positive drive to the arbor. Face | 


chines, resulting from the feed being dependent on 
spindle speed. A rapid and variable feed can be 
obtained in this machine with a slow revolution of 
the cutter. By driving the feed from the counter- 
shaft a range of 32 feeds is obtained, independently 
of the spindle. Besides this, the ordinary condi- 
tions of working are provided for from the spindle 
drive through four speed cones, the upper and 
lower cones being interchangeable, and a handle, 
operating gears enclosed in a box, gives an instant 





mills can be screwed on the nose. When it is not 
fulfilling this service the nose is protected with the 


great inconvenience, 


change of two to one, so converting the ordinary 
16 fixed speeds into 32. The first set of cones is 
not arranged on the end of the spindle, but is 
geared to it, so that the cones run twice as fast 
as the spindle, giving increased belt power, making 
a 1j-in. feed-belt equivalent to a 3$-in. belt, if 
used to drive from a cone pulley directly on the 
spindle. 

The mechanism of the feed-box is shown in the 
three views, Figs. 5, 6, and 7, annexed, with a 
slight variation in the position of the lever, and 
having the bearing divided. Fig. 5 is a front view 
of the box, Fig. 6 an end view, and Fig. 7 a plan. 
The three-stepped feed cone is seen at A, these 
drawings being from the No. 4 machine, while the 
perspective view, Fig. 4, shows the No. 5. A pair 
of wheels, B and C, of 40 and 20 teeth, are keyed on 
the spindle of the feed cone, and gear with another 
pair, E and D, of 60 and 40 teeth, which run loosely 
on a hollow spindle in the upper part of the box. 
The handle F moves a sliding cottar G, which en- 
gages with the bores of either of the wheels D or 
E. J is the forked end to which the telescopic 
feed-shaft is attached. The top, H, of the box is 
made removable, so that the gears can be readily 


got at if necessary. ; 

The screw machines described last year were again 
exhibited. As an illustration of their power, re 
was a stiff machine weighing about four tons, 
taking 24-in. bar through its spindle, turning out 
locomotive hand pillars, from a 2-in. rough bar 
within 20 minutes! Of course the number of such 
pillars required is limited. But since one operator 
can ntend to from four to eight of. such machines, 
and as each machine may be utilised in the production 
of an article of a different class, the economies are 
enormous. Assuming that a man whose wages are 
8d. an hour runs four of these machines, that would 
mean 2d. per hour per machine. Work such as 
the hand-rail pillars would then figure out at 3d. 
each for attendance. Contrast this with the cost 
of forging, with or without dies, and turning with- 
out the aid of form tools. Done in the ordinary 
lathe, sucha pillar would cost from 1s. to 1s. 3d., 
to which would be added the cost ‘of a forging. 
The machine here referred to was fully illustrated 
and described by us recently (see pages 595 and 
598 ante). - 

Last year we gave a full description of the 
hexagon turret lathes by this firm, and thus, 
although these were exhibited, it will not be neces- 
sary to describe them in detail. A few added fea- 
tures, however, are sufficiently interesting for notice. 

One of these machines, the No. 2 size (for 2-in. 
bar) has a novel automatic chuck, which embodies 
two remarkable provisions, one that it is opened 
and closed while the lathe is running, the other 
that it is self-adjusting within , in. of the normal 
size, so gripping securely bars of full and bare 
dimensions, while the lathe is running. The 
good feature of a reverse motion to the turret 
is embodied, so that work can be turned with 
the slide advancing to or receding from the 
head. The range in length is 27 in. Figs. 8, 9, 
and 10, on page 682, show the feed-gear box of 
the hexagon turret lathe in detail; A is the 
feed rod, which passes to the turret, driving the 
feed motion in the apron of the turret slide. 
Three bevel gears B, C, D, and acentral clutch E, 
handle F, and spindle with eccentric pin, furnish 
the means of reversal. The direction in which the 
handle is moved corresponds with the same direc- 
tion of movement of the turret. Without shifting 
the belt or altering change wheels, three feeds are 
obtainable by the movement of the handle H. This 
operates a plunger-rod J, through which either of 
the pinions K, L, M—loose on a sleeve—can be 
fixed into gear with their mating pinions keyed 
on the shaft A above. The rod J has a cottar fast 
upon it, which enters into the key grooves cut in 
the bores of the wheels K, L, M. 

A curious feature of this lathe is the die head. 
It is of the self-opening type, but, in addition, 
provision is made for taking roughing and finish- 
ing cuts, the turning of a thumb screw effecting 
the change from one to the other. Another feature 
is, that instead of making the dies slide directly 
in grooves in the head, they are fitted into sliding 
jaws in the head, which give increased wearing 
surfaces. 

The No. 5 chucking capstan lathe, Fig. 11, 
page 682, is an interesting machine of 8-in. centres, 
and having a 24-in. hole through spindle, designed 





primarily for operating on castings, though suit- 
able algo for bar nex § One of its peculiarities 
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lies in the stops for longitudinal traverse of the 
turret. These are carried in a hexagon bar in front 
of the lathe, and parallel with the bed, which bar 
is revolved in unison with the turret, and carries 
six automatic stops for the feed, one on each face, 
a separate one for each tool. For facing, the stops 
are locked positively. 

Chasing is done through cast-iron hobs screwed 
with fine threads, drilled a little way up at each 
end to fit. the feed-rod, and having claws at 
each end for driving through. Four separate 
threads can be cut with each hob by trains of 
spur gears in a box at the left hand. The same 
hobs are used for sliding, and for screw cutting. 

The lathe is friction back-geared, and has a 
countershaft fitted to give four speeds for each 
position of the belt on cones. 

The No. 6 hexagon turret lathe was, like the 
last-named, exhibited for the first time. It carries 
its turret-—measuring 18 in. across—at an angle, 
and has a cross-slide with a square turret head for 
four tools—ten tools in all. Like the Gisholt 
lathe, it is intended mainly for tooling castings of 
rather large dimensions. It was occupied with cast- 
iron friction-plates for lathes. Judging by the eye, 
the flange of the plate measured 12 in. in diameter, 
with a 4}-in. boss, 4 in. long. The bore was 
shouldered, one portion being 3 in., the other 4 in. 
in diameter. Yet this casting was being tooled 
over in an hour, two sets of tools being in operation 
at one time. This affords a commentary on the 
remarks made when describing the Stanley Show 
in reference to the tooling of cast work in turret 
lathes, 

This lathe weighs about 44 tons. Massiveness is 
a good characteristic, in fact, of all the machines 
built by this firm. There are stops for the longi- 
tudinal movement of the turret, and also on the 
cross-slide, arranged at the front beneath the head- 
stock, and stops for the cross movement of the 
cross-slide, held in a bar which stands out at the 
rear in line with the slide. Longitudinal move- 
ment is either through screw or feed-rod, both in 
front. Six speeds are available on each of the 
three steps of the 4-in. belted cones, through 
counter and with back gears—which are single or 
double—in, or out. The turret operates either 
towards or away from the headstock. No two 
feeds can be thrown in at one time. Its capacity 
is 18 in. in diameter by 24 in. in length. 

It has been generally thought sufficient to have 
eight cutters for a full set for cutting the whole 
range of spur gears in a single pitch. American 
and English practice are both based upon that. 
But something even more precise will be wanted in 
the future. Under increasingly exacting conditions 
it will be understood that approximation to truth, 
even though extremely minute, will have to give 
way before absolute precision. Messrs. Alfred 
Herbert, foreseeing this, have now adopted the prac- 
tice of making a cutter for every wheel of a dif- 
ferent number of teeth. For bevel gears they also 
have a Bilgram generating machine and a Gleason 
planer. The gear planing machines, one type of 
which has just been noted at the stand of Messrs. 
Greenwood and Batley close by, are not so econo- 
mical as the rotary cutter types, but then the 
latter cannot possibly fulfil the requirements of 
perfectly smooth-working gears, and after all, price 
is a relative point. The cycle and motor shops are 
often better equipped now than the engineers’ for 
accurate wheel cutting. 

There is much scope for reflection at the stands 
of Messrs. A. Herbert and of Messrs. Greenwood and 
Batley. Other smaller exhibits of machine tools 
are in the building, but they do not awaken keen 
interest, because we have known them so long. Con- 
versing with the attendant at one of these—Messrs. 
Walter Newbold and Co.—we were informed 
that they do a big Australian trade in English-made 
lathes of the standard type. It was not, he said, 
so much a question of handiness, as of stiffness, 
capacity for slogging, and for those qualities his 
customers still ask for English machines in pre- 
ference to those of American design. This firm 
had some well-made English tools, including a 
5}-in. centre gap lathe, self-acting, sliding, sur- 
facing, and screw-cutting, planing, and drilling 
machines, and a very well made radial cycle 
frame assembling jig combined with a sensitive 
drilling machine. 

But at the stand of Messrs. A. Herbert there are 
machines in which the best points of American de- 
sign are embodied with the traditional massiveness of 
English workmanship. A huge screw machine slogs 





off chips 3 in. wide without a tremor. The great 
hexagon turret machine tools a big casting in an 
hour and leaves no marks of chatfer on the sur- 
face. It is simply marvellous. People who knew 
nothing about workshop practice crowded round to 
watch the coarse chips rolling down. In the pre- 
sence of these tools one’s thoughts go backward 
and forward. Not long since automatics in an 
engineer’s shop were undreamed of. But there is 
already a good sprinkling of them now in the shops 
of firms who turn out one class of goods. 

To those who contemplate the purchase of auto- 
matics, it may be well to remark that the ordinary 
lathe hand will not, as a rule, bring out their 
capabilities. They are, in truth, very complicated 
pieces of mechanism, and facility in rigging them 
up is the result of considerable experience. Only 
a specialist at good wages should be put in charge 
of them. When fixed up, a boy or a labourer 
can attend to several, but they have to be 
fixed up and all adjustments effected by the 
specialist first. 

The box tools always afford interesting studies. 
They can only be designed by men who have had 
experience in turret work. One could easily vitiate 
results by malformation of these tools, by crowding 
too heavily in finishing cuts, by attempting to 
finish to fine dimensions without having adequate 
support behind of, and in opposition to, the cutting 
tools. Proper drawings of these tools are made, 
and sent therefore into the shops, and the proper 
positions of the cam strips on the drums. 

In the matter of rapid changing of pitches, of 
speeds, and feeds, the Shows afforded instructive 
lessons. The Hendey-Norton lathe, one of which 
was on view, at the stand of Messrs. C. Churchill 
and Co., at the Stanley, has been the parent of 
others by English, and now by a Swedish firm. But 
the chasing lathe, like the No. 5 at Messrs. A. Her- 
bert’s stand at the National, is in one respect more 
highly specialised. Instead of a long and rather 
costly leading screw, only a portion of the length 
of which is often in service, there are substituted 
the chasing hobs, cheaply made of cast iron, and 
of lengths approximately adapted to the work of a 
given shop ; and each chaser serves for cutting four 
distinct pitches, without changing and re-gearing 
up of wheels, as well as for sliding. The general 
range of screws required in a shop is seldom large, 
and can be just as well covered with a few cheaply 
made hobs as by a long lead screw, and change 
wheels, There are several makes of chasing lathes 
fitted in this manner, but not exactly in the same 
fashion as this one, and the changing of the hobs is 
not always so readily accomplished as in this. 

The provision for the rapid changing of feeds in 
Messrs. A. Herbert’s milling machines and lathes, 
and in the electrically driven lathes of Messrs. 
Greenwood and Batley, afford illustrations of the 
rapid extensions of a device in which we follow the 
American toolmakers. Some heavy vertical and 
horizontal lathes of English and Scotch design have 
long had this most handy device. But it is now 
becoming increasingly common in smaller lathes. 
In a few years it will be demanded on all, by firms 
who follow the development of machine tools. 

Broad bearing surfaces are also striking features 
of the big tools at Messrs. A. Herbert’s stand, 
being proportioned a long way on the right side. 
There are no risks run. As Mr. Pickin remarked, 
when discussing cost, ‘* People will always pay a 
good price fora good article.” And that brings us 
back to the old contention, that the cost of a 
machine is not an important point. The matter for 
consideration is the output, always, of course, in 
relation to the requirements of a firm. Apropos of 
this, a gentleman remarked at one of the Stanley 
Show stands, ‘‘ When an American buys a new 
machine he runs it for all it is worth, and tries to 
wear it out in a few years, when he knows he will 
have to throw it out for a more modern one.” These 
machines of Messrs. A. Herbert’s might probably, 
with a little coddling, endure for a century. But 
it will be safe to predict that in one-tenth of that 
time they will be so improved upon that they will 
have to make way for newer types. 

We have only alluded to eas machines at this 
stand which appeared for the first time. But there 
was a full show of machines besides, with which 
engineers are more or less familiar. Smaller screw- 
ing machines, a power hack saw, cutter grinder, oil 
extractor, and some beautiful sensitive drills, these 
in motion. There were about twenty machines 
also, not in operation, comprising lathes, grinding 
machines, drills, milling and profiling machines, 


bolt cutter, &c., the whole making up the largest 
show of machine tools in the building. 

When we left these two stands the Show, from 
the point of view of machine tools, had nothing 
further of interest for us in the way of novelties. 
It is a pity, with the boom of foreign competition 
sounding in the air, that engineers cannot have an 
annual exhibition in London, or in Manchester as 
being more central, as the American tool makers 
do in Philadelphia. At the Palace the number of 
exhibitors lessens. Matters would look brighter 
if English engineers and agents for American tools 
were all under one roof. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

A MEETING of the Institution of Mechanical 
Engineers was held at the Society’s new premises, 
Storey’s Gate, S.W., on Friday, evening, Nov- 
ember 24. The President, Sir William White, 
was in the chair, and the object of the meeting 
was to hear a lecture by Rear- Admiral Lord Charles 
Beresford on the 


OPENING FOR MecHanicaL ENGINEERS IN CHINA. 
Sir William White, in opening the proceedings, 
remarked that they were as an Institution, and him- 
self in particular, deeply indebted to Lord Charles 
Beresford for his presence that evening, in spite of 
his many pressing engagements. When he, some 
time ago, had asked Lord Charles to address them, 
he had taken him at a disadvantage, as it was after 
their dinner last spring, and the victim was there- 
fore in a particular good humour. After-dinner 
promises were not always kept; but in this in- 
stance, in spite of the heavy demands on Lord 
Charles’s time, there had been no backing out. 
Lord Charles Beresford, who was very cordially 
received, then rose to read his paper, but before 
doing so humorously repelled the Chairman’s in- 
sinuation that he was only good-tempered after 
dinner. As an Irishman he was always good 
tempered! His paper is printed in full on 
another page. At its conclusion, Sir William 
White observed that it was their invariable 
practice to record a vote of thanks to the 
gentlemen who read papers before them. They 
could do no more on the present occasion, but he 
could assure Lord Charles that the Institution 
would not readily forget his paper of that night. 
Whilst Lord Charles disclaimed being a mecha- 
nical engineer, he thought that there could be 
no doubt but that he was, as he himself said, ‘‘a 
mechanically-minded man,” and he thought they 
would all agree with the mandarin that he was 
one of the cleverest men in the world. Lord 
Charles, whilst he had not hesitated to point 
out what he considered to be their weak points, 
had at the same time given no hint that he thought 
that this country must needs fall behind. He had 
been much hurt himself by the assumptions some- 
times made that we were played out. Of course it 
was easy for beginners to make large advances, and 
it was very difficult for a country occupying the 
commanding position of Great Britain to make an 
advance on the same percentage scale. But we 
should not look at percentages, but at solid facts. 
Some time back he had travelled from Russia with 
one of the principal financiers of Europe, a man 
not an Englishman, and the latter had said ‘‘ When 
I hear of England going down hill, I think of the 
proportion of the total trade of the world which 
belongs to her, and it seems to me that Englishmen 
ought to be ashamed to beafraid.” The other side 
of the picture was, however, that to maintain our 
position we must not be ashamed to learn from 
others. We had taught others so much in the 
past, that there was a danger of our thinking that 
we had nothing to learn ourselves. , 
The discussion wag opened by Mr. J. G. Morrison, 
who stated that having gone to China twenty-five 
years ago, when he opened the first railway line 
there, he had an opportunity of knowing some- 
thing about the country. The line he had laid 
was pulled up within a year of its opening, and 
he had been much tempted to return home, 
and was now sorry that he had not done so; 
but he had been kept there for years follow- 
ing the will-o’-the-wisp of the proximate awaken- 
ing of China. Indeed, he was still following 1t, 
as he was returning there in a fortnight. W — 
agreeing with nearly everything stated by — 
Charles, even as to the accuracy of the remarkable 








anecdotes related, he thought that possibly all had 
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not been told. Young men going out there would 
find themselves pro tem in a much better position 
than at home. ‘They might have horses, servants, 
anda club, but when a little bit older and anxious to 
accomplish important work, they would meet with 
great difficulties. It was common to say that the man- 
djarins were all corrupt, but he did not believe this 
for one moment. One must not argue too much from 
individual Chinamen. Men like the Chinese Ambas- 
sador were acquainted with the European ways of 
thought, and understood that a bargain or business 
transaction might be profitable to both sides. The 
last resort, however, in all important cases was to 
Pekin, and there those in authority were conserva- 
tive and retrograde to an inconceivable degree, 
Thus, if a railway was proposed, and it was shown 
one of these men that it might earn 500,00C/. per 
year, he would immediately exclaim that you pro- 
posed to rob China of half a million per annum. 
You might point out that there was no robbery 
about it; that people need not use the railway 
unless they liked, and could, if they preferred, travel 
or send their goods by boat in the old way. ‘‘ That 
is just what I say,” the mandarin would reply, 
‘You are robbing the boatmen.” You might next 
point out that a large proportion of the earnings 
would be paid in wages, and this was, perhaps, 
your most effective argument; but even here the 
mandarin would assert that you were taking your 
employés from agciculture, which was, he would 
claim, much better for the nation. As for the 
money paid for materials imported, that, the 
mandarin would hold, was lost to the country. 
You might point out that the money need not 
necessarily leave the country, being paid into a 
bank, and being finally exported in the shape of 
silks, tea, &c., but the mandarin would reply, 
“That is just what Isay. You steal the money 
in the first place, and then use it to buy silks and 
tea, which had much better stay in the country.” 
Finally, you would try to get round him in another 
way. The mandarins holding the most important 
positions, necessarily involving heavy expenditure, 
were paid the most inadequate salaries, say, 1501. 
perannum. A mandarin must therefore take fees ; 
he does not call them bribes, or consider them 
so. You set to work to make the desired arrange- 
ment in the best way you can, and the mandarin 
does the best he can for himself. As a foreigner, 
you are considered a rich man and thus fair game. 
The mandarin, if honest.and patriotic, wants to do 
the best he can for his country, but interprets this 
inversely, viz., by making things as bad as pos- 
sible for the other side. He cannot believe that a 
bargain may be profitable to both parties. In fact, 
the more honest the mandarin the more difficult it 
was to put the business through. 

Mr. Morrison was quite of the opinion that 
China was a splendid country. He had travelled 
thousands of miles through it, in the first place 
with a view to finding possible routes for main 
lines of railway. He had seen a good deal of its 
mineral wealth, and no doubt it was very rich in 
this respect, though not, he thought, quite so well 
endowed as the United States. Still it was very 
rich, and amongst other things there were mag- 
nificent lodes of copper. There was a great open- 
ing for mining ventures, if only the authorities 
would allow them to be made. The terms sub- 
scribed to by the Pekin Syndicate were very 
hard, and whilst he believed that the work was in 
good hands, it had been very difficult to put the 
business through, and perhaps it could hardly be 
done again. He hoped his remarks would not dis- 
courage engineers from going to China, but he had 
little fear of this, as the pioneer, the adventurous 
man who goes to new country just because it is 
new, is always with us. A future generation would 
doubtless find a fine opening in China, but the 
making of the opening was the difficult thing, and 
the work was not even pleasant #o look back on. He 
feared, in short, that disappointment was in store 
for many people. He was glad to say that the 
British India and Chinese Corporation, with which 
he was connected, were now about to construct some 
lines of railway. He thought, however, that the 
main advantage would be with the people who re- 
mained at home and got the orders, and he really 
considered himself as standing up that night as an 
awful example of the effects of a too sanguine faith 
in the opening up of China. 
ri € next speaker was Mr. Goodwin, who said 
; at he had travelled a good deal in China and 

pan, and quite agreed with what Lord Charles 


gestion as to the holding of an exhibition of British 
manufactures. Some years ago he had himself 
written to the Telegraph making a similar sugges- 
tion, but with this difference, that the exhibition 
should be on shipboard, and thus be taken from 
port to port. The Chinese needed to see things ; 
they could not understand drawings or photographs. 
Of course large machines could not be taken, but 
smaller ones might easily, and he thought it would 
pay. After the publication of his letter many 
had written to him from Shanghai welcoming the 
idea. It should be remembered that the Chinese 
did not desire the best machinery. and he wished 
to emphasise the fact that too often manufacturers 
would not supply what was demanded. He had had 
personal experience of this. Having carefully stated 
his requirements these were not met, but the manu- 
facturers made suggestions of theirown. Most of 
the engineering trade was in the hands of Germans, 
though 60 per cent. of the articles supplied by 
them came from England. The Britisher would 
not hob-nob with the Chinaman, or meet him out- 
side of business requirements, whilst the German 
would. He could not advise engineers going out to 
China ‘‘on spec.” He had known an excellently 
qualified man who did this to fail to obtain work 
and have to return home in three months. 
Immense importance attached to a ‘‘ chop” or 
trade mark. Once this was well established and 
favourably known, it was almost impossible to sell 
goods of a similar character without it. Thus the 
establishment of this ‘‘ chop” was most important. 
There was, he would point out, no market for 
good tool steel, as the Chinese would not pay 
more than 12/. per ton for it. At one of the rail- 
way works, indeed, Mr. Churchward, the engi- 
neer in charge, was using tools made out of old rails. 
As to Lord Charles Beresford’s advice to apply to 
Mr. Kinder for information on railways, he could 
hardly support it, as he feared Mr. Kinder was not 
particularly patriotic. He might, indeed, prefer 
British goods, but would not pay more for them if 
he could get others cheaper. He had, it was true, 
secured an order from Mr. Kinder for locomotives, 
but on attempting to place it with a British firm 
it was refused, because the last payment was not 
to be made till two months after receipt, and so the 
order went elsewhere. ; 

Mr. Bainbridge, M.P., said that he had followed 
in the wake of Lord Charles during the latter’s 
visit to the Kast. One thing he had remarked was 
the number of Scotchmen at the head of factories 
there. China did offer a great field for develop- 
ment, and the best pioneer would be the locomo- 
tive. To make these railways, however, he thought 
our own Government should guarantee the capital, 
not directly, perhaps, but in a similar way to that 
in which they had backed the last Chinese loan. 
The greatest difficulty now existing consisted of the 
‘*likin ” dues, under which the mandarins pile taxes 
on articles in transport every few hundred miles. 
In certain cases these ‘‘likin” dues amounted to 
twice the original value of the silk transported 
from the interior to the seaboard. He held that 
every large country in which cereals could be 
grown, in which the conditions were sanitary, and 
which contained great mineral wealth, was well 
worth development. On this basis he considered 
China worth ten times as much as the whole of 
Africa. 

Lord Charles Beresford, in repiying to the dis- 
cussion, thanked his critics for calling attention 
to certain important points omitted in his paper. 
These omissions were partly due to lack of time 
and partly due to forgetfulness. He had taken, 
perhaps, rather a roseate view of the future of 
China, but he still adhered to it. He quite 
agreed that the rate of progress there in the 
past had been most disheartening; but he was 
dealing with the future, and he asserted that China 
was going to be opened up. Railways were going 
to be made, and this greatest of civilisers thus in- 
troduced into the country. Mr. Morrison, he knew, 
had had countless difficulties to meet in China, and 
the memory of them must be very bitter tohim. The 
case, however, was now different, and the chances 
for mechanical engineers will be enormous. He 
quite agreed that there were plenty of honest officials 
in China, but the system did not allow them to be 
honest as we understood honesty. For example, 
one viceroy he knew was in complete control of 
a district containing 40,000,000 inhabitants, and 
his official salary was 2501. a year. Another 


viceroy over 30,000,000 inhabitants, had a salary 


selves, but they were both honest men and took 
only what was really n The underlings, 
no doubt, did rob, but it was all due to the system. 
There were very many honest mandarins, and 
every business man spoke in the highest terms of 
the integrity of the Chinese trader, who was always 
as good as his word. If he had contracted to deliver a 
certain quantity of silk in three months at a certain 
price, and the ‘‘likin” dues were unexpectedly raised 
in the meantime so that he must lose on the 
transaction, he still kept faithfully to his bar- 
gain. The best thing for China would be, he 
thought, that we fran 3 undertake to put its army 
and interior services in order, as Sir Robert Hart 
had done the maritime customs, and that we should 
then guarantee the independence of the country. 
China was not over-taxed, but was badly taxed, the 
taxes being placed on every indication of enter- 
prise. Should a man construct a dam or a mill, the 
mandarin would immediately conclude that he must 
be very rich, and would tax him more perhaps than 
the poor man had in his pocket. He was opposed 
to ‘*spheres of influence;” and as regarded the 
suggestion he had made to the reform of the 
Chinese army, he would say that he did not desire a 
British-Chinese army like our British-Indian army, 
but a Chinese-Chinese army. He-was glad to hear 
Mr. Goodwin’s support of the proposed exhibition, 
and thought the idea of having it on shipboard was 
a very valuable. one; such an exhibition would, he 
thought, return tenfold in a couple of years. The 
‘*chop” or trade mark was also a most important 
matter. He could not agree with Mr. Goodwin 
in the latter’s assertion that there was no demand 
for good tool steel in China. He had seen some 
excellent qualities there. Whilst sympathising 
with Mr. Goodwin’s disappointment at orders being 
placed elsewhere than in England, he thought it was 
unfair to charge Mr. Kinder with lack of patrio- 
tism because he did not order English engines. Mr. 
Kinder admitted the good qualities of English loco- 
motives, but the Baldwin were cheaper and suited 
his needs very well. He thought, therefore, that 
Mr. Kinder had acted only loyally by his employers, 
the Chinese Government, and in a truly British 
manner, in what he had done. He admitted that 
in opening up China great difficulties would have 
to be faced, but this was in accord with our national 
character. . All the difficulties would, he thought, 
be solved by the railways, and in a few years China 
should possess 6000 miles of line. The railways would 
kill the ‘‘likin,” which hitherto had killed trade. 

The proceedings were then brought to a close, 
Sir William White announcing that the next meet- 
ing would-be held on Friday, December 8. 





THE NEW ENGLAND COTTON MANU- 
FACTURERS’ ASSOCIATION. 

Tus organisation held its sixty-seventh meeting 
at Montreal in October last. By the change 
of going out of the country in which it was orga- 
nised, a radical movement was made which has 
resulted in one of the most profitable meetings of 
this time-honoured Association. 
The New England Cotton Manufacturers’ Associa- 
tion is a unique organisation, being somewhat out- 
side of the usual lines of technical societies, although 
it is strictly one of them. It was formed in April, 
1865, from a nucleus of the managers of New Eng- 
land mills, and has ever since kept the position of 
manager of a mill as a qualification for active ad- 
mission. Its growth of membership has far ex- 
ceeded the original scheme, and it now includes 
members from the whole of the cotton-manufac- 
turing districts of the United States, and also of 
the Dominion of Canada. 

Members and guests to the number of 160 made 
a rendezvous at Boston, from which place they 
journeyed by a special train of Pullman cars to 

ontreal, where they were joined by others, in- 
creasing the number to about 200. 
The meetings were held in the hall of the Windsor 
Hotel, where they were officially welcomed to the 
city by His Worship, Raymond Prefontaine, Q.C., 
M.P., Mayor of Montreal, who expressed himself 
most happy at the privilege of extending a welcome, 
on account of the large number of his fellow- 
countrymen, the French Canadians, who were in 
the United States, actively engaged in cotton 
manufactories. Mr. A. F. Gault, President of the 
Montreal Cotton Company, and also of the Canadian 
Coloured Cotton Mills Company, joined in a cordial 
greeting to the visitors; he was followed by Mr. 








Beresford had said. He was glad to hear the sug- 


of 1351. a year. Naturally they had to help them- 


A. A. Ayer, President of the Merchants’ Cotton 
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Company, who expressed his gratification that the 
invitation to hold the meeting at the metropolis of 
the Dominion of Canada, had been accepted by the 
Association. 

The address of the President, Mr. Frederick E. 
Clarke, of Boston, began by gracefully acknow- 
ledging the cordial hospitality which had been 
given to the Association which he represented, 
and whose bonds of propinquity and com- 
mercial interests were such that they had the 
privilege of coming as neighbours and friends, and 
not merely as guests. His address was devoted to 
the great range of the realms of science as tributary 
to the cotton manufacture, and the high line of 
intellectual work which had been applied to the 
improvements in machinery and the organisation 
of textile establishments, all of which have been 
followed by the light of the wisest and most prudent 
conservatism. 

The papers of the session began with one on 
‘Export Trade,” by Mr. D. A. Tompkins, Presi- 
dent of the Atherton Mills, of Charlotte, N.C. 
The author began by stating that the textile produc- 
tion of the United States was sufficient in eight 
months fora year’s consumption, and that during 
the other four months the mills must stop, or foreign 
markets receive the surplus; this shows a great dif- 
ference in the conditions which prevailed a few 
years ago when the Southern States were agricul- 
tural, with far different conditions relative to the 
tariff than those which were best for the manufac- 
turing States of the North; it was these differences 
of needs which underlay the sharp divergence of 
feeling a generation ago, but which did not exist 
a century earlier, when both North and South were 
virtually agricultural communities. Among the im- 
perative duties of the United States, he dwelt upon 
the importance of the completion of the Nicaragua 
Canal, and the perfection of the United States Con- 
sular service, bringing it upon the same basis as 
that of England, and putting it under Civil Service 
rules, where it would be of use to the mercantile 
and manufacturing interests of the country, and 
not simply an aid to political ends. The develop- 


ment of the shipping and banking interests of the 
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Oriental trade were also matters which should re- | 


ceive special attention. 

Mr. W.S8. Grainger, of Providence, R.I., who 
has paid a great deal of careful attention to the 
development of the export trade of the United 
States with China, expressed the opinion that the 
outlet of American goods manufactured in the 
United States, would in the future be to China, 
and that San Francisco would become the third, if 
not the second city in the United States. 





Hersert’s Hexagon TurREtT LATHE, 


The fact that the cotton mills of the New England 
| States have felt that they were taxed unduly, and 
‘that there has been, on the other hand, a long- 
| continued litigation between mill corporations and 
| various municipalities on this subject, rendered 
‘the paper on “The Valuation of Manufacturing 
| Property for Taxation,” by Charles T. Main, C.E., 
| of Boston, a very timely one. 

| In the development of new industries in the 
‘United States where manufactories have not 
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hitherto existed, it is generally the local custom to 
assess the property at a nominal rate, and some- 
times by votes of towns or municipalities, property 
is exempted from taxation for a series of years, 
notwithstanding that such an exemption is con- 
sidered without warrant of law, and imposes an 
undue burden upon a portion of the property 
owners. 

The paper by Mr. Main dwelt upon the methods 
used in appraising the value of a mill building, and 
referred specially to the elements of depreciation, 
to a comparison between a new and an old mill, in 
the style of construction, the presence of available 
floor space, the increase in cost of operation due 
to inconvenient arrangement of rooms, and the in- 
crease in cost of insurance. The market value of 
machinery was determined on the basis of the com- 
parative ability to turn out a product in quantity 
and quality equal to that of the most improved 
machines, and also its actual condition with respect 
to wear and tear. The summary of the methods 
used by the mills is as follows : 

1. Determine amount of machinery required to 
produce the same results as the mill under con- 
sideration. 

2. Determine floor space required for this 
machinery if arranged in rooms of proper size. 

3. Determine savings which could be made by 
having well-arranged buildings and rooms. 

4. Capital’se this saving at 10 per cent. and 
deduct same from cost of buildings of moderna 
mill. The result is the value of present buildings, 
if new. 

5. Depreciate buildings still further, if necessary, 
for poor style of construction, bad light, &c. 

6. Depreciate still further for age. This final 
result is the present value of the existing build- 
ings. 

7. Determine savings which could be made by 
having modern and well-proportioned machinery. 

8. Capitalise this saving at 10 per cent., and 
deduct the sum from the cost of proper amount of 
modern machinery to do same work as present 
machinery. This gives the value of present ma 
chinery, if new. 

9. Depreciate this value, if new, for wear and 
tear, and this gives the value of the existing 
machinery. 

10. To the 6th and 9th results add the value of 
shafting, belting, piping, and supplies, which are 
based on the cost of same for a modern mill, also 
the value of the land, water power, water-power 
plant, and other taxable property which the mill 
may own. 

The summary of the methods used by a city, was 
made in the following manner : 

1. Determine cost of reproducing existing build- 
ings exactly as they are constructed. This is the 
value if new. 

2. Depreciate value if new by an estimated 
amount determined by an external examination of 
the various parts whichcan be seen. This gives the 
present value of buildings. 

3. Determine cost of replacing the machinery in 
the mill by similar machinery. This is the value 
if new. 

4. Depreciate value new for wear and tear by an 
estimated amount determined by an examination 
of such parts as can be seen. This result gives the 
present value of the machinery, 

5. Make a schedule of shafting, belting, piping, 
and supplies and estimate cost of installing same. 

6. Depreciate first cost for any visible wear and 
tear to get present value. 

‘ Estimats value of land from value of adjacent 
and. 

8. Fs imate value of water power by capitalising 
yearly cost of steam power at a low rate of in- 
terest. 

9. Estimate cost of rep-oducing water-power 
plant as it is, and depreciate for wear and tear as 
above. 

10. To above present values add value of any 
other property belonging to mill. 

This very-able paper naturally gave rise to a long- 
continued discussion, which tended rather to the 
experience of individuals with the local assessors, 
than to actual criticism. 

There is no subject brought before the meetings 
of the Association which develops more interest 
than that of the methods for computing costs of 
manufacture. It has received the attention of 
special committees, and numerous papers by mem- 
bers of experience have been read on it; all of 
these have elicited discussions not merely at the 


formal sessions, but in what is sometimes termed 
the ‘‘annex meeting,” consisting of discussions 
in the hotels or on the excursions. The paper on 
the subject at this meeting, by Captain James G. 
Hill, of Lowell, Mass., was listened to with close 
attention. He referred to the rule governing the 
cost of yarns, varying as the square root of the 
third power, but this does not include expenses of 
variations in counts in the picking, carding, draw- 
ing, and the first process of roving, nor the ex- 
pense of making the change in the gears of the 
machinery. Taking for example, No. 22 yarn, the 
prime cost of which is about 2 cents per pound ; 
by applying the above rule to No. 20, the cost 
would be about 1$ cents per pound, whereas the 
actual cost is considerably more, or about 1,4 cents 
per pound. General rules of this nature are applic- 
able only to plain cotton mills. The following Table 
was given by the author as showing the relative 
cost of the different departments in such a cotton 
mill : 


Classes or Subdivisions. Per Cent. 
Overseering, &c. ‘as 15.87 
Picking 1.45 
Carding 4.46 
Drawing __... ~ 2.68 
Roving and spinning 18.52 
Ring cleaners pas 0 58 
Back boys 1.65 
Doffers 2.45 
Spooling 3.86 
Warping... 1.18 
Web drawing 1.51 
Slashing 0.83 
Weaving 44.96 

100.00 


He gave the following formula for obtaining the 
average number of yarn: 


ee 
N=P,f. 
¥ 'W 


In this formula 
Let N equal the average number of yarn 


” ” ” ” warp 
oe > » filling 
ee: ae threads per inch of warp 
ee picks es ae lling. 


The following six essential factors in finding the 
costs of cloth were suggested : 

1. Accurate average numbers are required. 

2. Reduce the pounds to hanks or skeins. 

3. Divide the pay-roll of the preparatory pro- 
cesses by the total pounds. 

4. Divide the remaining pay-roll by the total 
number of hanks for a constant. 

5. Multiply the average number of each grade 
or description of cloth by this constant. 

6. Add 3 and 5 together for your total cost. 

For the general expense and repairs, the amount 
was divided by the total hanks for a constant, and 
this was multiplied by the average number of each 
style of goods. 

For the cost of the cotton, some mills increase 
the item by adding to the cost per pound, the net 
waste, whereas the more conservative mills increase 
it by the gross waste. 

This subject is to be taken up by the Association 
for general discussion at the Spring meeting. 

Like other American technical societies, an 
irregular amount of each session is devoted to what 
are termed topical questions, which may be passed 
over in respectful silence, or which may form 
a nucleus around which a most interesting and 
active discussion will be formed. The attractions 
of the papers and the entertainments furnished by 
the local committee, occupied so much time on this 
occasion, that but few of the topical questions 
received any consideration. 

That one asking whether a systematic method of 
costs can be determined for weaving, was discussed 
in a manner which criticised the question itself as 
being one of those interrogatories which none 
could answer; but the next question, asking 
whether it would be better to have one overseer 
in charge of each special operation in a large 
manufacturing plant, or to have a larger number of 
men in charge of smaller sections, developed a con- 
sensus of opinion from some of the most experienced 
members of the organisation, all of whom believed 
that there should be one person responsible in each 
department. The general American cotton mill, it 
should be noted, is organised on the very broad 
basis of carrying on the whole of the operations, 
converting the cotton into cloth, and in many in- 





stances finishing it for the market. The divided 








work on the English system is confined for the most 


part to the new mills; but the question of the elas- 
ticity of conditions was considered by many of the 
speakers. 

This was followed by the important topical ques. 
tion inquiring, What class of machinery was re- 
quired to obtain the most improvement in order to 
arrive at a minimum cost in manufacturing? to 
which one member only had the temerity to make 
a very sensible rejoinder, that good yarn was 
essential to good cloth. 

‘*Textile Education by Mail,” was the subject 
of a paper by Mr. Christopher P. Brooks, Director 
of the New Bedford Textile School. He stated 
that the method of good technical instruction by 
correspondence, was an American idea which had 
grown to such an extent that instruction has 
been given to over 100,000 pupils. The method is 
to send special ~— instruction papers, which 
the student works out and sends back for correc- 
tion. It is conceded that while this method of 
instruction has its limitations, yet it is, on the 
other hand, applicable to many who are engaged 
in constant employment under circumstances which 
would not permit them to follow instruction under 
the usual methods. 

This Association has always given a great deal of 
attention to the important subject of textile schools, 
and the paper upon this phase of the improve- 
ment of employés received great interest. The 
discussion indicated that the demand for a higher 
class of employés, especially those fitted for posi- 
tions of subordinate authority, was being developed 
by the correspondence schools, and also that it 
formed a means of development for more capable 
persons to whom circumstances would have other- 
wise denied opportunities of self-advancement. 

The meeting gave consideration to the subject of 
uniform numbering of textile yarns, which is to be 
taken up at a conference during the Paris Exposi- 
tion in 1900. The differences in the methods of 
numbering the sizes of yarns and also of different 
yarns of the same material in various goods, was 
presented to the Association, and referred to a 
committee who reported at a later session a resolu- 
tion of endorsement. 

Preliminary to the afternoon session, those in 
attendance at the meetings were taken in carriages 
around the city of Montreal, and thence through 
its large park to the summit of Mount Royal at the 
back of the city, from which eminence was afforded 
a view of the city and the fertile country for many 
miles around. 

The afternoon session was opened by an historical 
paper on ‘‘ Eli Whitney and His Cotton Gin,” by 
Mr. M. F. Foster, who had collected various 
traditions from the vicinity of Augusta, where Eli 
Whitney, the Connecticut school teacher, made 
his first experiments on the saw gin for removing 
the cotton lint from the seed. In the paper, the 
author expressed a desire that the Association 
might erect a proper memorial tablet. 

The question of cotton ginning took a more 
practical turn in a paper by Mr. J. E. Chees- 
man, of New York City, who presented the 
facts of the pre-historic roller gin and its latest 
developments to the present day; the last of 
which was a modification of the roller gin invented 
by the speaker, in which the application of stripper 
blades to a roller gin has largely increased the capa- 
city of the present machine, the improvements 
being the elliptical motion given to the stripper 
blades which handle the cotton so deftly, as to 
closely resemble the results of hand ginning. 

The Association has been considering the various 
improvements in cotton bales at its meetings for 
many years see and a paper on “ The Round 
Bale,” by Mr. Louis Simpson, of Valleytield, 
Canada, was almost a matter of course. ‘The 
author conceded the fact that the present system 
of baling was defective, but was inclined to ques- 
tion the improvements of the new cylindrical 
form of baling, largely on the commercial ques- 
tions of differences in price. He referred to 
the two classes of ginneries at the South, one 
owned by responsible parties who treated their 
own crop, and the other, public ginneries, where 
cotton from any source was cleaned ; it was to this 
latter class were due many of the difficu'ties in the 
commercial condition of the cotton fibre. The 
paper caused a very active discussion upon the 
subject, as many of the members expressed the 
opinion that the cylindrical bales were a step 
advance. The discussion was interrupted by the 
President, in order to permit a paper on “* The 
Dederick Bale,” to be read by Mr. W. H. Perkins, 
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of Boston, Mass., who advocated a bale of small 
dimensions and great density which was packed 
from cotton in layers compressed by a square 
lunger and press which was lined with the bale 
covering and brought to convenient dimensions and 
of great density. — 

The evening session was held at the Temple Club 
in Montreal, and was begun by a paper on “‘ What 
must be Done to Spin Fine Yarn on a Filling 
Frame,” by Mr. Arthur H. Gulliver, of Ashton, 

ni 
A The requisites for this improvement the speaker 
held to be due to a superior class of help under 
efficient supervision, and also to the exercise of 
great care in the condition of the machinery, espe- 
cially that of the bobbins. This last question was the 
subject in another direction of a paper on “‘ Oiling 
Fly Frame Spindles,” by Mr. Russell W. Eaton, 
of Brunswick, Me., who, on newly taking charge 
of a mill, had found a great amount of oil stains in 
the cloth, the cause of which was finally traced back 
to cracked bobbins on the fly frames. The oil in 
these cracks exuded on the stock, and developed 
into stains in the cloth. The first remedy was the 
condemnation of a large stock of bobbins, and this 
developed an improvement in the method of oiling 
these fly frame spindles, which prevents the oil 
from rising up on the spindle. 

It is always useful to learn of the results of a 
paper read before a technical society, and the con- 
tinuation of a paper upon the theoretical possibilities 
of drying fabrics at low temperatures and pressures 
below the atmosphere, which was presented by 
Mr. Charles H. Fish, of Dover, N.H., at a meet- 
ing a year ago, found its sequel in a paper by the 
same author, giving some practical results. The 
drying fans the author employed were enclosed in 
a case from which the air was partially exhausted, 
and this caused a very rapid volatilisation of the 
water in the fabrics. 

In anticipation of the trip to Valleyfield on the 
next morning a paper on the ‘‘ Description of the 
Electric Power Transmission Plant at Valleyfield,” 
by Mr. J. J. Ashworth, gereral manager of the 
Canadian General Electric Company, Limited, was 
submitted, describing this highly successful installa- 
tion. It is the first instance in which an electric drive 
is used in connection with waterwheels in any of the 
Canadian cotton mills. At this water power there 
is a fall of only 13 ft. head, but with practically 
unlimited quantity of water. After an investiga- 
tion of the installations of electric power trans- 
mission at the mills in the United States, the 
company decided on the construction of a single 
generating plant, and a system of electric distri- 
bution by motors in diferent buildings which would 
drive several mill shafts. 

The first power-house provides for four gene- 
rating units of 500 horse-power, each driven by 
two McCormick vertical turbines, as it was not 
thought advisable to put horizontal turbines with 
the very low head. 

This plant is to be extended by adding two units 
of 3250 horse-power. The generators are of the 
revolving Field type, and arranged to run together 
or separately. The current from this plant is also 
used to illuminate the mill, and will, when com- 
pleted, have a total capacity of 5400 horse-power ; 
as such it will be the largest electric plant now 
operating a textile factory in the United States or 
Canada. 

A new example of the old problem was shown in 
a paper of admirable brevity on the ‘‘ Economy of 
Using Turbines at Full Gate,” by Mr. Frank P. 
Vogl, of Claremont, N.H., who gave the results of 
the difference in power required on a steam engine 
running in connection with two waterwheels, a 
better result being obtained when one wheel was 
operated at full gate than when two wheels were 
operated at half gate. The results of an example 
of this kind very naturally differ according to the 
type of turbine wheel used, as some of the turbines 
give results of excellent efficiency from full gate 
until less than half gate, while the efficiency of 
many turbines is impaired by the slightest closure 
of a gate below the maximum opening. 

The recent generation of gas from the Nova Scotia 
coal in the vicinity of Boston, has put into that 
market a large quantity of coke possessing greater 
density than that produced by processes hitherto 
used, and this made the paper on “‘ The Advantages 
of Coke over Coal asa Fuel for Generating Steam,” 
by Mr. Arthur C. Freeman, of Waltham, Mass., a 
very timely production. The advantage of cleanli- 
ness from the absence of dust, smoke; the few 


ashes, the quickness of kindling, easy control of 
fires, and the freedom from clogging the boiler 
flues, were all set forth in the paper. The sugges- 
tions in regard to management comprised the fol- 
lowing points : 

The firing should be replenished lightly and 
often, and the bed of fuel should never be over 
7 in. or 8 in. in thickness. 

It is better to refrain from disturbing the top of 
a coke fire, and the level condition should be kept 
up in firing. 

Shaking bars are recommended for furnaces 
burning coke, but if dead bars are used, a light 
poker is to be employed to detach pieces of clinker 
from the grates. 

It is advisable to keep water in the ashpit or to 
introduce a jet of steam. 

The comparative evaporative power of this coke 
was 89 per cent. of the best bituminous coals and 
about 6 per cent. greater than the Buckwheat 
sizes of anthracite coals, but the paper did not give 
the relative value for generating steam on the basis 
of the market cost of fuels. 

The merits of mechanical stokers have been pre- 
sented before this Association from time to time 
for many years, but it does not appear that these 
devices have been used in American mills until 
very lately, and even then not to the extent to 
which such devices are applied in English boiler 
plants. 

Mr. Byron Eldred, of Boston, Mass., presented 
a paper on the subject of ‘‘ Mechanical Stokers.” 
In many of the later stokers, the thinness of the 
fuel at the rear of the grates reduces the efficiency 
of the furnace from the excessive amount of air 
which finds its way into the combustion chamber. 

The author described the American under-feed 
stoker, which was designed for the purpose of ob- 
viating these difficulties by feeding the coal slowly 
by a screw under the middle of the grate, where it is 
slowly roasted or coked. An air blast of from 1 oz. 
to 1? oz. is used with this system, which, it is 
claimed, results in smokeless operation of the 
furnaces, and also high evaporative efficiency. 
Tables of comparative tests made under the super- 
vision of Mr. George H. Barrus, consulting engi- 
neer, gave a result of 21 per cent. of increased 
evaporation per pound of coal. The evaporation 
per pound of dry coal from and at 212 deg. Fahr. 
gave 10.07 for hand-firing and 12.19 for stoker 
firing. 

The absence of discussion that evening was un- 
doubtedly due to the entertainment, largely musical 
in its character, which was furnished by local talent, 
and which made a very enjoyable termination to 
the evening session. 

On the next morning a special train took the 
party to Valleyfield, a distance of 43 miles, where 
they saw the 2500 horse-power electric transmission 
plant installed by the Canadian General Electric 
Company, Limited, of Canada, in the mills at 
Valleyfield, by which the water power from the 
Rapids of the St. Lawrence River at this point was 
applied to operating the mills in such a successful 
manner that the electric power plant is to be 
increased. 

The ladies of the party were entertained at the 
house of Mr. Louis Simpson, the manager, while 
the gentlemen took a hurried lunch at a club which 
the mill had established for the recreation of its 
workpeople ; and thence back to Montreal, where 
they entered a special train which took them to 
Lachine, at the head of the celebrated Rapids, 
where they took a stearver and returned to Mon- 
treal by water. 

This excursion trespassed so far on the day that 
the afternoon session was a short one, and was 
devoted to cordial resolutions of thanks to th 

Canadian hosts. -2 
In the evening most of the members attended a 
theatre party as the guests of the Local Committee, 
while an informal dinner was given at the St. 
James’ Club to the past and present officers, and the 
authors of papers at the meeting. 

On Saturday morning the special train returned 
most of the visiting members to Boston, whence 
they radiated to their. several homes, but a goodly 
number remained for a days’ travel to some of the 
points of picturesque or historical interest in the 
Dominion, notably a visit to the walled city of 
Quebec, which still preserves a good deal of its 
medizeval appearance. 








Buenos Ayres.—The population of Buenos Ayres at 





the close of July, 1899, was estimated at 779,872. 
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SoHNEIDER-Canet NavaL TurRETS—(continued). 


Closed-In Turret for One 15-Centimetre (5.91-In.) 
Gun (Figs. 656 to 663, pages 683 and 687).—In the 
turrets of this type the gun is mounted on a carriage 
consisting of two beams at the front end of which 
the trunnions are — These beams are joined 
in the rear by a jacket in which the gun slides during 
recoil and return. The recoil cylinder, placed on 
the axis of the gun, is cast in one piece with the 
jacket. The piston-rod is keyed on the breech and 
coil, the lateral surfaces of which form slides during 
the travel of the gun. The slide consists of two 
wrought-steel cheeks, strengthened by flanges and 
stayed together. The recoil cylinder is on the 
Schneider-Canet system, with central counter-rod ; 
two sets of springs placed on the sides insure by 
reaction the running out of the gun. The general 
arrangements for working are similar to those 
described in a previous article for the 12-centi- 
metre guns. The mounting and slide rest on the 
platform, which also carries the armour. Under 
the platform is bolted the ring, to which the central 
socket is attached. The whole of the turret is 
carried on a hydraulic cylinder, that forms a pivot 
and is fixed to the bottom frames of the ship. 

The gun is elevated by hand power, by means 
of a crank and a pinion ; the latter works through 
two bevel wheels, a helicoidal wheel, and an 
endless screw to the shaft, on which is keyed 
@ square pinion which engages the toothed sector 
fixed to the carriage. A jointed sight - line 
follows the gun in allits displacements. Lateral 
training is obtained by hand or by electric power, 
the displacement of the gun being produced by the 
rotary motion of a pinion which gears in a toothed 
ring fitted round the central socket, the pinion 
being worked by a helicoidal wheel and a endless 
screw. In operating the mechanism by hand, the 
shaft carrying the endless screw is put-in motion 
by two bevelled wheels worked by a crank and a 
plate-chain. When electric power is resorted to, 
the helicoidal wheel is worked direct by a dynamo 
and two pinions. The motor is controlled by a 
cylinder called cartouche électrique, the working 
lever of which is within easy reach of the gunner. 

Ammunition is raised to the platform by a hoist 
that consists of two plate-chains, united at intervals 
by gun-metal saddle-pieces. At the lower end of 
the tube the cartridge is placed in a special carrier, 
in the bottom part of which is fitted a lever; this 
moves under the action of the saddle-piece, lifting 
up the cartridge and placing it ready for hoisting 
up the tube. A treadle worked by the gunner 
on the top platform throws the mechanism of the 
hoist out of gear when necessary ; the hoist can 
therefore be stopped during the time required for 
taking a cartridge from the carrier. The hoist is 
worked by hand or electric power through pinions 
and bevel wheels, which drive the shaft carrying 
the chain wheels. 

Closed-In Turret for 20-Centimetre (7.874-In.) Gun 
(Figs. 664 to 667, pages 686 and 687).—In this type 
the gun is mounted on a carriage, the arrangements 
of which as well as those of the slide which supports 
it, are similar to those of the corresponding parts 
of the 15-centimetre (5.91-in.) gun just described. 
The slide rests on a turning platform which carries 
the protective armour ; the top part of the central 
tube for the passage of ammunition ends on the 
right-hand side of the platform. The tube is 
guided at two points along its height by rings of 
vertical rollers. It is fitted outside with a circular 
rack for lateral training, and inside with the guides 
for the hoist. The whole rests on a hydraulic 
cylinder, forming a pivot. 

The elevating mechanism is governed by hand, 
by means of a handwheel which works, through an 
endless screw and a helicoidal wheel, a pinion that 
gears in the toothed rack fixed on the left side of 
the carriage. Lateral training is effected by hand, 
or by electric power. The motion is obtained by 
the rotary action of a pinion which gears in the 
circular rack fitted to the central tube ; the pinion 
is keyed on a vertical axle worked by a helicoidal 
wheel and an endless screw. The mechanism is 
driven by a series of friction rings placed in the 
thickness of the helicoidal wheel. In operating the 
lateral training device by hand, the shaft on which 
the helicoidal wheel is fitted, is set in motion by 
two square toothed pinions which engage those 
keyed on the handwheel axles. When electric 





power is resorted to, the dynamo works a square 
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SCHNEIDER-CANET TURRET FOR 20-CENTIMETRE GUN. 
(For Description, see Page 685.) 


Fig.665. 
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pinion which transmits its motion to the driving 
axle through one of the toothed wheels that form 
part of the hand-working device for training the 
gun. By means of a lever and clutch the hand and 
power transmissions can be thrown in and out of 
gear. 

The hoist consists of a casing with two compart- 
ments one above the other. The casing is raised 
from the —— to the platform by a chain set 
im motion either direct, by means of a crank and a 
set of conical gear, or through a dynamo fixed 
to the central tube below the armoured deck, the 
dynamo transmitting its motion to the lower 
mechanism of the chain by a vertical shaft placed 
inside the tube. A disengaging lever makes it 
Possible to render these. two mechanisms inde- 
pendent of each other. The case for hoisting the 
charges is guided in its travel by rollers which 
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turn in the slides fixed within the ammunition 
tube. When the charge has reached the platform 
it is received by an oscillating table carried by a 
horizontal frame. A lever placed within reach of 
the gunner on the platform, enables him to check 
the chain at the moment when the hoisting of the 
case carrying the charge is completed. 





Lzreps TRAMWAYS.—There is now a definite Deon of 
an electric service on the Headingley and Chapeltown 
sections of the Leeds tramways. A new large engine at 
the power station is running satisfactorily. 





CATALOGUES.—-We have received from Messrs. Walter 
Newbold and Co., of 28, Gracechurch-street, London, 
E.C., a copy of their new catalogue of machine tools. 
The articles described include lathes of all types, drilling 
machines, planing machines, and punching machines. 
Prices are given in all cases, 








NAVAL ENGINEERS. 
To THE EprTor oF ENGINEERING. 


Sir,—I feel by no means confident that any good can 
come from continuing the discussion in your columns on 
the subject of the proposal to give executive rank and 
titles to the naval engineers; for if people are unable 
to grasp the “‘true inwardness of things,” and fail to see 
that the adoption of bogus titles, unconnected with a 
man’s profession, can only result in ridicule, it is very 
little use preaching to them, and I am therefore far less 
hopeful of converting ‘*‘ Hopeful” than he is of converting 
me. He accuses me of oe him. If I have done 
so I much regret it, though I submit that he has failed to 
show wherein I have done so. I trust I am not misquot- 
ing him when I say that he also accuses the Admiralty of 
breaking faith with the engineers, because they declined 
to follow the suggestions of a departmental committee, 

resided over by an officer who afterwards became First Sea 
ta of the Admiralty, and remained so for several years, 
yet never did anything towards giving the ———_ 
executive rank and titles; thus showing that Sir Cooper 
Key either disagreed in the first instance with the ma- 
jority report of the committee, or else that a fuller con- 
sideration of the subject convinced him of the fallacy 
of the idea. In any case, however, it cannot be 
a breach of faith. 

I claim to have the good of the service at least as 
much to heart as any of your correspondents, and I 
object to the use of the word ‘“‘ grievances,” in services 
such as the Army and Navy. It sounds disloyal; and 
it is certain that anybody can manufacture grievances, 
if peu lay themselves out to do so, as none of us are 
so well off as we deserve to be—in our own estimation. 

If any class of officers in the Navy has a “‘grievance” 
it is the executive branch, as they are the only ones 
who have had their rank lowered during the last forty 
years. In other words, the other branches of the ser- 
vice have been levelled up ; and as all rank, either social, 
military, or naval, is comparative, it follows that the 
rank of the executive has been relatively d led, in 
the exact proportion in which the others have been 
exalted; and the engineers’ branch is one of those which 
has been levelled up apparently somewhat too reply, 
as it seems to have turned some of their hea et 
we do not hear the executive branch grumbling about 
the degradation of their relative rank. They are not so 
foolish as to be jealous of the paymasters, the d 
and the engineers, because they have been gran 
nominal rank, and several gold lace stripes on their 
sleeves. Many of us can remember when they had no 
stripes at all. Nor do we see lieutenants of eight years’ 
standing swaggering about, and telling their friends 
that they rank with staff engineers. 

It is a matter of absolute indifference, so far as the 
interests of the service are concerned, whether the 
engines of Her Majesty’s ships are worked by glorified 
engine-room artificers ranking with warrant officers (as 
the engineers themselves did, not so very long ago), or 
by engineer officers calling themselves lieutenants, com- 





manders, and captains; and I rather think the former 
will be the result of this agitation, if the engineers get 
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too big for their boots; as the so-called “‘tiffies” do 
most of the work now. Your correspondent ‘‘Efficiency,” 
in his happy quotation, unwittingly supplies us with an 
epigrammatic description of what these captain and 
commander engineers would be. Those who would: 


** Merely hold the highest rank 
And draw the highest pay 
But hide behind the ‘ tiffy ’ 
When a job came in the way.” 


The vast majority of officers and men in the Royal 
Navy are far better off than they would be if they were 
out of it. The conditions of service were known to them 
—or at any rate to their parents or guardians—when they 
elected to honour the service with their company. It 
seems therefore to be illogical, not to say graceless and 
disloyal, to set about - emcgpes n “grievances” as 
soon as they find themselves established as members of 
an honourable profession which they have been lucky 


enough to get into. Those who doso are like the dog that | p 


bites the hand that feeds him. 

The naval engineers—or rather that section of them 
who are pursuing this agitation—may save themselves 
further trouble, as they will not get the apple they are 
crying for. They have no means of enforcing what they 
are pleased to call their ‘‘demands.” The army doctors 
got their ‘‘demands” complied with, as they were able 
to cverce a weak War Minister through the medical schools 
of the country, which, being more or less in the nature of 
close guilds, were able to cut off the supply. The engi- 
neers can bring no such pressure to bear. ‘There are tens 
of thousands of competent engineers in England and 
Scotland ; and the executive officers of the Navy, though 
not trained to do manual work as fitters, are not so 
ignorant of engineering as is commonly supposed. If all 
the naval engineers went on strike to-morrow their 
**demands” would not be granted, nor their ‘* grievances” 
redressed. Their places would speedily be filled, and 
they would discover, too late, that the service could do 
very well without them. 

“Every cobbler to his own last” is a good maxim, and 
it applies to all of us. The executives have no wish to do 
the engineers’ work, nor do they require the engineers to 
do theirs. There is work enough for both. In conclu- 
sion, Sir, it appears to me that your correspondent 
**Hopeful” is extremely illogical. First he tells us that 
many of the naval engineers area ‘‘scratch collection.” 
Then in his next letter he ventures on prophecy, and tells 
us that ‘‘had the whole of the recommendations of 
Admiral Key’s committee been carried out, including the 
a of executive rank and titles, we should have 

n spared the humiliation of seeing the naval engineer- 
ing PRE so despised that no one with any standing 
would join it.” And then he coolly asks the Admiralty 
to confer upon this scratch collection of the residuum of 
the engineering profession executive rank and titles ! 

What for? For the purpose of improving their engi- 
neering efficiency afloat? or their social status ashore ? 

Truly I think I have a far higher opinion of the naval 
engineers than ‘‘ Hopeful” has. I had thought he was 
one of them, but that seems almost impossible. 

Your obedient servant, 
Far East. 








TABLES OF SQUARES. 
To THE Epiror or ENGINEERING. 

Str,—A paragraph in the issue of ENGINEERING for 
November 17, on a volume of ‘‘ Tables of Squares,” will 
be read with some interest by your American readers 
and those conversant with American drawing - office 

ractice, as showing a great lack of knowledge of the 
atter. have not seen the particular volume re- 
ferred to, but, from the criticism, it would appear to be 
almost identical with another similar book having a wide 
usage in America, and without which no draughtsman con- 
siders his everyday library complete. 

The tables are not used for the purpose of computing 
areas, as assumed by the writer of the paragraph— 
although his suggestion will be welcomed by those of us 
unacquainted with the formula given—but for determin- 
ng the bypothkenuse of right-angled triangles. In struc- 
tural work their value will be readily appreciated ; for 
instance, the rise and span of a roof truss being given, the 
length of the rafter or top chord is quickly found by the 
simple process of adding the squares of the given dimen- 
sions and taking from the tables the length opposite to 
their sum, this being, of course, the square root of the 
latter. Similarly, the lengths of the various web members 
of a truss can be determined, also diagonal bracing of all 
kinds, the oblique edges of plates, bridge work, &c., 
without a multitude of figures, thus economising time and 
tedious labour. 

It is in such simple and apparently trivial methods as 
these that we can find some ex lanation of the success of 
American competition. 

Yours faithfully, 
November 22, 1899. DRAUGHTSMAN, 





AUTOMATIC GENERATOR FOR 
ACETYLENE GAS. 
To THE Eprror or ENGINEERING. 
Sin,—In your notice of an automatic generator for 
acetylene gas by the St. James’s Illuminating Company, 
it is stated that the polymerisation of the acetylene into 


benzene (not benzine, as it is printed, which is a different 
a pe eypenen entirely) is prevented by the water-jacketing 
of the generators. Seeing that the heat liberated by 
1 gramme of carbide is over 400 calories (Lewes), and 
that the acetylene must be kept nearer 200 deg. than 
400 deg. (Lewis) if polymerisation is to be prevented, it is 
very Cifficult to sce how water-jacketing can have any 


appreciable effect where carbide is decomposed at the rate 
ot cemabdeethig above 170 grammes per minute in a con- 
fined 5: only a small portion of which is in connection 
with the water jacket. Bier 

The subject of overheating is of such vital importance 
in acetylene generation, that I am confident you will be 
only too glad to have this brought under your notice. 

ours faithfully, 
. DoMANn. 

129, Cheapside, London, E.C., October 30, 1899. 

[We have delayed publishing the above letter till we 
were able to obtain from the makers of the apparatus 
referred to a statement of the maximum temperature 
actually reached in the generator. This they inform us 
has never in all their investigations exceeded 288 deg. 
Cent. or 550.4 deg. Fahr., which they assert is insuffi- 
cient to affect the acetylene. We are obliged to our cor- 
respondent for pointing out the printer’s error refe 
to, an somehow escaped correction in the proofs.— 
D. 





WESTINGHOUSE GAS ENGINE. 
To THE Eprror oF ENGINEERING. ‘ 

Srr,——Allow me to thank Mr. Crossley for sending to 
your correspondence columns the results of the tests of 
Messrs. Crossley and Co.’s 10, 25, and 55 horse-power 
nominal engines. The results of the tests of the two 
larger engines afford very convincing proof that the con- 
clusion at which I had arrived from theoretical reasoning, 
viz., that the thermal efficiency is independent of the 
size of the explosion cylinder, is true. The thermal 
power of the gas used in the tests of the two large 
engines, ascertained by Junker’s calorimeter, was found to 
be equal to 634 British thermal units per cubic foot. 
According to the Tables given by Mr. Crossley, the 
brake efficiency of the 10 horse-power nominal engine is 
equal to that of the 55 horse-power nominal engine ; but 
in the case of the tests of the 10 horse-power, the thermal 
power of the gas was not tested. The apparent equality 
may, therefore, have been due to the use of gas of a 
slightly higher thermal power. In the case of the 
25 horse-power engine the coefficient of brake efficiency 
corresponding to a consumption of 15.2 cubic feet of gas 
per brake horse-power, is equal to .205, and in the case 
of the 55 horse-power for a consumption of 14.2 cubic 
feet, is equal to .219, if we adopt 1000 foot-pounds as the 
value of the British thermal unit. The difference, viz, 
.014, is certainly not more than we should expect from 
the difference in the mechanical efficiencies of the two 
engines. If we adopt 772 foot-pounds as the value of the 
British thermal unit, the corresponding coefficients of 
brake efficiency would be equal to .265 and .284 respec- 
tively. The difference, .019, is certainly more than I 
think the difference in the mechanical efficiencies suffi- 
cient to account for, but no candid inquirer can possibly 
have any doubt as to the true value of the British ther- 
mal unit being about 1000 foot-pounds. 

The consumption of 18.25 cubic feet of gas per brake 
horse-power, in the case of the 10 horse-power engine, 
was taken from the Table contained in Mr. Dunlop’s 
letter published in your issue of August 25. 


November 28. ONLOOKER, 








LOCOMOTIVE LIFE-GUARDS. 
To THE EpiTor OF ENGINEERING. 
S1r,—Would some locomotive engineer kindly explain 
the reason that has led to the placing of railroad engine 
‘*life-guards” on the leading bogie truck rather than on 
the frame of the engine itself? If we suppose a heavy 
stone or bar to be on one of the rails, it would appear 
that its effect, on being struck by one of the guards, would 
be to twist the bogie round and co throw the engine off 
the line. Were the guard part of the frame itself, the 
whole weight of the engine would resist the twist, and 
probably save an accident, Why should a light trolley 
have upset the express locomotive at Wellingborough ? 
Tan, &c., 
ALFRED J. ALLEN. 
London Institution, E.C., November 28, 1899. 








STATICALLY INDETERMINATE 
STRUCTURES. 
To THE Eprror oF ENGINEERING. 

Srr,—In reference to your article in ENGINEERING, of 
November 17, page 633, where you deal with, among 
other things, the question of statically determinate v. 
statically indeterminate structures, it may be worth while 
calling attention to a valuable article in the ‘‘ Zeitschrift 
fiir Bauwesen,” 1899, Parts VII. to 1X, where H. 
Reissner, of Berlin, treats of the dynamics of frame- 
works, and shows that statically indeterminate structures 
have this distinct advantage, that if vibrations arise in 
them the fact of their being statically indeterminate is 
of considerable assistance in effecting the rapid damping 
of these vibrations. 

_In treating the problem he assumes that, as in the vibra- 
tions of tuning-forks, membranes, strings, &c., the work 
aes forces are approximately proportional to the 
velocity. 

T am, Sir, your obedient servant, 
. GILCHRIST. 








BARNABY’S THEORY OF CAVITATION. 
To THe Eprrorn or ENGINEERING. 

Sir,——I wish only to answer certain questions. Any- 
thing more on the theory of cavitation would not 
“‘worthy of further notice,” as ‘‘P. R. O.” declares, with 
that extreme politeness one is exposed to meet with from 
anonymous correspondents. 





A definition of the “eddies” I «puke of, as produced 





by cavitation, is asked for. Considering that they are 
said to be ‘‘a sure cause of loss of energy,” they are 
presumably composed of water and not of air. 

A theory must apply to all cases. Now, the form of 
the Daring’s stern, whatever may be its merits—and they 
are occasionally very great—may not properly be called 
an ordinary one; it is certainly not to be met in one 
vessel out of ten thousand. Accordingly, any theory 
based on such a peculiar case is not gencral, and nothing 
proves that it is applicable in different circumstances. 

A reference to my paper, not on “ Aeration,” as 
“P. R. O.” puts it, but on “the rupture of the column 
of water set in motion by a propeller,” will show that 
most cases are there considered. 

With screws rising above the surface, as most rudders 
do, rupture is said to take place at relatively low speeds ; 
with ordinary forms of sterns and ordinary immersion, it 


rred | i8 said to begin at higher speeds : with the forms adopted 


by Mr. Thornycroft for his turbine prgpelions, it is said 
to occur still later ; and finally, should the screw be made 
to work in a tube acting as suction-pipe, then it is said 
to arise exactly asin pumps. This is the meaning of the 
words ‘‘radical difference.” 

«P. R. O.” will excuse me, and, no doubt, your readers 
will be grateful, if I decline to continue this controversy, 

I remain, Sir, yours truly, 
November 27, 1899. J. A. NormManp, 


To THE EprTor oF ENGINEERING. 

Sir,—The very remarkable speed now being attained 
by comparatively small craft when driven by Messrs, 
Parsons’ turbine engines, have suggested considerations 
to me which would appear to go far towards demonstra- 
ting the truth of my views re ‘‘cavitation,” as expressed 
in my letter published in ENGINEERING of the 17th inst. 
—a letter which, owing to the kakography of the original 
document, due to writing with an injured wrist, contains 
some misprints in the letterpress, and errors as to the 
indicated approximate direction in which the cavitation 
would in each instance exert its negative force. 

In considering Messrs. Parsons’ epoch-making trials, 
and their bearings on my theory of cavitation, the 
following salient factors would appear to have much 
significance :— 

(a.) The comparatively small size of the craft used in 
relation to — attained. 

(b.) The abnormally great horse-power developed. 

(c.) The abnormally ~— speed attained. 

(d.) The rapidity with which such speed is attained. 

(e.) The large number of ‘‘ scoop” propellers used. 

It goes without saying that under such circumstances 
an abnormally high shaft velocity is rapidly reached, 
and that such is accompanied by an abnormal develop- 
ment of cavitation. I have reiterated the adverb ‘‘ab- 
normally,” as in my view the dynamical conditions that 
arise under such disadvantage are a sort of ‘‘quicksand” 
which swallows up much horse-power. But with the 
abnormal shaft velocity now attainable by turbine-driven 
engines, other conditions of cavitation and circumstances 
supervene, which bear a wholly different complexion 
and produce startlingly novel results. The faults above 
referred to still remain, and the quicksand will swallow 
its victim and exact its toll of horse-power ; but luckily 
for tke success of Mr. Parsons’ trials, his engines could 
afford to pay such toll, and still provide a force sufficient 
to indefinitely increase the shaft velocity and extend the 
area under cavitation. Then arises the remarkable 
facility with which further increases of speed may be 
obtained. The area of cavitation has begun to extend 
inwards and downwards ; it reaches the point B, Fig. 1, 
(page 639 ante) and with se rng | shaft velocity it 





gradually approaches the leading edge of the blade; 
and the negative pressure exerted by this extend d 
cavitation is exerted at an angle which enables it to 
largely reduce the slip of the blade, and to increase 
the ge reacting force of the water. Or, in other 
words, such propellers so driven obtain a small prc- 
portion of the advantageous cavitation that is readily 
rocurable with my blades—the material difference 
ing that in the latter case the ‘‘ quicksand” circum- 
stances of propulsion are wholly different from those 
attendant upon the driving efforts of the ordinary crank- 
driven machinery ; and the true efficiency of propellers so 
driven has, in my opinion, to be measured on an abso- 
lutely new basis. ; 
The following considerations are pertinent to the 
truth of this proposition: Excessive velocity of revolu- 
tion and excessive amount of water displaced (i.¢., exces- 
sive pressure), at any given portion of a revolving blade, 
causes cavitation to arise immediately behind the centre 
of such displacement. With ‘‘scoop” propellers, those 
two factors most rapidly supervene towards the ends of 
the blades, and behind that portion having the greatest 
**pitch.” hen such are being driven by ordinary 
machinery, the shaft velocity attainable is sufficient for 
the purpose of developing such cavitation, and possibly of 
extending its area somewhat inwards and behind that por- 
tion bordering upon thedischarge edgeof the blade marked 
d, c, in Fig. 1 (of illustration of my letter of the 15th 
ult. ). Now, my view of the true significance of cavita- 
tion thus located is, that it develops a negative pressure 
of about 20 Ib. to each square inch of surface under 
cavitation, and that such force is expended — almost 
wholly—in retarding the revolution of the propeller. 
There may be, and doubtless there are, a certain amount 
of eddies within the area of cavitation, as adverted to by 
Mr. Normand, or attendant upon its closing in; but the 
loss of energy thereby is (in my view) compara- 
tively microscopic. 1tthus follows that such cavitation 
is an undiluted toll, and the excessive churning is avoided, 
and the area of beneficial cavitation is much enlarged 
and more 1eadily reached; and the direction of the 





negative pressure thereby developed will be at a more 
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beneficial angle for the purpose of assisting the vessel’s 

ropulsion : the net result being a saving in horse-power, 
in consumption of coal, and in weight of machinery, and 
an increase in speed attainable. I have patented various 
other forms of blades calulated to produce a like effect. 
The shaping of that shown in Fig. 2, and the substance 
of its flanges, may be modified to suit all requirements, 
and to deflect the water at —_ given angle or estimated 
epeed of propulsion ; and as the effect of such cavitation 
will be to retard the rearward velocity of the mass of 
water acted upon by. the blades, the present excessively 
increasing pitched blades with their attendant faults— 
some of which I have adverted to—may be dispensed 
with and avoided. As the object of the cavitation 
described by me is largely to reduce ‘‘slip,” it follows 
that any attempt to estimate its advantages by experi- 
menting with a ‘‘fixed propeller,” having 100 per cent. of 
“slip,” is futile. ; 

I beg to we for having attempted to treat those 
matters at such length, and to express a hope that my 
humble efforts in the vast field of marine propulsion, and 
the arguments with which I have ventured to justify my 
views, may be deemed worthy of the critical examination, 
and approval or refutation, of your more scientific 
correspondents. 

Yours truly, 
P. M. Staunton. 

Dalmeny, Howth, Dublin, November 27, 1899. 

P.S.—If my views as to ‘‘cavitation efficiency” be 
correct (and they challenge refutation), it follows as a 
matter of demonstration that the existing abnormal 
speeds attained by turbine-driven craft can alone be ma- 
terially increased by the adoption of some of the following 
means: 

(a) By using an increased number of scoop propellers. 

(b) By increasing the area of the exiating blades. : 

(c) By using propellers with their blades made in 
accordance with my invention. 

The first alternatives have the serious faults attendant 
on enlarging the area and capacity of ‘‘the quicksand,” 
and will necessitate a further and abnormal increase of 


RIA 

The second method will have the dynamical disadvan- 
tages attendant upon any undue increase in length or in 
width of rapidly revolving blades. ; 

The third alternative has none of those faults, and it 
has the added merit that, whilst the strengthened flanges 
will provide a strength necessary to withstand the “‘ cavi- 
tation strain,” such shaping enables a ‘‘ face elasticity ” to 
be readily procured, the merits of which, as a means of 
reducing vibration and conserving the driving energy, 
is much greater than appears to be generally understood. 








AMERICAN COMPETITION. 
To THe EprTorR oF ENGINEERING. 

S1r,-—My attention has been called to a letter from the 
British Insulated Wire Company on the subject of the 
Dublin United Tramways Cable Contract, which 
appeared in your issue of last week. 

This letter is not only a libel on Mr. Parshall, the con- 
sulting engineer of the Tramways Company, but it is an 
aspersion on the character of the Directors, imputing, as 
it does, that they failed in their duty to their share- 
holders. 

As chairman of the Dublin United Tramways Company, 
I took an active part in the settlement of all the contracts 
for the electrical conversion of the tramways, and I am 
perfectly familiar with the conditions under which the 
cable contract was awarded. 

The specifications and conditions on which the British 
Insulated Wire Company, and the National Conduit and 
Cable Company tendered were identical, and the tender 
of the latter company was accepted use the price was 
lower and the guarantees better than in the offer of the 
British Insulated Wire Company, while any subsequent 
variations from the conditions in the original tender were 
made in the interest of the Tramways Company. 

As the conditions included an indemnity against in- 
fringement of patents, the Tramways Company were not 
interested in the results of the suit for infringement 
brought by the British Insulated Wire Company, and 
referred to in their letter. The success of the plaintiffs 
in this action was, I may mention, limited to a small 
portion of cable landed in Dublin before September 2, 
1898, the date when their patent expired. 

It is not true, as stated in the letter of the British 
Insulated Wire Company, that: ‘‘the Tramways Com- 
pany loaned to the National Conduit and Cable Company 
the services of their engineer (Mr. Parshall), to supervise 
the drawing in, and jointing, so that this work, although 
carried out at the contractor’s expense, has not been 
effected by him as provided for in the original specifica- 
tion.” This work was, in fact, effected by highly skilled 
men under the supervision and direction of a represen- 
tative of the National Conduit and Cable Company, who 
remained all the time in Dublin in special charge of this 
part of the work. Mr, Parshall and his representatives 
gave the same supervision and inspection to this as to 
every other part of the works, to see that they were done 
in an efficient and proper manner. 

he conduit and cable system now laid down in Dublin 
has completely justified our selection of contractors, who 
pe la ee work apie and well, and from 
we no delay in the openi 

electrical Bae ts - r ee ee 
: I am astonished that a responsible body like the British 
nsulated Wire Componny should have been betrayed into 
publishing such reckless charges, especially as they have 
quite recent evidence of Mr. Parshall’s impartiality, 


knowing that on his advice I accepted a tender from 
them, subject to 
over 10,0002, 


guarantees, for cables amounting to 





The general tendency in this country to municipalise 
tramways has tended to retard electrical developments, 
as municipal bodies move slowly and only a very limited 
field was opened for private enterprise. Under other 
conditions prevailing in America, enormous strides have 
been made in this industry and huge manufactures have 
sprung up to meet the demand, the extent of which is 
hardly realised in Great Britain. America has, in con- 
sequence, got a long way ahead in the manufacture of 
plant_required for electrical installation. 

If British manufacturers are to make up the leeway 
they will be more likely to succeed by learning from the 
larger experience in this business of their competitors 
across the Atlantic, rather than by imputing unworthy 
conduct to honourable men as a reason for their failure 
to obtain a contrac) in competition with American 


manufacturers. 
Wm. M. Murpuy. 
39, Dame Street, Dublin, November 22, 1899. 


To THE EpIToR OF ENGINEERING. , 

Srr,—Your correspondent ‘‘G. K. R.” calls attention 
to a very important point in connection with the above, 
and although, as he suspects, this sort of thing sometimes 
comes about by America quoting upon different specifica- 
tions, &c., to England, as was shown to be the case with 
the Atbara Bridge, still there are other causes at work 
besides this which it is very desirable should be well con- 
sidered. I do not know the details of the particular 
transaction of the Glasgow tramways to which he refers ; 
but should like to direct attention to the species of 
‘*bounty ” system which exists in America at the present 
time under which Americans can swcop down upon this 


.| country, or any of our markets, and for reasons of prestige, 


advertisement, or other cause, take away any order in 
spite of all makers here. Now, the American iron and 
steel industries are protected by an enormous import 
tariff rate of about 45 per cent. As the tax is put on for 
the benefit of the American manufacturer, it is fair 
to assume he takes as near as possible full benefit of it. 
It contains evidently and designedly, of course, a very 
ample and comfortable margin for the manufacturers ; 
that is to say, the American consumer pays far more than 
he ought, and the manufacturers can afford to take an 
outside order at a loss, when for any other reason they 
desire it. Itis well known in many trades that Americans 
do sell over here on a lower basis than in their own 
country. While our manufacturers continue busy, there 
is no need to interfere with so desirable and profitable 
state of things for this country ; but in bad times, no 
doubt, manufacturers in this country are inclined to con- 
sider there is another side to the question. 


Yours faithfully, 
London, November 28, 1899. F. G. W. 








LAUNCHES AND TRIAL TRIPS. 

THE s.s. Strombus, built to the order of Messrs. M. 
Samuel and Co., of London, by Messrs. Sir W. G. Arm- 
strong, Whitworth, and Co., Limited, of Newcastle-on- 
Tyne, was launched from the builders’ yard at Walker, 
on the 18th ult. The vessel is intended for the Eastern 
oil trade, The principal dimensionsare : Length between 
perpendiculars, 410 ft.; beam, 52 ft.; depth moulded, 
33 ft. 9in. ; for total deadweight capacity, 8150 tons. 
She has been built under the immediate supervision 
of Messrs. Flannery, Baggallay, and Johnson, London. 
There is a powerful cm installation fur the 
rapid discharge of the liquid cargoes, and extensive 
arrangements have been made to facilitate prompt 
loading and discharging of general cargoes, includ- 
ing the fitting of powerful steam winches and derrick 

ear. The whole of the forward part of the vessel 
s reserved for cargo space, the engines and accom- 
modation for the engineer officers being aft, that of the 
captain and deck officers in the bridge. The main engines 
are being built by the North-Eastern Marine Engineering 
Company, of Wallsend, and have cylinders 28 in., 44 in., 
and 77 in. in diameter, with a 48 in. stroke, taking steam 
at a working pressure of 180 lb. per square inch from 
three large single-ended boilers. 


The new White Star steamship Persic has arrived in 
the Mersey from Messrs. Harland and Wolff’s yard at 
Belfast. The Persic is in all respects similar to her 
sister ships the Afric and Medic, already in the trade, 
save only some trifling improvements, which by reason of 
later experience, it has been found possible to introduce. 
Her dimensions are: Length between perpendiculars, 
550 ft.; breadth, 63 ft.; depth, 44 ft.; gross tonnage, 
11,984 tons. In the Persic and her four sisters, including 
the Runic and Suevic, to be launched next year, accom- 
modation of an exceptional character has been provided 
for 350 passengers, including comfortable reading, smok- 
ing, and dining rooms, also excellent baths and lavatories. 
The engines are of the four-crank vertical quadruple-ex- 
pansion type, balanced on the Schlick system, and drive 
twin propellers. The Persic is the seventeenth steamer 
in the White Star fleet propelled by twin screws. 


H.M. torpedo-boat sonore Spiteful, built and 
engined by Palmers Shipbuilding and Iron Company, 
Limited, Jarrow-on-Tyne, has just completed her official 
trials at Portsmouth. The first trial was stipulated to be 
at a speed of about 297 to 30 knots per hour for three 
hours, to test the consumption which was not to ex 

23 lb. per indicated horse-power. It was found that at 
29 9 knots per hour the consumption was at the low rate 
of 23 lb. per indicated horse-power. On the second trial 
the vessel was to be driven at not less than 30 knots per 
hour during three consecutive hours, but at the same 
time it was desired to keep the speed as little in excess of 








the 30 knots as possible. On six runs over the mile the 


speed was easily maintained at 30.371 knots per hour, 
and the engines were then adjusted so that the average of 
the three hours came out 30.06 knots per hour. On the 
final or 12 hours’ trial the vessel was to be run at a speed 
of 13 knots per hour, and the consumption measured. 
The average 8 was 13.05 knots per hour, the power 
450 indicated horse-power, and the consumption at the 
rate of 1.5 1b. per indicated horse-power per hour, so that 
the coal she is capable of Seg a enable the vessel 
to steam about 4000 sea miles. ‘This consumption is con- 
sidered very low, and is believed to be a record orm- 
ance for a vessel of her displacement. The whole of the 
trials were gone through in a very. comfortable manner, 
entire absence of vibration, ample and economical supply 
of steam. This is the fiftieth vessel and the twelfth de- 
stroyer delivered to Her Majesty’s Government by her 
builders. She is generally similar to the other 30-knot 
boats by Palmers, and has two sets of triple-expansion 
engines, and four Reed’s patent water-tube boilers, work- 
ing at 250 Ib. pressure and 6300 indicated horse-power. 
Messrs. Palmers have three more destroyers in hand. 

There were launched at Irvine on the 20th ult., by the 
Irvine Shipbuilding and Engineering Company, Limited, 
two steel screw steam trawlers to the order of the Peter- 
head Trawling Company, Limited, Peterhead. They are 
of the following dimensions ; 117 ft. between perpendicu- 
lars by 21 ft. by 11 ft. 9 in. moulded, and are bein 
supplied by Mr. W. V. V. Lidgerwood, Coatbridge, wit 
trinla-expenaties engines of about 400 indicated horse- 
power having cylinders 12 in., 19} in., and 32 in. in dia- 
meter by 22 in. stroke, steam being supplied from large 
steel boilers working at 180 lb. —— The one vessel 
was named Hope, and the other Rapid. 


On the 20th ult. the large screw steamer Suffolk, built 
by the Sunderland Shipbuilding Company, Limited, 
to the order of Messrs. Birt, Potter, and Hughes, 
Limited, of London, for their line of Australian steamers, 
proceeded to sea on her trial trip. The length of the 
vessel is 420 ft. between perpendiculars, breadth 54 ft., 
and depth moulded 32 ft. ‘The main engines are of the 
tri-compound principle, by the North-Eastern Marine 
Engineering Conga, imited, Wallsend - on - Tyne. 
They have cylinders 30 in., 48 in., and 78 in. in diameter 
by 54 in. stroke, and three large boilers with Howden’s 
forced draught, and also one large auxiliary donkey boiler. 
The vessel is insulated all fore and aft with silicate cotton 
for the carriage of frozen meat, and is fitted with re- 
frigerating machinery by Messrs. J. and E. Hall, of 
Dartford. She had on board a ~~ cargo of railway 
iron and coal, and when run over the measured mile at 
Whitley gave a very satisfactory result, 


The s.s. Don Hugo, which has just been completed by 
her builders, Messrs. David J. Dunlop and Co., and 
which was launched from Inch Works a few weeks ago, 
ran her speed, &c., trials on Tuesday and Wednesday, 
the 21st and 22nd ult. The result of the first day’s work 

roved the steamer’s capability of easily attaining—when 
loaded with a deadweight of 2500 tons—her guaranteed 
speed of 124 knots. On the Wednesday the Don Hugo 
was put upon her official trial trip, doing the distance 
from Cloch to Cumbrae Lights against the tide at a speed 
of 13knots. Her dimensionsare: Length over all, 310 ft. ; 
moulded depth, 38 ft.; moulded depth to main deck, 
20 ft. 6 in. The machinery has cylinders 24 in., 40 in., 
and 66 in, in diameter by 48 in. length of stroke, 


On November 22, Messrs. William Simons and 
Co., Limited, Renfrew, launched from their yard the 
dredger Devolant, which is believed to be the most 

werful barge-loading dredger afloat. This vessel has 

m constructed to the order of the Russian Govern- 
ment, and is intended to work at one of the 8 on the 
Black Sea. .The dredger was launched with engines, 
boilers, dredging gear, including buckets, &c., fitted com- 
plete on board and ready for work. The boat is provided 
with a pair of powerful peng surface-condensing 
engines of sufficient power to dredge about 2000 tons + 
hour. The buckets each have a capacity.of fully 35 cubic 
feet, or almost equal to 2 tons, and are the largest yet 
constructed by Messrs. William Simons and Co., Limited. 
The main engines are also arranged to propel the dredger 
at a speed of 7 knots. A machine room and repairing 
shop are fisted on board with lathes, drilling and planing 
machines, &c. The vessel is fitted with electric light 
throughout, and on deck large lamps are placed to enable 
dredging operations to be carried out day and night. 
The winches at both ends of the vessel are of very strong 
construction and are worked b ———s engines. 
The bucket ladder, which, with its chain of buckets, 
weighs over 100 tons excluding dredgings, is also con- 
trolled by a powerful set of independent engines. 


On Thursday the 23rd ult. the handsomely modelled 
steel screw steamer Etruria left the yard of her builders, 
Messrs. Craig, Taylor, and Co., Thornaby-on-Tees, for 
her trial trip in the Tees Bay, which ved highly 
satisfactory. The dimensions of the vessel are 274 fb. by 
35 ft. by 23 ft. 8 in. moulded, ne deck type. Her 
engines have been constructed by Messrs. T. Richardson 
and Sons, Limited, Hartlepool, the cylinders being 22 in., 
35 in., and 59 in. in diameter with a stroke of 39 in. 
During the whole of the trip the engines worked without 
the slightest hitch, a speed of 124 knots being main- 
tained agaist a strong wind and tide. 











Surz CanaL.—The aggregate transit revenue collected 
by the Suez Canal Company in the first ten months of - 
this year was 3,099,208/., as com 862,248/. in 








with 2, 
the corresponding period of 1898, and 2,411,119/. in the 
corresponding period of 1897. 
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COMPOUND DIRECT-ACTING BOILER FEED PUMP. 









Fig. 2. 
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Tue boiler feed pump we illustrate on the present | 
page has been designed with a view to reducing the 
great steam consumption which obtains with direct- 
acting pumps of this class. In such pumps steam | 
is admitted to the cylinder for nearly the full 
length of the stroke, and no attempt is made 
to expand it. In the pump before us, however, the 
compound system is adopted, and considerable expan- 
sion of the steam is secured in the second cylinder. 
The high-pressure cylinder is the same diameter as 
the pump cylinder, viz., 74 in., and exhausts into a 
low-pressure cylinder, 12 in, in diameter. The power 
obtained from the second cylinder results from the 
expansion of the steam, and the steam consumption is 
naturally decreased in proportion. Every steam user 
will be glad to hear of a pump which promises to be 
more economical than the present wasteful examples. 

The design of the pump, as may be seen from the 
illustrations, is plain and substantial. The cylinders 
are fitted with steam valves A, B, of the steam moved 
pattern ; these distributing valves are circular in form, 
and have four balanced rings. Steam is admitted to 
the high-pressure cylinder from the centre of the 
distributing valve A, and exhausts between the inner 
and outer rings to the low-pressure cylinder, through 
the distributing valve B of this cylinder in the same 
way for the high-pressure cyl'nder. These valves are 
worked by steam admitted through an impulse valve C, 
which is fitted on the front of the steam valve case, 
and admits steam to either end of the high-pressure 
distributing valve. As will beseen, the low-pressure | 
distributing valve is worked by a lever D from the | 
motion of the high-pressure distributing valve. The stance, suppose that the pistons are at the bottom of 
impulse valve, which is of circular or piston valve | the cylinders ; the steam valves are moved by hand to 
form, is worked by the motion imparted from the engine | admit steam to fill the high-pressure cylinder on the 
piston-rod by means of a lever and rods E, F. A/ top side, and are thus reversed. Thus the contents 
cataract cylinder G renders the motion of the valves of the high-pressure cylinder pass, to act on the 
quiet. The stroke of the pump is 104 in. | under side of the low-pressure piston, and the boiler 

If it be required to start the pump under a load, | steam to the under side of the high-pressure piston. 
the distributing valves are put by hand in the opposite Thus the pump is put into motion. 
position to that which is required for working condi- | This pump has been constructed by Messrs. J. P. 
tions, and the high-pressure cylinder is filled with steam | Hall en Sons, of Peterborough, for Messrs. Hartfield, 
and a supply from the low-pressure cylinder. For in-| Blaydon Iron Works, Blaydon-on-Tyne. It is the 
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J. P. HALL AND SONS, ENGINEERS, PETERBOROUGH. 
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| invention of Mr. J. P. Hall, the head of the firm at 
| Peterborough, who is well known to our readers in 
| connection with marine engineering. 


| Works have been erected in Peterborough by the 
company for the manufacture of these pumps and 
|other machinery, a suitable site of 24 acres of land 
adjoining the Great Northern Railway on the south 
| side of the city having been shbiel and buildings 
| having been erected and fitted with the latest type © 
| machinery for this purpose. Three stock sizes 0 
| pumps are now in progress of manufacture. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There were some 10,000 tons 
of iron dealt last Thursday forenoon in the warrant 
market. Prices were fairly steady. They lost all round 
from 1d. to 14d. per ton. Under 10,000 tons changed 
hands in the afternoon, and prices were very flat. On 
the day Scotch iron lost 5d. per ton; Cleveland, 34d. ; 
and hematite iron, 54d. per ton. The closing settlement 
rices were: Scotch, 71s, 6d. per ton ; Cleveland, 693. 74d.; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 73s. 74d. and 81s. 44d. per ton. The pig-iron market 
was flat on Friday forenoon on reports from the United 
States that the demand for manufactured iron and 
steel was easing off. Pig iron, however, so far was 
not affected. Scotch iron lost 74d. per ton, Cleve- 
land 84d., and hematite iron 9d. per ton, In the after- 
noon about other 20,000 tons were sold, and prices were 
very weak. On the day Scotch closed 1s. 1d. per ton 
down, Cleveland 84d., and hematite iron 1s. 1d. per ton. 
At the close the settlement prices were : 703. 6d., 69s. 
77s. 6d., and 81s. 44d. perton. There were not more 
than 10,000 tons of pig iron dealt in, and the tone 
was rather easier. tch warrants, after opening 1d. 
per ton up at 72s. 04d. per ton cash, left off 1d. per ton 
down at 71s. 104d per ton buyers, and so also did Cumber- 
land hematite iron at 783. 104d. cash per ton buyers. 
Less than 10,000 tons were done in the afternoon, and 
the tone of the market was weak. Scotch warrants 
closed 54d. per ton down on the day at 71s. 6d. cash 
buyers, Cleveland 34d. down at 69s. 74d., and Cumber- 
land hematite iron 5d. down on the day at 78s. 7d. per 
ton cash buyers. The settlement prices at the close 
were: 69s. 74d., 68s. 443d., 753. 7jd., and 81s, 44d. 
perton. A rather better feeling ruled in the pig-iron 
market on Tuesday forenoon, but dealing was limited. 
About 10,000 tons were dealt in. They all rallied in 
price from 14d. to 34d. perton. The market was still 
firmer in the afternoon, and on the day they closed up 
from 44d. to 8d. perton. The sales were about 20,000 
tone, and a feature of the market was the extra demand 
for hematite, a considerable quantity being*purchased at 
77s. 9d. three months fixed, with buyers over at that 
price. The settlement prices at the close were : 70s., 
69s., 77s. 14d., and 8ls. 44d. per ton. At the fore- 
noon session of the warrant market to-day a good business 
was done, come 20,000 tons of iron changing hands. In 
response to the advance of makers’ iron prices were stiff, 
the advance amounting to 94d. and 10d. per ton. About 
other 20,000 tons chan hands in the afternoon, and of 
that 10,000 tons were Scotch iron, which sold at 71s. 3d. 
and 71s. 44d. per ton three months fixed, the selling 
being oe as on London account. On the day 
Scotch closed up 9d. per ton, and hematite iron a similar 
amount. The settlement prices were 70s. 9d., 693. 6d., 
778. 104d., and_81s. 44d. per ton. The following are the 
uotations for No. 1 makers’ iron: Clyde, 84s. 6d. ; Gart- 
sherrie and Calder, 85s. ; Summerlee, 86s. ; Coltness, 
88s. 6d.—the foregoing all ship; at Glasgow ; Glen- 

rnock (shipped at Ardrossan), 83s. per ton; Shotts 
ship ith), 86s.; Carron (shipped at Grange- 
mouth), 87s. 6d. per ton. Here are the returns as to shi 
ments of pig iron from all Scotch ports for the week ~= 
ing last urday : 6214 tons, against 4613 tons in the 
corresponding week of last year. For Canada 186 tons, 
for India 164 tons, for Australia 200 tons, for France 360 
tons, for Italy 220 tons, for Germany 118 tons, for Hol- 
land 1320 tons, for Spain and Portugal 130 tons, for China 
and Japan 250 tons, for other countries lesser quantities, 
and coastwise 3136 tons. The shipments up till last 
Saturday amounted to 243,278 tons, or nearly 12,000 
tons in excess of the shipments for the corresponding 
portion of last year. All reports, especially from the 
Continent, point to increased activity, and to a heavy 
drain on the stores of pig iron in this country. Dealers 
here and in London look upon the situation in America as 
over-riding all other influences in the pig-iron market. 
The correctness of this argument remains to be proved, 
but from the point of view that America is now by 
far the largest producer, the argument is certainly 
entitled to consideration. The furnaces in blast at the 
end of the week stood at 83, being one more on basic iron 
than in the preceding week. At this time last year there 
were 82 furnaces in blast. The amount of pig iron in 
Messrs. Connal and Co.’s Boy warrant stores yester- 
day afternoon stood at 263,541 tons, as compared with 
268,111 tons yesterday week, thus showing a reduction for 
the past week amounting to 4570 tons. 


Finished Iron and Steel.—The following bas been com- 
municated to Messrs. James C. Bishop and John Cranin, 
joint secretaries of the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board : 


“*Glasgow, November 27, 1899. 
‘*Gentlemen,—In terms of the remit, I have examined 
the employers’ books for the months of September and 
October, 1899, and I certify that the averaged realised net 
price at the works brought out is 62. 17s. 7.56d. per ton. 
“Tam, &c. 
“John Macleod. 


The effect of the above will be an increase of 5 per cent. 
in the wages of the workmen, dating from December 4, 
1899, making a total increase of 224 per cent. since the 
Conciliation Board was formed, There is some’ stir in 
the steel trade this week. The makers of steel have 
advanced the price of steel 53. per ton, the quotation now 
being 9/7. 10s. per ton, less 5 per cent. Steel bars have 
now been advanced to 9/. per ton. Boiler-plates are 
quoted at 92, 10s. per ton for cash in ten days. 


The Price of Pig Iron.—In the course of the past eight 
days the Scotch ironmasters have advanced their prices 
by from 1s, to 2s, per ton; and probably for the first 


time in the history of the trade they are not bound down 
to periods of deliveries, these depending on their own 
powers to supply. 


Glasgow Copper Market.—At the morning meeting of 
the market last Thursday one lot (25 tons) of copper 
changed hands, and the price rose 7s. 6d. per ton. ‘Ihe 
market was idle in the afternoon, and without any further 
change in price. No dealing in copper was reported on 
Friday forenoon, but the prices eased off 5s. per ton. The 
forenoon’s loss was recovered in the afternoon, but no 
business was done. No material change took place on 
Monday, but on Tuesday forenoon the price was marked 
down 7s. 6d. per ton; but without any business being 
done. The price was marked down other 5s. per ton in 
the afternoon; but no business was reported. There 
were no dealings to-day, but prices improved. 


New Shipbuilding Contracts.—Tho Leslie (Fife) Steam- 
ship Company have placed an order with Messrs. Hall, 
Russell, and Co., Aberdeen, for a cargo steamer to carry 
about 2000 tons. Last week this firm received an order 
for six new steam trawlers, making 15 in all of these vessels 
which they have in hand.—Messrs. Gourlay Brothers and 
Co., Dundee, have secured an order for a_paddle 
steamer to be employed in the Great Eastern Railway 
Company’s service from Harwich.—A company owning 
a fleet of fast passenger steamers which ply from south 
of England ports, have 7 an order to Messrs. Hutson 
and Sons, Kelvinhaugh, Glasgow, for a new paddle 
steamer of 20 knots speed. The vessel herself will be 
built by Messra. McKnight and Co., Ayr, while the en- 
gines and boilers will be supplied by Messrs. Hutson and 
Sons. An interesting feature of the vessel will be the 
boilers, which will be of the old-fashioned, but improved, 
‘* haystack” type.—The London and Glasgow Shipbuild- 
ing Company is credited with having booked a steamer of 
7000 tons fer Messrs. McGregor, Gow, and Co., London. 


Glasgow Tramway Contracts.—The Glasgow Corpora- 
tion Tramway Committee, at a meeting, have had under 
consideration tenders for various contracts in connection 
with the extension of the electric system and the erection 
of the power station at Port Dundas. The work of pro- 
viding the switch connections was given to the Westing- 
house Company, whose offer was 33,593/. For the 
auxiliary engines, the offers ranged from 9350/. by an 
English firm to 7858/7. by an American firm; but, as the 
latter had not conformed to the specifications, Messrs. 
Duncan Stewart and Co., London-road, Glasgow, whose 
tender was 7870/., received the contract. Messrs. Moore, 
Taggart, and Co., Glasgow, were the successful offerers 
for drivers’ and conductors’ uniforms, their total being 
over 60007. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mr. Charles Ross.—By the death of Mr. Charles Ross, 
on Sunday, at the age of 58, Sheffield has lost an ener- 
getic and enterprising manufacturer. He came to the 
city from Nottingham 35 years ago, and a few years later 
founded the Heeley Bridge Foundry and Engineering 
Works. There he built up a successful business in the 
manufacture of large weighing machines, castings, girders, 
and steam launches. He had been in declining health 
for some time. 


Iron and Steel Trades.—The utmost activity still pre- 
vails in the iron trade, and consumers complain that they 
are unable to obtain supplies as readily as they require. 
Pig-iron prices are very firm, and for bars and sheets they 
have gone up another 5s. to 10s. per ton. The demand 
for all classes of steel is brisk ; and although quotations 
are high, very large orders are constantly Sater booked. 
It is stated that some makers, both of iron and steel, have 
as much work on hand as they will be able to get through 
in the first half of next yéar. Further large orders for 
shot and shrapnel shell have been given out by the 
Government, and the works now are very busy. The 
rolling mills and forges are altogether behind in their 
work. The managers complain that they cannot get 
material to deal with, and that orders given out six 
months ago are now only being executed. This is par- 
ticularly the case in the softer grades of mild steel, which 
are required for general work. In files and tools a very 
fair amount of business is being done. 


Coal and Coke.—The coal trade in South and West 
Yorkshire is benefiting by the activity and high prices 
ruling in South Wales. Having regard to the time of 
qeer a large tonnage is going to Hull and the other ports. 

here is a heavy demand for common coal, and prices 
have gone up in a greater proportion than those for best 
house coal. All round the coal trade is in a prosperous 
state. It isaffirmed that contracts are being entered into 
for supplies of ame | coke for next year at 30s, per ton. 
Other cokes are equally dear. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was large, but the market was somewhat 
cheerless, and only a small amount of business was 
transacted. There was a wide difference in the quota- 
tions of buyers and sellers, and genuine dealers in pig 
held off. Makers were not at all disposed to follow the 
downward move in warrants caused by London specula- 
tors selling their holdings and taking their profits. 
Legitimate buyers would have bought warrants in pre- 
ference to makers’ iron, on account of their cheapness, if 
any quantity could have been purchased, but the number 





of warrants available for sale was not large. No. 3g.m.b. 
Cleveland pig-iron was reported to have been sold by 





merchants at 703., and that may be led as about 
the general market quotation, though buyers as a 
rule endeavoured to purchase at less. On the other 
hand, makers adhe firmly to 71s. for No. 3, and 
being very well sold, they were in no hurry to secure new 
orders, believing, in fact, that by waiting they are likely 
to be able to do business on better terms than are at 
present available. There were a few inquiries for forward 
delivery of No. 3, but they did not lead to much business, 
Foundry 4 was put at 693. 6d., and grey forge at 68s. 9d. 
There was nothing at all doing in east coast hematite 
pig, owing to the fact that there was none obtainable for 
sale, producers having disposed of the whole of their out- 

ut for at least this year. Nominally the quotation for 

os. 1, 2, and 3 was 823. 6d., but what anybody who had 
a little iron to dispose of could obtain for it, it would be 
difficult to say. Spanish ore firm. Rubio was 20s. ex. 
ship Tees; and as a further tax on it is to be levied by 
the Spanish Government, the price is likely to advance, 
Middlesbrough warrants opened at 68s. 7d., and rose by 
the close to 68s. 104d., cash buyers. Middlesbrough 
hematite warrants were not quoted. To-day the market 
was stronger, but the only alteration in price was in 
Middlesbrough warrants, and they advanced rapidly to 
69s. 6d., cash buyers. 


Manufactured Iron and Steel.—These two important 
branches of the trade continue in a very healthy state. 
Producers of all descriptions are very busily occupied, 
and most firms have work enough to keep them in full 
swing for several months to come. Prices are very stiff 
and a strong tendency is shown to advance them, but 
there is hardly any quotable change since last week. 
Common iron bars are 8/. 15s.; best bars, 9/. 53.; iron and 
steel ship-angles, each 7/. 15s. ; iron ship-plates, 7/. 17s. 6d.; 
steel ship-plates, 8/.; and steel boiler-plates, 9/. 5s.—all 
less the usual 24 per cent. discount. Heavy sections of 
steel rails are firm at 7/. net at works and the demand for 
them is good. 


Advance in Northern Ironworkers’ Wages.—Messrs. 
J. R. Winpenny and James Cox, secretaries to the 
Board of Conciliation and Arbitration for the manu- 
factured iron and steel trade of the north of England, 
have issued Mr. Waterhouse’s report for the two months 
ending October 31, which shows that in accordance with 
the sliding-scale arrangement there will be an advance 
of 3d. per ton on puddling and 24 per cent. on all other 
forge and mill wages, to take effect from the 27th inst. 
An examination of the returns of the sales of manufac. 
tured iron for the two months shows that the average 
net selling price per ton to have been 6/. 11s. 5.82d. The 
sales and prices were: Rails, 574 tons, 5/. 15s. 10.24d. ; 
plates, 10,140 tons, 62. 93. 11.37d.; rs, 15,033 tons, 
61. 133. 9.20d. ; angles, 3518 tons, 67. 8s. 8.62d. 


Coal and Coke.—Fuel keeps steady and firm and is un- 
affected by the drop in price of Cardiff coal. Bunker 
coal is very strong at from 13s. 6d. upwards for un- 
screened qualities. Manufacturing coal shows no change. 
Gas coal very stiff and scarce. The heavy deliveries that 
are now being made are almost entirely on old contracts 
at rates a good deal below those ruling at present. The 
demand for coke is enormous, and the supply is inade- 
quate. As much as 30s. has been named for f.o.b. de- 
livery of good coke, and average blast-furnace qualities 
delivered here realise from 23s. to 24s. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—A fair amount of business has been passing in 
the coal trade; large steam coal has fully maintained 

revious rates, but small coal has been slightly easier. 

he best steam coal has made 20s. to 21s. per ton, while 
secondary qualities have brought 183. 6d. to 19s. 6d. per 
ton. There has been a demand for house coal; 
No. 3 Rhondda large has made 18s. 6d. to 19s. per ton. 
Foundry coke has been quiet at 29s. to 30s. per ton; 
furnace ditto, 26s. to 28s. per ton. As regards iron ore, 
the best rubio has been making 18s. to 183. 6d. per ton. 


The Cockett Tunnel.—The general purposes committee 
of the Swansea Town Council will meet at an early date, 
to reply to a Great Western Railway Company’s letter 
respecting the status of Swansea on the main line. The 
Cockett Tunnel is nearly completed, and will, if present 
arrangements hold good, be reopened December 4. It is 
reduced for the future to a single line, and apparently 
even that is not free from danger by mineral workings. 
The company is seeking powers from Parliament to pre- 
vent further workings within six chains of the line. 


The Electric Light at Bristol.—The electric lighting 
committee of the Bristol Town Council met on Friday. 
The committee decided to extend the mains to Counter- 
ship and to Mivart-road. The consideration of applica- 
tions for extensions to Oakfield-road and King-square 
was deferred, pending further inquiries. Mr. A. J. 
Brooks, who has been in the employment of the council 
since the works commenced, was promoted to the post of 
assistant engineer. Mr. Brooks will have charge of the 
night shift. 


Barry.—On Friday a new graving dock of the Barry 
Graving Dock and Engineering Company, Limited, was 
formally opened for business, the steamer Isabel, of 
London, being admitted in order to have her stern post 
removed and renewed. The caisson was placed in posi- 
tion about noon, ee than ot weed the — dock 
was empty, a proof of the capacity of the powerful pumps 
employed. The new dock, which has been constructed 
by essrs. Price and Wills, who were also the contractors 
of the Barry No. 2 dock (the engineer being Sir J. Wolfe 
Barry), is capable of accommodating the largest vessel 
afloat. It is 625 ft. in length, and is both wider and 
deeper than the old dock of the company, being 80 ft. in 





width ; it has a capacity of 312 ft, in the outer section, 
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d 326 ft. in the inner, the depth of water at spring 
tides being 28 ft., and at neep tides 20ft. In addition to 
a line of engine-houses and workshops, which runs 

arallel with the two graving docks, new workshops are 
in course of erection on the outer side of the new dock. 


Bridgend.—A syndicate has been formed of Cardiff | Leed: 


gentlemen to work a valuable seam of coal discovered at 
Heollacthog. —, rations have commenced. The 
Ballarat colliery, at Blackmill, is now going in full swing. 

Portsmouth.—An extensive re-armament of the defences 
of Portsmouth has been commenced. All obsolete guns 
are to be removed from Southsea Castle and other forts 
and batteries, and will be replaced by powerful modern 
weapons. 

Briton Ferry.—The production of hematite at the 
Briton Ferry Iron Works has been about an average. 
All the smelting furnaces at the Briton Ferry Steel 
Works, and also.at the Albion Works, have been in full 
operation. The same may be said of the tinplate works. 








Tur Iron AND Steet Institutr.—It having been de- 
termined that it would be for the advantage of the In- 
stitute to obtain incorporation under a Royal Charter, a 
petition was addressed, on behalf of himself and the other 
members of the Iron and Steel Institute, to Her Majesty 
in Council by Mr. Edward Pritchard Martin (President 
1897-1899) ; and the Royal Assent having been obtained, 
the Institute has now been incorporated under a charter 
of the usual character. 





Tue Execrrotytic ALKALI Company, LimiTrep.—A 
company to produce alkalion the Hargreaves-Bird electro- 
lytic process will aorta Bg ed its shares to the public, the 
lists opening on December 5 and closing on mber 
The capital will be 500,000/., divided into 200,000 cumu- 
lative 7 per cent. preference shares and 300,000 ordinary 
shares, only one-half of each kind being offered for sub- 
scription now. The consideration to be paid to the 
parent company for the United Kingdom patents is 
100,0002., half being in fully paid-up shares. The re- 
maining 200,000/. of the present issue will be available 
for the purchase of land and erection of plant and_build- 
ings. The Hargreaves-Bird — was described by us 
in our issue of July 22, 1898, and has been favour- 
ably reported on by Professor, Ramsay, while the profits 
on the ordinary shares of the company are estimated by 
Messrs. Fred. Scott, Morris, and Co., of Manchester, at 

7 per cent. 

Srper1AN Procress.—This might almost be made a 
standing paragraph in papers interested in the rapid de- 
velopment, which, through Russian initiative and energy, 
is taking place in Siberia and surrounding countries. 
Systematic plans are being prepared by the Russian 
Government fora rational colonisation of vast districts 
of Northern Siberia, where, it appears, that American ad- 
venturers have for some —— been exploiting the natives, 
much to the advantage of the former. Russian officials have 
recently visited those parts and report that many of the 
natives were under the impression that the country belonged 
to the United States. At Vladivostok will be erected an 
institute for the teaching of Asiatic languages, and a 
sum of 400,000 roubles will be expended upon this institute 
during the first three years. complete course at the 
institute will extend over four years, and will comprise 
instruction in Japanese, Korean, Mongolian, Manchu- 
rian, English, and Chinese. The students are expected 
to fill commercial and industrial posts as well as Govern- 
ment officers, in Eastern Asia. The institute will be 
placed under the control of the General Governor of the 
Amur district and of the Minister of Instruction. A new 
Russian town is to be founded at the Talienwan Bay, on 
Chinese territory ; the new town will called Dalin. 
There is every reason to expect that this will become a 
most important port—some think a second San Francisco 
—and a splendid support for Russian shipping interests in 
Eastern Asia, where the Japanese are doing all in their 
power to secure as large a portion of the shipping as 
possible. Dalin will, it is expected, be a free port. 


Tue Late Mr. T, H. Ismay.—Though not an engineer 
himself, few have done more for marine engineering and 
shipbuilding than Mr. T, H. Ismay, the chairman of the 
White Star Steamship oe om who died on Thursday, 
November 23, after a long illness. Mr. Ismay was the 
son of a shipbuilder and owner, and after being appren- 
ticed toa firm of shipowners and shipbuilders, he voyaged 
round the world, and on his return started in business on 
his own account. In 1867 he acquired the White Star 
line of Australian clippers, and in the following year he, 
in conjunction with Mr. William Imrie, a former fellow- 
apprentice, he formed the ic Steamship Company. 
The Atlantic trade was entered on in 1870, and in 1871 
the first Oceanic was launched, and proved a great success. 
She was followed by larger and faster veseels—the Brit- 
annic, a 15-knot boat, making her first voyage in 1874. 
These boats were long very popular; but faster ships 
being introduced by other lines, the White Star replied 
with the Teutonic and Majestic, whilst their last boat— 
the Oceanic—holds the proud position of being the largest 
vessel afloat. The whole of the White Star fleet—from 
the Broughton, in 1867, to the Oceanic, launched this 
Yoar— hee been constructed by Messrs. Harland and 

Wolff, of Belfast, the total value of the work performed 
exceeding 7,000,000/. sterling. Mr. Ismay was a director 
of the London and North-Western Railway Company, 
and chairman of the Audit Commissioners of the ersey 
Docks and Harbour Board. He served on numerous 


Royal Commissions, and was nominated by H.R.H. the 
Prince of Wales to a seat on the British Commission for 
the Paris Exhibition of 1900, 


MISCELLANEA. 


THE Board of Trade have recently confirmed an order 
authorising the construction of a light railway in the 
West Riding of the county of York, from Bradford to 
s. 


Thirty-three candidates for the studentship and forty- 
four candidates for the associate membership of the In- 
stitution of Civil Engineers have succeeded in passing 
the qualifying examinations held last October. 


The dredgers Pervi and Vtoroi, constructed by Messrs. 
William Simons and Co., Limited, of Renfrew, to the 
order of the Chinese Eastern Railway Company, arrived 
at Shanghai on September 18 and 30 respectively, after 
the remarkably quick ee dredgers—of 66 steam- 
ing days from the Clyde. 


The traffic receipts for the week ending November 19, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,733,681/., which was earned on 19,548 
miles. For the corresponding week in 1898, the receipts 
of the same lines amounted to 1,670,263/., with 19,253} 
miles open. There was thus an increase of 63,418/. in the 
receipts, and an increase of 2947 in the mileage. 


A steel foundry is the Jatest venture of the Westing- 
house Company. The works are to be situated at East 
Pittsburg, and will cost about 250,000/. The Westing- 
house companies will thus still further diminish their 
dependence on outside firms. Both open-hearth castings 
and ingots are to be made, the latter being intended for 
forgings. Hammers and forging — capable of 
turning out 20-ton forgings are to be laid down. 


Amongst the most interesting items in the programme 
for the visit of the American Institute of Mining Engi- 


7. | neers to California, was a display of hydraulic mining at 


Dutch Flat. This kind of mining was prohibited in 1 
and though an amending Act permitted its use under 
special conditions in 1892, it has been ——— to con- 
duct hydraulic operations on the same scale as formerly ; 
and, in fact, the display offered to the visitors had only 
been equalled once before since 1884. Previous to the 
visit, the material had been loosened by blasting, and on 
the ‘‘ Little Giant” being turned on, a yawning cavern 
was rapidly torn in the hillside. 


Le Yacht states that a new French cruiser of 12,416 
tons will be begun next year at Cherbourg. Her length 
will be 474 ft.; beam, 71 ft.; total horse-power of her 
three engines, 24,000; speed, 21 knots ; effective radius, 
10,000 miles at 10 knots. Her armament will consist of 
four guns of 78 in., sixteen of 64 in., twenty of Jj in., 
four of 1}in., and five torpedo-tubes, two to be sub- 
merged. She will-cost about 1,170,000/., which exceeds 
the cost of recent French battleships. The same journal 
states that it has not yet been finally decided to build the 
two battleships included in the Navy Budget for 1900, 
there being a considerable opposition which is in favour 
of spending the money on smaller vessels. 

An interesting experiment is now being tried at 
Boston, Massachussetts, U.S.A., where a company are 
establishing coke ovens with the intention of distributing 
the waste gases for lighting and fuel purposes. About 400 
ovens have now n erected, but the plant is finally 
intended to include 800 more, or 1200 in all. These 
ovens are of the Otto-Hoffman type, and have a capacity 
of 6 tons of coal each. It is further intended to collect 
and utilise the by-products ; and by some means, not yet 
disclosed, the poorer gases given off during the distillation 
are to be separated from the richer. The former will be 
largely utilised at the works, whilst the richer are to be 
distributed to the city. 


Specifications have now been issued for the cables re- 

uired for the ee suspension bridge over the East 

iver, New York. There will be four cables, each con- 
sisting of 37 strands of No. 8 steel wire, each strand to 
contain 281 wires laid straight. In building each strand 
will be held together by temporary bands of wire, which 
will afterwards be removed, and the whole set clamped 
into one cylindrical cable by steel bands, to which the 
suspenders will be attached. To protect the cable from 
wet, and consequent corrosion, it will be covered between 
the suspension pieces by thin steel plating. The steel to 
be potas ve is an open-hearth steel, having not more than 
.03 per cent. of sulphur, nor more than .04 per cent. of 
phosphorus, and the wires, after drawing, are to show a 
tensile strength of not less than 200,0C0 Ib. per square 
inch, with an elongation of 2} per cent. in 5 ft., and of 
5 per cent. in 8 in., and the wires must be capable of coil- 
ing cold round a rod of their own diameter. The wire is 
to be made in lengths of not less than 4000 ft. 


Amongst the recent tests made by the British Fire 
Prevention Committee was one on a ceiling constructed 
with silicate cotton, or slag wool. Theceiling was used to 
protect a floor consisting of 3-in. by 9-in. deal joists 
spaced at 19-in. centres, and ed with j-in. beaded 
planks, ——— and grooved. Slag wool slabs 1} in. 
thick were fixed to the underside of the joists covering 
the entire area of the ceiling, and were carried down for 
a distance of 3 in. all around the wall. The slabs were 
secured in place by 3-in. screws, These slabs were con- 
structed by enclosing the wool between galvanised wire 
netting of 1-in. mesh. Tongued and grooved boarding 
Zin. thick was nailed over the slag- wool covering, 
and a wooden cornice was used to cover the portions 
at the junction of the ceiling and walls. The fire was 
started at about four o’clock in the afternoon, and an 
hour later a temperature cf over 1800 deg. Fahr. was 
recorded by the pyrometer. The gas was then turned 
off and water a but to half the ceiling only. 
During the test the flooring boards got fairly warm, and 


wise uninjured. An examination after the test showed 
the whole of the slag wool in ition, and the wirework 
was in condition, though the galvanising had dis- 
appeared. 

The unions connected with the building trades are 
generally ised as the most unreasonable in the 
country; but after all we may well be thankful that 
matters are no worse, in view of the rules adopted last 
July by the Journeymen Plumbers’ Association of 
Chicago. These rules establish a.standard rate of work, 
which in many cases is less than half of what was pre- 
viously accomplished. Thus, working on lead, eight 
wiped joints are held to constitute a day’s work, whereas 
sixteen had previously been done. In running soil pipe, 
the number of joints permitted by the new rules are — 
one-half to one-third of what was previously accomplished; 
and so on for other items. Further, in complicated cases 
these standards are not to apply. Similarly, the Chicago 
Carpenters’ Executive Council have issued rules of quite 
a similar character. One of these forbids any workman 
to work on the same job as a non-union carpenter; whilst 
another provides that any man filing, Fae ice or repair- 
ing his tools out of hours shall be fined not less than 
10 dols.; and no man is to introduce a patent miter 
box on to a job under a penalty of 5 dols. Again, any 
member guilty of working too hard shall similarly be sub- 
ject to a fine of 5dols. In the other trades quite similar 
regulations are said to prevail, and in no case is any man 
to do a stroke of work not strictly belonging to his craft. 
A ‘‘ walking delegate” found a stonemason chipping a 
small fin off a casting in order to make the latter fit a hole 
the mason had cut in a flagstone, and the latter was 
promptly fined ten days’ pay. 

A visit was paid to the Westminster pumping station 
of the London Hydraulic Power Company, at the invita- 
tion of Mr. Henry Chapman, M.1I.M.E., and chairman of 
the company, on wenger pe 4 afternoon, November 22, at 
1.30 fee by members of the Graduates’ Association of 
the Institution of Mechanical Engineers, Storey’s Gate, 
Westminster. The old station was first visited, and the 
three sets of three-cylinder compound pumping engines 
and entire plant were seen in full work. These combined 
engines and pumps are of a very compact and strong 
design. The engine-room is fitted with all the necessary 
steam and water gauges, and is in every way perfectly 
arranged. A Bailey electric recorder is used to record 
work done by the engines. Boilers are ordinary Lanca- 
shire, stoked by J. J. Vickers’ mechanical stokers, driven 
by a three-cylinder Brotherhood hydraulic engine. A 
Green’s economiser is used for heating feed-water. Water 
for both boilers and for use in mains is pumped from the 
river by low-lift hydraulic pumps to settling tanks on the 
roof of the station, and thence to filter tanks, filter presses, 
and, finally, through charcoal before being pumped to 
mains and boilers. The coal used is rough small coal, and 
is lifted from barges by a very handy hydraulic crane 
worked off the mains. The extension of the station on 
the opposite side of the road was then visited. These 
works are still in the hands of the contractor. The plant 
consists of four sets of triple-expansion engines, of the 
same type as the engines in the old station. The en- 

ine-room is very commodious, and very well arranged. 

oilers by Messrs. Reeley and Fairburn, and stoked by 
J. J. Vickers’ mechanical stokers, being fed from 
overhead hoppers, &c., are employed ; and two Green’s 
economisers are used for heating the feed-water. The 
arrangement of the settling and filtering tanks and 

resses is a the same as at the old station. 

ater, coal, stores, and water mains will be taken 
through a subway in course of construction. 


The Sims-Dudley Defence Company, of New York, 
U.S.A., have just given an exhibition of their 3-in. dyna- 
mite gun before a committee of Norwegian officers ap- 
pointed for the purpose. The 3 in. gun is 18 ft. in length. 
About 6 ft. of the muzzle unscrews and can be stowed in 
the trail, and it was stated that the gun is quite service- 
able in its shortened state. The gun was mounted on a 
field carriage—the weight of the gun being returned at 
750 lb. and the total weight of gun and carriage 1650 Ib. ' 
The weapon itself consisted of two parts—the projectile 
tube above and the combustion tube beneath, joined to- 
gether at the breech. When the breach is opened a 
plate is seen in which two tubes appear—the 3-in. tube, 
into which the projectile is pushed, and a smaller one 
which contains the cartridge, consisting of 16 oz. of 
smokeless powder, which, when fired, explodes into the 
combustion tube, The gas thus generated compresses 
the air in the combustion tube, whence it enters the 
oe tube through holes near the base of the projectile. 
The shell is therefore not propelled directly by the cart- 
ridge, but by the air pressure on its base. e barrel is 
not rifled, and it is only § in. in thickness, while the 
combustion tube is § in. The projectile used was made of 
brass, 444 in. in length, and so much under 3 in. in dia- 
meter (24 in.) as to allow it to rest on studs (near the 
head), which were formed to assist in rotating it. Near 
the tail it was of still less diameter, and the tail consisted 
of an almost bell-shaped screw, which was intended to 
make the projectile spin. The projectile was made up of 
different lengths screwed together, with three separate 
chambers fur the bursting charge, which consisted of 
1.5 kilos. (3 lb. 49 oz.) of explosive gelatine—each portion 
being contained in on. nay cag cartridge. The object 
in having the bursting charge in three separate chambers 
is to avoid the danger which the resistance of a longer 
column of high explcsive substance might cause before 
the velocity had sufficiently communicated. The 
precautionary measures had been, in this case, so 
thorough as actually, in many instances, to prevent the 
hinder portions from exploding at all. Colonel Krag (the 
inventor of the Krag-Jorgensen rifle) suggested perfora- 








warped a little, letting smoke through, but were other- 
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NOTICES OF MEETINGS. 


InstrTUTION OF Orvit ENGINERRS.—Tuesday, December 5, at 
8 p.m. Papers to be further discussed: ‘‘ The Waterloo and 
City Railway, and its Electrical Equipment,” by Messrs. Dalrymple- 
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Mr. Joseph Cash. Sir Thomas Wardle will preside. 
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by Mr. R. E. Crompton, Past-President. Adjourned discussion. 

Tue CHARTERED INSTITUTE OF PaTENT AGENTS.—Wednesday, 
December 6, at 7.30 o’clock precisely. 1. To further discuss paper 
by Mr. J. C. Chapman, Fellow, on ‘Some Aspects of Discon- 
formity and the Judicial Functions of the Patent Office in regard 
to the same and other Matters.” See Transactions, vol. xvii., 
page 142. 2. To consider the question of the publication in 
certain technical journals of papers read at the Institute meetings 
(postponed at the last ordinary meeting), and to read and discuss 
a paper by Mr. A. T. Newton, Fellow, on “‘ Hints for the Develop- 
ment of the Chartered Insti ute of Patent Agents.” 38. To discuss 
the President’s opening Address. 

Tae INSTITUTION OF MECHANICAL ENGINEERS.—Friday, Decem- 
ber 8, at 8 p.m., in the Institution House, Storey’s-gate, St. 
James’s Park, when the chair will be taken by the President, Sir 
William H. White, K.C.B., LL.D., D.Sc., F.R.8. The nomination 
of officers for election at the next annual general meeting will 
take place. The following paper will be read and discussed : ‘‘ A 
Continuous Mean Pressure Indicator for Steam Engines,” by Pro- 
fessor Willlam Ripper, Member, of Sheffield. 

Ronteen Society.—Thursday, December 7, at 8 p.m. at 20, 
Hanover-square. A paper will be read by Mr. Mackenzie David- 
sen, M.B., ‘‘Observations on Practical X-Ray Work, with Exhibi- 
tion of Apparatus and Stereoscopic Sk’ ” Also Mr. J. Moore, 
F.R.C.S., Hon. Treasurer, will show with the fluorescent screen a 
case of ‘‘ A Bullet in the Brain.” 

Socrety or EN@IngsRS.—Ordinary meeting, Monday, December 4, 
at the Royal United Service Institution, Whitehall. A paper will 
be read entitled ‘‘Water Supply to Country Mansions and 
Estates,” by Mr. Gordon Harris, Assoc. M. Inst. C.E., M. Inst. 
Mech. E. The chair will be taken at 7.30 p.m. precisely. 

THe CIviL AND M&CHANICAL ENGINEERS’ Socrety.—Thursday 
December 7, at 8 p.m., at the Hotel Victoria, Northumberland- 
avenue, 8S.W. Paper to be read: “ Fireproof Structures,” by 
Mr. J. H. Blakesley, M.A., A.M.1.C.E. 

Hout anv District INsTITUTION OF ENGINEERS AND NAVAL ARCHI- 
TECTs.—Monday, D ber 4, at 8 p.m., at the Parochial Offices, 
Bond-street. Paper by Mr. J. Brackenbury, on ‘‘Some Notes on 
Auxilary Feed and Air Pumps, &c.” 
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MANCHESTER SEWAGE. 


THE construction of the Ship Canal immediately 
rendered acute the sewage question in Manchester, 
for it substituted the almost stagnant ponds of the 
canal for the fairly rapidly - flowing rivers into 
which the sewage had previously been turned. The 
Irwell and the Mersey had long lost all trace of the 
purity which once they doubtless possessed ; their 
waters had the blackness of ink without its anti- 


1| Septic qualities; but, at least, they exhibited a 


decent haste in carrying their foul burden to the 
sea, when they were not impeded with weirs. But 
when these rivers were replaced by the canal, the 
power of the water to carry solid matter ceased, 
for there was no perceptible current. The solid 


ve matter sank to the bottom, where it gradually be- 


came dissolved with the evolution of marsh gas, 
’ utrified and stank. It 
is fearful to contemplate what would have been the 


9 | result if Manchester had disposed of the whole of 


its excreta by water carriage. In this particular 
respect it was fortunate that it was Soaae a 
‘pail-closet town.” Up to 1876, if our memory 
serves us correctly, every house in Manchester had 
its midden, or its share of one, although the water- 
closet was being introduced into those of better 
quality. It was calculated that these depositories 
would, if all brought together, have formed a lake 
of semi-liquid filth several acres in area. From 
by a perversion of 


humour which we could never fathom, the ‘‘ Dolly 
Varden,” was an immense sanitary advance, one of 





its advantages being that it forced on the attention 





of everyone the knowledge of how far it fell short 
of perfection. Of late years the water carriage of 
se has tly increased in Manchester, and 
we believe that it is intended to make it universal 
in the future. The question of sewage purification 
has, therefore, twoaspects there. First, the water- 
course has been rendered less able to deal with 
sewage at all; and, second, the sewage has grown 
both in quantity and in strength. 

For many years past the Manchester Corporation 
have been face to face with the certainty that they 
must, within a short time, find some new means of 
disposing of their sewage without creating a nuis- 
ance. The method of precipitation and filtration 
through land was beset with difficulties, on account 
of the great area required, and the unsuitable nature 
of the soil available. To avoid this it was proposed 
to follow the Metropolitan plan, and construct a 
conduit right tothe tidal waters of the Mersey ; but 
the experience of London shows that such a method 
is not always satisfactory. In addition, the people of 
Liverpool, and the residents on the Cheshire shore, 


-| may be relied upon to oppose such a scheme, not 


only on account of its dangers, but also because it 
it would afford them an opportunity of administer- 
ing a rebuff to their neighbours. The early attempts 
at the bacteriological purification of sewage were 
watched with the greatest interest in Manchester, 
for there was in them the suggestion of a way out 
of the difficulty, provided that progress was sufli- 
ciently rapid. It was a race between the necessities 
of the town and the advances of science, and it 
was by no means clear that science would win, par- 
ticularly with the Local Government Board acting 
as umpire with its blind eye fixed upon science. 
However, as our columns have shown, our know- 
ledge of the rational methods of dealing with 
organic refuse has increased enormously in the 
past two or three years ; and it is now absolutely 
certain that the old methods of precipitation by 
chemicals, and purification of the effluent on land, 
will never be followed in the future. We-have 
still a great deal to learn about what goes on in a 
bacteria filter, or contact bed, but it is quite cer- 
tain that by that action, imperfectly understood as 
it is, we shall deal in future with our sewage in all 
places where treatment is nec : 

Filled with this conviction, the Rivers Com- 
mittee of the Council of the City of Manchester 
asked, on May 23, 1898, the advice of Mr. Bald: 
win Latham, Mr. Percy J. Frankland, and Mr. 
W. H. Perkin, Jun., as to the best method of 
dealing with their sewage. These gentlemen 
immediately set themselves to inquire and to experi+ 
ment; and they have recently embodied the results 
of their researches in a report, which will be read 
with interest in many places besides Manchester. 
Already they had at their disposal at the Davy- 
hulme Works a set of large precipitation tanks, 
and two filter beds which had been constructed 
under the advice of Sir Henry Roscoe, and they 
built five new beds. These were filled to a depth 
of 3 ft. with clinker of different sizes, varying for 
that passed by a 3-in. mesh and rejected by a 
l-in. mesh, to that passed by a $-in. mesh and 
rejected by }-in. mesh, there being one size in 
each They also laid down a septic tank, 
40 ft. in length by 12 ft. in width, and 9 ft. 2 in. 
high, together with six bacteria beds, each having 
an average area of 294 square feet, and a depth 
of 4 ft. These were filled with clinker in ed 
sizes, the finest being at the top. The Roscoe 
filters were filled, in one case, with coke, and 
in the other with cinders, the coarsest par- 
ticles being at the bottom and the finest at the 
top. The new filters were so constructed that 
they could be supplied with (1) raw sewage, (2) 
sewage which had undergone settlement in a small 
settling tank, and(3) sewage which had undergone 
both settlement and cn, bacterial action. 
Experiments were commenced with two tanks 
containing coarse clinker. In September, 1898, 
each bed was filled once a day with settled sewage. 
This sewage first flowed into bed A, and after 
staying there from one to two hours was run into 
bed B, in which it remained for about the same 
time. Each bed took three-quarters of an hour to 
fill, and three-quarters of an hour to empty. 

After a week each bed was filled twice a day, and 
towards the end of October the results were so 
good that three fillings a day were commenced, 
and were pursued until November 16. After that 
day one filling with raw sewage and two fillings 
with settled sewage were made daily until Decem- 





ber 21, after which the use of settled sewage was 
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discontinued, and raw sewage only used up to 
February 7, 1899. After that date there were four 
fillings a day, but as the surface began to clog in 
a few days, settled sewage was used. On Decem- 
ber 3, 1898, a third bed E, of fine clinker was 
added, and was filled with the effluent from B to 
ascertain the effects of a third contact. Two 
further beds, C and D, were brought into operation 
on April 13, 1899. 

One important point to determine was whether 
the capacity of the filter decreased. It will be 
remembered (see page 463 ante) that the experi- 
ments made by the London County Council with 
coke filters, pointed to some permanent clogging of 
the filters by vegetable fibre. The Roscoe filters 
have been in use in Manchester some time, and 
afford a fair basis for forming an opinion on this 
point. In December, 1895, the capacity of one of 
these was 1750 gallons, and in April, 1897, it was 
1296 gallons, after resting one hour. Since then 
the capacity has been as low as 1188 gallons, and 
as high as 1446 gallons, the figures fluctuating 
with the time allowed for draining before the 
measurement was made, but on the whole re- 
maining fairly constant. The tank A had a capa- 
city when empty of 10,500 gallons, and after the 
dry clinker was put in, it required 5688 gallons to 
fill it. The capacity decreased steadily from Sep- 
tember 12, 1898, to March 4, 1899, when it stood 
at 3350 gallons, after which it remained fairly con- 
stant, and there is good reason to believe that it 
will continue so. This is a matter of very great im- 
portance, as the remaking of beds, occupying many 
acres, would be a very expensive proceeding. 

Very numerous samples were taken during the 
filling and emptying of the beds, and each set 
were mixed to get an average specimen. The 
tests were made in such way as to be comparable 
with the limits imposed by the Mersey and Irwell 
Joint Committee. These are, first, that the effluent 
shall not contain more oxidisable impurity per 
gallon than will absorb, when acidified, one grain 
of oxygen from a standard permanganate solution 
in four hours; and, second, when rendered alka- 
line, shall not give off more than one-tenth of a 
grain of albumenoid ammonia under the same con- 
ditions. The first of these tests is rendered some- 
what uncertain by the presence in the sewage of 
certain oxidisable substances, such as carbolic acid 
and salts of iron, which are not putrescible. A third 
test, called the incubation test, was therefore added. 
In this a determination is first made of the oxygen 
absorbed from potassium permanganate by the 
sample in three minutes. A bottle is then com- 
pletely filled with the sample, and closed and placed 
in the incubator at 80 deg. Fahr. for six or seven 
days. The three minutes’ oxygen absorption is then 
again determined. If any putrefaction has taken 
oe the oxygen absorbed in three minutes will ex- 
1ibit a decided increase in amount, owing to the more 
ready oxidisability of the products of putrefaction. 
On the other hand, if the contents keep sweet, the 
three minutes’ oxygen absorption test remains prac- 
tically unchanged after incubation, or there will be 
a slight decrease. Apart from chemical tests, a 
sample which will bear incubation without exhibit- 
ing clear evidence of putrefaction, cannot be far 
wrong. 

The report from which we are quoting contains 
a large number of graphic charts, showing the 
effects of the treatment on the sewage. These show 
that the character of the sewage varied greatly 
during the day, due, in great part, to rushes of 
trade refuse. This refuse as already explained, 
often raises the oxidisability of the sewage, but it 
is not, in general, putrescible, and its presence in 
the Ship Canal does not create a nuisance. The 
experts have arrived at the opinion ‘‘ that only in 
very exceptional cases can trade refuse be present 
in ordinary town sewage in such proportion as to 
affect the bacterial processes of purification.” At 
times when the sewage is exceptionally weak, as 
during rain, it is found that one bacteria bed is 
able to purify it below the limits required by the 
Joint Committee. When it is of normal strength 
the second bed is required, and its operation is 
effective to secure the necessary amount of purifica- 
tion in most cases. Inthe graphic charts the line 
of purification crosses and recrosses the standard 
line, but its average height is below it. As the 


successive fillings would be mixed in the canal, the 
final effect would thus be satisfactory. The results 
referred to albumenoid ammonia were somewhat 
superior to those depending on oxidisable matters, 
and hence it is inferred that the latter were depre- 





ciated by the presence of trade refuse. The same 
may be said of the incubator tests. Most of them 
were satisfactory, and an average sample of them 
all would probably have showed no signs of 
putrescence. 

An independent set of tests were made on the 
septic tank system, beginning on November 10, 
1898. Up to the erd of the year each bed was 
filled once a day, the flow through the septic tank 
being stopped during the night. From January 2 
to February 25, 1899, a continuous flow was 
kept through the tank, excepting on Sundays. 
During this period a total of eight or ten 
fillings would be distributed over the several beds 
during the twenty-four hours, no bed receiving 
more than two fillings. After February 25, the 
septic tank was taking sewage about fourteen 
hours each day, during which time each of the six 
beds was filled twice. This was continued until 
March 17, 1899. From the latter date until 
April 29 the installation was working eighteen 
hours per day, each bed being filled once and held 
full two hours. The graphic result of the analysis 
shows that the effluent from the septic tank was of 
comparatively uniform composition, due, no doubt, 
to the thorough mixing of the sewage, but the 
filtrate from the contact beds was not generally up 
to the standard. It, however, generally resisted 
putrefaction in the incubator test, in consequence 
of its containing a high proportion of nitrate, which 
afforded a supply of oxygen for the oxidation of the 
putrescible ingredients. Probably, as has already 
been pointed out by Dr. Rideal, an effluent of 
this kind would complete its purification in a river 
without causing any nuisance. The organisms 
would obtain an ample supply of oxygen to carry 
on their work by reducing the nitrates to nitrites. 

The Roscoe filters gave results that were fairly 
up tostandard. In the early part of their existence 
they dealt with 1,000,000 gallons per acre per day, 
but were subsequently eased off. Later they were 
brought up to that figure again. The double-contact 
filters never did so well as this, the best result 
being about 600,000 gallons per acre of bed A. 
The septic system dealt with 700,000 to 800,000 
gallons per acre per day. 

With the information before them which we have 
given above, the experts entered on a new series of 
experiments. They took one of the large precipita- 
tion tanks, and treated it as a septic iook, except 
that they did not cover it. They let the sewage 
flow slowly through this, putrefying in its passage, 
and they found the effluent chemically similar to the 
effluent from the septic tank. They then passed it 
through contact beds C and D, filled with clinker 
which had passed a j-in. mesh, and had been 
rejected by a j-in. mesh. When the action 
had fairly started it would be found possible to deal 
with four fillings per day, every single sample being 
non-putrescible, and well within the limit of im- 
purity. A large amount of nitrate nitrogen was 
present in every sample. The quantity dealt with 
was, at the best, three-quarters of a million gallons 
per acre per day. The experiments seemed to 
show that double contacts, that is, the passing of 
the sewage through two filters in succession, was 
most beneficial. The action was carried further in 
the second filter than it could be in the first in any 
reasonable time. Possibly the bacterial operation 
is not identical in the two beds, and the organisms 
in the second are adapted to take up the work at 
the part where those in the first find the conditions 
embarrassing. 

The experts state that it is their confident opinion 
that with such a system of bacteriological treat- 
ment, an effluent will be produced that will not 
only conform with the Mersey and Irwell standard, 
but which will materially improve the condition of 
the Ship Canal. They recommend 60 acres of 
double-contact beds, of a depth of 3.33 ft., filled 
with clinker of such a size as to be passed by a 
1}-in. mesh, and to be rejected by a 4-in. mesh. 
In addition, they suggest 25 acres of filter to deal 
with storm water. During the occurrence of heavy 
rain, the flow would be dealt with in the tanks 
and double-contact beds. When it exceeded their 
capacity, by which time it would have become 
greatly diluted, it would be passed on to the 
extra beds. There is a distinct discrepancy be- 
tween the results of these experiments and those 
carried out by the London County Council, and 
referred to on page 463 ante. That is naturally to 
be expected, for the conditions are different. The 
Metropolitan sewers form a vast septic tank in 





themselves, and it takes the sewage many hours to 








pass through them. Hence raw sewage at Cross. 
ness is very different from what it is at Davy- 
hulme, and it may be passed direct into the contact 
beds after a very short period for settling. It 
was found at Manchester the sludge accumulated 
in the beds made from large pieces of clinker, 
and hence these were replaced with smaller pieces, 
At Sutton, on the contrary, no such result is ex- 
perienced, and no preliminary treatment is found 
necessary. 

We do not know everything about bacterial 
purification, but we are certain that it can be 
effected so successfully that large installations may 
be put down without risks. Hitherto the Local 
Government Board has insisted on land treatment 
in addition, and where the effluent goes into a stream 
which forms a source of drinking water, it will pro- 
bably continue to do so for some time. Butin other 
cases such a precaution is clearly unnecessary, and 
the effluent can be made of higher quality than the 
ordinary polluted river. There is every prospect 
that the Manchester Corporation will be able to 
deliver from its bacteria beds a stream of nitrify- 
ing organisms which will act beneficiently on 
the waters of the canal and carry on in them a 
purifying action which will be of the greatest 
value. Every political speaker who goes to Man- 
chester repeats the old tag about the thought of 
Lancashire being a day ahead of that of the rest of 
the country, although the activity which gave rise 
to it no longer exists. But it seems as if in the 
matter of sanitation the action, if not the thought, 
of Manchester will lead the way. Hitherto bac- 
terial purification has only been tried on a small 
and tentative scale. We trust that we shall see 
it entered upon at Davyhulme with the courage 
and thoroughness which is characteristic of the dis- 
trict. Weare quite certain that it will fulfil the 
requirements of the case, and that if difficulties 
arise concerning the details, Sir B. T. Leech and 
his colleagues on the Rivers Committee will fight 
their way manfully through them, and will show 
not only this country, but all the world, what can 
be done by the union of practice with science. 








LIGHTNING: THE “DARK” FLASH, 

For some years past notes and letters have 
appeared in several of our science reviews about 
what has been called ‘‘ dark ” flashes of lightning, or 
simply ‘‘dark” lightning. To say the least about 
this supposed meteorological phenomenon, it is as 
difficult to conceive the physical constitution of 
such a flash as the special conditions necessary for 
its production. 

The various phenomena of an electric storm are 
susceptible of explanation in general terms by con- 
sidering the two charged bodies—say, a pair of 
clouds, or a cloud and the underlying surface of 
the earth-—as the two coatings of a large condenser, 
the intervening mass of air constituting the di- 
electric. As in the analogous case of a Leyden jar, 
when the strain produced in the glass by the 
opposite charges becomes sufficiently great, the jar 
is perforated, so when the strain to which the air 
is subjected exceeds its ‘‘ dielectric strength,” it 
suddenly gives way along a line of minimum resist- 
ance. The displacement of electricity constituting 
the discharge gives rise to violent surgings forward 
and backward along the line of rupture, which 
surgings continue until the potential difference that 
caused them has been wiped out. This is effected 
in an exceedingly small fraction of a second. 

The energy of this oscillatory discharge is com- 
municated to the surrounding air, which becomes 
heated accordingly. We are made aware of this 
only when the released energy is sufficient to heat 
the air up to luminescence. It then affects our 
sense of sight, producing on the retina an effect 
depending on the form and intensity of the flash. 

So far, then, as the eye is concerned, every flash 
of which it is cognisant is necessarily accompanied 
by some degree of luminosity. But, on the other 
hand, we have the testimony of persons whose 
veracity is as unimpeachable as their accuracy of 
observation is beyond dispute, that they several 
times saw in the sky tracks of discharges which 
were unmistakably dark. Such observations natu- 
rally demanded some consideration ; the possibility 
of dark flashes was, therefore, entertained for a 
while, and theories put forward to explain their 
occurrence. 

It was not long, however, before the astrono- 
mical idea of a ‘‘personal equation” suggested a 
retinal effect as a possible explanation. To many 
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it appeared to be not only a —s but a plau- 
sible explanation ; and, indee » the only one. 

So, too, thought Lord Kelvin, when, one even- 
ing, last August, at Aix-les,Bains, he was favoured 
with a vivid display of lightning. The opportunity 
was too good to be neglected, and he forthwith 
proceeded to put the retinal theory to a test. Look- 
ing out at the sky, a discharge occurred which 
gave rise to two well-marked flashes. He saw 
these distinctly as brilliant zigzags of light ; but, 
on turning, a few seconds later, to a part of the 
sky which was illuminated by another discharge, 
he saw—just as he expected—the former double 
flash dark on a luminous background. 

To confirm this observation he returned to the 
brilliantly lighted drawing-room, where, on sud- 
denly looking at one of the walls, he noticed 
precisely the same reversal. There was the dark 
double flash complete in every detail. This con- 
clusively shows that the so-called ‘‘ dark ” flash is 
not a real physical occurrence, but merely a subjec- 
tive effect. The part of the retina affected by a first 
flash is in a state of comparative fatigue, so that 
when a second one occurs it fails to respond as 
actively to the stimulus caused by the general 
illumination as do the surrounding nerve filaments, 
thereby giving the observer the impression of a 
well-defined dark flash. i 

However strong the evidence afforded by such 
observations, it was still urged by some that the 
case against dark lightning was not conclusively 
made out. They held that the matter could not be 
considered as finally settled until a satisfactory 
interpretation was given of the dark flashes noticed 
occasionally on photographs of lightning. 

The photographic plate is, indeed, far more 
sensitive to the ether ripples that constitute light 
than is the network of filaments which form the 
retina. It is, moreover, neither nervous nor im- 
patient, nor are its impressions inaccurate or 
evanescent ; it is ever ready to give a faithful 
record as well of the invisible trail of a flying 
meteor as of faint specks in the star depths, 
whose very existence the largest telescopes fail to 
detect. 

It was thought, then, that such a highly sentient 
recipient of radiant energy might possibly afford 
some information in favour of the objective reality 
of the dark flash. 

This view was, however, finally negatived* by 
the researches of Mr. Clayden, who, knowing that 
the bright parts of a photograph could be reversed 
by exposing the plate before development to the 
action of diffused light, showed that the darken- 
ing of the flash was purely a chemical effect in 
the film and that it could be reproduced at will. 
If the lens of a camera be covered, the moment 
after a flash has occurred, the developed image 
will always come out bright, feebly or strongly, 
according to circumstances. Mr. Clayden found, 
however, that if the plate be exposed after a 
flash has acted upon it, either to the continued 
action of a feebly diffused light, or to the 
powerful glare arising from one or more subsequent 
flashes, then on development the image of the 
original flash will probably come out black. This 
effect can be obtained not only with a lightning 
flash, but also with a spark from a Wimshurst 
machine or an induction coil. ‘‘ It is merely neces- 
sary,” writes Mr. Clayden, ‘‘ that the plate should 
be exposed to the action of a certain amount of 
light after it has received the impression and before 
development.” 

This interesting subject has been examined 
anew—quite recently—by Dr. William Lockyer. 
In studying photographs of lightning, especially 
some taken by himself during the past seven years, 
he noticed two varieties of the ‘‘ dark ” flash which 
- he failed to detect in any photographs of laboratory 
lightning at his disposal. These were flashes which 
he describes as dark with bright cores and others, 
which are bright but with decidedly dark borders. 
For the full acceptance of Mr. Clayden’s explana- 
tion, it appeared, therefore, necessary to produce 
these two types artificially, and it is precisely in 
this reproduction that Dr. Lockyer has been suc- 
cessful, 

_ We now know the exact meaning of the black 
zigzags and their lateral ramifications which may 
be found in photographs of lightning, and we 
know also how the dazzling flash of our skies may 
be made to yield a dark retinal impression. The 
mystery has at last been cleared up. The term 





* Proceedings of the Physical Society, vol. x. 








‘* dark” lightning is, therefore, a misnomer, corre- 
sponding to nothing real in Nature, and as such it 
deserves to be dismissed for ever from our scientific 
nomenclature. 

We find a few other terms in our literature which 
so richly deserve a similar fate that it is a wonder 
they were not long ago relegated to the profoundest 
depths of the limbo of oblivion—e.g., thunder- 
tube, thunderbolt, thunderstorm. 

Thunder is in no way concerned in the forma- 
tion of the peculiar conical cavities sometimes 
formed in sandy soil by an electric discharge, and 
we early writers unwittingly called thunder- 
tubes. 

Again, there is no such thing as a thunderbolt 
distinct from the lightning flash pure and simple. 
‘“*A bolt from the blue,” in the popular mind, 
means, we readily admit, an intensely hot solid 
mass which comes down in the wake of the flash. 
Now every one knows that meteoric masses visit 
us at all hours of the day and in all seasons of the 
year, as well before as during and after a storm. 
If, perchance, a mass rendered red-hot or white- 
hot by its rapid passage through a hundred miles 
or so of our gassous envelope should chance to 
follow in the rarefied wake of a flash and crash 
down upon the earth, it is none the less a lump of 
matter of cosmic, and not atmospheric, origin. 
It is not a fireball of electrical formation, but 
simply a glowing mass of brute matter similar to 
the stuff of which this and other worlds are made. 

Shakespeare, in Cymbeline, Act IV., Scene II., 
makes Guiderius bid his friend 

‘** Fear no more the lightning-flash,” 
to which Arviragus promptly adds 

‘* Nor the all-dreaded thunder-stone.” 
Here the dramatist simply adopts the popular 
notion of his time. With all his intuition, he 
could no more have anticipated the meteoroidal 
views of the German Chladni, and Hubert A. 
Newton, of Yale, than the protective system 
against lightning recommended by Maxwell and 
developed by Lodge. 

Even the term thunderstorm is objectionable 
inasmuch as the crash or the peal, or the rolling 
noise that usually accompanies the electric dis- 
charge, is by far the less important characteristic 
of the phenomenon. Who speaks of a shower as 
a ‘‘patter” storm? Who would venture to des- 
cribe a hailstorm in one of our daily papers under 
the title of a ‘“‘rattle” storm? Is it not equally 
belittling and improper to speak of an impressive 
electric display as a ‘‘ thunder ”-storm ? 

We commend these curiosities of our scientific 
literature, together with such strange improvisa- 
tions or importations as ‘‘ black electric sparks”’ 
‘¢ X-light,” ‘‘ Becquerel light,” and ‘‘ dark light ” 
(la lumiére noire; of Le Bon)* to the careful con- 
sideration of our leading writers on physical science. 
A reform is obviously needed. They alone can 
carry it out. 








RAILWAY AND TRAMWAY PARLIA- 
MENTARY SCHEMES. 

In our preceding article, on page 664 ante, we 
dealt with the schemes of most of the principal 
companies, but one or two have since been pub- 
lished. The Great Northern Railway have a modest 
programme, five small railways—a loop in the 
parish of Peterborough Within, a second wholly 
within the parish of Riahiiesing in Lincolnshire, a 
third in Spitalgate Without, a fourth in connection 
with the second and third in the borough of Grant- 
ham, and the fifth in Little Gonerby. Extensive 
land purchases are in contemplation. The Lan- 
cashire and Yorkshire Railway Company include 
in their notice the widening of their line at 
Bolton, at Craddock-lane, and between Newton 
Heath and Moston, north of Manchester. This 
will necessitate the altering of several bridges, and 
the closing of some footpaths, while in several 
parts additional lands are to be acquired. 

A fair amount of railway work is proposed in 
Lancashire. The Blackpool and Garstang Electric 
Light Railway Company are applying for an order 
empowering them to construct a line 14 or 15 miles 
long, from Blackpool to Garstang. At the latter 
place there will be a junction with the London 





* Le Bon writes: ‘‘ Nous nous trouvons en présence 
d’un mode d’energie qui n’est plus de la lumiére puisqu’il 
n’a plus qu’une partie de ses propriétés et n’obéit aux 


lois de sa —— ” (Comptes Rendus); why then call 
it /wmitére at all? i 





and North-Western Railway near the Garstang and 
Catterall station, and at Singleton, on the route 
followed, connection will be made with the Lanca- 
shire and Yorkshire Railway. The Knott End Rail- 
way Company propose to construct a branch com- 
mencing at Pilling on their Knott End and Garstang 
line now in course of construction, and terminating 
in a junction with the London and North-Western 
line at Galgate, the total length of new construc- 
tion being 6 or 7 miles. We referred last week to 
the Behr Mono-Railway between Manchester and 
Liverpool, to the Suburban Railway for Manchester 
and for Leeds. The Liverpool Overhead Railway 
Company are doing little this year, the new work 
proposed being merely extensions of their line from 
its terminus at Seaforth to the London and North- 
Western and the Lancashire and Yorkshire lines 
there, with which, it is to be presumed, junctions 
are intended, though this is not stated. A short 
branch is also proposed at Toxteth Dock. The 
Cheshire Lines Committee are very inactive 
so far as new constructional work is concerned. 
Their Bill mentions merely a junction at Rixton- 
cum-Glazebrook between the Liverpool Extension 
Railway and the lines of the Wigan Junction Rail- 
way Company. The Lancashire, Derby, and East 
Coast Railway Company seek powers to abandon 
the construction of certain portions of the lines 
already authorised, and an extension of time for the 
purchase of certain lands. 

The London, Tilbury, and Southend Railway 
Company, we note, propose to extend their line 
from Purfleet to Gravesend. The proposed line is 
to commence in a junction with their main line at 
Wennington, near Purfleet, and passing under the 
Thames will join the South-Eastern line to Graves- 
end at Stone. The Charing Cross, Euston, and 
Hampstead Company is seeking an extension of 
time, but is proposing no new work. The Bromp- 
ton and Piccadilly Circus Deep-Tunnel Railway 
seek an extension of time for the compulsory pur- 
chase of the land and for the completion of the line. 
In addition to the joint scheme noticed last week, 
the South-Eastern Railway promote a Bill to pur- 
chase the Bexley Heath Railway and the Cran- 
brook and. Paddock Wood line, and to increase and 
to rearrange their capital and to guarantee interest 
on the Dover Harbour Board. The Bexhill and 
Rotherfield Railway Company seek powers to make 
junction with the London, Brighton, and South 
Coast Railway at Bexhill, and to make some devia- 
tions on their authorised line. 

The Buckingham, Towcester, and Metropolitan 
Junction Railway is to be made by a new com- 
pany, and will extend the Metropolitan Dis- 
trict Railway far up country. It branches off 
the Metropolitan at East Clayton, in Bucking- 
ham, and extends some 25 miles to Towcester, 
in Northampton, a junction being formed with 
the Banbury and Buckingham branch of the 
London and North-Western, with the Stratford- 
upon-Avon, Towcester, and Midland Junction 
Railway, with the Northampton and Banbury 
Railway, so that the line brings many districts 
within the limits of the Metropolitan. Apart from 
the routes opened up through the junctions the 
railway passes through Claydon, Padbury, Len- 
borough, Bourton, Prebend End, Buckingham, 
Tingewick, Radclive, Thornborough, Water Strat- 
ford, Boycot Lamport, Stowe, Westbury, Biddles- 
den, and Luftield Abbey, in the county of Bucking- 
ham ; and Syresham, Luffield Abbey, Silverstone, 
Towcester, Handley, Wood Burcote, and Easton 
Neston, in the county of Northampton. 

The Wolverhampton, Essington, and Cannock 
Chase Junction Railway is being promoted by a 
company to be incorporated. The route is sug- 
gested by the title, and running across country 
from Wolverhampton, where it joins the Great 
Western, it will connect with the Grand Junction 
line of the London and North-Western at Heath 
Town, and again at Bushbury, and with a London 
and North-Western branch near Essington, and 
again in Norton with the branch there. The line 
passes through Bushbury, Heath Town, Wednes- 
field, Trysull, Offlow, Cuttlestone, Seisdon, Essing- 
ton, Great Wyrley, Norton-under-Cannock, Norton 
Canes, Brownhills, and Cannock Chase. 

The Dearne Valley Railway Company, who se- 
cured sanction for a line in 1897 in that part of 
Yorkshire, now wish to make some changes in the 
plan and some additions within the urban district 
of Darfield and the rural district of Doncaster, 
but it is scarcely necessary to enter into details as 
the lines are only for local needs, 
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The North-Eastern Railway propose to own and 
run steamers between Hull and Rotterdam, Amster- 
dam, and Harlingen. The Barry Company, like 
several of the larger concerns, wish to run their 
own steamers on the Bristol Channel. 

As usual, the Welsh railways have several schemes 
on hand ; but these are mostly short and unim- 
portant spurs, largely in connection with the coal 
mines. The Rhymney has five such schemes, each, 
as arule, confined to one parish, Gelligaer, Bed- 
wellty, and Rhymney parishes being the venue of 
all. These are in the counties of Glamorgan and 
Monmouth. The Manchester and Milford Railway 
Company propose an extension within Aberstwyth 
(Cardiganshire) with a new terminal station there. 
The Taff Vale Company merely propose a couple 
of short junction lines at Radyr, connecting their 
Penarth branch with the line authorised in their Act 
of 1897, and with their Llantrissant No. 1 Branch. 

The Lynton and Barnstaple Railway Company 
desire power to increase their capital. 

In Treland the spirit of amalgamation is abroad. 
Both the Midland Great Western and the Great 
Southern and Western Railways wish to absorb the 
Waterford, Limerick, and Western Railway, and 
there is sure to be a keen contest. Again, the first- 
named compiy, as also the Dublin, Wicklow, and 
Wexford Railway, seek running powers over the 
Fishguard and Rosslare line, obviously in view of 
the traffic resulting from the new Great Western 
Channel route to Ireland. The Great Southern 
and Western again wish to amalgamate or absorb 
the Waterford and Central Ireland Railway. In 
this connection it is interesting to note that the 
Fishguard and Rosslare Railway and Harbours Com- 
pany, intend to improve the harbour at Rosslare, in 
the county of Wexford, by extending for 337 yards 
the existing breakwater, and to reclaim a large area 
to the south-east of it by making a wharf wall or 
embankment 260 yards long, with dredging and 
other similar operations, so that the position of 
Kingstown is undoubtedly to be vigorously assailed. 

Several new lines are also projected in Ireland, 
which reflect in some measure the new growth of 
tourist traflic that will do much for the ‘* distress- 
ful” country. The Great Northern Railway pro- 
pose a line of about 20 miles in length, from 
Armagh, down the centre of the county, through 
Keady, into Monaghan, and on to the town of 
Castleblayney, where the line from Dundalk to the 
westward passes. It thus joins two cross-country 
routes, and provides a new route from Belfast and 
the north to the south. But a company, ‘‘to be 
incorporated,” not only wishes to serve the same 
district from Armagh to Keady, but onwards across 
the counties of Monaghan and Cavan, to join the 
existing southward line at Kingscourt Station in 
the latter county. This new line will be some 
40 miles long, and is probably the longest in this 
year’s programme. Agreements with the Midland 
and Northern Companies are suggested, and power 
is sought for the former to subscribe 50,0001. of 
the capital, so that this is probably the Midland 
scheme, and the other the Great Northern. Another 
line by the Great Northern Company from a present 
terminus at Ballymoney to Newcastle, on the coast, 
about 12 miles long, passes through a northern glen 
of the famous Mourne Mountains, and forms an 
alternative route between Belfast and that favourite 
resort. It also is opposed. The Belfast and 
County Down Railway propose a line along prac- 
tically the same route as this Ballymoney and 
Newcastle line, so here again we shall have a 
vigorous Irish fight. In this district also a new 
light railway is projected by a company ‘‘to be 
incorporated.” It will extend from Newry across 
country to Keady, and thenceto Tynan. It begins 
with a junction with the Bessbrook and Newry 
Tramway, and terminates with a junction with the 
Clogher Valley Railway at Newry, connections 
being formed with the Great Northern at Newry, 
and with the Dundalk, Newry, and Greenore 
Railway. The new railway is to be of 3-ft. gauge, 
and to enable the rolling stock to pass over the 
5ft. 3in. gauge of the Great Northern lines at Newry 
Harbour, Canal, &c., a third rail is to be laid to suit 
the 3-ft. gauge. Authority is asked to enable the 
Newry Urban District Council to subscribe 50,0001. 
The Cork, Bandon, and South Coast Railway Com- 

ny propose to substitute bridges for level cross- 
ings, and to construct an aerial ropeway from their 
station at Ballinhassig, to terminate near the 
Ballinphellic Brick Works. It crosses through 
two parishes, but whether it is for passengers as 


in the notice. The Bray and Enniskerry Railway 
is to be run by electric instead of steam power, and 
at the same time power is asked to make extensions 
down to Bray Harbour, in the county of Dublin, at 
the one end, and through the parish of Powers- 
court, in the county of Wicklow, at the other ter- 
mini, with a short branch near Bray. The Dublin, 
Wicklow, and Wexford Railway Company’s scheme 
includes proposals for sea protection works on 
Killeney Bay, and for bridge widenings at Bray. 

In Scotland the Glasgow, Govan, and Renfrew- 
shire Railway authorised last year is to have 
several branches made, principally to add to the 
conveniences at the docks on the south side 
of the Clyde, and at Renfrew. A new connec- 
tion about a mile long is to be made from the 
Shields-road stations of the Caledonian and Glas- 
gow South-Western railways. A company ‘‘ to 
be incorporated” is making two short lines, 
which will greatly add to the facilities of the 
North British. in the coal and iron district of 
Scotland. One line will commence with a junction 
with the Bothwell and Whiffiet branch of the com- 
pany’s system, and pass through Bothwell, Dalziel, 
and Motherwell, terminating again with the Both- 
well and Whifflet branch. It crosses the Caledonian 
main line and has connection with Bellshill, a great 
coal centre. 


Licut Ratiways. 


There are a large number of light railway 
schemes ; but several of these ought really to be 
classed as tramways, as they follow the thorough- 
fares, although in most cases of 4 ft. 8} in. gauge. 
Thus, in order to avoid certain provisions of the 
Tramways Act, the London County Council are 
seeking powers to construct certain extensions of 
their existing tram lines as light railways. 
Similar attempts have been made by private com- 
panies in the past, but have not always succeeded. 
We hope the County Council may be more fortu- 
nate, as the still-existing unreasonable restric- 
tions as to the working of such lines will only 
be modified in deference to public opinion, and 
nothing will educate the public more quickly than 
the working of such lines by important public 
bodies. Any complaints from a private company, 
are by the baser members of the Press attributed 
to nothing but reckless greed. The proposals of 
the Council are confined to no quarter of the Metro- 


line along the Archway-road to the county boundary, 
the total distance being about three-eighths of a 
mile. In the south-west a line 53 miles long is 
proposed from Clapham Common to the county 
boundary on the Kingston road. At the Common 
the line will join the metals of the existing tram- 
ways. The route followed will be along Battersea 
Rise and south side of Wandsworth Common, along 
the East-hill and High-street and West-hill, and on 
to the Kingston road, following the latter across 
Roehampton Common to the county boundary. In 
the south-east of the Metropolis a line about 5} 
miles in length is proposed, from a junction with 
existing trams at Deptford to Woolwich, passing 
over Blackheath-hil], Shooters-hill, and along Wool- 
wich Common to the Arsenal Gates. There will 
be two short branches in Woolwich itself. Another 
short line in the same district is that proposed from 
New Cross to Eltham, through Lewisham, where 
the metals of the South-Eastern Metropolitan 
Tramways Company will be used for a short dis- 
tance along the High-street. The total length of 
new work will be just over four miles. 

The Mid-Anglian Light Railway propose a pretty 
extensive system of light railways from Thurston 
to Stanton, Stanton to Attleborough, and Stanton 
to Diss, all in connection with the Great Eastern, 
and covering a fairly wide area of Norfolk and 
Suffolk, as will be seen by a glance atamap. A 
new company is to be incorporated for the con- 
struction of a railway as a continuation of the 
South Norfolk Light Railway right into the town 
of Lowestoft, through the rural districts of Loddon, 
Clavering, Mutford, and Lothingland, and at the 
same time a connection will be made with the 
Lowestoft and Reedham branch of the Great 
Eastern. In Suffolk a junction is proposed by Sir 
W. H. Parker, Bart., and others between Long 
Melford and Hadleigh—about 12 miles distant 
from each other through Acton, Waldingfield, 
Chelsworth, and Kersey. 

In Sussex a short line is proposed from the 
Rother Valley Light Railway at Northiam, near the 
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borders of Kent to Rye, where a junction will be 


polis. In the north they seek powers to construct a | U 


made with the South-Eastern Railway. In Kent 
a light railway is proposed between New Romney 
and Hythe along the coast—the distance being 
about 10 miles. In Yorkshire a short addition to 
the Brackenhill line of 1898 is proposed. A short 
line is also projected in the West Riding of York- 
shire, from Rothwell to Hunslet, to be known as 
the East and West Yorkshire Union Railway. 

Application is to be made to the Light Railway 
Commissioners for an order authorising light rail- 
ways from Ramsgate, through Sandwich, Deal, 
Walmer, St. Margarets, with a branch from 
Martin’s Mill Station to St. Margarets Bay, to 
Dover, there forming connection with the Dover 
Tramways: from the Maxton termination of the 
Dover Tramways, through Folkestone, Cheriton, 
Hythe, Dymchurch, New Romney, with a branch 
to Littlestone, all in the county of Kent ; through 
Rye and Winchelsea to Hastings, in the county of 
Sussex. There is to be a light railway in Hay- 
ling Island, commencing at the Ferry from South- 
sea, and continuing across Southsea Common. It 
will be very useful in connection with the naval 
works and tests there. 

The Lulworth and Osmington Light Railway will 
run from the Wareham and Dorchester branch of 
the London and South-Western to Lulworth and 
Osmington, through the following parishes: Arne, 
East Holme, East Stoke, Tyneham, East and West 
Lulworth, Chaldon- Herring, and Owermoigne. 
Messrs. H. B. Sheridan and T. W. Barber propose 
a railway which commences with a junction with 
the Great Western’s Torquay and Kingswear branch, 
near to Dartmouth Terminus, and passing round the 
south of Devonshire, following the same curve which 
forms Start Point, Prawl Point, Bolt Head, and 
Bolt Tail, and terminating at Yealmpton with a 
junction with a branch of the Great Western there. 
This line will be nearly 30 miles long, and there 
will be branches also to connect Totnes with the 
River Dart, and from West Alvington to Salcombe. 
This railway, running through a virgin area of great 
scenic beauty, will be much appreciated. In 
Gloucester a line is to be made across country for 
about 10 miles from Bridgwater through Stowe 
to Stogwisey, at the foot of the Quantock Hills; 
but it will be continued ultimately to the Bristol 
Channel coast line. A short line from Lansdown 
Castle into Cheltenham is proposed by Mr. Thomas 
— of Holly Hall, East Orange, New Jersey, 


The light railway of the Gloucester Tramways 
Company, Limited, for Gloucester and district, is 
really a tramway, as is alsothe proposed Wakefield 
and District Light Railway. So also with four lines 
promoted by the County Council of Hertford, the 
first passing through Great Stanmore and Harrow 
Weald in Middlesex, and Bushey, Watford, and 
Rickmansworth, in Hertford ; the second through 
Hemel Hampstead and King’s Langley ; the third 
through Cheshunt, Broxbourne, Wormley, and 
Hoddesden ; and the fourth through Arkley, Barnet 
Vale, and Chipping Barnet. The same applies to 
a railway through Mansfield, Mansfield Woodhouse, 
Sutton-in-Ashfield. The Railway Developments, 
Limited, propose a light railway 3 miles 8 chains 
long from the Bristol and Birmingham branch of 
the Midland Railway at Charfield, in Gloucester- 
shire, through Kingswood to Wotton-under-Edge. 
A light railway, 13} miles long, is proposed between 
Warrington and Northwich, 'in the county of Chester. 
Messrs. Wm. McDonnell Mackey and George 
Hope Newburn apply for powers to construct a 
light railway principally in the West Riding of 
York, connecting the parishes of Loversall, Wad- 
worth, Tickhill, Beawtry, Austerfield, Harworth, in 
Notts ; Misson, in Notts ; Haxey and Owston, in 
Lincolnshire, joining the Great Northern and Great 
Eastern Joint Railway, and with the Isle of Ax- 
holm Light Railway of 1898. A light railway from 
Bo’ness, on Windermere Lake, to Ambleside is pro- 
posed, and may awaken another torrent of abuse 
from Mr. Ruskin. It is by the British Electric 
Traction Company, and may almost be called a 
tramway. The same company propose a light rail- 
way which will serve Mosley, Bradford, Darlington, 
Gildersome, and West Ardsley, inthe West Riding. 
This company also propose an extension of their 
Spen Valley Light Railway along the roads, and also 
a short extension of the Peterborough and District 
Light Railway within the town named. An ex- 
tension is also contemplated of the Aldershot and 
Farnborough Light Railway at Aldershot. 
An application is made for an extension of the 





time for the construction of the Vale of Rheidol 














Dec. 1, 1899.] 





ENGINEERING. 


699 











Light Railway authorised in 1897, and it is to be 
worked with the Aberagron extension by electricity 
instead of by steam. The Llanelly and_ District 
Electric Lighting and Traction Company, Limited, 
seek powers for a light railway, which is really a 
tramway through and around that well-known 
Welsh resort. 


TRAMWAYS. 


There are a large number of tramway schemes, 
many more than usual, and we find here several 
important long-distance schemes, as, for instance, 
that from the Glasgow city boundaries to the shores 
of Loch Lomond, a distance on one line of nearly 
20 miles. We append a list showing the pro- 
moters, from which it will be seen that of the total 
of 104, there are by local authorities 65 schemes, and 
here one recognises the courage of several of the 
newly created urban district councils embarking on 
considerable schemes. These will be greatly assisted 
by the various proposals to supply electricity in bulk 
from large stations to which reference will be made 
in our article on electric lighting schemes. The 
British Electric Traction Company are again to the 
fore with several schemes, in addition to the several 
light railways already referred to. Some of these 
railways are included as tramways in our list. 

The London County Council Tramways Bill is for 
power to equip the existing lines for electric trac- 
tion, and to extend several of the routes. Thus 
a line is to be made from the Hampstead system 
at South End-road, to run along Constantine-road 
and Agincourt-road, in St. Pancras parish, joining 
the existing line again in Southampton-road at the 
corner of Fleet-road. This line is 2 furlongs 7.60 
chains long. A second line, 1 furlong 8.25 chains 
long, will pass along Prince of Wales-road, between 
Maitland Park-road and Malden-road, with a junc- 
tion 2.64 chains long to Malden-crescent, where it 
again joins an existing line. Another line, 2 fur- 
longs 3 chains long, will run along Crowndale-road 
and connect Camden Town High - street with 
Pancras-road. The longest extension in the north 
is a line nearly 2 miles in length, branching from 
the existing line in Caledonian-road and running 
along St. James’s-road, across Liverpool-road, along 
Palmer-place, across Holloway-road, along Drayton 
Park, Gillespie-road, and Blackstock-road, to join 
with the Seven Sisters’-road. There will be several 
small branches from this line. There is also a 
7 furlong line through Stoke Newington ; but it 
is scarcely necessary to describe here all the routes 
of the several lines and branches. The Streatham 
line is to be extended to the county boundary near 
Norbury, a distance of 1} miles, so soon as the 
short length of the high road at the Library has 
been widened to 60 ft., and this is to be carried 
outat once. The lines to be converted to electrical 
traction now are : Goswell-road, Old-street, Mare- 
street, Kentish Town, Nine Elms-lane, Vauxhall 
and Camberwell, Westminster and Tooting, Black- 
friars and Kennington .Park ; and there is to’ be a 
large generating station at Camberwell with feeders 
through the parishes of Lambeth, Camberwell, 
Clapham, Streatham, and Tooting Graveney, with 
sub-stations at various points. The total length of 
the thirteen new lines is 6} miles. 

In connection with the application of the British 
Electric Traction Company, Limited, for the lease 
by arrangement with the Mayor, Aldermen, and 
Burgesses of Croydon, of the existing tramways for 
a term of 21 years from January next, it is interest- 
ing to note the terms as indicated in the Parlia- 
mentary notice. The lessees agree to pay quar- 
terly the rent equal per annum to 6} per cent. 
on the cost of the purchase money agreed with the 
Croydon Tramways Company, the present lessees, 
and of the reconstruction and electrical equipment 
and other works carried out, and expenditure in- 
curred in connection therewith, including Parlia- 
mentary costs, deposits, consulting engineer, and all 
expenditure except generating plant ; for the main- 
tenance of the roads 100. per mile per annum is to 
be paid, with a'minimum of 9001. per annum, and 
a further 64 per cent. on all monies subsequently 
spent after the granting of the lease. The service 
1s to be not less than one car every five minutes 
between 8 a.m. and 9 P.M., on the main line, and 
one car every ten minutes on branch lines. The 
Company are bound down not to use anything but 
eiectrical power, not to have advertisements on the 
cars without consent of the corporation, not to use 
the tramways except for passenger traffic, and not to 
Baie ae, tage ae Good Fridays, or Bank 

avourite practice with some 








London companies. The company must purchase all 


their electrical energy from the corporation, and pay | yanch, 


2d. per unit, with a minimum of 4000]. per annum. 
The company are to be 
servance of the electrical supply covenant by the 
company and the British Thomson-Houston Com- 
pany, Limited, entering into a bond with the 
corporation in the sum of 30,000/, The corpora- 
tion have power to determine the lease at the 
end of the first five years, and every recurring 
period of five years, and at such determination the 
lessees are not to be entitled to any allowance for, 
or in respect of, such determination provided that 
the power to determine shall not take effect until 
the expiration of at least four years from the com- 
mencement of electric traction. 

The South-Eastern Metropolitan Company pro- 
= extensive additions through Lewisham, Penge, 

romley, Beckenham, Croydon. The London 
United Company, who serve the South-Western 
district, propose an extensive addition to the lines 
there—in Hanwell, Ealing, Acton, Old Brentford 
and Chiswick, and away to Twickenham, Tedding- 
ton, Hampton, Acton Vale being also included. 

A very extensive scheme is proposed in South 
Lancashire, in the parishes or townships of St. 
Helens, Bolton, Leigh, Eccles, Abram, Ashton- 
in-Makerfield, Atherton, Burtonwood, Golborne, 
Haydock, Hindley, Ince, Little Hulton, Newton- 
in-Makerfield, Pemberton, Swinton, Tyldesley- 
with-Shakerley, West Houghton, Worsley, Astley 
and Lowton; in the boroughs of St. Helens, Bolton, 
Leigh, and Eccles ; in the urban districts of Abram, 
Ashton-in-Makerfield, Atherton, Golborne, Hay- 
dock, Hindley, Ince-in-Makerfield, Little Hulton, 
Newton-in-Makerfield, Pemberton, Swinton, and 
Pendlebury, Tyldesley - with-Shakerley, West- 
houghton and Worsley ; and in the rural districts of 
Leigh and Warrington, all in the country of Lan- 
caster. 

A new company proposes another extensive 
scheme up the river, with a line through the 
following parishes : Richmond, North Sheen, Kew, 
Mortlake, Barnes, and St. Paul’s, Hammersmith. 

The Newcastle-upon-Tyne Bill is for leasing the 
line from that town to Gosforth to a company, 
from November 11, 1899, to December 1, 1900, and 
thereafter subject to termination on three months 
notice. The rent is to be 1272/. 8s. 10d. until 
March 1 next and to the termination of the lease, 
at the rate of 4 per cent. per annum upon the sum 
payable to the present lessees as purchase money. 
It is evidently only a temporary arrangement 
during the transition stage. 

A very extensive scheme is that proposed by a new 
company known as the Glasgow District Tramways. 


First, there is to be a line from the Glasgow] W 


western boundary, through Clydebank, Dumbarton, 
and the Vale of Leven to Loch Lomond—a dis- 
tance of nearly 20 miles. On the south side of the 
Clyde the company will again lay a line from the 
western terminus of the City of Glasgow tramways, 
extending through Paisley to Renfrew and to John- 
stone, and this division will almost equal in length 
that already referred to. Another long line in 
Scotland is to compass Hamilton, Motherwell, 
and Wishaw. A company contests with Broughty 
Ferry local authorities, the right to lay tramways 
through that burgh on the north shores of the Forth 
of Tay. So also with the proposed Airdrie and 
Coatbridge line, both the corporation and com- 
panies seek powers. 

Annexed is a list of the districts embraced by 


the schemes, with the names of the promoters : 
TRAMWAYS. 
District. . Promoters. 
Sheffield Corporation. 
Reading. Corporation. 
Halifax Corporation. 
Croydon Cc ration. , 
Folkestone, Sandgate, and Sandgate and Hythe Electric Com- 
Hythe pany, Limited. 
Southport Corporation. 
London, Barnes, and Rich- Company. 
mond 
Ealin; Urban District Council. 
Kingston, Surbiton, and Greenwood and Batley, Limited. 
District (as a light rail- 
way 


Corporation. 
* Corporations of Coatbridge and Air- 


Aberdeen 

Coatbridge and Airdlie 
drie. 

Drake and Gorham Company. 


Portobello and Mussel- 
burgh 


Burnley Corporation. 

Bournemouth Corporation. 

West Ham Senn ten 

Windermere and District British Electric Traction Company, 

Houghton-le-Spring and United Kingdom Tramway, Light 
District 


Railway, and Electrical Syndicate, 
Limited. 





District. 
Hastings 
ester 
Withington 


nteed in the due ob- | Rochdal 


ochdale 
Morley and District 


Live I 
Lincoln 
Spen Valley (Extension) 


Farnham 

Christchurch, Bourne- 
mouth, and Winton 

Croydon 


Walthamstow 

Aston Manor 

Hurst 

Barnsley 
Newcastle-upon-Tyne 
South Staffordshire 


London 
Wigan 
Oldham, Ashton, and 
Hyde 
Loughborough and Dis- 
trict 


Barnsley and District 
Middleton (Lancashire) 
Southport and Lytham 


Kingston-upon-Thames 

Weston-super-Mare 

Devonport 

Bedford 

Cambridge 

Blackpool, St. Anne’s, and 
Lytham 

Wellingborough and Dis- 

trict 

Bradford 

South - Eastern Metro- 

itan 


West Bromwich 


Preston 
Leamington and Warwick 
London United Tramways 


ish 
Hemel Hempstead 
Ipswich 
Rawmarsh 
Bath (as Light Railways) 
Plymouth, Stonehouse, 
and Devonport 
Lancashire and Morecambe 
Stockport 
Huddersfield 
Brighton 
ewer 
Great Grimsby 
Portsmouth 
Batley 
Scarborough 
Coventry 
Bredbury and Romiley 
Walsall 


Belfast 
Cork 


igan 
Llanelly and District 


Radcliffe 
Warrington 
Gloucester and district 


Wakefield and district 
Ashton-under-Lyne 
Tannton 


Great Stanmore to Rick- 
manswo 

Southampton 

Whitfield 

Bootle 

Gorton 

Dewsbury 

St. Helens 

Garston 


Surbiton (Urban) 
Kearsley 

Camborne and Redruth 
Plymouth 


Hull 
West Hartlepool 


Dundee and East Forfar 


Edinburgh 
Hamilton, Motherwell, and 


Wishaw 
Airdrie and Coatbridge 
Dundee aud East Forfar 


Glasgow Districts 
Rothesay 


Premoters, 


Company. 

Corporation. 

Urban District Council. 

Cone. 

British Electric Traction Company 
Limited. 

Corporation (Extensions). 

Med gags ree 

Bri Electric Traction Company, 
Limited 


Urban District Council. 

Poole and District Electric Traction 
Company. 

British Electric Traction Company, 
Limited. 

Urban District Council. 

Urban District Council. 

Urban District Council. 

Corporation. 

Corporation. 

Transfer from Company to Local 
Authorities. 

London County Council. 

Wigan and District Tramways Com- 


pany. 
Company (for Extensions). 


Loughborough and District Electric 
Traction Syndicate. 

British Electric Traction Company. 

Corporation. 

Southport District Tramroad Com- 


pany. 

Corporation. 

Weston-super-Mare Electric Supply 
Company. 

Corporation. 

Corporation. 

Corporation. 

Blackpool, St. Anne’s, and Lytham 
Tramways Company, Limited 

British Electric 
Limited. 

Corporation. 

pay on a — Tram- 
ways Company, Limited. 

Acquisition of Maswaes by wn 
rations from South Staffordsh 
and Birmingham Companies. 

Corporation. 

Local ney on 

Company (Extensions). 

Corporation. 

Corporation. 

Urban District Council. 

British Electric Traction Company, 
Limited. 

Corporation. 

Urban District Council. 

Corporation. 

Company. 


Corporation of Lancaster. 

Corporation. 

Corporation. 

Corporation. 

Corporation. 

Local Company. 

Corporation. 

Corporation. 

Corporation. 

Corporation. 

Urban District Council. 

Corporation. 

Corporation (to purchase). 

Cork Electric Tramways and Light- 
ing Company, Limited. 

Corporaticn. 

Llanelly and District Electric Light- 
ing —_ Traction Company, Li- 


mited. 

Urban District Council. 

Corporation. 

City of Gloucester Tramway Com- 
pany. 

Company. 

Corporation. 

Taunton and West Somerset Electric 
Railways and Tramways Company, 


Limited. 
Hertford County Council. 


Corporation. 
Urban — Council 


rporation. 
Urban District Council. 


raction Company, 


Corporation. 

Corporation. 

Garston and District Tramways 
Company, Limited. 

Urban Council. 

Fa ce — Coane, Geis 
rban Electric Supply pany, 
Limited. ' 


Corporation. 
Corporation. 
Hartlepool Electric Tramways Com- 


pany. ' 

Burgh Commissioners of Broughty 
Ferry. 

Corporation. 

Company. 


Company. 

pies to 
mpany. 

Rothesa 


Company 
Limited. si 


Tramways 








CYCLES AND MOTOR CARS AT THE 
NATIONAL SHOW. 

THERE was a marked diminution in the number 
of exhibits at the Palace this year compared with 
last, and consequently less of the congested condi- 
tion of things which was so apparent then. Yet 
there has been much more than enough to tax the 
visitor’s capacity, either for judicious observation 
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or mental concentration ; and one leaves with the 
feeling that though something has been learned, 
vastly more has been left unnoticed. The follow- 
ing paragraphs, therefore, may be accepted as they 
are offered, being written at random from random 
notes made in a peripatetic fashion. 

Of course free wheels, and rear wheel rim brakes 
were every where in evidence, as at the Stanley Show ; 
and it was rather amusing to observe the persistence 
with which visitors of all ages gravely put the wheels 
and brakes through their paces. Of course they 
all run, and brake beautifully at the stands ; but 
that is a different matter from hard service on the 
roads. Besides the free wheels and brakes there 
were a number of other novelties in design, of which 
we can only say, also, that time alone will prove 
the test of their endurance or otherwise. 

One of the most neatly designed and promising 
brakes is that patented by the Birmingham Small 
Arms Company, Limited. The free-wheel clutch 
of this firm comprises eight rollers in the circle. 
The clutch which actuates the rear brake has six 
rollers. The brake acts at any point, and is of the 
moderator type. The brake pads are hinged at 
the centre, on the ends of levers, which permit the 
pads to accommodate themselves to the rim. The 
extra brake adds only 64 oz. to the weight of the 
machine. The construction is as follows : 

In line with the axle clutch is a spring, which 
instantly takes the pressure off the brake when it 
is not required in use. Connected with this 
through a crosshead is a moderator spring, acting 
directly on the pads, and the tension of which is 
adjustable, and when adjusted is fixed with a 
lock-nut. The whole combination forms a beauti- 
fully elastic piece of mechanism which is entirely 
efficient in its grip, but which nevertheless affords 
a means of graduating pressure to prevent the risk 
of too abrupt braking. 

The B.S.A. Company also fit a chain tension 
device in the form of a couple of neat cams, which 
have the advantage over the eccentric type of 
tightening arrangements in the fact that the pres- 
sure is always in line with the axle. 

The Beeston Globe Cycle Company, of Wolver- 
hampton, fit a free wheel of the plain roller type, 
and a rim brake which is not actuated by a clutch, 
but by a cam on the crank axle, the shoulder in the 
edge of which, on back pedalling, comes in contact 
with a roller connected with the brake gear. The 
brake blocks do not rock, but move on horizontal 
slides on the horseshoe brake fork, and a buffer 
spring is interposed to render the application elastic 
and soft. 

The same firm has a novelty in the adjustment 
of the chain. The bottom bracket is of an ellip- 
tical section, and within it, neatly encased, the axle 
is slid horizontally by turning a single screw. 

There were plenty of 10/. 10s. machines at the 
Shows, and some at 91. 9s. and 7/. 15s. But this firm 
seem to have touched the bottom price in one at 
5l., fitted with cushion tyres. 

The Starley free-wheel and back-pedalling hub 
brake is unlike any other, being both contained in, 
and on the hub of the rear wheel. One end of the 
hub is opened out to a bell shape, and into the 
opening—of conical section—a cone of hard fibre 
is pressed laterally, forming the brake, long in- 
clined planes and catches operating to press the 
brake inwards against the cone. The free-wheel 
clutch is also actuated in a lateral direction. In so 
far as the use of rollers is concerned, the clutch re- 
sembles the Morrow in principle. But the rollers 
are not arranged abv wy but radially, the action 
being rendered. lateral through a friction plate 
having inclined plates cut on its face. 

The machines of Messrs. Lea and Francis, Limited, 
comprise some good practical features. The free- 
wheel clutch is of the roller type. In one machine 
two brakes are fitted to act nearly simultaneously 
on back and front wheels, the first-named coming 
into operation a little before the second. Though 
coupled, they are readily adjustable. The front 
brake has rubber buffers, the elasticity of which 
lessens the strain on the rims. In addition to this, 
the frames are strengthened to withstand the 
strain of back-braking. This firm judiciously de- 
clines to fit free-wheel mechanisms to old machines, 
or to be responsible for any of their own cycles so 
converted. The brake-block swivels. The ma- 
chines fully maintain their old reputation, and there 
is no attempt at cheapening. 

The Sprite Cycle Company, Limited, exhibited a 


ring, and the chain ring is in halves, adjusted with 
ascrew. At the stand of the Quadrant Cycle Com- 
pany, a two-point back-wheel band brake was shown, 
actuated, not by a clutch, but by a double notched 
cam on the crank, with which a pawl engages twice 
in a revolution. When back pedalling is done, 
movement of the cam is arrested by the pawl be- 
coming locked in one of the notches, and the pres- 
sure of the foot on the treadle actuates a bell-crank 
lever, which pulls the brake-rod. A tricycle was also 
shown fitted with the back brake. 

A curious brake is the Chinnock, by the Chinnock- 
Davis Manufacturing Company, of Penge, In 
place of the ordinary metal lever hinged to the 
handle bar, a small eccentric lever is connected by 
a short chain, and steel rod to the rim brake which 
is fitted on the fork crown, It consists of two blocks 
to one of which the rod is attached. The move- 
ment of this actuates the other block, pulling in 
the shoes to embrace the rim. 

The Premier machines are fitted with roller 
clutches, and springs, and rear rim brake, fitted 
with an adjustable spring. A 101. 10s. machine is 
made entirely of helical tubing, the firm’s well- 
known speciality. The Juno machines of the 
Metropolitan Machinists’ Company are fitted with 
the Juhel, or intermediate ring clutch, and the firm 
fit various brakes to order. 

There was abundant evidence on looking round 
the stands that the rim brake is held in more faveur 
than the band brake. The latter does not seem so 
reliable as the former, especially when grease gets 
into contact with it. The Foleshill Cycle Company, 
however, pin their faith absolutely to the band, 
and show no rim brake, pointing out that it has the 
advantage of acting independently of chain or tyre, 
so that accident to either would not affect its ap- 
plication. The clutch-box which actuates the brake 
at any point is entirely hidden inside the bottom 
bracket, rendering it dirt proof. The clutch is of 
the same type which actuates the free wheel, 
comprising twelve rollers, running in short in- 
clined planes in the edges of the inner ring. The 
cam ring runs on ball races with means of adjust- 
ment for wear. 

More than one firm of repute decline to commit 
themselves thus early to any particular form of 
clutch or of brake. The Raglan Cycle Company 
say plainly they are not able to recommend with 
absolute confidence either of the many devices at 
their command. Several firms offer to. fit such 
clutches and brakes as customers ask for. 

Howell’s revolving brake was shown, consisting of 
two rollers set at right angles with each other, and 
acting upon the tyre on two edges situated at 
angles of 45 deg, with the central plane of the 
wheel. It can be fitted to the brake tube of an 
ordinary plunger brake, and seems to be quite 
efficient. 

A patent compensating Caliper rim brake, at the 
and, of Messrs. E. Lycett, Limited, seems to 
promise well. The levers are jointed to their rod, 
so that each readily accommodates itself to inequa- 
lities on the rim. It is operated by the usual lever 
on the handle bar. 

The Singer free wheel includes ball bearings to 
the sprocket. The firm emphasises the fact that 
this wheel and their band and rim brakes are not 
novelties, having been on the market since 1898, 
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and have therefore stood the test of experience. 
The free-wheel clutch is illustrated in Figs. 1 and 2, 
which show a complete longitudinal section through 
the hub and a cross-section through the sprocket, 
plunger barrel, and ring of balls. The free-wheel 
device comprises a series of ratchets cut on the 
interior of the sprocket S. A barrel which is 





very novel clutch, actuated by balls having adjust- 
ment for wear, Inclined grooves are cut in the hub 


screwed to the hub, has four spring plungers 
moving radially, to engage with the sprocket, the 


four being engaged simultaneously when free 
wheeling. The locking cone or disc screws into the 
hub, locking the plungers so that they cannot fai] 
to engage with the ratchets, and D is their spring 
ring. This conealso permits of the free-wheel gear 
being thrown out of action should anything go 
wrong with it. The ball bearings to the free wheel 
are shown at R. The adjusting cone for these is 
seen at A and the locking ring at C. The band 
brake E is at the opposite end of the hub. The 
coned lock ring for the axle balls is seen at F. The 
Singer Cycle Company, Limited, have another and 
cheaper clutch of the roller and spring type which 
acts in conjunction with a Bowden brake. 

The firm, evidently determined to be in the front, 
whatever line the future developments may take, 
also fit rim and band brakes to order ; and they 
recommend the latter. They are actuated by clutch, 
with two spring plungers, making, therefore, a 
two-point brake. Only by special order will they 
fit an ‘‘any point” brake. They also fit the 
Doolittle brake. The Singer Cycle Company showed 
an entirely new model this year, which they term 
the ‘‘ Modéle de Luxe.” The new feature is the 
duplex framing, made of a new patent tubing, of 
which engineers may take note. It is exactly like 
a couple of tubes placed side by side. Actually, 
the duplex tubes are one—rolled from a single 
sheet of steel. The object in adopting this section 
is because it lends itself more readily to the forma- 
tion of brazeless joints in the frames, for conveni- 
ence of taking apart for packing purposes, 

Messrs. Marriott’s, Limited, have introduced a 
number of minor improvements. Lugs, and box- 
fork crowns are now of sheet steel, instead of 
malleable iron. Twin chain stays have been fitted 
to racing machines. The free-wheel brake is of 
the band type, and the clutch of the ratchet and 
pawl. A compensating front rim brake, capable of 
acting on an uneven rim is offered. The free 
wheel is fitted to the firm’s tricycles. A red G.P.O. 
safety was shown of the type of which they have 
supplied large numbers to the Government. 

The new Coventry Cross Cycle Company exhibited 
a roller clutch, without the usual springs. Instead 
of these, there is an expanding ring which raises 
the rollers into contact with the inclines, to right 
and left of the ring, on the foot being applied 
to the pedals. A neat rim brake is fitted, being 
pulled on by a chain, which comes from the peri- 
phery of a roller clutch fitted within the bracket of 
the crank axle. There is also a neat chain adjust- 
ment. 

The Crypto free wheel is of the ratchet type, 
having two pawls which are engaged on opposite 
sides at the same time. They are maintained in 
engagement each by a spring at the back. A 
novelty at the stand of the Crypto Works Company 
was a new patent band-brake wheel of a compound 
type, and very powerful. 

The Chater-Lea clutch was exhibited at the Stanley 
Show, but mention of it was inadvertently omitted 
from the article which dealt with that Show. It is 
therefore introduced here, with an_ illustration 
(Fig. 3). 

In this clutch the ratchets are formed on the 
fixed hub ring. There are three trunnions of 
semicircular section, but rather larger than half a 














diameter, fitted into recesses in the toothed ring, 
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each of which is forced into engagement with the 
ratchets by a spring. As there are ten ratchets, 
this clutch affords but one engagement at a time. 
The Humber clutch, on the Morrow principle, is 
also illustrated in Fig. 4. 

The ‘‘ Hub” two-speed gear changes from high to 
low by the movement of a lever, operating while 
the machine is in motion, locking a pinion to the 
axle. This sets up a differential action between 4 
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train of wheels, so that the chain wheels gain a 


fifth of a turn on the hub during a revolution, 
which constitutes the low gear. The operating 
lever is fixed to the frame just below the handle 
bars. Its fitting adds but 8 oz. to the weight of the 
machine. 

The ‘‘Planet” two-speed gear device gives 
changes in six different pairs, ranging between 51 
and 81 gear, to64and 101. The mechanism is of the 
differential type, four pinions pivoted on a plate 
forming the connection between an inner and an 
outer ring of teeth. 

The stand of the Wilkinson Sword Company, 
Limited, was suggestive of peace and war. This 
company manufactures swords and cycles, and 
there is little doubt that the skill acquired in the 
first named is reflected in the second. The cata- 
logue is a curiosity in its way—quaint old wood- 
cuts of machines suggesting of the chap book rather 
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than cycledom. Here was shown one of the 
firm’s roller and spring clutches, which after run- 
ning 2500 miles gave no signs of wear, although 
the chain teeth were slightly smoothed and in- 
dented. 

Free Wheels, Limited, is the firm who holds the 
Morrow patents, under whose licence so many of 
the clutches in both Showsare built. The mechan- 
ism of this clutch was described, when writing of 
the Stanley Show. It has the merit of simplicity, 
it is free from backlash, and is readily repaired. 
Careful workmanship and suitable hardening are 
necessary. If the rollers are soft they will wear 
rapidly. If the inclined surfaces against which 
they slide are soft, they will wear. If parts are too 
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hard the risk of fracture is incurred. Objection 
has been taken to the action of rollers ranged as in 
the Morrow clutch on the ground that the chain 
ring may become burst. We do not think there is 
much in that, because there are no sharp angles, 
and no unequal tension to start a fracture. At 
the present time the makers mostly pin their faith 
to the clutch, which speaks much for its utility. 

A huge brass hub in revolution attracted a crowd. 








It showed on one side the sliding friction between 
the balls in ordinary’races, on the other the ab- 
sence of friction between the balls in the races 
fitted by the Sartus Ball Bearing Company. A 
retainer in one piece, rotating, and carrying the 
balls with it in pockets, permitted freedom of re- 
volution, while keeping them out of contact with 
each other. ’ 

We did not fail to notice what may prove to be 
an important departure in the framework of the 
cycle ; a spring frame machine was exhibited at the 
stand of Messrs. Edward Harnett, Limited. The 
device is so simple, yet novel. It consists in hang- 
ing the cycle frame on helical springs, over front 
and rear wheels. Unlike some novelties it will 
doubtless have a future. 

It is evident to the visitor who has made the 
round of the Shows, that the old chain tension 
arrangements must soon disappear, in face of the 
numerous improved forms of adjustment, by cam 
and eccentric, which are in evidence. It is also 
evident that the whole subject of free wheels and 
brakes is in a chaotic condition. Devices have been 
hurried up in time for November, but it is evident 
that the manufacturers are feeling their way, just 
as much as their customers have to do. And the 
scores of neat improvements, very minute many 
of them, which one observes, but which cannot be 
noted in an engineer’s journal, point to the fact 
that cycle makers, like engineers, are giving close 
attention to the perfecting of every little detail of 
their machines, so making of the modern bicycle 
— beautiful machine—a triumph of mechanical 
skill. 

The Cycle Components Company, which has 
given its name to Componentsville, had a free 
wheel last year, so to this firm it is not a novelty. 
At this stand was nearly everything required by the 
cyclist, including the well-known ‘‘ components” 
brake sets, pedals, hubs, mud-guards, chains, trouser 
clips, tyre detachers, spanners, valves, footrests, 
inflaters, inflater clips, lubricators, &c. Complete 
machines demonstrate how the component parts 
look when built up, whilst the New Century 
patterns are well to the front. 

The Auto Machinery Company, Limited, of 
Coventry, had some glass cases enclosing a splendid 
collection of balls and races, which delighted the 
engineers. Judging by the eye, some of the balls 
must be 4 in. in diameter. 

The Garrard Manufacturing Company have given 
us some interesting particulars relative to the en- 
durance of their cycle chains. Formerly, they 
tested the chains to destruction, which took place 
on single chains at from 1600 lb. to 1700 lb. Upon 
this basis they kept a large margin of strength. 
Finding, however, that tandem chains took on per- 
manent extension in a comparatively short time, 
the firm adopted a plan, the value of which is 
recognised in engineers’ tests of materials, of 


||ascertaining at what stress permanent set com- 


mences. They found this ‘‘ yield point’ to coin- 


| | cide with a pull of between 600 lb. and 700 lb. To 
|| find the maximum effort that can be got into a 
||chain by a man under the usual conditions, they 
| |then took a machine, having a chain wheel on, 


with a radius of 1.4, and a cycle wheel having a 


| radius of about 14 in., ora ratio of 10, and pro- 


duced a tractive effort of 671 lb. on a spring balance, 
and, of course, on the chain. The design and 
materials were at once altered in accordance with 
these results. One result has been the use of a 
steel having higher strength, and less elongation, 
and 75 to 80 tons steel in place of the old 60-ton 
strength, with 2 per cent. of elongation, of a year 


ago. 
Messrs. Hans Renold’s chains made a neat 
exhibit. It comprised }-in. pitch roller chain, with 


rollers .305 in. in diameter. Bushes drilled out of 
the solid rod, though more costly to make than the 
split pen steel bushes, give greater security in 
fastening to the inside links, and also a perfectly 
smooth hole for the rivet. Rollers, bushes, and 
rivets are, of course, all hardened ; §-in. pitch roller 
chain, with rollers .335 in. in diameter, are made on 
the same linesas the 4-in. pitch. Twin roller chain, 
diameter .305 in., is made on the same lines as the 
$-in. and -in. The weight of these short-pitch 
roller chains has been reduced to a minimum, by 
the use of specially tough steel for the side links, 
without interfering with the strength or wearing 

uality ; 4-in. roller, 4 ft. in length, weighs 14 oz., 
fin. roller, 4 ft. in length, weighs 14 oz. Twin 
roller, 4 ft. in length, weighs 13 oz. About 
eighteen months have been spent by this firm in 








experimenting with various kinds of steel to find 
material suitable for a narrow and light, but 
reliable ard durable chain; and thus a ,;-in. 
wide block chain is offered for the first time. 
With the special tough steel used, it is as strong, 
as the Renold }-in. wide chain has been; but it 
must not be forgotten that, as the ;% in. has 
25 per cent. less wearing surface than } in., it 
cannot be expected to wear so long. Other widths 
made are }-in., ;5;-in., g-in., and $-in. 

Messrs. Hans Renold also had an exhibit of 
improved form cutters for cutting wheels for }-in. 
roller chain, §-in. roller chain, and 1-in. block, and 
twin roller. Likewise they exhibit standard wheel 
gauges, showing correct top and bottom diameter, 
referred to last year, and form of tooth for 4-in. 
roller, §-in. roller, and block, and twin roller. 

An interesting minor exhibit is the cycle holder 
introduced by the Herbert Frood Company, of 10, 
West Mosley-street, Manchester. The holder is 
made in two patterns and consists of a bar of 
spring steel bent double and hinged at the ends 
toa wall. The steering wheel of the bicycle to be 
held is pushed into a fork secured to the same 
wall, and then locked, thereby looping the above- 
mentioned bar over it. To economise space, as in 
a railway van, these holders may be fixed so high 
that only the rear wheel touches the floor. 

The Daimler Motor Company made a good ex- 
hibit of vehicles, for the production of which their 
works are so excellently laid out. The most inte- 
resting car here was the new light ‘‘ Critchley,” 
only recently completed. It has three speeds, 
giving 5, 10, and 20 miles an hour, with a re- 
verse motion. A public service wagonette, to seat 
eight persons and a driver, was shown, similar to 
twenty ordered from the Edinburgh Autocar Com- 


any. 

. The International Motor Car Company showed 
five complete cars, besides engines fitted in frames. 
Some portions of these cars are frequently made 
abroad, hence the term ‘‘ International.” The en- 
gines shown on the frames are of English manu- 
facture, but on the Benz principle. This firm 
guarantee all their machines, which are fitted with 
hill-climbing gear, to climb hills of one in four. 
They had a new 9 horse-power double motor— 
English made-—mounted on an under carriage at 
the Show, which they will fit to the ‘‘ International ” 
‘* vibrationless”” car. Itis a tandem motor, water- 
jacketed. The crankshaft runs in a closed oil bath 
case. A band brake, actuated by a pedal, is fitted 
on the countershaft, There are three forward 
speeds and a reverse motion. The speed of the 
car is capable of regulation from 2 to 28 miles an 
hour. 

The ‘‘ International ” dog cart motor of 3} brake 
horse-power is a handsome turn-out, elegantly up- 
holstered in morocco, with spring cushions, and 
speeds from 2 to 24 miles. Over 1600 of these have 
been sold. A doctor’s car is another excellent 
machine, and the ‘‘ Commercial” is another and 
rather significant exhibit. It is modelled very 
much on the dog cart. The light parcels delivery 
motor is recommended to confectioners, butchers, 
and milliners. It carries from 3 cwt. to 4 cwt., 
and costs but 4d. per mile to run. 

Beeston motor tricycles and quadricycles, by the 
well-known Coventry firm, were exhibited. It was 
a Beeston tricycle that won the famous Daily Mail 
race from London to Oxford without a stop and 
without getting heated. On the Beeston motors a 
new type of commutator is fitted. The mud guards 
are made of Vee-section with the view of prevent- 
ing splashinginwards. The Simms-Bosch magneto- 
ignition is fitted to one of the quadricycles. 

Messrs: Allard and Co. showed two attractive 
motor cars, and a motor tricycle., Of the cars, one 
was the ‘‘ Express,” a strong car to carry four 
persons, with engine of 4} horse-power ; and the 
‘* Rapid,” for two, with 3 horse-power motors. 
The various levers in the latter were fitted outside 
the car to the right. The body was supported 
lightly on springs. 

Among other exhibitors of motor cars were Messrs. 
Allday’s and Onions, the Cycle Components Com- 
pany, who exhibit the anatomy of a motor ina case; 
the Star Company, Messrs. F. Wellington, &c. 
But little justice can be done to these complicated 
and excellently made pieces of mechanism in a 
general article of this kind, and without illustra- 
tions. 

In taking leave of the motor vehicles at the 
Shows, we feel that the period of masterly in- 
activity of the trade of the past four or five years 
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is ended, and that good business is beginning. Let 
us hope company-promoting business of the Hooley 
type will not cripple it. 

The motor car affords a convenient aid to the 
doctor visiting his patients when called at un- 
expected hours. It provides an excellent means 
for the conveyance of goods to country towns ; 
and may, by force of competition, even have 
the effect of inducing the railway companies to 
make some generous concession to the people in 
the country, who are now unable to send their 
goods to market at remunerative rates. Perhaps, 
as a gentleman remarked to us, even the com- 
mercial travellers may once more take to the road 
on @ motor car. In thé numerous designs now 
offered there is choice for everyone, whether on 
business or pleasure bent, for the solitary tra- 
veller, or the social party. And there is the en- 
couraging fact that the modern motor will climb 
the steepest hills. For it is no longer true, as our 
best-known humorist remarked, that when riding he 
had to get out to push the car up hills, and when 
descending had to tug behind to hold it back. 





NOTES, 

Furnace Gas ANALYSES AND PyROMETRY. 
A very ingenious method of determining the com- 
een of furnace gases has been devised by Messrs. 
Jehling, Steinbart, and Co., Limited, 40 and 42, 
Fourth-street, Carlstadt, New Jersey. The opera- 
tion of the instrument is based on laws of the flow 
of gas from an aperture. The instrument con- 
sists essentially of a chamber having two openings 
into it. Through one of these the gas to be 
analysed is admitted, whilst the other is connected 
toachamber in which a partial vacuum is main- 
tained by a suitable aspirator. Inside the chamber 
is an absorbent for one of the constituents of the 
gas. Thus, for furnace gases, in which it is de- 
sired to know the proportion of CO, present, the 
absorbent is caustic potash. It will be evident 
that the inflow into the chamber will be equal to 
the outflow plus the constituent absorbed. The 
greater the absorption the greater the vacuum in the 
chamber, and the more nearly will the pressures on 
the two sides of the outlet balance each other, and 
the difference of these pressures is thus a measure 
of the composition of the gas. In reducing the 
principle explained above to practice, certain precau- 
tions are necessary. Thus the gas must be brought 
to the instrument under a constant tension, and 
both apertures must be maintained at the same 
temperature. The gas must, further, be free from 
moisture, and complete absorption of the con- 
stituent to be measured must be effected. All 
these points have been thoroughly attended to in 
the instrument as put upon the market by the 
makers. By a modification of the same general 
principle, the firm have also produced a pyrometer, 
of which they make two types, a stationary one 
and a portable. As before, the instrument con- 
sists of a chamber having an inlet and outlet 
aperture, the latter being connected to an aspi- 
rator. The inlet aperture, on the other hand, is 
arranged at the end of a small platinum tube, and 
draws in its supply of air at the temperature of 
the furnace, the heat of which is to be measured. 
The other aperture is maintained at a constant 
temperature of 212 deg. Fahr. by means of ex- 
haust steam. On its passage from one aperture 
to the other, the air is cooled by suitable means 
to the temperature of the outlet, and this done, 
the difference of pressures at the two sides of 
this outlet is a measure of the inlet temperature. 
Instruments based on this principle have now 
been in use for some years, and can be employed 
to measure temperatures up to 3000 deg. Fahr., 
and will stand indefinitely a temperature of 
2500 deg. Fahr. without affecting the accuracy of 
their indications. By connecting the instrument to 
a recording pressure-gauge, a continuous trace of 

the furnace temperature can be obtained. 


ComBrnep Buiast-FURNACE AND Martin WorkING. 

Since the introduction of the basic method, the 
Martin process has, especially on the Continent, 
gained more and more ground, even in districts 
where conditions would ap to be favourable to 
the converter treatment. So far the Martin pro- 
cess is, to a certain extent, dependent upon the 
supply of scrap. In Stahl wnd Eisen Mr. 
Alexander Sattmann, of Donawitz, near Leoben, 
proposes a combined blast-furnace and Martin pro- 


material, and offers other advantages. The paper 
goes into details and deserves attention, although 
the process has, so far as we are aware, not been 
put to any practical test yet. From the blast-fur- 
nace, the pig flows in a continuous slightly inclined 
stream through a slag separator into a refining fur- 
nace, then into the Martin furnace. As the ironin the 
slag separator is under the gas pressure of the blast- 
furnace, the separator has been provided with a sluice 
and been placed on a truck which can be raised 
with its platform. On the hearth, which is lined 
with basic material, the iron is exposed to the 
oxidising action of a number of gas burners which 
play upon the surface of the molten metal in blow- 
pipe fashion. The burners are inclined concentric 
tubes, consisting of a gas pipe and an air jacket ; 
the extremities of the pipes are cooled. The feed 
of air and gas can be regulated. Part of the gases 
accompany the metal down into the Martin furnace; 
another part travels backward into the slag sepa- 
rator and escapes through a chimney, just before it 
reaches the sluice. As the preparation of the charge 
in the Martin furnace will require some, though a 
short, space of time, it will be profitable to arrange 
for two refining hearths or a revolving refining 
hearth in combination with a metal collector, and 
to employ a tilting Martin furnace of the Wellman 
and Campbell type, used at the Illinois and the Penn- 
sylvania steel companies. Mr. Sattmann calculates 
that a refining hearth, 26 ft. by 4 ft., with eight 
burners would suffice for a blast-furnace, yielding 200 
tons of pig in 24 hours. With a metal depth of 1 ft. 
the iron would have to remain about 15 minutes on 
the hearth, and the whole charge would occupy 
3 or 3 hours. In those 15 minutes he hopes to 
reduce the carbon content down to about 0.5 per 
cent., and practically to get rid of manganese and 
silicon. The oxidation period can be shortened by 
adopting a larger surface or a smaller depth for the 
pig. Apart from the diminution of the scrap to be 
added, Sattmann considers that the continuous 
flow of the metal would insure a more uniform iron 
than can be obtained with tapping at intervals, and 
that his combination of blast-furnace and Martin 
working would permit of a superior and advan- 
tageous utilisation and subdivision of time and 
labour, and result in a saving in fuel and the 
number of hands required. 


AMERICA AND JAPAN. 


The growing interests of the United States in the 
Far East are rapidly causing a change of national 
policy. All belief in the Monroe doctrine is dis- 
appearing, and the Government of the United 
States seem determined that they shall become a 
world-power, and be able to make their influence 
felt wherever they have commercial interests. The 
great majority of the people seem to have acquiesced 
in this policy, and a powerful navy is being formed, 
which will make that policy effective. As we have 
frequently remarked, these changes have to a large 
extent been brought about by the work of the 
engineer and the manufacturer, who are the real 
revolutionists, for if we change economic conditions, 
nations are compelled to fit themselves to those 
conditions, or be content to go to the wall. At the 
present time, we hear a good deal about an Anglo- 
American alliance or understanding, and while we 
would gladly welcome such an arrangement, we 
must not shut our eyes to the industrial, com- 
mercial, and economic conditions which are being 
evolved, although we cannot complain so long as 
all parties have a fair field and no favour. If the 
Americans persist in a fiscal policy which gives 
special advantages to certain classes of manu- 
facturers, they cannot expect a very enthusiastic 
friendship from those who suffer from that —, 
The Japanese are keeping themselves well informed 
regarding the movements of trade, not only as they 
affect their own country, but they observe their 
relations to other countries which have similar in- 
terests. In connection with the International 
Commercial Congress, which recently met in 
Philadelphia, one of the Japanese delegates com- 
— statistics showing the course of trade between 

apan and the United States for the past 25 years. 
A few particulars will be interesting. First, as to 
the total amounts, the following figures show their 
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The increase of American es iy into Japan in 
recent years is very remarkable. The following 
gives the figures for the chief items for the years 
1896 and 1898 : 


1896, Yen. 1898, Yen. 
Machinery 1,110,000 3,000,000 
Tron me 670,000 4,100,000 
Kerosene... 5,300,000 5,900,000 
Cotton 4, 200,000 14,000,000 
Flour -~ 980,000 1,900,000 
Tobacco ... 520,000 2,900,000 


Our readers, no doubt, will be chiefly concerned 
in the imports directly connected with engineering, 
The last British consular report states that the 
demand for British rails is rapidly falling off, the 
cheaper price of the American rails leading to 
their adoption by most of the railways. A pool 
formed last year by the principal American makers 
has been followed by a similar arrangement among 
German makers which has tended to advance 
prices. In machinery, and especially in locomo- 
tives, it is satisfactory to find that the British 
engineers are able to hold their own. Generally 
it may be said that American locomotives are not 
giving the satisfaction anticipated by the pur- 
chasers, and the engines imported from Great 
Britain still hold the record for durability and 
freedom from breakdown. 





RorHERHAM SEWAGE.~—The memorial stone of the 
Rotherham Sewage Outfall works, estimated to cost 
55,000/., was laid on Friday by Lieut.-Col Hirst. The 
works are at Aldwarke, near Rotherham. The engineer 
is Mr. E Berrington, of Wolverhampton, and 
the contractors Messrs. Braithwaite, of Leeds. The 
system adopted includes bacteriological filters and land 
treatment. 





PERSONAL AND TRADE Notes.—Mr. F. Howard Liven, 
A.M.1.C.E., for 23 years chief engineer to Messrs. Ruston, 
Proctor, and Co., Limited, Lincoln, has been appointed 
a director of that company.—Messrs. John Brown and 
Co., Limited, of the Atlas Works, Sheffield, have re- 
moved their offices to 25, Victoria-street, S.W.—Sir A. 
Rendel has been invited by the Llanelly Harbour Com- 
missioners to visit the estuary next week. 





ENGINEERING Society, UNIvERsITyY COLLEGE, W.C.— 
On Wednesday, the 22nd ult., Mr. Jakeman read a paper 
before the Engineering Society, ee on the 
‘*Graphical Treatment of Statistics.” r. E. M. Eden 
took the chair. The author, with the aid of lantern 
slides, gave examples of all the most noted methods of 
graphical representation of statistics. He also pointed 
out @ serious error some daily journals have fallen into, 
due to their using pictures to represent numbers by 
height; and in keeping the proportion the same, an 
erroneous impression is given when comparing the areas 
and not heights. 





Tuer Nicaragua CaNnAL.—The concession of the Go- 
vernment of Nicaragua to the Maritime Canal Company 
of the United States to construct a deep water canal from 
the Atlantic to the Pacific expired October 12, 1899, 
and the concession granted to a company known as the 
Eyre-Craigin syndicate became —. It is under- 
stood that the Maritime Canal Company will ask the 
United States Government to make representations to the 
Government ‘of Lede Se for an extension of the con- 
cession under a clause which provides an extension of the 
time of construction if the company meets with extraor- 
dinary difficulties. « It is contended that frequent revolu- 
tionary troubles in Nicaragua have delayed the work. 





InDIAN TELEGRAPHY.—The length of telegraph lines in 
operation in India in 1897-8 was 50,306 miles, as com- 
pared with 48,584 miles in’ 1896-7 ; 46,375 miles in 1895-6, 
44,648 miles in 1894-5, 42,707 miles in 1893-4, 41,030 miles 
in 1892-3, 38,625 miles in 1891-2, 37,070 miles in 1890-1, 
35,279 miles in 1889-90, and 33,462 miles in 1888-9. The 
length of wire stretched in 1897-8 was 154,824 miles, as 
compared with 148,136 miles in 1896-7, 142,926 miles in 
1895-6, 138,256 miles in 1894-5, 134,255 miles in 1893-4, 
126,251 miles in 1892-3, 120,159 miles in 1891-2, 113,512 
miles in 1890-1, 106,139 miles in 1889-90, and 99,654 miles 
in 1888-9. The number of offices — in 1897-8 was 1634, 
ascompared with 1561 in 1896-7, 1461 in 1895-6, 1362 in 
1894-5, 1224 in 1893-4, 1100 in 1892-3, 1001 in 1891-2, 949 
in 1890-1, 880 in 1889-90, and 797 in 1888-9. The number 
of telegrams forwarded in 1897-8 was 5,713,227, as com- 
pared with 5,077,584 in 1896-7, 4,736,734 in 1895-6, 
4,391,226 in 1894-5, 4,184,790 in 1893-4, 3,981,411 in 1892-3, 
3,804,676 in 1891-2, 3,403,769 in 1890-1, 3,128, 483 in 1889-90, 
and 2,978,998 in 1888-9. The capital expended at the 
close of the financial year 1897-8 was 6,293,641/., as com- 
pared with 6,049,937/. at the close of 1896-7, 5,876,858/. at 
the close of 1895-6, 5,738,4302. at the close of 1894-5, 
5,660,0992. at the close of 1895-4, 5,434,662. at the close 
of 1892-3, 5,218,3802. at the close of 1891-2, 5,024, 1687. 
at the close of 1890-1, 4,827,310/. at the close of 1889-90, 
and 4,452,1202. at the close of 1888-9. The net profit 
realised upon the capital expended in 1897-8 was 2.44 per 
cent., as compared with 2.37 per cent. in 1896-7, 2.98 per 
cent. in 1895-6, 1.78 per cent. in 1894-5, 2.58 per cent. in 
1893.4, 2.06 per cent. in 1892-3, 2.00 per cent. in 1891-2, 








éess, which would chiefly rely upon pig as raw 


growth : 
Year. Exports, Yen. Imports, Yen. 
1873 es Po 200,000 ,000,000 
1878 Sis 5,800,000 2,700,000 
1883 12,000,000 3,200,000 
1888 22,000,000 5,600,000 
1893 27,000,000 6,000,000 
1898 47,000,000 40,000,000 


1.99 per cent. in 1890-1, 2.19 per cent. in 1889-90, and 2.15 
per cent. in 1888-9. 
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SELF-ACTING HYDRAULIC INTENSIFIER. 
CONSTRUCTED BY THE LEEDS ENGINEERING AND HYDRAULIC COMPANY, LEEDS. 
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THE hydraulic power needed for handling the 
shields used by Messrs. Perry and Co. for the con- 
struction of the Baker-street and Waterloo Railway, 
is obtained from the mains of the London Hydraulic 
Power Company. The pressure is, however, insuffi- 
cient for use in the jacks, as it is desirable to kee 
the latter as small as possible, and consequently self- 
acting intensifiers have been putin. These intensi- 
fiers were supplied by the Lode Engineering and 
Hydraulic Company, of the Providence Works, Leeds, 
and their construction is clearly shown in the engrav- 
ings we publish on this page. The intensifiers are 
actually bolted to the shields and move with them, 
their working parts being protected by a complete 
covering of steel plates, which are not shown in Figs. 
and 2, but appear in the cross-section and end view, 
Figs. 3and 4. The length of piping subjected to the 
high pressure, 2400 Ib. per equare inch, is thus re- 
duced, and the flexible joints it would otherwise be 
necessary to subject to this pressure are entirely dis- 
pensed with. The apparatus, it will be seen, consists 
of an hydraulic cylinder lined with gun-metal, inside 
of which works a piston, the piston rods being ex- 
tended through the cylinder covers and acting as rams 
to the two smaller high-pressure pump cylinders. 
The distribution of the water to the low-pressure 
cylinder is effected by means of a double-acting 
hydraulic actuating valve, controlled by a ta: pet 
motion as shown in Fig. 1. The exhaust 5 
this cylinder passes into an exhaust tank, shown 
mM position in Fig. 2. From this tank the pumps 
are supplied through 1}-in. piping, the surplus passing 
away through the 2-in. exhaust pipe shown. A re- 
taining valve, adjusted to maintain a pressure of 5 lb. 
per square inch inside the tank, is, however, inter- 
. in the exhaust. This device secures a ready flow 
“4 the pumps on their suction strokes. The valves 

or the pumps are shown in detail in Fig. 3, whilst 
re end view of the intensifier is represente by Fig. 4. 

— view of one of the pumps is given in Fig. 5, 
which shows also the bracket carrying the tappet bar. 





Swepish Iron Min i i 
; ; ERALS.—The production of iron 
minerals in Sweden last year amounted to 2,302,914 tons. 
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INDUSTRIAL NOTES. 


Tue Conference of Poor Law Guardians, held last 
week in St. Martin’s Town Hall, London, did not 
advance in the least the proposal for old-age pensions. 
There was great diversity of opinion on the subject, 
but the decision was to wait until the Government 
brought forward a specific measure. This was a 
rather lame and impotent conclusion for such a body, 
especially after the recommendations of the council of 
the Association. The Poor Law Guardians, as they 
exist at present, ought to be able to supply valuable 
data from their wide and varied experience. They, 
if anybody, will have to be consulted on the subject 
by the Government. They are the administrators of 
the Poor Law, and in their collective capacity ought 
to know more than other men as to the condition of 
the aged poor and the present cost of their support. 
It would not, perhaps, have been right for the 
delegates to the conference to pledge themselves to 
any formulated scheme, not even to the proposals of 
their own council, but the conference might have 
made suggestions, or even offered criticisms on the 
proposals before them. The fact of the matter is 
that the more closely men consider what the proposal 
for a national scheme involves, the greater do the 
difficulties appear. It is not so much opposition to 
the principle as diversity of opinion as to the means, 
and to the administration of the vast funds, which 
has to be met. One great point is the equal treat- 
ment of all claimants on the fund. Would work- 
ing men treat the malingerer in the same way as 
they would the industrious sober worker? The 
recent exclusions from the Boilermakers and Engi- 
neers’ Unions show that they would not. or 
would it be fair, or sound, as a principle. If tho 
man who sponges on the funds of his union is to 
be treated as well as the man who for thirty or forty 
years pays his contributions for support when out of 
work, when sick, or when old age comes, then there 
is no longer any inducement to be sober, thrifty, and 
industrious. ual treatment for good and is 
not sound policy, but the difficulty is to differentiate 
equitably between the two classes. 








The Council of the Poor Law Guardians’ Association 
have carefully considered the question and prepared a 
report, which contained, among other things, the fol- 
lowing recommendations : 

‘1, That it is desirable that a system of old-age 
pensions should be established. 

‘2, That the administration of any Act on the sub- 
ject should be left in the hands of the s of 
Guardians, who for such purpose should annually 
— a pensions committee, to be distinct from the 
ordinary Poor Law Administration, the majority of 
which committee should be members of the Boards of 
Guardians by whom be f are appointed, and the pay- 
ment of pensions should be kept separate and apart 
from the payment of ordinary relief. 

‘*3, That pensions should be given to all persons of 
an age to be fixed, not being aliens and not otherwise 
disqualified, and that such pensions should be paid 
wee ly, or at such periods as the pensions authority 
may determine. 

‘4, That in any Act dealing with the subject the age 
at which pensions should be granted should not be 
earlier than sixty nor later than sixty-five, and the 
amount to be granted should not be less than 5s. per 
week,” 

The above proposals embody the popular sentiment, 
and they are good so far as they go. But after all, 
they do not go beyond the general desire for a pension 
for old age, defining that age and the amount. 
Hence, perhaps, the conference hesitated to commit 
the general body of the Association to such proposals. 
One delegate ridiculed the amount, 5s. per week, as not 
sufficient to keep a man in comfort. The Durham 
delegate opposed any scheme of the kind, pointing out 
what the Durham miners were doing. Although there 
was a diversity of opinion, and the conference refused 
to pledge itself, the discussion will help, perhaps, to 
further call attention to the subject. It will have to 
be discussed from all points before any Government 
will venture to commit itself to definite proposals in 
the shape of a measure. Meanwhile the Poor Law 
Guardians of the country would do well to collect all 
the available information they can for future use by 
the Government. ; 


The December report of the Associated Ironmoulders 
states that trade is fairly well maintained, and also 
the membership of the union. The list of unemployed 
is less by twenty than in the last report, the num 
working being the highest ever attained in Scotland. 
This is most encouraging, as it shows that there is no 
slackening off in this branch of industry, and implies 
that some other branches must be equally busy. 
The net increase of funds in the month was 1260/. 
17s. 5d., the aggregate balance being now 59,612/. 
2s. 6d. Idle benefit cost less by 47/. 6s. 2d. in the 
month. The union having joined the Scottish Trades 
Congress, the members have, by a recent vote, granted 
10/. to that body. The Scottish Congress, like the old 
Trades Union Congress, no longer limits itself to 
purely industrial questions. Three of the leading sub- 
jects are: A Legal Eight-Hours Day, hitherto voted 
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against by the members of the Mou!ders’ Union ; Old- 
Age Pensions; then Taxation of Ground Values. 
Those three objects alone will uire all the moral 
and material forces of unionism and of political organi- 
sations to accomplish within a generation. But the 
practicable is too humdrum for the modern leaders ; 
they must attempt the impossible, then if failure 
comes, well, the reply is that it was impossible. One 
very important matter is discussed in the report, 
namely, What is the attitude of moulders to be as 
regards moulding machines? The feeling of the 
English moulder is to resist it ; that of the American 
moulder to make the best of it, and get out of it all 
he can. The tone is not quite clear, but the feeling 
apparently of the union leaders is not to resist the 
machine, but to adapt themselves to it. At any rate, 
the council has done wisely in calling attention to the 
subject, and in putting before the members what is 
said regarding it. It is pointed out in one paragraph 
that if the moulder resists the use of the mouldin 

machine, it will not prevent its adoption, but wil 
give the work to a labourer, who will soon become 
sufficiently proficient in its use to do all that is re- 
quired of him. Here is a chance of showing foresight 
and common sense, for the moulding machine is 
destined to stay. 





The position of the engineering trades throughout 
Lancashire has varied again somewhat, according to 
local reports. It is said that in some branches there 
is rather a slackening off as regards new work. This 
statement must be regarded as comparative rather 
than positive in most cases. Machine-tool makers, 
for example, are, it is said, experiencing not quite 
so great a pressure of new orders; but at the same 
time they are exceedingly busy with work in hand, 
which will occupy their full time for a consider- 
able period ahead, in some instances well over the 
next year. Under such circumstances how can cus- 
tomers expect deliveries of new work within a reason- 
able period? Then, again, heavy stationary engine 
builders complain that they also in some cases are not 
obtaining new orders quite so freely. Textile machi- 
nists, especially those engaged in spinning machinery, 
state that they are not booking orders in sufficient 
quantity to replace those running off their books. 
Yet the textile machine-making industry quite re- 
cently had an accession of new work. Really the 
position generally continues to be one of exceptional 
activity with the work on hand, and special branches, 
more especially electrical and hydraulic engineering, 
are pressed with new orders far in excess of what 
they can possibly undertake with any chance of early 
delivery. Any falling off, indeed, in new work offer- 
ing would seem to be by reason of the fact that no 
guarantee can be given for the early completion of 
new contracts. The easing down of warrants re- 
cently reported has had no influence on the iron 
market in Lancashire as regards prices or quotations. 
Buying has not, perhaps, been quite so keen ; but the 
business offering is more than makers and manu- 
facturers can entertain. Indeed, the chief complaint 
is not as to prices, but to the difficulty of obtaining 
supplies of material to meet the requirements of the 
situation. In the finished iron branches, makers are 
so heavily sold for months to come that they have 
little or nothing to offer for prompt delivery, even at 
the enhanced rates. It is the same in the steel trade ; 
makers are full of orders, and prices are firm all round. 

In the Wolverhampton district there is an almost 
restless activity in the iron and steel trades. Pro- 
ducers of iron and steel are so full of pressing orders 
that in many cases they have to stipulate for deliveries 
not to commence until the New Year, and some of 
the orders previously taken will not be cleared at that 
date. Under such circumstances it is obvious that 
prices are firm at full rates, some brands being dearer 
already. All sorts of material are in brisk demand, 
galvanised roofing being in further demand for export 
Steel is in active demand at full prices. 


a. 
ndeed, there is scarcely an exception as regards any 
material. Recently heavy contracts have been placed 


for bridge, girder, and boiler work, and for railway- 
making materials. The supply is not equal to the 
demand, and prices seem destined to further advance, 
for coal and manufacturers’ naterial have gone up in 

rice, and coke is becoming dearer, and the supplies 
ow become irregular. hatever difficulties there 
are appear to be as regards scarcity of the raw material, 
and its price, and also of the fuel required for produc- 
tion. The iron and steel-using industries show no 
falling off in esis: Indeed, as regards bridge, 
girder, and boilermaking, there is every indication of 
increased activity where possible, and also in the 
railway sheds. All the engineering and allied trades 
are busy, including the different branches of engineers, 
the ironfounders, smiths, strikers, &c. Many of the 
engineering and electrical firms are working night and 
day to try and keep pace with the requirements of 
customers. In the hardware industries there is brisk 
activity generally. In the department having Govern- 
ment work there is, of course, great activity. In the 





industries producing electrical and gas fittings, there 
is plenty of employment, and also generally in all that 

ertains to house building and fitting ironmongery. 

akers of nuts, bolts, and tubes are busy, as also are 
galvanisers, stampers, and piercers. Iron-plate 
workers are busy in each of the three chief centres, 
but the tinplate workers and brass workers still de- 
scribe trade as moderate. Altogether the position is 
most favourable, and the outlook at the present time 
is extremely good. 





In the Birmingham district the iron and steel trades 
maintain their full activity, the tone is buoyant, and 

rices are increasingly strong. Makers all round have 

en asking more money for early deliveries, and the 
prospects indicate still further stringency. No orders, 
it seems, can be accepted for the current year’s deli- 
very, as the order-books are already full. Mills and 
forges are running at full pressure in order to try and 
keep pace with the pressing demands. The complaint 
of makers is that they cannot induce the men to make 
the full regular number of shifts. No doubt, as the 
officials of the Iron and Steel Workers’ Association 
say, the work is very heavy and exhausting, and there- 
fore some allowance must be made. The average 
time worked all over the country is good—unusually 
good—but it might be better; and the men ought to 
remember that this pressure is sure not to last over a 
long period ; it is contrary to the nature of things for 
it to do so. This reference to extreme pressure of 
work, and the complaints as to the men not working 
the full measure of shifts, apply to South Stafford- 
shire as a whole, and also to East Worcestershire. 
The efforts to bring about a general understanding as 
to uniform action in respect of prices by makers of 
unmarked bars seem about to be realised, for replies 
of a favourable character have been received from 
Lancashire, South Yorkshire, and the Scottish Asso- 
ciations. Meanwhile, makers are not disposed to 
accept orders at the full official figure now quoted. 
Galvanisers are reported to be very busy, orders flow- 
ing in from Australia, India, and South America, as 
well as from home markets. The engineering and 
allied trades are mostly busy ; even in cases where the 
trade union returns speak of trade as being only mode- 
rate, the list of unemployed is small. 





As an after echo of the sailors and firemen’s recent 
strike, the Shipping Federation have published a 
statement weighing up, so to say, the action of the 
Seamen’s Union in attempting a strike in various 
ports of the United Kingdom. According to this 
statement there was no real inconvenience except in 
the Tyne and Blyth ports, where there was, fora time, 
a lack of men. In those ports some 380 sailors and 
230 firemen are reported to be thrown out of work 
by the action of the union. The statement goes 
on to say that the men have been canvassed, the 
majority of whom have declared that they had no 
sympathy with the recent agitation, and that in 
London and other ports not affected by the recent 
strike they are satisfied with the present rates 
of wages, and the general conditions of employment. 
This is all very well, but the men were clamorous 
enough at the time. They at the least followed the 
leaders, unwise as the movement was at that date, 
with no preliminary negotiations with the ship- 
owners. tt Mr. Wilson had been successful he would 
have been a hero; as he was unsuccessful he is made 
the scapegoat. However, the move was wrongly 
conceived, and was badly carried out, and failure was 
predoomed from the outset. Mr. J. H. Wilson, M.P., 
has also been expressing his views as to the situation. 
He complains of what he calls the unfair tactics of 
the Shipping Federation, but for that body the men 
might have won. But the Shipping Federation repre- 
sents the shipowners, just as the union is supposed to 
represent the men. Mr. Wilson must accept the 
position as it is. He cannot expect that the ship- 
owners will sit still with hands down while the union 
is busy harassing them at all points, 

The Scotch steelmakers, in reply to the men’s de- 
mands for an immediate advance of 5 per cent. in 
their wages, have offered to concede 2} per cent. on 
December 1, and a further 24 per cent. on January 1, 
but the offer was refused by the men’s officials. The 
difference really is not great, only a month, and this, 
too, with one-half to be at once conceded. The alter- 
native is not worth a strike in any case, for one day’s 
idleness would more than swallow up the entire 5 per 
cent. for the whole month. 





The London County Council have been overhauling 
the whole of the conditions of the employés in connec- 
tion with the tramways under their control. Changes 
for the better have been made in various directions, 
and now the farriers are to have a share in the good 
things to be conceded. They are to have an advance 
all round, placing them and all other workers, the 
chairman ‘of the tramways committee said, on a higher 
Isvel than they were under the old management. 
This is the ambition of the London County Council. 











There is a tendency on the part of the two grea 
miners’ unions of Moctenberand and Rivkes 3 
revert back to the old system of conciliation in respect 
of wages arrangemerts and conditions of employment 
in those two counties. As regards Northumberland, 
the Conciliation Board has been formed, with Sir 
David Dale as chairman and Lord Davey as umpire, 
It was by and through that board that the recent 3} 
per cent. advance was agreed to. At a recent meeting 
of the Durham Miners’ Association, the president, 
Mr. Hugh Boyle, speaking as to the proposed appli- 
cation for a further 10 per cent. advance, said that it 
was of little use making these demands from time to 
time without devising some machinery for arriving at 
conclusions mutually between themselves and their 
employers. A lively discussion followed upon the 
proposal to revive the Conciliation Board of a few 
years ago, which was voted down ; but it seems likely 
that it will be reconstituted. If, therefore, the sliding 
scale arrangements in South Wales and Monmouth- 
shire, and in Staffordshire, are abolished, there is no 
reason why conciliation boards should not operate to 
settle all disputes. 





The Trades Union Congress and the recently formed 
Federation of Trade Unions seem likely to come into 
conflict with the Miners’ Associations over one point 
in the programmes of the two former bodies. Both 
those bodies desire to establish a labour representa- 
tion fund to which all trade unions shall subscribe 
with the object of starting labour candidates, and 
supporting those who are elected. The Council of 
the Yorkshire Miners’ Association has refused to 
send up to those bodies a resolution of one of its 
branches in — of that policy, on the ground 
that it is outside their rules. The real point, how- 
ever, is this, the Yorkshire miners provide their 
own member, and the council do not see their way 
clear to find money for other candidates. The 
miners already support six labour members, more 
than one-half of the whole representation of labour in 
the House of Commons, so that the miners do their 
full share of the work and find more than their full 
share of the expenses. 





French workmen are sometimes very theatrical in 
their movements, as, indeed, are their politicians. 
Latterly the idea has been to march upon Paris when- 
ever a labour dispute arises, and last week some 800 
men started from Audincourt and other places to 
walk to Paris to lay their grievances before the 
Chamber of Deputies. They were preceded by scouts 
on bicycles, and had with them wagons loaded with 
provisions. At Danjoutin, a village on the outskirts 
of Belfort, they were met by the Prefect and a small 
party of infantry, who refused to permit them to pro- 
ceed further. The men at first threatened to use 
force, but eventually they decided to remain where 
they were, and then spent the afternoon in feasting 
and dancing. The troops were kept on duty till the 
strikers retired from the scene. No harm was done; 
it was only an extra holiday. 





The strikes recently pace in various parts of 
Spain seem to have quieted down. They mostly have 
some political complexion, and possibly, therefore, 
serve the temporary purpose intended. While they 
last they are a cause of great uneasiness, not only 
locally, but at Madrid, and, therefore, the authorities 
try to settle them as soon as possible. Some conces- 
sions, it is stated, were made to the drivers of vehicles 
as an outcome of the recent dispute. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on 
November 24, Professor G. Carey Foster, F.R.S., 
Vice-President, in the chair, a pe “On the Conduc- 
tivities of Certain Heterogeneous Media for a Steady Flux 
having a Potential,” was read by Dr. C. H. Lees. Two 
formule have already been proposed to express the con- 
ductivity of a mixture in terms of the conductivities of 
its constituents. In the first formula the conductivity is 
represented as the sum of a number of terms, each one of. 
which is the product of the conductivity of any con- 
stituent and the fractional part of the mixture which is 
made up of that constituent. In the second formula the 
resistivity of a mixture is expressed in the same way 
with respect to the resistivities and percentages of its con- 
stituents. In general the first of these suppositions ¢1ves 
results which are above the experimental values, while the 
second gives results which are below. If we suppose that 
the mixture is made up of a series of columns of the sepa- 
rate parts stretching normally between two oo Sagan 
surfaces, then the conductivity would be accurately repre- 
sented by the first formula. If, however, we assume that 
the constituents are arran in parallel layers, then the 
second formula would apply. In the present paper the 
author has attacked the problem two-dimensionally, and 
has investigated the relation which holds between the 
conductivities, when the constituents are arranged in the 
mixture, alternately like the squares on a draughtboard. 
Dealing first with two er proge it is easily shown that 
the problem reduces itself to finding the form of the 
equipotential curves and of the stream lines in a square 
which fs divided by a diagonal into two parts of different 
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material. By means of conformal representation, Dr. 
Lees has referred the square under consideration to a 
kite-shaped quadrilateral with two opposite angles, right 
angles, and the other two so determined by the con- 
ductivities of the constituents as to give straight equi- 

tential lines in the two portions of the figure which 
represent the two materials, and which are separated the 
one from the other by the axis of symmetry. The 
general relation which exists between the vector co- 
ordinates in the two systems has been proved by Love 
to consist of elliptic functions, but near the angular points 
of the figures a close approximation can be obtained by 
the use of a simple exponential expression. Taking 
the known solution to the problem in the case of 
the kite-shaped quadrilateral, it is easy to calcu- 
late the result for the square under consideraticn. 
This leads to the conclusion that the conductivity of 
the square is the geometric mean of the conductivities 
of the constituents. Allowing the medium to become 
fine-grained and introducing new materials, it follows at 
once that the logarithm of the conductivity of a mixture 
is «qual to the sum of a number of terms, each one of 
which is the product of the logarithm of the conductivity 
of avy constituent and the fractional part of the mixture 
which is made up of that constituent. By a superposi- 
tion of fluxes the author has shown that the above law 
holds for flows in four directions, and he therefore con- 
siders that with the assumed structure the formula repre- 
sents the conductivity for any flux. 

Dr. Lees then read a second paper ‘‘On the Thermal 
Conductivities of Mixtures and their Constituents.” In 
this paper the three formule considered in the os 
communication are applied to the known experiment: 
results upon the conductivities of mixtures of liquids. 
The author finds that the least satisfactory formula is the 
first one, whereas the least unsatisfactory is the loga- 
rithmic one. : ; 

Mr. Appleyard said that it was frequently of import- 
ance to be able to determine the resistance of a mixture 
of gutta-perchas from the known resistances of com- 
ponent parts. He had attempted, without success, to do 
this by means of the old formule, and he would be in- 
terested to see whether Dr. Lees’ logarithmic formula 
gave better results. In electrical work Mr. Appleyard 
pointed out that the nature of the contacts affected the 
conductivity, the resistance of a sheet of rubber being 
different when measured between metal plates and mer- 
cury sheets. 

Mr. Campbell said that the difference between the cal- 
culated and observed results might be due to the thermo- 
electric properties of the materials. Lord Rayleigh had 
areal that the high resistivity of alloys might be due 
to a back electromotive force produced by the contact 
of dissimilar metals. Mr. Campbell said that he had. 
measured the resistances of ferro-nickels both with direct 
and alternating currents and found them the same in the 
two cases. 

Jn reply, Dr. Lees said that all his experimental work 
on conductivity had been carried out with mercury 
contacts. 

The Society then adjourned until December 8, when 
by the invitation of Professor S. P. Thompson, the meet- 
ing will be held in the Physical Laboratory of the fins- 
bury Technical College. 








OPENINGS FOR MECHANICAL ENGINEERS 
IN CHINA.* 


By Lorp CHarLes BERESFORD. 


ALTHOUGH the civil engineer must first clear the way, 
there is a great scope even now for the mechanical engi- 
neer in China, and the future opens an almost unlimited 
field of operations, Imagine an Empire which, with its 
ep covers an area of over four and a quarter 
millions of —_ miles and has a population of nearly 
four hundred millions of people, and then conceive this 
vast expanse of territory and this multitude of people 
still pursuing the arts and industries with the primi- 
tive tools, methods, and ideas of two thousand years 
ago. The vista of untapped possibilities for the modern 
engineer is seen to extensive and promising. I pro- 
pose in this paper which your President and Council have 
sey me the compliment of inviting me to read to you, to 

ivide the principal openings for the mechanical engi- 
neer under three heads, and to shortly touch upon each. 

T may class them as follows : 

I. Railways and electrical engineering. 
II. Mining and allied works. 
III, Manufactures. 

Under the firat of these headings I venture to suggest 
that the immediate development of China will most 
rapidly proceed. As already shown in my book, ‘The 
Break Up of China,” at the date of my visit 317 miles 
of railway had been completed, 2270 miles were build- 
ing, 2507 miles were projected, and had been or were 
then being surveyed by the pioneers of your pro- 
fession (the civil engineer), and 1070 miles had been 
projected, but no surveys had yet been made; so that 
altogether in the next few years we ought to see 
over 6000 miles of track laid, and a new and important 
department will have been created for the mechanical 
engineer in running, building, and repairing the loco- 
motives and other rolling stock used by the Chinese and 
foreign proprietors of these railways. I may mention 
a the energy, the pluck, and the signal abilities of 

r. C. W. Kinder, who is a distinguished ornament to 
your profession, have already led to the erection of most 
grate works at Tongshan. These works construct 
all their rolling stock, except locomotives, but were 
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engaged on the first engine ever attempted to be built in 


China at the time of my visit. Mr. Kinder estimated 
to be able to build engines at 1600/., which, would cost 
28502. at home (with a twenty-four months’ delivery). 
His greatest difficulty is the lack of skilled labour. r. 
Kinder pays good wages. The Russians who tempted 
some of his engineers away are now paying less than Mr. 
Kinder, and he told me that the men wanted to come 
him. The engines already running on the Shan 
Hai Kwan Railway are made by Dubs, of Glasgow, and 
Baldwin, of America. The American engines are much 
lighter and not so good as the British, but are quite good 
enough for the work. The Americans use steel ins 
of copper or brass for fittings, and the axles, instead of 
being each one piece of metal turned so as to leave a 
solid collar for the wheel, is made in three parts, the 
collars being se tely made and screwed on to the 
axle. I asked Mr. Kinder why he had adopted Ameri- 
can engines, and was informed that prices were very 
much in their favour. A sum of 30,000/. was saved 
on thirty engines, and, in addition, they were delivered 
in four months in place of twenty-four. \ Hence not only 
was there a saving in capital expenditure, but the earn- 
ing of dividends was commenced sooner. In fairness to 
his employers, the Chinese Government, Mr. Kinder 
could not have acted otherwise than he did. The idea 
that skilled native labour is cheap is quite fallacious as 
far as North China is concerned, the native workmen 
getting 60 dols. a month, about 67. During the twelve 
months prior to my visit two locomotive boilers had 
been replaced, and four re-tubed, while five locomo- 
tive fireboxes had been replaced with the assistance of 
native labour. Mr. Kinder estimated that the 300 miles 
of rail to Shan Hai Kwan cost for everything (includin 
the ‘admirably : fitted workshops I saw at Tongshan 
about 60007. a mile. Close by the machinery shops 
were some cement works, but the machinery there was 
rusting and doing nothing. The works had been started 
by Chinese, but owing to their curious inability to under- 
take mechanical or manufacturing work without European 
supervision, the works had been a failure. Mr. Kinder 
told me that the railway alone took 60,000 to 80,000 
barrels of cement a year, and there was a great demand 
for it elsewhere, but the works were now closed. 

In addition to the labour difficulty, which can be easily 
overcome when skilled mechanics realise the or 
offered to them in China, there is also another difficulty 
to contend with—the Chinese hatred of the ‘‘foreign 
devil.” There was some rioting and ill-feeling at the 
time of my visit, and two of Mr. Kinder’s engineers were 
fired at, and also badly beaten at Fungti. As an example 
of the futility of British methods in China, my attention 
was drawn to the fact that, instead of at once demandin 
the punishment of the ringleaders, and the withdrawa 
of the Chinese Kan Suh troops, who were responsible for 
the outrage, the British authorities summoned a confer- 
ence of the whole of the foreign ministers, and as a result 
of their united action two of the offenders were mildly 
whipped, receiving exactly the same punishment as some 
coolies who damaged a pump handle and a piece of hose 
pipe (total value 2 dols.), a few weeks before. Mr. 
Kinder was so dissatisfied with this that he at once with- 
drew his engineers, and the soldiers, emboldened by the 
mild treatment awarded.to their comrades, p 
damage winches and boilers at Poi-ho-tien, and to strip 
off some copper tubing. 

The matter was, however, soon afterwards settl-d, and 
the Kan Suh troops withdrawn. I thought it would be 
much wiser if in such cases the Foreign Office had assumed 
the whole responsibility, instead of skulking behind 
foreigners, many of whom, he feared, would not be alto- 
gether sorry to see British subjects maltreated. _ 

Railways are the greatest, easiest, and speediest instru- 
ments of civilisation, and I look forward with confidence 
to the benefits which will accrue to China, and to British 
trade and commerce, by the opening of the country in 
this manner. The mechanical engineer bas a great part 
to play in the near future when fg oom ene ‘*iron 
horse” penetrates into the ‘“‘ Middle Kingdom,” and I 
should strongly recommend this Institution not to over- 
look the great possibilities before them in this direction. 

I have placed electricity under the first heading, because 
I learn from the ordinary channels of information that 
since my return from China, it has been rendered pos- 
sible for the traveller to go from the railway station to 
the gates of Pekin by electric traction. I, personally, 
was carried into the city in a mandarin's chair, while my 
staff rode on Chinese ponies, and, judging by the then 
state of the roads, to have so soon laid and started an 
electric tramway is very creditable to the promoters of 
the enterprise. The Chinese roads were perfect 2000 
years ago, but have not been repaired since. sent oo | 
of them to an American gentleman, the latter replied, 
‘* Yes, sir, the roads are very bad. There was a mule 
drowned in the road outside my embassy the other day.” 

In the European settlements electricity is already used 
for lighting purposes ; and even at Hankow, 600 miles 
up the Yangtse River, some of the firms were laying 
down electrical plant. The abundance and cheapness of 
coal will render this branch of industry — electrical 
engineering—a very profitable one in a short time. 
The Chinese of the better class are very fond of 
luxury after European modes, and I have no doubt 
they will be ready corisumers of electrical power for 
lighting and manufacturing purposes. Of course all 
the plant must, in the first instance, be imported, 
and I would like to point out to this Institution 
that we are far behind Japan and America in the use of 
electrical power, and unless we are much more energetic 
the vast electrical plant which China will require will 
come from those countries. It is more than probable 
that Japanese and American engineers who accompany 
the plant to China will be employed there hereafter 





instead of British engineers. The reason of this I have 
shown by-examples in my book ‘‘The Break Up of 
China.” At Kioto, in Japan, I saw the great electrical 
plant which in addition to lighting two-thirds of the 
town, also supplied the motive power for the city trams, 
for the pumping machinery at the water works, and for 
no less than sixty different industries in or near Kioto. 
The electric energy is produced by water power from a 
fall of 120 ft. The plant is chiefly American, but the 
Japanese are now beginning to make their own. At 
another place near Kioto there was a t trade through 
the Buva Lake and beyond, a total distance of 65 miles. 
Boats brought passengers and goods up for 30 miles, 
and thence portage was necessary. This was now done 
by floating the boat into a cradle, securing it there and 
then hauling it up an incline about 1 mile long by a 
wire rope wound up by un electric motor. Since this was 
done, the traffic had increased tenfold. Many people 
were under the impression that the Japanese were mere 
copyists. It was here that they did copy, but they only 
copied the best and often combined ideas taken from 
widely different sources, At this moment they had a 
ee as good as any existing. Part of it was 
based on German examples and part in English, but the 
whole was Japanese, and essentially different from any 
other. Similarly, their magazine rifle was essential dif- 
ferent to all others, but was quite as > 

In the United States, at Buffalo, in particular, I saw 
a similar Goviag ot ingenuity and enterprise. The mag- 
nificent falls of Niagara are utilised to produce electrical 
power for hundreds of industries at the small cost to the 
consumer of 1/. per 1 horse-power per month. 

Of course, Japan and America have had a great ad- 
vantage over older countries like Great Britain, in the 
fact that it is far cheaper to start with the latest products 
of electrical engineering than to replace steam, gas, and 
other expensive y nage already laid down, as we in this 
country have to do. The reason I have referred to thi 
is, that China is in the same happy position as Japan an 
America, and the electrical engineer will have many 
gm before him if institutions like this will study 
the immediate needs of China, and assist its members 
to make use of their experience, industry, and ability, 

Telegraphs already exist all over China, and are the 
Government property. They are badly managed. I was 
credibly informed that it is often possible to go from 
Pekin to Tientsin and thence to Shanghai, and to arrive 
before a telegram despatched at starting. By paying 
treble rates it is possible to get reasonable speed, but the 
service is very inferior. Telephones exist in some of the 
settlements, but one manager of a telephone company in 
China told me that all their copper wires were stolen by 
the Chinese, so that they had a very inefficient service 
with steel wires. 

In Ja I was very much struck with the immense 
use made of the telephone. In all the small towns 
poles carrying thirty to forty telephone. wires were to be 
seen in the streets. 


II, Minine, &c. 


The mechanical engineer who has adopted that branch 
of his profession which has to do with mining machinery, 


on as oe hydraulics, and allied works, will find 


that there is plenty of scope for him at this moment in 
China. The country is full of minerals; coal, iron, gold, 
silver, copper, mercury, lead, and salt are all to be foun 
in paying quantities, and only skilled workers and the 
latest machinery are needed to develop the rich re- 
sources of this marvellous country. Labour can be had 
for mining work at the ordinary coolie pay of 200 cash, 
about 5$d. a day. Our friends, the Russians, are pro- 
bably much alive to this important feature in Manchuri 
where an Englishman showed me specimens of gol 
obtained by himself in the interior, and another English- 
man who has lived for years in the country told me that 
Manchuria was a white man’s country, very healthy and 
bracing, and with a climate, soil, and resources closely re- 
sembling Vancouver. But Manchuria is not the only 
place where minerals are found, All over China there 
are great deposits. I need only allude to the marvellous 
coalfields of Shansi with seams 80 ft. thick, which the 
Pekin Syndicate are about to work; to the resources of 
Shantung where I have seen a German missionary map 
marked in all directions with notes of gold, iron, 
other minerals ; also to the coalfields and iron mines of 
Hanyang and other places on the Yan and the many 
other districts where minerals have nm found to show 
that the riches of China in this direction are incalculable, 
All of these vast stores of underground wealth belon 
to the Chinese Government. Imagine if the Briti 
Government owned all the mines in this country, and 
could charge a handsome royalty for the right to work 
them, and it will be seen how great:are China’s unde- 
veloped sources of revenue. I visited several of these 
collieries. At one the coal was actually on the surface, 
and could, therefore, be mined more cheaply. Yet so bad. 
were the means of transport that 30 miles away its price 
was prohibitive. 

The mining engineer must necessarily understand all 
about pumping machinery and hydraulics, and if at first 
thereis little opening for him in his proper sphere I should 
suggest that he made use of his knowledge in another 
direction. There is a great field for mechanical engi- 
neers in most of the old and all of the newer concessions 
and settlements, in supplying water to the European 
community. At a place like Hankow, for instance, where 
there are no water works at all, there is not only the Euro- 
pean community, but the Chinese on the other side of the 
river who would be glad of water works. At present all 
water has to be boiled before use, and is even then un- 
pleasant. There is a project for supplying Canton with 
water which acountryman o* mine, a former M.P., is now 
actively engaged on. “ 
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For mining machinery, engines, pumps, and all other 
plant of this description there is a great demand, and 
only capital and British mechanical engineers are needed 
to give a great impetus to our manufacturers of these 
goods. 

III. MANUFACTURES. 

The abundance of coal and iron in China make it 
absolutely certain that China will some day become a 
great competitor with us in the industrial market. But 
so far from fearing this competition, British manufac- 
turers should reflect that if they are wise and take time 
by the forelock China will for many years to come be an 
enormous buyer of machinery and tool steel ; while before 
the necessary reaction can come about, and we begin to 
feel the effects of her competition, China will have 
become so rich that the increased amount of our products 
which she will take in one direction will counterbalance 
our losses elsewhere. There are other points for us to 
remember. 

1. A poor country can never buy very much from other 
nations. 

2. Supply creates demand, despite the seeming para- 
dox, and 

3. The volume of trade keeps increasing even if indi- 
vidual industries suffer. To explain what I mean: 

1, If China is a good customer of British goods now 
she will become a better customer still when she has more 
money to pay for them. She can only get this money by 
exploiting her minerals and becoming a manufacturing 
country with large exports. The richer China becomes, 
the more she will become a purchasing Power. 

2. Again, it is an undoubted fact that an increase of 
supply increases the demand for an article. This partly 
arises from the increased supply cheapening the cost 
both to the manufacturer and consumer. The introduc- 
tion of machinery, although at first opposed by the more 
ignorant, has thoroughly proved this, especially in the 
case of Arkwright’s invention of the spinning jenny in 

Sngland. Another instance of this is the case of all un- 
civilised races, or races where civilisation has stood still, 
asin China. A few men only can live, and barely live, 
on a huge expanse of country if each subsists by the food 
he himself produces ; but if on that same extent of country 
a number of men congregate and set up machinery and 
workshops, each becomes a specialist, and supplies the 
whole community with an article which he and a few 
others alone produce, and the land supports more people 
than when each person supplied his own necessities. 

3. If China becomes a manufacturing country she will 
undoubtedly hit individual British industries; but as 
long as the volume of our trade increases we need not 
fear. Our manufacturers will make money in fresh direc- 
tions. Coventry is an example of what I mean. The 
destruction of the ribbon trade seemed to threaten 
Coventry with bankruptcy, but the rise of the cycle 
industry has made the town ten times more prosperous. 

I visited a great many mills in China, manufacturing 
both cotton and silk. In every case I found that the 
mills under entire Chinese management were complete 
failures. Their system is to pay high dividends and put 
nothing aside for depreciation of machinery, and so the 
whole place goes to rack and ruin, and when the inevit- 
able crash comes it nae gd means laying down com- 
pletely new plant. The silk industry is being killed by 
adhering to old-fashioned methods, and the Japanese, b 
introducing modern machinery, are competing to the disad- 
vantage of China’s silk trade. The tea trade is declining 
for similar reasons. Some remarkable facts were lately 
brought to my notice about the tea industry in India. 
The improvements which have been made from hand to 
machine manufacture have undoubtedly played a very 
7 part in the steady advance in popular favour of 

ndian and Cingalese teas. The old hand-made process 
took up an enormous amount of room, required 15 people 
to produce each 100 Ib. of tea, and took a great deal of 
time. The introduction of British machinery by David- 
son has led to acleaner, more satisfactory, and more rapid 
mode of manufacture, which occupies a quarter of the 
time, and requires only one-fifth of the labour. Thirty 
years ago it was impossible to land tea in London under 
1s. 6d. per pound. To-day the grower by the aid of ma- 
chinery can land and sell the tea wholesale in London 
at a profit to himself) for the price of 8d. per pound. 

he "> to use such machinery in China had hitherto 
failed, as the tea was grown on small plots, with which 
the owners would not part, and was consequently gathered 
at any time the proprietor thought fit, irrespective of the 


requirements of_the machinery. I think it only right to |! 


direct the attention of mechanical engineers to these im- 
‘ona questions of the manufacture of silk and tea, as I 

lieve that British companies established in China at 
treaty ports on British concessions or settlements, could 
buy up from the small Chinese farmers large supplies of 
raw silk and green tea, and by improved methods of 
manufacture and modern machinery, produce, in each of 
these industries, a superior article which would find a 
ready sale. 

I have dealt so fully in my bock and in recent speeches 
with the machinery of the Chinese arsenals and the 
wonderful work turned out, that I will ante allude to it 
very briefly here, and refer you to ‘“‘The Break Up of 
China” for fuller details. would like, however, to tell 
you one or two stories thoroughly characteristic of the 
Chinese. At Shanghai, in the superb arsenal under the 
superintendence of Mr. Bunt and Mr. Cornish, both 
British mechanical engineers, I saw an Armstrong gun 
which had had the breech-piece repaired in a most clever 
manner. 

As a matter of fact, it was really a Krupp gun, but with 
an Armstrong breech mechanism. On asking a 

n 


jions, I was told that the original breech-piece ha 
blown out, and on visiting a fort later on I found out 
how and why. fo 


At this fort I congratulated the man- 





darin on having the guns (67-ton) mounted in proper posi- 
tions, and I was afterwards shown the powder used. 
I then said, ‘You surely do not use this powder in 
those guns?” ‘‘Oh yes,” replied the mandarin, ‘‘ we do.” 
‘But it will blow the breech-pieces out.” ‘‘ Yes, it does,” 
was the reply. One gun on ry ag blew the breech off 
and killed fourteen men ; and then they tried the other 
gun, and killed twenty-four men. Later on I 
visited another battery, where there were five 60-ton 
guns. Observing the arrangement of these, I asked 
the mandarin where his “front” was. The man- 
darin pointed in one direction, but the guns pointed 
in another. I mentioned this, and the mandarin 
nodded, and said he thought there was some mis- 
take. I then pointed out that only one gun could be 
fired safely in the desired direction, ‘‘Oh, no,” replied the 
mandarin, ‘‘we should fire them all.” At my request 
the experiment was then made, and on pointing the 
guns round as desired they became en echelon, so that 
the wave of concussion of one gun would have destroyed 
the detachment on duty at its neighbour. Knowing 
this, I placed soldiers’ hats and clothes about the guns, 
and on firing the latter in succession these garments 
were blown sky high. ‘‘ You see?” I observed to the 
mandarin, ‘‘ Yes,” replied the latter, ‘‘ we should have 
had some men killed, but the shot would have reache 
theenemy, wouldn’t it?” 3 

At another place there was a 60-ton muzzle loading gun, 
at which the arrangements were such that the gun was 
actually loaded in the magazine. A badly sponged gun 
or burning wad might, therafore, have blown the whole 
up. I pointed this out, remarking that I had never 
seen anything so dangerous. The mandarin smiled, 
clapped me on the back, and said, ‘‘ You are the cleverest 
man I have ever met! That is = what happened last 

ear. We did fire the gun, and the magazine blew up. 
will show you where.” About fifty men had been 
killed in this explosion, but no alteration had been made 
in reconstructing the battery. Later on I went to a 
wder mill, and found there excellent machines of 
Ganien make. I noticed, however, that there was too 
much powder in the pan, and, further, that the windows 
were all open and unprotected by gratings. Hence it was 
possible for dust or grit to blow in, and getting into the 
pan, it would be very liable by the friction caused to start 
an explosion. I pointed this out, and the mandarin re- 
plied, ** Yes, it blew up like that last year; this is the 
new place we have built since.” 

The Chinese were also very delighted with me at 
other arsenals having no European superintendent when 
I showed them how to set their s and feed gearing 
for the machine tools. 5 

In one place I found a man boring a 6-pounder gun. 
and the tool gow d most vigorously against the ill- 


treatment. showed the men how to adjust it and 
got it going properly. The workmen gathered in a 
corner and ed excitedly. I asked what they were 
saying, and was told, “ They are saying that England 


roduces the most wonderful mandarins in the world. 

e have many, but not one of them knows anything 
about any of the machinery in the shop.” 

In referring to the openings for mechanical engineers 
in China, in assisting to establish manufactories with 
modern machinery, and under European supervision and 
direction, the native w is, of course, an important 
point to be considered. I found that in South China the 
current rate of wages for common coolies was 40 cents 
(9d.) a day. Fitters 75 cents (1s. 5d.) a day to 1.25 
(2s. 4d.) a day. Smiths get 60 cents (1s. 2d.) to 1.50 
(2s, 10d.) a day. Carpenters 50 cents (114d.) to 80 cents 
(1s. 6d.) a =< Masons 60 cents (1s. 2d.) a day, and mill 
and refining hands 30 cents or 7d. a day. 

Another opening for the mechanical engineer is to 
establish himself as an agent for British machinery in 
the foreign settlements and concessions. Over and over 
again I saw British machinery with the name plates 
removed, and German and gian names substituted, 
or where the name of the British firm was stamped in, it 
had been covered over by German and Belgian name- 
ote. This was notably the case at the iron mines :t 

anyang and at one of the arsenals, where I saw some of 
Whitworth’s tools so treated. I pointed this out to a 
Chinese merchant, and he explained it by “is that the 
Chinese usually beught their machinery through local 
agents in preference to sending abroad for it. These agents 
he said were more often than not Germans or Belgians, 
who understood machinery. The advantages of buying 
locally from an agent were threefold: 1. Quicker de- 
livery, as the machinery was often in stock. 2. No 
trouble about the rate of exchange increasing the cost 
after the order was a. 3. The local agent could be held 
responsible for defects, and was available for repairs, if 
anything went wrong. I think this is a very important 
— for engineering firms who are members of this 

nstitution, and it also offers an opening for young men 
who are good mechanical engineers to take up the sale of 
British machinery, and to push it in preference to that of 
other countries. 

In connection with this matter I wish to draw the 
attention of eng firms in Great Britain to the 
immediate necessity of establishing an exhibition of 
British machinery in China with m i engineers 
to explain and show its capabilities, The Chinese are a 
very practical race, and if they see what machinery can 
do they will often buy it. Both the Americans and 
Germans are already taking steps to provide such exhibi- 
tions of their goods, and it will have a serious effect on 
British machinery if we allow them to forestall us. 

There is one other ie to which I should like to refer 
before leaving this subject, because, although it concerns 
the manufacturer of goods more than the mechanical 
engineer, it also affects the latter, who would be 
benefited by any change in the state of things I am 





going to draw your attention to, From various points 
which were brought to my notice I was satisfied that 
one of the reasons why the British manufacturer fails 
to supply what the Chinese really want, and is 
losing ground > csand American competition, is the 
fact that our machinery is so often old and nearly obso- 
lete. The British manufacturer does not write enough 
off his profits for depreciation cf machinery, and he does 
not avail himself of the latest machinery from an idea 
that it will not pay. The United States is far ahead of us 
in this respect. I recently saw a wire-making machine in 
New York which cost 1800/., and was consigned to the 
scrap-heap after twelve months, to be replaced ty improved 
machinery. In Great Britain one man controls one block 
for wire-drawing machinery, whereas in the United States 
one man controls four blocks. The United States work. 
men get higher wages, but their food, clothing, and rent 
are proportionately dearer. In Pittsburg eleven to four- 
teen kegs of nails are turned out by one man in a day, 
and the man gets 83. a day wages. In this country cae 
six kegs of nails are produced for 6s. a day. Improved 
machinery means a —— output for less cost, but it does 
not necessarily mean that the workmen suffer. On the 
contrary, the increased output and reduced cost of pro- 
duction so cheapens the article that the demand increases, 


d | and in the end more men are employed than before, and 


wages are also higher. If Great Britain is to retain her 
superiority in China as a trading nation, there must be 
improvements at home which will give fresh openings to 
the mechanical engineer in Great Britain, and this is 
equally true of all branches of industry. Irish butter 
would find a better market in England, and better prices 
than Danish, if the latest machinery and the most im- 
proved methods of manufacture were generally adopted. 
A distinct case for the mechanical engineer’s attention. 

In conclusion, and by far the most important point, for 
the mechanical engineer to deal with, in my humble 
opinion, is the question of learning Chinese. I venture 
to invite the attention of the Institution to the necessity 
of training young mechanical engineers to learn Chinese, 
which can onl properly done by establishing a school 
of mechanical engineers in Hong Kong. The official 
Chinese should be studied, as all well-educated Chinese 
learn this; but for practical purposes, and conversing 
with labourers, each man must become a specialist in the 
dialect of the province in which he proposes to work. 
Americans and Germans are both doing this. 

I must add that in this matter Mr. Jackson, the head 
of the London and Hong Kong Bank, disagrees with 
me, and, on arguing it out, I was unable to convince 
him of the usefulness of a knowledge of Chinese, until I 
convinced him about some very important loans, which 
the bank had recently effected through Mr. Hillier, their 

ent in Pekin. The latter gentleman was the best 

inese scholar living, and Mr. Jackson admitted that the 
work could not have been done through an interpreter. 

For the benefit of mechanical moma who are pre- 
pared to earn their livelihood in China, and to assist in 
the epening up of the country which is now going on, I 
will summarise the points where I think there is the best 
prospect of immediate openin : ; : 

1, Railways.—For all work in connection with railways 
the advice of Mr. Kinder, the engineer-in-chief of the 
Chinese Imperial Railways, should be sought, and appli- 
cations for employment should be made to the various 
syndicates financed by the Hong Kong and Shanghai 
Bank, particulars of which can be obtained in my book. 

2. Mining Work is being undertaken by the Pekin 
Syndicate which is the most promising venture at present, 
and by Mr. Pritchard Morgan, M.P.’s syndicate which 
has obtained valuable concessions in the Yangtse Valley. 
Both of these syndicates are well supplied at present with 
civil engineers, but there will doubtless be many openings 
for mechanical engineers in the near future. Electrical 
and hydraulic mg apo should look out for the — 
of employment by the municipalities in the European 
settlements, and by large firms. : ser tc 

3. Advertisements in the Anglo-Chinese papers in Tien- 
tsin, Shanghai, Hankow, and other places should, for 
the present, be the best means of securing billets in China 
for mechanical engineers willing to enter the employ- 
ment of British or Chinese manufacturing firms, 

Finally, until there is better security for life and pro- 
perty, and right of residence in the interior 1s fully 
accorded, engineers should be chary of accepting even 
official Chinese en ments requiring them to perma- 
nently reside outside the European settlements ; as it 1s 
hardly fair for men to go to places where Chinese law 
does not permit a foreigner to live, and then to complain 
that their consul, hundreds of miles away, does not pro- 
tect them. : : 

The potential possibilities of the Chinese Empire are 
enormous, and scarcely to be calculated. To the enter- 
prise, pluck, perseverance, skill, and knowledge of British 
mechanical engineers I confidently look for assistance in 
realising the latent resources of that ancient empire, and 
in keeping the flag of Great Britain ever in the van, no 
matter in what direction progress is made. I have great 
hopes that the four great manufacturing countries—Japan, 
America, Germany, and Great Britain—would unite in 
maintaining an open door, and the integrity of China. 
I do not mention other countries, because the latter 
had no trade. Last year the Russian trade to Manchuria 
consisted of two cargoes of seaweed. 





Briper Buitprne rn Victorta.—The largest steel rail- 
way bridge built in Victoria has just been completed . 
Melbourne. It is for Tasmania, and has a clear span 0 
160 ft., its width being 13 ft., and its height 14 ft. 6 in. 
Its chief feature is the exclusive use of rolled joists all 





the cross-girders, top and bottom booms, and part of 
diagonals being of that section. The bridge was built by 
Messrs. Dorman, Long, and Co. at South Melbourne. 
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THE ROBINSON SHAFT GOVERNOR. 


CONSTRUCTED BY MESSRS. ROBINSON AND AUDEN, LIMITED, ENGINEERS, WANTAGE. 
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We illustrate on this page, Figs. 1 to 3, the latest 
desiga of shaft governor introduced by Messrs. Robin- 
son and Auden, Limited, of the Vale of White Horse 
Iroa Works, Wantage. Mr. Robinson, as is well known, 
his devoted great attention to the construction of 
shaft governors. These devices, though governing 
extremely well when new, and economical of steam, 
are very frequently subject to great wear and tear. To 
reduce this, Mr. Robinson has to a large extent substi- 
tuted flexible blades of steel for the pivoted levers = 
rally used. All shaft governors consist essentially of 
an eccentric, slotted at the centre to admit the shaft. 
This slot permits the throw of the eccentric and 
the consequent travel of the valve to be altered by 
bringing the centre of the eccentric sheave nearer 
to the shaft centre. If these two centres are made 
to coincide, the valve remains at rest in a cen- 
tral position. It is essential for a proper distribution 
of the steam that the path followed by the centre of 
the eccentric shall be a straight line. This Mr. Robin- 
son secures by an adaptation of Watts’ straight-line 
motion, the central bar of which is formed by the 
eccentric itself, whilst the two remaining bars take 
the shape of the horizontal flexible blades shown in 


Fig. 2, the outer ends of these blades being secured | Ve 


to the governor casing. Two laminated elliptical 
springs, secured at one end to the casing and at the 
other having their free extremities connected to a 
sliding guide-piece, are shown in a vertical position 
in Fig. 2. These are connected by their free ends to 
the shifting eccentric by means of a crosshead and 
screwed stud, and by their elasticity tend to keep the 
eccentric in a position in which its throw is a maxi- 
mum. Near the centre of these springs are fixed 
rolling spring backs connected by links to an equalis- 
ing beam, whence further links connect with the 
pivoted levers shown. These levers replace the moving 
weights usual in such governers. As they fly out under 
the influence of centrifugal force, they pull out with 
them the middle portions of the spring, and correspond- 
ingly cause an inward motion of the free end of these 
springs, and these being connected with the shifting 
eccentric as alread coniend, the eccentricity of the 
latter is reduced. It should be noted that the angular 
motion of the compensating beams is kept within a 
small limit by means of stops, so that it is not possible 
for one lever to move much in advance of its fellow. 
The line engraving and the woodcut relate, we should 
add, to different governors, Fig. 3 representing a 
smaller size than Figs. 1 and 2, but the general 
arrangement is identical in both. 

_ The governor in question possesses a valuable feature 
in the facility with which it can be “‘ speeded” without 
stopping the engine. This is effected by means of the 
right and left-handed screw, shown near the fixed 
ends of the springs. This screw is actuated by means 
of the _ pinion shown, and by rotating the latter 
by a rack attached to a sliding disc mounted on the 
crankshaft, the speed of the engine can be altered 
through quite a considerable range. This governor 
will form one of the exhibits of Messrs. Robinson and 
Auden at the forthcoming Smithfield Show. 








THE MODERN WARSHIP.* 


By Rear-Admiral Gzorce W. MeEtvitir, Engineer-in- 
Chief, United States Navy. 

BEFORE proceeding to discuss the subject which has 
been assigned me, I desire to express the great pleasure I 
feel in being with you on this important occasion, cele- 
brating as it does the foundation of an Institution which 
has done so much for the advancement of engineering and 
the mechanic arts. As one whose whole life from boy- 
hood has been spent in connection with one of the branches 
of engineering, I feel an especial pleasure at being per- 
mitted to assist in this celebration. I want also to express 
my high appreciation of the honour which has been paid 
me in asking me to be one of the speakers. I do so with 
added pleasure from the fact that a t deal of the 
work with which I have been specially associated has 
been constructed here in your own city, and by men 
much of whose training in many cases has been due to 
the Franklin Institute. 

The subject which has been assigned me is one of the 

eatest interest to an engineer, for the modern warship 
is the complete fruition and triumph of so many branches 
of the great science of engineering. Although in the 
ultimate analysis we owe everything to Nature, we may 
well say that in the old wooden ships propelled by sails a 

] — proportion was due almost directly to Nature, 
with only a minor part played by the artisan and the 
engineer; while in the modern ship Nature’s part is 
strictly confined to the crudest of raw materials, and the 
finished product represents, as the title of my remarks so 
well expresses, the highest development of skill, ingenuity, 
and science in engineering and the mechanic arts, 

Under the circumstances of this discussion, we may be 
pardoned if, in a retrospective consideration of the saub- 
ject, we limit our review to steam vessels, for the reason, 
as I have already remarked, that the part of the engineer 
(using that term in its broad sense) in the old sailing 
vessels was exceedingly limited. We shall, by contrast, 
be enabled to appreciate more fully the wonderful entity 
which we call the modern warship, if we consider the first 
one. 

It will interest you all very much, I am sure, to know 
that the first steam war vessel in the world was built for 
our Navy, and was designed by Robert Fulton, who first 
made steam navigation at all practicable; and the con- 
struction of this vessel antedated the founding of this 
Institute only about ten years. This first vessel was 
called the Demologos, or Fulton the First, and while of 
what would now be considered very small dimensions, 
was, nevertheless, a wonder of the period. She was 
156 ft. long, 56 ft. beam, and 20 ft. deep, measuring 2475 
tons, having a single water-wheel in a central well, and 
capable of steaming about 6 knots. The battery com- 
prised 20 guns of the largest size at that date, a number 
of them having been taken from a captured British vessel. 
The hull, of course, was of wood and the boilers were of 
copper. She was not completed until just after the ter- 
mination of the war of 1812, so that she never saw any 
active service, and was blown up by an explosion of her 
magazine in 1829. 

he next steam war vessel, also called the Fulton, and 
completed in 1837, was somewhat longer than the first 
Fulton, but with less beam, and proved a very successful 
ship for the period, being capable of steaming 12 knots 





* Address delivered on the occasion of the 75th anni- 
versary of the founding of the Franklin Institute, 








per hour under favourable conditions. A most interesting 
thing in connection with this old vessel is the fact that 
the engineer who designed her machinery and superin- 
tended its erection became her chief ——— when she 
was commissioned, and thereby became the first engineer 
in the United States Navy. This distinguished gentle- 
man is still alive and in the active practice of his profes- 
sion. Doubtless many of you will at once know that I 
can only refer to Mr. Charles H. Haswell, known to 
every mechanic in the United States as the author of 
‘*Haswell’s Pocket-book.” I think we may all take great 
pleasure in the thought that this venerable and distin- 
guished gentleman, who is not only the Nestor of our 
profession but one of its chief ornaments, has been spared 
to see the growth of the war vessel from the original 
Demologos to our Oregon and Minneapolis, and the 
merchant steamer from the original Clermont to the St. 
Louis and the Campania. 

After the building of the Fulton, steam vessels were 
added to the Navy at regular intervals, each class making 
an improvement on the preceding ones, until shortly 
before the commencement of our Civil War we had a 
class of fine frigates, which in ordnance, machinery, and 
hull were justly considered the finest in the world. 

The necessities of the Civil War, of course, gave a 
tremendous impetus to naval construction, and at this 
period we have the inning of the evolution of the 
modern war vessel. In engineering as applied to 
machinery and hulls, several names stand out pre- 
eminent at this period, and as strictly germane to my 
theme I may mention the work of two of them. The 
engineer-in-chief of the Navy during this period was Com- 
modore Benjamin F’. Isherwood, an engineer whose practical 
skill, ability as a designer, and high scientific attainments 
have never been surpassed. One of the problems which 
we had to solve was the construction of machinery which 
should be thoroughly trustworthy in the hands of men of 
very limited experience. This led him, contrary to what 
would ordinarily be considered good designing, but which 
under the circumstances, in my opinion, was consummate 
engineering skill, to build machinery very heavy, but 
which, as a matter of fact, never broke down, and which 
carried our guns to victory. In these days, just as in 
our own, the ‘‘man behind the gun” may be most in 
evidence, but without the ‘‘man behind the shovel” he 
would never have been able to get within range of the 
enemy. 

The destructive career of the Alabama had led our 
authorities to decide upon the construction of a class of 
vessels which should be faster than any others afloat, in 
order that these commerce destroyers might be hunted 
down and themselves meet the fate which they had so 
often dealt out to others. Here again Isherwood’s con- 
summate skill and mastery of his profession showed itself, 
The material of the hulls was still wood, which gave a 
platform for the machinery altogether too flexible to 
permit of the type of engines which we now use; con- 
sequently he designed what were known as g 
engines, which he, better than anyone else, knew were 
extremely roma but the great point is that they enabled 
him to accomplish exactly what he set out to do. The 
Wampanoag, the first of these vessels, in 1868 made the 
unprecedented record of nearly 17 knots for 36 hours in 
a rough sea, and for several periods of 6 hours, 174 knots, 
At that time no other vessel in the world, either war or 
merchant steamer, Ly sage sate this speed within 3 knots. 

About this time Mr. Isherwood conducted a number of 
experiments in connection with the expansion of steam, 
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and boldly enunciated principles which the rest of the 
engineering world in many cases denounced as erroneous, 
but which are now accepted as fundamental facts in 
thermodynamics. This is notably the case with respect 
to cylinder condensation, where he was the first to 
enunciate the true principle. 

Another great engineer became famous at this time, 
although he had been doing splendid work and helping 
to destroy the war vessel before, namely, Captain John 
Ericcson. You all know the story of the first monitor, 
and it is not necessary for me to repeat it. I only wish 
to remark as apropos of my theme that here was a ve3sel 
which in hull, machinery, and ordnance was the work of 
engineers, and which for that period represented the 
highest embodiment of engineering skill and talent. It 
is worth noting in this connection that the success of the 
Monitor in her engagement with the Merrimac was due 
almost entirely to the skill of her engineers, Stimers and 
Newton. They were thoroughly familiar with every 
detail of her machinery, which needed skill to keep it in 
good order, and, as is well known, after the accident to 
the gallant commander, Worden, Stimers fought the guns 
while Lieutenant Greene, the executive officer, took 
command in the conning-tower. 

I must not neglect to state that splendid work during 
this period was done for our ordnance ; and the develop- 
ment of this branch of engineering, largely due to the 
skill and ingenuity of Admiral Dahlgren, was such that 
at the end of the Civil War our naval guns were recog- 
nised as the best in the world. 

There now comes a period in our naval history which, 
as far as actual results are concerned, may just as well be 
passed over, for while our desigrers were keeping abreast 
of the times, we were not building anything new in either 
ships, guns, or machinery. Beginning with 1883, how- 
ever, a new era dawned for the Navy, and we began the 
building of our White Squadron, which has so appro- 
priately been termed the ‘‘ New Navy,” and in connection 
with these new ships I shall endeavour to go into some 
details which will thoroughly prove the correctness of 
the theme which has been given me to discuss. 

What is the problem that confronts the naval designer ? 
The maximum of offence combined also with the maxi- 
mum of defence, and a with maximum of mobility. It 
is important to note the limitation upon the naval de- 
signer as regards one vital element, namely, weight, for 
this has far-reaching effects in every feature of design, 
and differentiates in a most marked way from that of a 
designer of somewhat similar works for use on shore. 

While it has been aptly said that the war vessel is a 
“gun platform,” and it would, therefore, almost seem 
that everything else must be subordinated to securing a 
maximum gun-fire, the vessel must be prepared to with- 
stand an attack of an opponent of equal force, which 
necessitates close attention to the defensive elements. 
Now, under the very best circumstance, the weight of the 
bare hull will approach 50 per cent. of the entire displace- 
ment, which, as you know, simply means the weight of 
the completed ship with everything on board, so that we 
have left only somewhat more than half of the displace- 
ment for guns, armour, ammunition, machinery, coal, and 
stores. The first problem then is to construct a hull 
which shall safely carry all the weights, and do so with 
a minimum amount of material. This is a problem 
where the skill and ingenuity of the static engineer, for 
such the naval architect really is, has great room for 
exercise, and we see it carried out in the disposition of 
material in shapes which both theory and practice have 
shown to give the greatest strength for least weight. We 
see it also in the careful arrangement of frames, keelsons, 
longitudinal and transverse bulkheads, plating, and 
deck stringers, while the protective deck (popularly sup- 
posed to be only for keeping out projectiles) also be- 
comes in the hands of a skilful designer an important 
element of strength. 

The ship must also be unsinkable, or at least as nearly 
80 as ible, and this has led to the subdivision into 
watertight compartments, and great ingenuity has been 
displayed in devising schemes for watertight doors, which 
are absolutely necessary to give access from one compart- 
ment to another, but which, unless very carefully designed 
and constructed, may in time of need be a source of 
danger instead of safety. The latest developments in 

rotection against submersion have taken the form of a 

lt of cellulose, a material which, when perforated by 
shot and exposed to water, immediately swells up and 
excludes a further inrush. 

Great skill and ingenuity must also be displayed in 
the proper adjustment of weights to secure correct trim, 
and this in connection with the form of the ship must 
be such as to give ample stability, combined with steadi- 
ness of gun platform. This is an instance where the 
modern war vessel is a vast improvement on those of 
years ago, when the question whether a ship would be 
an easy or ahard roller was almost entirely a matter of 
luck. Now it isa matter of ca’culation and design, and 
the skilful naval architect is able to guarantee a vessel 
which will withstand any storm, be comfortable as 
regards motion, and provide a steady platform for the 

uns. 
, We may also note in this connection that the modern 
vessel is a striking example of what raped and skill 
can do to make habitable and comfortable compartments 
that are at best meagre and crowded. We — con- 
sider light, water, and air as synonymous with what is 
free and obtainable without effort, yet on the modern war 
vessel all these elements are due to the skill of the engi- 
neer. In place of the tallow candle of our forefathers, we 
now have the electric light. In place of the casks of 
water, many days old and far from palatable, we have 
absolutely pure and sparkling distilled water, which bas 
pone en enormously to the excellent health of our 
crews, as war brought to the public attention in a most 





marked way during our recent war with Spain, when the 
crews of our naval vessels had hardly a man on the sick 
list, while the armies had enormous numbers ineffective. 
With its numerous bulkheads dividing it into small com- 
partments, the modern war vessel can have no natural 
circulation of air, and the engineer provides pure air by 
artificial means. Steam radiators also make both officers 
and men comfortable in any kind of weather. 

Asa final item in connection with this branch of the 
subject, we —_ mention the remarkable development of 
scientific knowledge, ingenuity, and skill in the predic- 
tion and determination of powers and speeds for large 
vessels from experiments on small wax models. Here we 
have combined the work of the mathematician and the 
physicist in working out the laws and formule involved, 
and the skill of the engineer and mechanician in the de- 
sign and manipulation of the apparatus. 

Turning now to the question of e* and armour, we 
have a most marked illustration of the accuracy of our 
theme. At the close of the Civil War our guns were still 
principally cast-iron smooth bores. Progress has changed 
all this into the modern high-powered steel breech-load- 
ae rifle, weighing y= | tons, and driving at immense 
velocity a projectils whose encounter with an obstacle 
may be truly likened to that of one of Jove’s thunder- 
bolts. The stress coming upon the metal in one of these 
guns is as great as can possibly be allowed with safety, 
and the demands for greater powers have called for all 
the skill of the metallurgist, combined with the inge- 
nuity and talent of the engineer, in so disposing the 
metal as to get maximum results with minimum weights. 
The latest development in these guns, consisting of what 
is known as the ‘‘ wire-wound gun,” is extremely inte- 
resting, as showing how a form of construction, which at 
first sight might seem anything but the best, is neverthe- 
less the disposition of the material which theory shows is 
most desirable, and practice thoroughly confirms. 

It will doubless interest you to hear a few figures of the 
performance of some of these great guns. The latest 
authorities state that a 12.5-in. breechloading rifle, 50 
calibres long and weighing 82 tons, will propel a shell 
weighing 880 lb. by a powder charge of 624 lb. at a velo- 
city of over 2620 ft. per second, giving an energy at the 
muzzle of over 40,000 foot-tons, — of penetrating at 
the muzzle over 45 in. of iron. is energy means that 
one of our battleships of about 12,000 tons displacement, 
and which could carry four of these guns, would at a 
single discharge develop a power sufficient to lift her 
bodily nearly 15 ft. It can readily be imagined, there- 
fore, what the effect of a projectile from one of these guns 
would be when striking another vessel at close range. 

It is an extremely interesting story to read of what has 
been aptly called the ‘“‘duel between guns and armour.” 
As fast as one is improved so that its victory over the 
other seems assured, some inventor comes to the front 
with an improvement in the latter, which for a time puts 
it ahead. The armour on our monitors during the Civil 
War consisted simply of a number of 1-in. plates bolted 
together. At the present day a modern projectile would 
go through such armour as easily as a bullet penetrates 
pine boards ; but long ago it was discovered that a given 
thickness of armour was much more efficient if rolled in a 
solid plate, and this was developed until some of the 
older ~ oy battleships had iron armour as thick as 
24in. The development of the gun soon showed that it 
was impossible to keep with it by mere additions to 
the thickness of the simple armour, for a point was 
quickly reached where it was impossible to carry the 
necessary weight of armour that would be thick enough. 
Then came the use of special plates, the compound 
armour, where a bard face to break up the projectile was 
welded to a softer back to give the necessary strength. 
This was followed by steel armour, and then by the well- 
known Harvey process, which resembled the compound 
armour in having a hard face with a softer back, but 
where the plates were made from a single ingot without 
any welding. The Harvey rae ner enabled an enormously 
greater resistance to be obtained with a given weight of 
armour, but even it has been surpassed by the Krupp 
process, which enables 12 in. thickness to give the same 
resistance as 15 in. of Harveyised plates. 

In connection with armour-plates, great skill and inge- 
nuity has been necessary to provide for giving them the 
ag shape, and for enabling necessary machine work to 

one on them after they are in position, inasmuch as 
the hardening process makes it practically impossible to 
do any work on the face of the finished plates with ordi- 
nary tools. Here an application of electricity for givin 
a local annealing where it was necessary to work wit 
tools, enabled the solution of this problem. 

The work of the artillerist is not confined to the desi 
and manufacture of the guns and armour alone, but the 

un are also important features of his work; and 
here there has been a great display of skill and ingenuity 
in devising means for the ready manipulation of these 
ponderous masses, and the control of the recoil due to 
the enormous development of prog when the gun is 
discharged. This is true both of the manipulation by 
hand, and the control of the turntables or turrets for the 
larger guns; and the ease with which a turret and its 
contained guns, weighing several hundred tons, can be 
controlled by the movement of a single lever, so that 
the pointing of the gun is almost as simple as that of 
an ordinary musket, is really surprising. 

The chemist has also had an important part to play in 
connection with ordnance work in the development of 
powders which would enable the enormous energy neces- 
sary to be developed with safety to the structure of the gun. 
With the powder used during our Civil War it would be 
impossible to get the results of to-day. The develop- 
ment has been through what were known as slow-burning 
powders down to the smokeless powder of to-day, where 
the saltpetre and charcoal of our ancestors have been dis- 





placed by the combination resulting from the treat 

of cotton with nitric acid. The difference in the piece 
of the ordinary slow-burning powder and of the smoke. 
less powder now used can be seen by consulting any 
table where the two are compared. One which I recently 
examined showed that guns, otherwise practically iden- 
tical, required with the same weight of projectile three 
times the weight of ordinary powder to get the sane 
velocity as with smokeless powder. 

We must not forget, while discussing ordnance, the 
remarkable development of what are known as “quick- 
firing guns.” This, as you know, is really the adaptation 
to large guns of the kind of ammunition and breech 
mechanism used on the modern small arms; and it has 
been carried so far that quick-firing guns are now made 
of as large calibre as 8 in., giving a muzzle energy of 
over 10,000 foot-tons, while the number of times the gun 
can be discharged in a given interval is about double 
that of the ordinary breechloader. In the smaller siz2s 
of these quick-firing guns the rapidity of fire is almost 
incredible ; and I remember being particularly struck by 
the results of repeated trials, showing that it was pos 
sible from a 6-pounder to have five projectiles in the air 
at once. 

More than a quarter of a century ago, what are krown 
as machine guns were introduced ; that is, weapons of 
small calibre ——— to that of ordinary small. 
arms and slightly larger, were so arranged that the 
ammunition could be fed almost continuously, and the 
rapidity of fire be so great that a single weapon would 
be equal to a company of soldiers. As you are doubtless 
aware, the Gatling gun was the earliest of these. These, 
too, have been developed during the intervening years, 
until it would seem that finality has almost been reached 
in the Maxim gun, where, when once started, it con- 
tinues to discharge itself by the effect of its own re- 
coil, until the old simile of ‘‘iron rain and leaden hail ” 
becomes a simple matter of fact. The Maxim gun will 
fire 600 shots per minute from a calibre of 0.45 in. or less. 

We come now to the machinery of the modern vessel, 
and I trust that you will pardon me if I go into greater 
detail here, because this is my own special field, and one 
where it has been my lot to have been intimately asso- 
ciated with the construction of our new fleet. Here, more 
than almost anywhere else in the war vessel, the constant 
demand has been for greater power on less weight, and at 
the same time the demand has also been for thoroughly 
reliable machinery that would also be economical. 

Progress had been so rapid that it sometimes seems 
that we hardly have time to get out a design as nearly 
perfect as possible, and see it thoroughly tested in ser- 
vice, before improvements have been suggested that 
render what appeared so perfect relatively obsolete. 

Shortly before I became Engineer-in-Chief of the Navy, 
forced draught had been reintroduced, after many years 
of disuse, which at once gave an enormous increase of 
boiler power with a very slight increase of weight, due to 
the burning of a much larger amount of coal on a given 
grate surface. The shell boiler was developed until its 
design seemed nearly perfect, but we were confronted with 
the problem of getting plates sufficiently thick to with- 
stand the increasing steam pressures in the large boilers, 
and still be able to properly work the plates in our shops. 
The weight of these boilers was always very great for the 
power developed, and in the large sizes which they had 
reached the utmost skill was necessary for their proper 
care and maintenance. Shortly before the time had come 
when further progress with the shell boiler seemed im- 
possible, the water-tube boiler was developed to such a 
— that it gave us the necessary solution of the pro- 

lem; and it now seems quite certain that, for some time 
to come at least, the boiler problem has resolved itself into 
a determination of the best form of water-tube boiler, inas- 
much as we are sure we can construct boilers which will 
withstand any pressures that are likely to be used, and which 
are satisfactory in every other respect. These boilers 
offer almost absolute safety against disastrous explosion, 
afford a great reduction in weight, and are built to with- 
stand comparatively rough treatment as far as heat is 
concerned, thus giving freedom from such troubles as 
leaky tubes and 7 seams, to which large shell boilers 
were very much liable. ; 

The demand for reduction of weights in the engines 
has been met by the use of stronger materials, and also 
their disposition in shapes where a given weight of 
material offers the greatest resistance. We thus have 
steel castings to replace cast iron; hollow forgings of oil- 
tempered steel, and the use of bronzes of double the 
strength of the older compositions. Besides the ter 
strength of the materials, just as important an item is 
their much greater reliability. Our manufacturers to-day 
can furnish us with forgings where we know that the 
results obtained on test pieces will be absolutely true of 
every part of the whole mass. ‘ 

eights have also been greatly reduced by using 
engines which run at much greater speeds than formerly 
obtained. This seems a sufficiently simple matter, and 
yet it was not possible until the improvement came in 
materials, combined with an accurate scientific knowledge 
of some of the questions confronting the marine engineer, 
which had formerly been solved almost by rule of thumb. 
This is notably the case with propeller design, for it was 
the mistaken notions on this _ that really held down 
the engine speeds. Inasmuch as the whole office of the 
motive machinery is to turn the propellers, it might seem 
that it would be necessary to design the propeller first 
and make everything else to suit it; but, fortunately, now 
that we have accurate scientific knowledge of the con- 
ditions governing propeller design, we know that the 
ropeller can be arranged to suit almost any speeds found 
esirable for the engines, and this enables us to choose 
engine speeds which will give us both lighter and more 





economical ones than were possible in olden days. 
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A problem in the design of engines for war vessels, 
which is of considerable difficulty, and the solution of 
which is not yet thoroughly satisfactory, is that of 
securing economical results at ordinary cruising speeds, 
with the capacity necessary at maximum speeds. As you 
are doubtless aware, the power n to drive a 
vessel varies approximately as the cube of the speed, so 
that if, as is ordinarily the case, the cruising speed is 
about half the maximum, the power to be developed is 
about one-eighth or less of the maximum. As was very 
cleverly exp by one of my former assistants (Pro- 
fessor Hollis) some years ago, the problem is like that of 
having a beast of burden, whose maximum power will be 
that of an elephant, but whose appetite is so adjustable 
that he can be economically used for work which could be 
performed by a donkey. You will know that an elephant 
would eat about the same whatever work he was doing, 
and while this is not exactly true of a steam engine, it 
nevertheless is true that its economy when worked 
at powers which are such a small percentage of the 
maximum is very much redu In some of our 
ships we have tried to solve this by arranging two 
sets of engines on one shaft, so that at the mode- 
rate powers the forward set can be uncoupled. The 
ill-fated Maine had an arrangement whereby the 
large cylinders of her triple-expansion engines could be 
disconnected, leaving the engines to run as smaller com- 
pounds at cruising speeds. A somewhat similar arrange- 
ment is in use on the Nashville, where the large cylinder 
of a quadruple-expansion engine can be thrown out, 
leaving a triple-expansion for lower powers. The objec- 
tion to all of these is that if it becomes necessary, in an 
emergency, to get full power, it is often impossible to 


stop to couple up. This was exemplified in a marked. 


way in the case of the Brooklyn during the fight at 
Santiago. She was cruising with her after engines only 
when Cervera’s fleet came out, and it was felt that there 
was not time to stop to couple up, which would have 
necessitated from 20 minutes to half-an-hour. The dis- 
tribution of the power among more than two shafts offers 
another solution, which was used on the Columbia and 
Minneapolis. Personally, I believe that this system, if 
roperly carried out, would be entirely satisfactory, but 
it would involve the use of the centre screw only for 
7. cruising, and a ship, as you doubtless know, is 
not so handy with one screw as with two. Our latest 
design to meet the desire to use two screws, and still get 
relatively small engines for cruising speeds, is to use 
three screws, but make the engine driving the centre 
one-half the total power, age each of the wing screws 
to develop only a quarter of the full power. e have 
not as yet built any vessels on this plan; so that, while 
theoretically we have every reason to anticipate entire 
success, it has not as yet been tried in practice. 

A very interesting illustration of the application of 
ingenuity and scientific knowledge is the method adopted 
for balancing the engines so as to avoid vibration of the 
hull. As engine speeds and hull dimensions increased, 
there came a combination of circumstances causing exces- 
sive vibration of the hull due to unbalanced inertia 
stresses of the reciprocating parts of the engines. The 
solution is a véry simple adaptation of a type of engine 
desirable for other reasons with a special arrangement of 
crank angles and weights of reciprocating parts. The 
adoption of the steam turbine has also been suggested to 
accomplish this same object, and turbines have been em- 
ployed on some torpedo-boats. With certain very pro- 
mising features, there are, however, some great disadvan- 
tages, and before the steam turbine becomes a formidable 
rival of the ordinary type of engine, an enormous amount 
of skill and ingenuity must be exercised, and the lines 
along which they can act are not yet apparent. 

Thave already referred to the three vital elements in 
warship design as offence, defence, and mobility, and 
the best combinations of these features to secure maximum 
results tax the judgment and experience of the designer, 
as well as his skill and ingenuity. If time permitted it 
would be of the greatest interest to show how the neces- 
sity of maximum results in —— items has given us 
special classes of vessels. Thus in the battleship which 
must take and give heavy blows, mobility or speed has 
been sacrificed, while in the armoured cruiser both guns 
and armour have been reduced to secure high speed. In 
the torpedo-boats speed is absolutely vital, and every- 
thing else is sacrificed to it. The tendency just now seems 
to be along the line of having only one class of armoured 
vessels which will be very powerful armoured cruisers 
with good armour protection and high speed. This means 
a vessel of about 12,000 to 14,000 tons displacement, with 
8in. to 10 in. of Krupp armour, a battery of 10 in. rapid- 
fire guns, and a speed of about 20 to 21 knots. 

We have now given a hasty glance at the principal 
elements of the modern war vessel, although I regret 
that the limited time at my command has forbidden the 
consideration of many features which could not have 
failed to be of interest to you, such as the workshops on 
board where the necessary routine repairs are made to 
keep the great machine in working order ; the electric 
installation for lighting the various portions of the ship 
and providing the searchlights; the elaborate drainage 
system, with the necessary pumps; and the torpedoes, 
with their wonderfully intricate and delicate endlane. 
which is so arranged as to work automatically after 

ing discharged from the ship, in a way that would 
Seem to indicate human control at every moment. I 
trust, however, that you will have heard enough to 
Satisfy you that the theme of my remarks is fully borne 
out by the facts which have been adduced. 

The truth is that in every department of life there has 
2een a tremendous advance, due to the exercise of skill, 
ingenuity, and scientific knowledge with which the modern 
a vessel has thoroughly kept pace. A moment’s reflec- 

1on would, of course, make it very clear to us that it 





would be impossible to build war vessels such as we now 


possess unless there had been a corresponding develop- 
ment in every other manufacturing industry. Governor 
Roosevelt, when Assistant-Secretary of the Navy, touched 
upon a very important matter connected with this subject 
in discussing what was known as the ‘‘ Personnel Bill.” 
In comparing the development of naval science to the 
point where it became necessary for every officer in 
the Navy to be an engineer, so that it is necessary for 
the modern admiral to know many things of which our 
great Farragut, for example, was ignorant, he said that it 
would, of course, require vastly greater skill to handle 
the complicated mechanism which the modern war vessel 
is than one of the old ones; but that, just as we had 
always been able to produce competent men to handle the 
less complicated vessels of former times, so that without 
doubt we would get competent men to handle those of to- 
day. He had learned the fact that the modern warship 
is a vast engine, and to be properly controlled must 
be handled by engineers. Congress has in the ‘‘ Per- 
sonnel Bill” provided and directed that, as soon as 
we can make the necessary arrangements, every 
officer in the Navy charged with the handling of a vessel 
shall be a trained engineer, and therefore we may be sure 
that however complicated and delicate the organisms of 
the machine become, we shall have officers who, by educa- 
tion and experience, are fitted to properly care for the 
valuable and delicate machines entrusted to them. 

have had a part in two wars, in both of which the 
Navy played an important part and became dear to the 
people ; and I have also passed through the intervening 
interval, during much of which the Navy seemed to be 
entirely forgotten. I sincerely trust that, as the late war 
showed, we not only know how to build goed ships, but 
to make them go and to fight them, our fellow citizens in 
civil life will see to it that the Navy is maintained in a 
state of the highest efficiency, both as to personnel and 
material, ever ready for efficient use when needed. In 
this work, which on both sides is a matter for engineers, 
this Institute has a vital interest, and I trust that, just as 
your influence has for seventy-five years been on the side 
of general advancement of engineering in the mechanic 
-_ so it will be on the side of their advancement in the 

avy. 





INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Inaugural Address.* 
By Professor Sirvanus P. THompson, D.Sc., 
F.R.S., President. 
(Concluded from page 674.) 

Pass1nG from the generation current to its utilisation 
for electric traction, the most notable evolution now in 
a is that of the application of electric power to 

eavy railways. The application to street railroads—in 
other words to mere tramways—has been an accom- 
plished fact for ten years on the other side of the Atlantic, 
where there are now thousands of miles of electric tram- 
ways, mostly operated from overhead lines from which 
the current is taken by a contact trolley wheel. If in 
this country the development of electric tramways has 
been slower, we have at least the advantage that our 
cities are not disfigured by networks of overhead trolley 
lines. No such objections hold — for rural districts, 
and slowly but surely both industrial and agricultural 
districts of England are being furnished with electric 
intercommunication with its many attendant advantages. 
It may come as a surprise to many who think England 
behindhand in this respect, when they learn that while 
the total subscribed capital invested in this country in 
1899 for pore electric supply is about 17,800,000/., no 
less than 20,800,000/. is already invested in electric trac- 
tion. Of the effect of the introduction of electric trac- 
tion as a social and economic factor I have spoken else- 
where. There can be no question of the immense social 
benefit, particularly to the artisan population, afforded 
by this means, But the electrical engineer is now 
engaged on the still greater problem of operatin 
heavy railways, and the development in this branc 
is being watched with keen interest. The two deep- 
level railwaysin London, the City and South London 
Railway and the Waterloo and City Railway, both 
of which have amply justified their promoters, are 
shortly to be supplemented by the Central Electric 
Railway, an undertaking of much greater magnitude, 
while several other similar schemes are either under con- 
struction or authorised. In the City and South London 
Railway the rolling stock is designed for separate electric 
locomotives, each drawing three nger cars. The 
gauge is 4 ft. 8} in. Onthe Waterloo and City line the 
trains consist each of four cars, of which the two end ones 
are fitted with motors, four motors on each terminal car, 
so that the train can be driven by either set of four 
motors. hh train can carry 204 ngers. The 
gauge is 4 ft. 84 in., but owing to the size of the tunnel 
ordinary railway rolling stock could not be used. In the 
Central London line the gauge is also 4 ft. 8} in. The 
locomotives, each with four gearless motors, weigh 35 tons 
each. Each will draw a train of sevencars, with a seating 
capacity of 336 persons per train. The total length, in- 
cluding sidings and cross-over lines, exceeds 8 miles of 
double track. : 

In all three of these railwaysthe current is taken from 
a third rail on the surface, and the return circuit is 
through the potencies rails, which for this purpose are 
bonded with copper bonds, All these lines are operated 
by continuous currents at 400 to 500 volts. In the case 
of the Central London line, part of the feeding is effected 
through rotatory converters which receive three-phase 
currents from step-down transformers. 
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In sharp contrast to these three London undertakings 
is the Burgdorf-Thun railway in Switzerland, which was 
opened in July last. It isin every sense of the word a 
full-gauge railway. Not sa its rolling stock full gau 
(the full gauge of Switzerland is 4 ft. 8} in.), but the 
railway admits of use by ordinary steam locomotives, 
drawing ordinary trains. The electric rolling stock is 
of two kinds—automobile cars carrying 66 passengers 
each, for use singly or in pairs, and locomotives of 300 
horse-power each, for drawing trains of ordinary carriages 
or goods wagons. This railway is worked by alternating 
currents supplied in three phases at 750 volts, the feedi 
being effected through stationary transformers at 16, 
volts. The currents are taken from two overhead con- 
ducting wires, the rails serving as the third conductor. 
The length of line thus electrically equipped is 40 kilo- 
metres, or 26 miles. The arrangements were designed, 
and the electrical equipment constructed, by Messrs. 
Brown, Boveri, and Co., of Baden, who were the first to 
apply three-phase currents to traction. In the Lugano 
tramways as a commencement, then in the steep moun- 
tain light railways of Engelberg, of the Gornergrat, and 
lastly of the Jungfrau, they gained experience in this 
method, waich now stands triumphantly demonstrated in 
its adaptability to the service of heavy lines. In the 
United States heavy railways have been to a very limited 
extent operated by electric locomotives. Some built for 
the Baltimore and Ohio Railroad, weighing about 90 tons, 
are employed to draw ordinary trains over a short line 
around part of the city of Baltimore. They work with 
continuous currents from overhead trolley lines. 

There can be little doubt, however, that to Switzerland 
rather than to America we must look when desiring guid- 
ance as to the future development of this problem. All 
necessary data now exist for the exact working of the 
necessary equipment of any given line, actual or pro- 
jected. No experiments are needed to enable the con- 
structor to proceed, so soon as it shall have been de:er- 
mined which kind of current is to be used. Already it 
has been found in the designing of the Central London 
line that continuous-current meth however suitable 
for light and short railways, and for tramways where 
frequent stoppages occur, fail when the current has to be 
supplied from a distance of several miles, alternating cur- 
rents being brought in because of their greater economy in 
transmission. The extraordinary thing is that this having 
been so far grasped, the whole of the rest of the equip- 
ment was not designed to match with three-phase motors, 
instead of introducing the complication of rotary con- 
verters to work continuous-current motors. Time alone can 
show how the mixed system adopted will work in practice, 
To me the choice of the mixed system appears of doubtful 
wisdom, Perhaps the distinguished engineers who are 
understood to be spending 30,0002. on experiments for the 
Metropolitan Railway to enable them to recommend the 
best system for our inner circle underground line, will 
shortly be able to report whether a simple three-phase 
system throughout is, or is not, more economical than 
either a continuous-current system throughout or than a 
mixed system with converters. If they do not settle this 
question, which is to-day the one important question in 
electric railway work not yet settled, we must regard the 
expenditure as pure waste. 

Returning to the question of electric tramways, the 
problem of the hour is the equipment of busy city 
thoroughfares, where for obvious reasons overhead wires 
are inadmissible. To all the three possible methods that 
dispense with overhead construction, viz, by accumu- 
lators carried on the car, by use of slot conduits in the 
road, and by use of surface contacts, objections are not 
wanting. Accumulators are found too heavy and too 
short-lived to be satisfactory. Conduit constructions are 
objected to as too costly, and as interfering too much with 
the roadway, while to surface-contacts there is brought 
the terrible indictment—worse than any against the con- 
duit—that nobody has had experience of them. You are 
aware that in this question of surface-contact systems of 
tramways I am an interested party, and cannot be ex- 
pected, even in a presidential address, to speak pe. 
sionately. Yet you have never expected your President 
to banish from his inaugural address the topics to which 
he has devoted his thoughts, his energies, his time, or his 
resources. And with the examples before me of other 

residents who have spoken of their own work, I take the 
iberty of speaking of mine. A paper dealing with some 
aspects of surface-contact working was read by me at the 
Bristol meeting of the British Association, and in January 
last you listened here to a paper on some other points by 
Mr. Miles Walker, my former assistant, and partner in 
this matter. We have, indeed, worked out several dif- 
ferent systems, of which the earlier only have yet been 
publicly described. We are at work on modified plans, 
the result of our experience gained on, our short experi- 
mental line at Willesden, and before long we expect to 
demonstrate the advances we have in hand, time we 
= = — in the field. Papo ~ — when ae 

r. Hopkinson proposed his original plan, many others, 
including Mr. Waewe, Mr. Holroyd Smith, Mr, ) Soames 
and Messrs. Johnson and Lundell, have suggested 
various new methods. Three years ago Dr. Hopkinson 
wrote of one of these methods that he ‘‘would not 
hesitate to approve its adoption in -_ town in 
which overhead conductors were inadmissible ;” addin 
that he had ‘‘not the least doubt that it would wor 
thoroughly, effectively, and safely.” A good deal has 
happened since then, and much experience has been 
gained. But there remain not only in London, but in 
many provincial cities, crowded thoroughfares where 
peo H- construction is absolutely out of the question, 
and where a slot-conduit would be almost equally objec- 
tionable. It is soris years since Mr. J. Love equipped 
slot-conduit lines in Washington and Chicago, It is now 
most significant that in three great capitals—New York 
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Berlin, and Paris— the electric tramways are bein 
largely extended without overhead wires. New Yor 
= Berlin are ey down slot-conduits ; New York, 
most expensively, as if the object were to put as much 
cast iron as possible into the roads; and the conduit at 
every 15 ft. is furnished with pairs of hand-holes, the 
covers of which interfere with the surface quite as much 
as any surface-contact system, to say nothing of the inter- 
ference of the central slot or of trouble about drainage. 
In Paris, on the other hand, where a tentative surface- 
contact system has for about a couple of years been tried 
with moderate success, no fewer than 63 kilometres— 
about 48 miles—are now being equipped by Mr. Diatto 
on his surface-contact plan which has been in successful 
operation on a small scale at Tours. Surely, then, if a 
method of surface contact can be shown which is at once 
simple, safe, and not too expensive, there is every reason 
to urge on engineers and municipal authorities its adop- 
tion. Thanks to the criticisms—some of them in 
this place—with respect to possible difficulties likely to 
arise from the use of underground coils, from mercury 
switches, and from surface leakage around the contact 
studs, improvements have been worked out which largely, 
if not wholly, remove the fears that have been exp 

on these grounds. As contrasted with the conduit, a 
surface-contact system has the advantages of much lower 
prime cost, of less interference with the roadway, and of 
not requiring any drainage arrangements, On long lines 
that run out into the country it can be operated with the 
same cars that carry trolley poles for use in the suburban 
yart of the track. Those cities and towns which, like 
Easies, Birmingham, and Cambridge, have waited 
before erecting overhead lines, will have justified their 
waiting attitude when they can point to examples of 
the successful surface-contact roads at Monaco, at Tours, 
and lastly at Paris. 

Time forbids me to dwell further upon this topic; it 
precludes me likewise from entering upon a number of 
other topics of great interest, such as the development 
of the single-phase motor; the establishment of 
electric time services by synchronised dials through- 
out buildings, blocks of offices, or whole munici- 
palities ; the use of prepayment meters; the recent de- 
velopments of electro-metallurgy ; the revolution in che- 
mical manufactures by the use of electric methods; the 
use of aluminium wires in place of copper wires as con- 
ductors; and last but not least, seeing that Atlantic liners 
can now signal their presence when 50 miles from port, 
the progress of telegraphy without communicating wires. 
In all these many directions there may be no ro- 
nounced tendencies toward development along distinct 
lines of progress, and some of these topics will doubtless 
form the subjects of discussion at our meetings during 
the session now beginning. I venture also to express 
the hope that the question of the distribution of electric 
energy on the large scale may be brought before our 
members for discussion. Nothing can be more helpful 
to the industry generally, just at present, than the free 
discussion of a topic which is likely again to engage the 
attention of Parliament, and which ought to be discussed 
from the standpoint, not of restricted parochial or muni- 
cipal interests, but of its bearing on the wider interests 
of national and public economics, and of the industry at 
large. 

In commemoration of the centenary of the discovery of 
the pile, by Alessandro Volta in 1799, the city of Como, 
his birthplace, has this year held high festival. Beyond 
contest this discovery of a means of generating chemi- 


cally a steady electric current constitutes the starting | P® 


point of the entire modern development of the science of 
electricity. Though that modern development turns 
upon the subsequent discoveries and inventions of others 
—the discovery of the magnetic properties of the cur- 
rent by Oersted, the invention of the soft iron electro- 
magnet by Sturgeon, the discovery by Faraday of the 
fundamental principles underlying the dynamo and the 
transformer, together with many others of lesser moment 
—it still remains to be true that to the genius of Volta 
we owe the initial impulse. His memorable letter of 
June, 1800, to Sir Joseph Banks, first describing the pile, 
marks the opening of a new epoch in the history of 
civilisation, Without that discovery we now possess, 
neither telegraph nor telephone, neither electric light nor 
electric power, electrotyping and electro-plating would 
not exist, 

The Volta centenary was commemorated at Como by 
the erection of an exhibition and the holding of a series 
of celebrations. Unfortunately the exhibition was de- 
stroyed on July 9 by a calamitous fire in which not only 
a fine collection of modern electrical machinery was de- 
stroyed, but a number of Volta’s original manuscrips and 
a considerable part of his historical apparatus perished. 
Happily the original pile and numerous other relics were 
saved, and are now enshrined in the Civic Museum of 
Como. Nothing daunted, the citizens of Como recon- 
structed their exhibition, which: was re-opened in forty- 
two days. Amongst the Como celebrations were held two 
Congresses—one a Congress of Telegraphists in June ; the 
other a Congress of Electricians, in September. No 
invitation to send delegates to the former was received 
by this Institution, and neither it nor the British Post 
Office was officially represented. Four English tele- 
graphists, none of them members of this Institution, 
were reported as having been present. This Con; 
having been convened by the Italian Minister of Posts 
and Telegcaphs, and being attended by official delegates 
of various European Administrations, many of them 
telegraph engineers of the highest distinction in their 
various countries, it is extraordinary, to say the least, 
that the English Postmaster-General was not represented 
on the occasion. The Congress of Electricians was 


organised by the co-operation of the Physical Society of 
Italy, of which Professor Roito, of Florence, is president, 


and of the Italian Association of Electrical Engineers, 
which has branches in Milan, Turin, Genoa, Rome, 
Naples, and Palermo, and of which Professor the Hon. 
Giuseppe Colombo is president. 

At this Con at which distinguished electricians 
from France, rmany, Holland, Switzerland, and Fin- 
land were —— this Institution was represented by 
Professor Ayrton, Past-President, and by myself. The 
Italian physicists and electrical engineers attended in 
great force. The proceedings of the Congress were 
carried on with great vivacity; and many matters of the 
highest scientific and technical importance were discussed 
in its various sessions. After the sittings were con- 
cluded, two days were devoted to visits to the large 

enerating stations at Paderno and at Vizzola; the 
ormer taking power from the River Adda (which flows 
out of the Lago di Como), and supplying electric current 
for transmission at high voltage to the city of Milan ; the 
latter, not yet quite completed, taking water from the 
River Ticino, which drains the Lago Maggiore, and distri- 
buting its currents to the industrial towns of Gallarate, 
Legnano, and Somma Lombardo, within a radius of some 
25 miles. Alike from the point of view of electrical and 
hydraulic engineers, these stations are of the highest 
interest, presenting as they do special features different 
from those of almost all other kindred enterprises. Our 
Italian brethren may well be proud of the engineers who 
have found the solutions for these special problems of 
construction, and carried those ‘solutions to practical 
success, 

This year is also peyveay A the establishment, with a 
Government grant, of the National Physical Laboratory 
for the standardising and certification of scientific instru- 
ments, and for physical research on well-defined lines. 
Though thus commenced on « modest scale, the circum- 
stance marks an event of national importance. 

I cannot forbear to direct your attention to another 
matter of public interest, and one which exercises an 
influence on all attempts at developing new enterprises. 
It is only too notorious that the whole question of finan- 
cial development of new inventions isin this country in a 
most unsatisfactory state. The promotion of joint-stock 
companies under the Limited Liability Acts has become a 
public scandal. In the eighties a heavy blow was given 
to the real progress of electric lighting by the reckless 
promotion of bubble companies with inflated capital, 
causing the loss of millions of money upon foolish and 
worthless schemes. - In the year 1882 no less a total 
than 23,000,000/. of nominal capital was registered in 
electrical company schemes alone. In the nineties a 
similar reckless speculation has been witnessed over 
bicycles and automobiles. Happily electric traction has 
ory escaped this curse ; and it will be an evil day for 
any of the newer developments of electrical engineering 
if a like craze should overtake them. There is some- 
thing amiss in our economic machinery when such 
scandals can occur. Nothing is more familiar to those 
who have to deal with new inventions or to those who, as 
consulting engineers, have to advise and report upon them, 
than the ever-recurring difficulty of getting them financed 
on a sound basis. Sup that there is an invention of 
a thoroughiy sound amnion, properly protected b 
patents, but uiring time and money to establis 
itself commercially. Suppose that there is required a 
capital of from 10,0002. to 25,000/. to put it upon a com- 
mercial basis. In the present state of public finance in 
this country the inventor finds himself in this difficulty : 
He must either raise the necessary capital privately 4 
rsonal effort amongst his own friends, or he must put it 
into the hands of a promoter who will want to bring it 
out with a capital of at least 100,0002. In other words, 
it is almost impossible to find a middle course between a 
= private affair and an over-capitalised swindle. We 

ve, unfortunately, in this country no organisation 
corresponding to the industrial banks of Germany, to the 
enlightened management of which the financing of sound 
schemes on a moderate scale can be entrusted. Much 
more might be said on this topic. It is one which affects 
not our industry alone; but 16 affects ours perhaps more 
than any other industry, because the glamour which is 
attached in the public mind to everything and anything 
electrical is made use of by the cunenellinns financier to 
the detriment of honest promotion. 

I have already alluded to the sums of money which 
have been invested in this country in the supply of elec- 
tricity for lighting and power, aud in electric traction. 
According to Mr. Garcke’s invaluable Manual of Elec- 
trical Undertakings, from which I derive my tigures, the 
aggregate subscribed capital in shares and debentures at 
the present date stands as follows: 





£ 
Telegraphs : 34,284, 957 
Telephones... ae = 7,729,626 
Electric supply (companies) ina 9,265,793 
me -s (municipalities) ... 8,531,167 
Electric traction nee oi 20,808, 959 
- manufacturing : 16,799,152 
Electro-chemical and miscellaneous 
concerns xii 5 ae 8,558,065 
Total... ais 105,997,716 


This hundred millions of subscribed capital is much 
less, it is true, than that represented by the total capital 
invested in railways or in many other domains of British 
industry. But it is this electrical industry and the scien- 
tific and professional elements associated with it which 
our Institution ———— to-day. Competing as we have 
to do not only in foreign and colonial markets, but even in 
our own home markets, with the manufacturers and engi- 
neers of other countries, it behoves us to do all we can to 
make our Institution of use to our members of all grades, 
and particularly to our younger members. One great 





duty which we owe to them is to furnish them with the 








latest information as to the of electrical develop. 
ment, the development not pas of industrial oor § 
ings, of new machinery, of new materials, and of new in. 
ventions, but also of pure science, upon which all tech. 
nical developments are in truth based. From the very 
first year of our existence—1872—we have always issued 
in our journal of Proceedings, abstracts and extracts of 
scientific and technical papers published at home or 
abroad. Two years ago we joined with our colleagues 
of the Physical Society in bringing out in the monthly 
numbers of Science Abstracts a far more complete digest 
of electrical progress than we were previously in a posi- 
tion to produce. Tocarry on this publication both we 
and the Physical Society have had to devote considerable 
sums, and, indeed, one of the reasons why we had a year 
ago to raise the fees paid by our students was avowedly 
to meet the financial burden which we had thus assumed 
for the purpose of disseminating knowledge. I venture 
to think that every penny thus spent has been a most 
wise outlay, and one of which we are already beginning 
to reap the fruits. Our members all over the country 
and in distant lands are thus kept informed month by 
month of the progress of the science ; and they increasingly 
pags their connection with the Institution. 1 know 
of no means better calculated to keep our younger men 
abreast ‘of the times than by — into the hands of 
every one of them this admirable compilation. 

But the needs of our Institution do not end with the 
effort to keep our members informed of the progress of 
science. We haveother demands oa our funds of a very 
pressing character. The Benevolent Fund established 
a few years ago upon an independent basis, has, though 
small, been available for helping necessitous members. 
In this connection every member of the Institution will 
rejoice to learn of a great and generous offer which has 
just been made to us, One of our honorary members, 
Mr. Henry Wilde, a name memorable as that of the 
pioneer in the sixties of the early forms of dynamo 
mzchines, both continuous and alternating, and of their 
- apemnene to lighting, to deposition of copper, and to 
the transmission of power, has offered to the Institution, 
and the Council has accepted, a sum of 16002. for the 
ptrpose of constituting a Benevolent Fund. I need only 
mention this to secure your cordial acknowledgment of 
the great generosity of Mr. Wilde, whom two years ago 
we elected an honorary member in recognition of his 
claims on the electrical community. 

From the very beginning we have been accorded by our 
generous hosts, the Institution of Civil Engineers, the 
— and advantage of holding our meetings in this 

all. If some of us feel that with the rapid growth of our 
own body the time is coming when we ought to be taking 
active steps toward providing ourselves with a home of our 
own, it is not because we are not deeply grateful for that 
privilege. Nay, rather the circumstance that our growth 
compels us to contemplate this step is a perpetual re- 
minder of the courteous generosity which has itself been 
no small factor in promoting our welfare and our increase. 
The iggy 3 of our Building Fund six years ago was due 
largely to the foresight and fostering care of our then 
treasurer and vice-president, Sir David Salomons. At 
his instigation we have annually set aside such sums as 
we could spare from our surplus income, and our nucleus 
of a Building Fund stands this autumn at 5000/. so accu- 
mulated. e Council has for some months been quietly 
prosecuting inquiries for a suitable site; and ib has re- 
cently decided to issue a circular drawing attention to the 
Building Fund, and suggesting to members of all grades 
the me poses: of subscribing for the next few years an 
annual contribution thereto. If by this means we can 
treble or quadruple our —_ fund, we shall be ready 
at least to begin to build when a suitable site shall have 
been found. And it is most earnestly to be hoped that 
the generous example of Mr. Wilde will stimulate others 
of our wealthy members to rival his gift by valuable dona- 
tions to the Building Fund. ae 

Finally, I would speak of the growth of the Institution 
itself. From a total membership of 110 in 1872 we have 
increased, as the accompanying Table shows, to a total of 
3254 at Midsummer, 1899, and the statistics show clearly 
that the rate of increase is itself increasing. In the esta- 
blishment of the new class of Associate Member _we think 
we have secured a new element of strength. With the 
growth of total membership has come a new movement for 
the grouping of our provincial members in local branches. 
The Council has appointed a committee to organise these, 
and already preparations are on foot for constituting 
two local centres in the north, and another in Ireland ; 
while our South African members have already corsti- 
tuted themselves informally into a local branch, holding 
meetings in Cape Town, which will shortly be officially 
recognised under our new Articles of Association. All 
these are signs of active progress. The novel —. 
made last summer, when the Council sanctioned the sug- 

tion of an official visit to Switzerland, has already 
ane fruit in many ways. The Swiss tour brought 
together many of those who, though active members of 
the profession, cannot often attend the ordinary meetings 
in London. It not only enabled us to see what Swiss 
engineers are doing; it brought us into the most 

leasant personal touch with our able and courteous 
Ewies confréres, and it procured for us an invitation to 

y a similar visit to Germany ata date in the near 
uture. But, best of all, it has, I think, enabled some of 
us to realise more fully than we did before the value of 
our connection with our own Institution of Electrical 
Engineers ; it has taught us what the te and useful- 
ness of our Institution may be; and it has knit us 
together and oye us to do ane = can yoo 
its prosperity and the prosperity of the grea 
which tr comune. In this s init, and with the note of 
progress sounding in our eare, let us carry on the work 0 





the session now opened. 
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hopper, the sides of which are shaped to extend down the trough | hand-feed planing machines, which may be readily adjusted in 

” on to the bottom of the same, so that the bottom of the feed tion when the machine is used either for surfacing, ed A 

‘sENGINEERING ILLUSTRATED PATENT a also forms the bottom of the hopper, at the front of or ans or rebating, and so as to the o; ~~! r ms 

RECORD. . which is an outlet, the area of which is ted by a sliding | accidental injury. At the back end of the machine is fixed a rod 

door. The material to be elevated is pitched into the hopper or | or shaft, upon which is mounted an arm, preferably the length of 

Compiep By W. LLOYD WISE. conveyed thereto by mechanical means or conducted from — the back table, this arm carries the cutter guard which projects 

sELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS | through shutes, and when the sliding door is opened the vibra- | at an angle from the table so that as the board or the like is 

UNDER THE ACTS 1883—1888, row — — Lag h causes the maa to move down | being fed to the cutter it is pushed against the angle of the 

The number of views given in the Specification g to ctated | Socs tnd brackets as 0 voguiee satecl Seer aneoding ts tne inal | Spon the Mesed to teen anaved tortunk wall the Samer’ of tee 

& oe where none are mentioned, the Hoation %8 | ation of the trough and the amount the sliding door is open. | operator come in contact with the guard, after which the cpanaton 

not ul rated. on icated from abroad, the Names, éc., poedlpery coe ane may receive motion from the driving | moves the from beyond the cutter. As the board passes 

of the Communicators are given in wales. ‘ 2 of the elevator. (Accepted October 25, 1899.) a, eneae in ernillty of ecient page oe the hag 

Branch + ee eee Cen Wc. at | wie? Ropes or Hawsers. (¢ Migs] August 10, 1800.This | Corin), amiering, and rebating boards, the arm carrying the 

uni q invention has for its object to render wire ropes more flexible, and urpose aco part used 

The date hg . poo hag ee pasar consists in a rope ped of a series of wire ps laid or twisted one See tie Seabd by uaceabaed dees Wane ss te 

aay ee 5 on pm oA he d + Apes scaling is pes unless together, each strand being composed of a series of wires twisted | extra-width machines the arm carrying the guard is mounted on 

Ane porn phen any time within two months the date of the rod or shaft, preferably in a central tion over the table, 

; ‘ance of @ com: : ‘ the guard being duplicated and one sliding within the other. 
peodpertegmy = Patent Offs ey casket Ga eat fo (Accepted October 25, 1899.) 

Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATTS. 


7321. W.A. Gent, London, and 8. Jevons, Hampton 
in Arden, Warwickshire. Secondary Battery Plates. 
(2 Figs.) April 7, 1899.—This invention provides a special form 
of grid which is intended to firmly support the active material of 
a secondary battery and retsin it in close contact with the con- 
ducting surface. The plate or grid is formed as a number of con- 


g.7. 





tiguous oppositely placed ribs, waved or zig-zagged, and these ribs 
are connected from the top of one angle to the bottom of the next 
by other straight ribs running at right angles thereto, thus 
making an interwoven structure with spaces between the ribs. 
It is -\ to cast such a plate from chills. (Accepted October 
25, 1899. 


17,203, H. A. Earle, Manchester. Pole-Pieces for 
Dynamos. [2 Figs.] August 24, 1899.—This invention relates 
to a construction of polar extensions for dynamo machinery. 
Acording to this invention the polar extensions are of iron 
lamine fitting c'osely agaist the internal surfaces of the poles. 
The laminw are held all together by two rings of non-magnetic 
material situated on the polar edges, and bearing rivets or the 





like which pass through the laminw. There is one claim as fol- 
lows : In combination with the hoe of a dynamo, polar exten- 
sions of iron laminew having their edges circular arcs concentric 
with the armature axis, their outer edges fitting closely against 
the internal surfaces of the poles which are suitably turned, the 
polar extensions being held in position by two or more rings, 
substantially as descri with reference to the drawings. (Ac- 
cepted October 25, 1899.) 


LIFTING AND HAULING APPLIANCES. 


22,865. G. Little, Smethwick, Stafford. Chain and 
Bucket Elevators. (3 Figs.) October 31, 1898.—This 
invention has reference to elevators in which material is raised 
bya series of buckets on a band or chain passing round a drum 
or pulley in the elevator boot or base and round a co nding 
drum or pulley at the top. According to this invention adjacent 








to the inlet in the elevator boot or base there is provided an open- 
inclined shaking feed trough, one end of which is carried 
kets, whose height can be r ted so as to alter the 


wane egula 
ion of the feed trough, the front of which is immediately 


inclinat: 
Over th 


-| strands so formed are aft erwards twisted together(with or without 





together, and said strands being each cover d with a twisted 
strand of hemp or like material, whi h is “ served” around the 
same to form an outer elastic covering. A number of the 


@ core) to form a rope or hawser. (Accepted October 25, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


7199. H. Zorn, Le Lock, Switzerland. Securing 
Attachments on Shafts. (2 Figs.) April 5, 1899.—The 
object of this invention is to provide an arrangement for fasten- 
ing wheels, rings, coupling-boxes, and the like upon connecting- 
shafts, as well as for locking or fixing nuts upon their screws. A 
screw engages radially into the ring or piece to be fastened, and 











acts with the intervention of a steel washer upon a lead one, which 
latter being pressed against the shaft flattens out, takes the shape 
of the shaft, and at the same time fills the empty spaces between 
the threads of the nut. A keyhole may be in the screw, which 


is also split to give it a certain elasticity, which permits it to be 
operated more easily, but renders an accidental loosening more 
unlikely. (Accepted October 18, 1899.) 


24,928. G. Austen, Northfieet, Kent. Brickmaking 
Machines. [6 ts sa November 25, 1898.—This invention 
relates especially to the manufacture of sand stock bricks, but is 
also pe to other kinds, and according thereto a machine is 
provided which has a fixed horizontal table supporting a number 
of moulds (preferably four) open at the _ and bottom which 
revolve by a step motion driven by a central shaft. At one side 
of the table is a continuously running pug mill delivering clay 
into receptacles in an intermittently rotating mill, and at the 





mouth of the mill there isa knife which periodically cuts off the 
clay and then stops the stream while the wheel is moving. The 
wheel successively drops the pieces of clay from its receptacles 
into the moulds as they come beneath it. Above the table is a 

ress, the head of which descends into the moulds and presses 
the clay between it and the table. There are two holes in the 
table, one having above it a second pressor pusher and the other 
having below it a fast-running brush rotating in a sand box. 
(Accepted October 18, 1899.) 


22,791. J. 





inlet to the elevator boot, and has a vibratory motion 


itted to it by means of cams. Above the feed trough is a 





Hebden Bridge, Yorks. 
(3 Figs.) October 29, 1898.—The 


23,186. C. L. Jackson and E. Hornby, Bolton, 
Lanes. Friction Clutches. [2 Figs.) November 4, 1898. 
—This invention relates to improvements in friction clutches, the 
object being to construct a clutch combining several advan \ 
A flanged friction disc is mounted loose upon a shaft, and two seg- 
mental friction blocks are fitted to slide upon two radial studs 
carrried on opposite sides of a boss or the sliding portion of the 
clutch which is fitted on a feather key in the shaft. To each 
segmental block there are connected by ball-and-socket joints, 
two screwed studs, the free ends of which are pivoted upona 
second pair of radial studs formed or secured on the moses boss 
at right angles to the first-named pair; each of the screwed nuts 





being made in two parts connected together by locknuts which serve 
as a ready means for setting and adjusting the segmental blocks re- 
latively to the friction disc. When the shafs is set in motion and 
the sliding portion of tie clutch is moved - to the main portion 
the screwed studs force the segmental blocks outwards into close 
contact with the interior of the flanged disc. When the sliding 
portion has been moved to its extreme limit the inner ends of the 
screwed studs have ust beyond their outer ends, and 
thereby the sliding t of the clutch is locked securely in fric- 
tional contact with the disc, thus relieving the levers (used for 
throwing the clutch in and out of gear) of strain when the clutch 
(Accepted 


is engaged. October 25, 1899.) 
24,564. D. W. Wall, London. Dough-Mixing Ma- 
chine, [1 Fig.] November 21, 1898.—This invention has for 


object to provide an nag specially adapted for thoroughly 
mixing flour and liquid to form dough. A continuously deliver- 
ing rotating sieve is mounted above a receiving receptacle and is 
supplied with the flour to be mixed. At the top of the receptacle 








ll 






































a 


and just below the rotating sieve is a water spray or distributing 

apparatus that distributes the liquid evenly and in proportion as 

the flour is distributed. It is stated that in falling down the re- 

ceptacle the flour and water become intimately mixed and form 

om og = dough at the bottom. (Accepted Octo- 
" i 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


22.561. J. W. Melling, W: Lancs. 8 ine 
Valves. (6 Figs.) October 2/, 1898.—This invention relates 





to improvements in valves for the admission of steam to engines 





Ww, 
Planing Machine Guard. 
object of this invention is to 


provide a guard for surfacing or 





in which double-faced tapered slide valves are employed in con- 
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junction with expansion or cut-off valves, one object being to 
limit the area of the main valves and steam chest exposed to the 
high-pressure steam. The live steam is admitted to that part of 
the main valve or valves which is ordinarily used for the exhaust 
steam, and a cut-off valve or valves is used to control the admission 
of steam to this part, and consequently to the cylinder. The live 
steam is admitted through the cut-off valve, and directly through 
the double-faced ta; slide-valve to the ports leading to the 
steam cylinder, and these ports serve to pass the exhaust back 
into the chest. (Accepted October 25, 1899.) 


25,128. L. Marshall and 8. Naylor, York. Steam- 
Heating Water Tap. [5 Figs.) November 2%, 1898.—The 
tap has a central passage for water through its body and one or 
more openings for the inlet of steam into the same. Both the 
steam and water supply are regulated by the one plug which is so 
arranged that water either cold or in a more or less heated con- 
dition can be delivered. The valve is closed when the plug is 
turned so that its solid or blank parts are opposite the steam 





inlet 6 and the water inlet 8, and by giving a partial turn (about 
a quarter) the flutes or recesses are brought opposite the cold 
water ports which branch to each side of the plug from the inlet 
and cold water is allowed to pass through the valve. If, however, 
the plug is turned a little the port or opening 5 is brought 
opposite to the steam inlet 6, and steam is admitted and the steam 
and water mingle and heated water issues from the nozzle. (Ac- 
cepted October 18, 1899.) 


24,024. C. Grayson and W. J. Thompson, Liver- 
ay . Steam Generators. [1 Fig.) November 15, 1898.— 

h's invention has for object to improve the construction of 
steam generators such as are described in the specification of 
Patent 26,796, 1896. The body ef the generator is composed of 
two halves bolted together by means of circumferential flanges. 
The end of the coil which enters the shell terminates in a spray 
or rose, or annular jet, whose outflow is directed downwards so 














12, 


as to impinge upon the sides of the lower cone a short distance 
above its apex, so as to finely divide the steam and water that 
enter the shell to secure an even spreading of the same over the 
heated interior surface, and for the purpose of disturbing and 
breaking up any condensed water that may have lodged in the 
cone during the preliminary heating of the boiler. The steam 
exit pipe may also be fitted with a rose, so that in case of 
priming the steam passes through drier than would be the case if 
a large free opening existed. (Accepted October 25, 1899.) 


17,092. J. K. Macdoneld, Scotland. (The Singer 
Manufacturing Company, New York, U.S.A.) Lubrica' 
Cranks. [3 ) August 23, 1899.—This invention provides 
means whereby oil which is applied to a rapidly rotating crank is 
retained by centrifugal action, and caused to circulate in the 
bearing. The pitman strap or eye is made wider than that part 


ose 


ef the crank against which it bears, and is provided at the sides 
kets, into which the oil that 


beyond the bearing portion with 


would otherwise be thrown off action is carried, 


y centri 


and is from thence forced by such action into grooves, which 
extend across the surface of its bearing. (Accepted October 25, 


RAILWAYS AND TRAMWAYS. 
London. Goods 


23,496. W. R. Renshaw, Tru 
Brakes. (4 Figs.) November 7, 1898.—The object of this in- 
ee from either side of 
the truck, The brakes are operated in any usual way from a 


vention is that hand brakes may be 





transverse shaft, and spring levers are fixed to the two ends of 
this shaft, so as to engage with the ordinary racks or segments of 
teeth that they may be retained in position ; rigid levers pivoted 
to the ends of the shaft may be employed. In order to disengage 
the levers simultaneously from the teeth of the racks or segments 


Fig. 7. 














they are connected to the arms of a bellcrank or other lever pivoted 
to the shaft; when, therefore, the end of either lever is pulled out- 
wards from the truck to disengage it from the teeth a similar 
= is given to the other lever. (Accepted October 25, 
1899. 


TEXTILE MACHINERY. 


5422. W. H. Snowdon and H. . Halstead, 
Essex. Loom Jacquards. [4 8.) arch 13, 1899.— 
Mechanism, according to this invention, derives its action from 
the upper surface of a Jacquard cylinder, and is set in motion 
when the cards shift from their ordinary position and “lap,” or get 
on to the top of the cylinder pegs and immediately such is the case 
one end of a bellcrank lever is lifted, the other end being drawn 
forward, and the needle brought into contact with the grids, so 
that upward motion of the same lifts the needle. The needle is con- 


1 























= ss) 
tai Tt 














oe 


(5422) 


nected with the ordinary fork stop motion, so that the loom is 
stopped automatically whenever the cards lap. A special motion 
may be used, which comprises a crank working in brackets attached 
to the lower front of the “ slay-board ” or ‘“‘ going-part.”” One end 
of the crank is connected by a cord to the Jacq needle, so that 
when the needle is raised this end of the crank is drawn back and 
the other end is drawn down, while the forward movement of 
the slay-board brings it into tontact with a face-plate on the 
starting handle of the loom, thus stopping the loom at once. 
Accepted October 18, 1899.) 


26,013. J. McQueen and D. Barker, Manchester. 
Drawing Frames. [2 Figs.) December 9, 1898.—This inven- 
tion relates to improvements in — for clearing the rollers 
of drawing frames and other textile machinery in which endless 
band-revolving clearers are employed, the object being to dis- 
pense with the driving shaft and gearing employed to drive the 
endless band clearer for the top drawing rollers. This is accom- 





em | by attaching to the front of the reciprocating stuffer a 

om comb by which the top of the endless band is cleared of 
fluff and fly. As the stuffer moves backward and cleans the top 
of the band the comb slides over the same without actuating it 
but when reversed the teeth of the comb engage the endless band 
and turn it partly round, this action being repeated at each stroke 
of the stuffer. (Accepted October 25, 1899.) 


MISCELLANEOUS. 


24,819. F. Dye, Strea . Leak Stoppers 


tham, Surrey. 
for Tubes. [1 Fig.] November 24, 1898.—This invention pro- 


ck | vides a ‘‘leak stopper” for iron tube work. With this class of 


piping leaks are sometimes discovered where the tube screws 
nto a socket, and this necessitates taking down part of the work 
to stop the leak. Ifa back nut could be got on to the pipe, by 





the use of proper packing material, it could he made to stop the 
leak without taking the work down. By this invention a back 
nut is made in two halves with lugs having holes for the purpose 
of bolting or screwing the two halves of the nut ther, and the 
threaded interior of the device is taper or bevelled so that the 


(24818) 


nut will engage on a single thread if necessary. It is stated th 
there are usually only two or three threads of the tube caeanen 
outside the fitting, and that a bevelled thread is n to make 
the device successfully applicable under such conditions. (Ac- 
cepted October 18, 1899.) 


25,138. J. G. Kitchen, Manchester. Metallic Pack- 
ing. [4 Figs.] November 29, 1898.—This invention relates : 
metallic packings for stuffing-boxes, which are required to be 
specially adapted to withstand great pressure, wear, and tear, 

he interior of the stuffing-box is of the usual cylindrical form, 
and is provided with a gland. The packing consists of a number 
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of thin metal slightly conical split rings, which are turned and 
bored to fit both the interior walls of the stuffing-box and 
the rod or spindle which passes therethrough. The rings are 
passed into the stuffing-box and are secured therein and pressed 
down by the gland. Pressure thus applied tends to flatten the 
rings and close them around the rod or spindle. (Accepted 
October 25, 1899.) 


25,808. T. A. O’Donahue, Wigan, and J. Halden, 
Manchester. Surve Instruments. (3 Figs.) 
December 7, 1898.—This invention relates to surveying instruments 
such as miners’ dials, the object being to dispense with an external 
device for reading vertical angles. For this purpose one of the 
pivots or trunnions of the rocking ring which carries the sights or 
telescopes is fixed, and projects inside the instrument where a 





toothed wheel or sector is fastened thereto, and gears with 4 
similarly toothed wheel, —s of revolving or rocking on & 
vertical axis on which is fixed a finger which moves along a gradu- 
ated dial. The angle of any inclination of the rocking ring is thus 
indicated by the movement of the finger, and the reading of vertical 
angles can be taken on the same face on which the horizontal 
angles are indicated. This mechanism is stated to be less liable 
to derangement than an external one. (Accepted October 25, 1899.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United tates of America trom 1547 to the present time, ans 
reports of trials of patent law cases in the United States, may be 
ted, gratis, at the offices of ENGINEERING, 35 and 36 Bedford- 
street, Strand. 








Pusiic Works IN New ZEALAND.—Theavailable balance 
of ways and means for public works in New Zealand at 
the commencement of the current financial year was 
380,855/., while there were outstanding liabilities to the 
amount of 446,283/. A transfer of 450,000/. is to be made 
from the consolidated fund, and this, with a recently 
authorised loan of 1,000,000/., places 1,830,855/. at the 
oat of the Ministry. It is pro to allocate 
60,0001. for the Midland Railway of New Zealand, 
70,000i. for the North Island trunk line, and 60,000/. for 





the Otago Central line. 
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AMERICAN COMPETITION.—No. XII.* 
By Rosert 8. Bat, Junr., B.Sc., London. 


TE observer who has come into close contact 
with engineering work in England and in the United 
States, cannot fail to receive certain impressions 
which suggest reasons for the increasing success of 
American manufactures in competition with Eng- 
land at home and abroad. He notices in America 
many strong influences and economic tendencies 
directed towards increased commercial enterprise, 
the results of which, seen on this side of the 
Atlantic, give rise to fears for our future industrial 
welfare. He sees Englishmen, .and men of other 
nationalities, working side by side with the native 
in American works, whose time measured in dollars 
and cents is not less valuable, and the quality and 
quantity of whose work is at’ least equal to that of 
their Transatlantic cousins. Moreover, he would 
notice that the Englishman is quite on a par with 
the American in originality and inventive genius, 
and even if the list of the world’s great inventors 
did not indubitably prove that the Britisher was 
not lacking in ingenuity, he would be convinced by 
his experience that the Englishman in America can 
hold his own with the native-born American in this 
respect. 

To explain, therefore, what has been termed 
Yankee ingenuity and the acknowledged superiority 
of many kinds of American manufactured articles, 
we must seek for the reasons among conditions 
incident to the development of a comparatively 
new country combined with a social and political 
environment wholly different from our own. 
Though there are other parts of the world pos- 
sessed with an equal store of bounteous natural 
wealth, and a bracing climate similar to that of the 
northern States of North America, it is correct to 
say that the United States stands prominently 
forward in the extraordinary development of the 
mechanic arts and sciences. We are thus forced to 
look for the causes of this material development 
among social institutions, which do not exist in 
countries equally favoured by Nature, and which 
contribute in a large measure to the utilisation of 
the natural wealth of any country. 

However exaggerated the idea of American 
liberty may be, it is undoubtedly true that the 
American workman enjoys a large measure of inde- 
pendence of a kind conducive to the development of 
his intellectual capacities. This independence, or, 
perhaps, it would be more correct to say, freedom 
from restraints prejudicial to his advancement, 
enables each man in an engineering works to 
utilise his own powers and opportunities to better 
his position with his employer, and to earn wages 
proportionate to the worth of his work. He is 
independent of his fellow-workers in the sense that 
he is free from the damaging effects of trade union 
oppression, his value is not gauged by that of his 
fellow union workers, nor are any restrictions 
placed upon his output for the object of keeping 
him down to the level of the average. Though 
American trade unions are highly organised, and 
powerful, fraternities which jealously guard the 
workman’s rights, and sometimes do not stop short 
of riot and bloodshed when their just or unjust 
demands are not granted, their effect is less in- 
sidious than continued interference with the liber- 
ties of the workman by limitations put upon his 
earning capacity. There is, however, no intention 
here to magnify the effect of existing differences 
between English and American trade unions for 
the purpose of explaining the social status of the 
American workman ; it has something to do with 
the conditions under which he works, but is not 
alone accountable for that independent spirit which 
marks the employé of American engineering works. 

The great flexibility and rapid changes con- 
linually taking place in the management of Ameri- 
can engineering works, inspire hopes in theworkman 
that by close attention to his work he may become 
foreman, superintendent, or manager in the near 
future, and ultimately acquire a share in the busi- 
hess. It is not uncommon to find men who have 
thus made their way rapidly, and the opportunities 
for so doing are greater in America than in England. 
The conditions which most favour such rapid ad- 
Vvancement are better seen in the Western States, 
Where emigrant mechanics quickly establish them- 
Selves in positions only reached by a few at the 
end of a lifetime in Europe. The effect of these 
er recineneseneioceas 
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many chances thrown open to every man is seen by 
the intense energy and interest which the American 
workman puts into his work. He applies his 
inventive capacity vigorously in the hopes that by 
some successful patent he may be able to obtain 
the means to start himself on a career of his own; 
sometimes he stumbles upon an invention while 
endeavouring to find a method for turning out 
more rapidly the work upon which he is engaged— 
he works his mind as well as his hands to the 
benefit of his employer and himself. 

Though inventors are encouraged in England by 
the protection of equally good patent laws, the 
English public are slow to take up new devices 
which appear to be in the experimental stage. As 
an instance of this, the American invention of an 
automatic cash system for use in retail shops, con- 
sisting of wooden balls running upon rails above 
the counters, was easily introduced in America as 
an obviously beneficial labour-saving device. Bad 
luck attended the efforts of the inventor to establish 
it in England at first, and it is said that the 
manager of a large firm who was approached de- 
clared that he would not have his business done 
by croquet balls. When others were persuaded to 
give the system a trial, he was convinced that it 
saved both time and money by the release of a 
large army of cash boys. 

Inventions which do not appear to possess the 
elements of success have a better chance of over- 
coming popular prejudice in America than in 
England. There are many inventions requiring no 
discernment to place them at once amongst those 
which would yield a good return. Of such might 
be mentioned the little boring-bit, which bores the 
hole and countersinks for the screw-head in the 
same operation, and which would sell every- 
where. The encouragement which inventors 
receive in America, and the chances, how- 
ever remote they may be, to become rich by a 
lucky hit, has the effect of making men keenly 
alive to any improvement which would enhance the 
sale of an article. Of the many patents allowed, 
comparatively few may be called successful ; and it 
is such that are seen on this side of the Atlantic, 
which give to us the impression that the Americans 
are successful inventors, though the numberless 
failures, if known, would change somewhat our 
ideas upon that point. 

It goes without saying that in these days of sharp 
competition, systematic methods in shop manage- 
ment are necessary in order to keep well in the 
race, and Americans are not slow to utilise every 
chance to increase the efticiency of their plant by 
the adoption of new devices or machines which 
would improve their shop system, or accelerate and 
cheapen the work done. A Kentucky manufac- 
turer of fine woodwork was much struck on a recent 
visit to England, by the difference between the 
shops and machinery equipment for this kind of 
work here and in his own country. On being 
asked the. reason for his success in foreign 
markets in competition with England, in spite 
of the freight rates to Europe, he gave as_ his 
reasons the cheapness of hard. wood at his 
works, but more important than that, the-policy 
he had adopted of continued replacement of 
machines in his works by those of a better type. 
He was always willing to give a trial to any new 
machine which possessed, in his judgment, any better 
points than the one in his works. He sometimes 
made mistakes, but the success of others, combined 
with the knowledge that he had the best the market 
could afford, kept him in the forefront of the 
industry. There is no intention to draw invidious 
comparisons between systems of shop management 
in England and the United States. The Americans 
have by no means all that is best upon their side, 
as some would have us believe, and we could point 
to several examples of well-regulated engineering 
works in England, from which the Americans 
might learn much of value. Looking at the ques- 
tion in the most impartial manner possible, there 
appears to be a more general display of systematic 
methods in American establishments, not alone 
confined to engineering, for the love of system 
seems to be a national characteristic of Americans. 
The stranger cannot fail to notice in the United 
States everywhere, this tendency to reduce every- 
thing to a cut-and-dried basis in political, com- 
mercial, and social affairs alike. The utilitarian 
side is always kept well to the front, and other 
considerations, which elsewhere would exert their 
influences, are sacrificed on the altar of utility. 

A great deal might be said about a high degree 











of standardisation in engineering works. When 
carried to the extent displayed in some of the 
works in America, it leads to the best engineering 
by reducing the cost of production, if we can accept 
the definition of an engineer as being a man who 
can do for a cent what any fool can do for a dollar. 
The now familiar case of the Atbara Bridge isa 
glaring instance of the success which attends an 
almost perfect system of standardisation and work- 
shop management, without which the successful 
Philadelphia firm would not have been able to 
guarantee the prompt shipment of the bridge, a 
condition necessary in that case, and governing 
the placing of the order for that important struc- 
ture. To describe the system in operation at the 
Pencoyd Iron Works, from the writer’s personal 
experience, would be irrelevant to the present 
subject, but it is not wholly different from that in 
use in other works of a similar kind in the Onited 
States. The standardisation of sizes and weights 
of rolled steel and iron shapes and sections is very 
beneficial to manufacturers and engineers, and the 
unanimity existing among steelmakers enables the 
engineer to obtain sections of the same size and 
weight at all the representative mills. This avoids 
the costly alternative of having special rolls cut, or 
of being bound to one mill for the supply of a 
certain shape. The American engineers have 
helped to promote this standardisation by agen 
the use of special sizes as far as possible, an 
though it leads to rule-of-thumb methods in the 
profession, and makes the work of one man like 
that of another, it can be defended on the ground 
that it conduces to simplicity, which is not the 
least of the good qualities by which engineering 
work is judged. Also, the encouragement which 
the steel manufacturers give to a system of stan- 
dardisation, which is certainly beneficial to them- 
selves, and which enables them to make close esti- 
mates on work, and to turn it out with the utmost 
rapidity and exactness, has made the work of the 
engineer easier by reducing the amount of toilsome 
calculation which otherwise he would have to do. 
He finds in the makers’ catalogues such constants 
as moments of inertia, safe loads uniformly distri- 
buted, and many other useful tables to which he 
has to apply constantly. Though such tables are 
not wanting in some of the catalogues of English 
makers, they only refer to the sizes rolled by this 
or that manufacturer, and have no reference to a 
universal standard with which the American en- 
gineer becomes so familiar. 

The astonishing rapidity with which structures 
are designed and erected in America is very largely 
due to these simplifications. The machines in a 
bridge shop, set to work at a special job, turn out 
day by day a quantity of work which would be im- 
possible if the many different orders upon which 
they were engaged, included odd sizes of stock, or 
unusual manipulation. Take for example a mul- 
tiple punch making the rivet holes in the cover- . 
plates for the top and bottom chords of plate 
girders. The shop is crowded with different orders 
which include plate girders of different sizes, and 
for various conditions of service. Though the 
rivet spacing for different sizes must necessarily 
vary, much time can be saved in the punching 
when odd rivet spacing, necessitating an awkward 
change in the feed of the punching machine, can be 
avoided. The prevailing practice in American 
bridge works is for the company to make their own 
designs, subject to the approval of the engineer for 
the purchasers ; they are thus enabled to carry out 
asystem perfect in the smallest details, and do not 
have to work from a variety of drawings possessing 
points of difference of detail supplied by other 
engineers. 

As to the arrangement and equipment of Ameri- 
can engineering workshops, many of them do not 
have much room for improvement in this direction. 
They are generally well lighted and ventilated, and 
the severity of the climate necessitates an elaborate 
heating system, as well as adequate arrangements 
for ys, them habitable during the hot summer 
months. hile some of our workshops are not 
behind in this direction, more attention seems to 
be directed in America to hygienic considerations 
in working rooms and offices, the business offices 
in American cities being far superior to ours for 
comfort. x 

The great question of technical education and 
training has such a distinct influence upon engi- 
neering industries that it can hardly be omitted in 
dealing with the subject of international competi- 
tion. We might divide the topic into three ques- 
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tions: (a) Are the facilities open to workmen for 
acquiring the rudiments of scientific and mecha- 
nical knowledge equally as good in England as 
America? (b) Do the workmen take advantage of 
such opportunities as are offered by the existence 
of free evening lectures and night schools? (c) 
What is the attitude of the employer towards 
technically educated men who have obtained de- 
grees from technical schools or colleges of advanced 
standing ? 

The complete answer to the first of these ques- 
tions, rests with statistics which are not forthcoming 
at the present moment; but there seems to be no 
lack of opportunities in the manufacturing centres 
in England for men to spend their evenings listening 
to lectures upon scientific principles which they 
use unconsciously in their daily work, and which 
must be beneficial to them. To answer the second 
question, if we are to judge by the theoretical 
knowledge possessed by English and American 
workmen, we might infer that the latter made 
more use of his educational opportunities. He is, 
however, better situated to learn subjects which 
are incorrectly termed theoretical. He comes into 
close contact with numbers of young men fresh 
from the technical schools and colleges, from whom 
he cannot fail to get information which they are so 
ready to impart, and they likewise benefit by his 
years of experience. He has also, as Mr. Barnes 
has pointed out, a better distribution of his work- 
ing hours, which enables him to utilise his own time 
to better advantage. 

The answer to the third of these questions 
has an importance which it is difficult to over- 
estimate, for the encouragement which technically 
educated men receive at the hands of American 
employers brings into the field of practical engi- 
neering a constantly increasing number of scien- 
tifically trained intellects, the effect of which is 
seen far and wide by the excellence of its results. 
The young technical college graduate, after taking 
his degree, finds employment waiting for him at 
one of the American engineering works. In nearly 
every case he receives pay for his services from the 
first day he enters the shop, which is increased as 
his experience adds value ‘to his work. However 
small his remuneration may be at first, he is encou- 
raged by the reflection that he is earning for himself, 
even though it may be only a fraction of his living 
expenditure. Without practical experience, but 
possessed with a training which enables him the 
more readily to grasp the details of shop practice, 
his employer sees in him a man whose value is 
likely to grow quickly as he gains shop experience. 
He has a slight acquaintance with the use of tools 
learned in the workshops at his college, which 
helps him in the more serious work he has begun. 
He remains in the shop long enough to become 
familiar with the processes carried on, though not 
to acquire a manual dexterity like that of an old 
hand, for he does not intend to stay at the lathe or 
bench. At the first opportunity he enters the 
drawing office, his pay is increased, and he begins 
to utilise his training to improve designs or make 
new ones. 

In England the technical man is placed in diffe- 
rent circumstances. After much time and money 
spent at a college, he casts about for a chance 
to acquire practical experience, and is confronted 
with a very gloomy state of things. Eventually 
he succeeds in establishing himself in a works 
where, instead of being paid for his shop work, such 
as it is, he is obliged to pay for the so-called tuition. 
His time is utilised by the firm as the manager or 
superintendent may see fit, and he may be kept for 
months turning one size of bolt, which, unless he 
wishes to become a skilled lathe hand, is time wasted 
for him. His subequent advancement may be due 
alone to the skill which he displays with tools, 
which does not seem to be the proper basis upon 
which to estimate the worth of a man whose educa- 
tion has been directed towards different work, 
This state of things, brought about solely by 
economic causes, and not by any tendency to dis- 
criminate against technically trained men, is none 
the less discouraging, and must prevent from 
taking up engineering in England many who would 
add me 4 to the profession. 

Unless we protect England and our colonies by 
a tariff, it is difficult to see how we can stem the 
tide of importation of American wares, and as for 
foreign trade we can only hope to continue to have 
a good share. To meet American manufacture by 
adopting American methods would be impossible, 
but we can always learn many useful things 





by watching the way in which our Transatlantic 
cousins make their successes, and, we can also profit 
by their failures. It is very opportune that this 
question of American competition should receive 
close attention. However unpleasant it may be 
to know that our commercial supremacy has been 
assailed with some success, no good can come from 
shutting our eyes to facts. 





THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS AND ENGINEERS. 
(From our New York CoRRESPONDENT.) 

Since the growth of the American Navy, a matter 
of quite too recent date, anything and everything 
which related even remotely to appliances for hand- 
ling ships, to designs for their hull, or to any form 
or forms of naval machinery, have been of the 
greatest interest. The results of the Spanish War 
as to the Philipine Islands showed what could be 
done with a man-of-war, as well as what could be 
done to her, and all Americans worthy of the name 
—and there are but a few who are not—took the 
greatest pride in our fleet and heralded the brave 
deeds of our sailors. New York never gave a 
more graceful or imposing welcome than that 
tendered to Admiral Dewey, and beneath the 
special courtesy to that hero was a strong under- 
current intended for the men he represented as 
their commander. We hear occasionally a few 
wails from Down East, due, perhaps, to an over- 
dose of baked beans or an attack of anti-expansion 
fever, whatever that is, for there is no question of 
expansion or anti-expansion before the American 
people. We have expanded, and the whole thing to 

e decided is how to administer our new possessions. 

Such feeble sounds, however, do not reach much be- 
yond the localities where they start, and it may be 
said right here that the principal mover in this non- 
sense is a man of absolutely no importance in any- 
one’s eyes but his own, and was guilty of a gross 
affront to one of our most prominent scientific 
bodies, who excused him on the ground he did not 
know any better, being only a sort of harmless 
crank. He is not unlike another quasi hero, 
who was, strangely enough, allowed to defy the 
authorities for a time, and to play ‘‘ opera-bouffe ” 
for the entertainment of visitors, and now solemnly 
protests he never conspired against the French 
Republic. Of course he did not; he has not 
brains enough to even dream of a conspiracy, and 
if the French authorities will only follow the prac- 
tice of our Republic, and leave him alone, as we 
did the Boston crank, no one will remember the 
names of either in a fortnight. This sort of men 
live on notoriety which they have not sense enough 
to distinguish from fame, and it is their vanity 
which they mistake for intellect ; but unfortunately 
for them, no one else makes this _ blunder. 
To all well-balanced Americans, the meetings 
of the Society of Naval Architects, have been 
of growing interest, and each one has seemed 
better than its predecessor and fuller of interest- 
ing topics. The recent meeting of the Ameri- 
can Society of Naval Architects, held in New 
York, November 16 and 17, was no exception, and 
there were assembled in the room, not only some 
of the men who have made history in the last war, 
but men whose designs have challenged the admira- 
tion of the civilised world, and we greatly fear 
stimulated their imitation. 

Mr. Clement A. Griscom, of the American Line, 
who is the president of the Society, was unfortu- 
nately absent in Europe, and his address was read 
by the secre ; from it the following extract has 
been made, and your correspondent regrets he can- 
not give more of his excellent paper : 

Whatever may be the political, moral, or constitu- 
tional aspects of a policy ot anaes, it is not without 
advantages to shipbuilders. The large number of vessels 
purchased by the Government last year for use of the 
Army and Navy, together with increasing use of steam 
oan. in the coasting trade, have produced the greatest 
activity ever seen in our coast oo both on the 
Atlantic and the Pacific oceans. e orders for large 
steel steam vessels now taken exceed largely those of any 
year in our history. The record on the Great Lakes is 
such as to tax the capacity of the shipyards of that dis- 
trict until the fall of 1900. There are now building or 
to be built on the lakes, twenty-six steel vessels of large 
size, of an aggregate value of about 8,000,000 dols., and 
an aggregate carrying capacity of 154,000 gross tons. 
These vessels comprise one er vessel, two steel 
barges of 7000 tons capacity each, five steamers of 3000 
tons capacity, suited to trade between the Great Lakes 
and the Atlantic seaboard, and eighteen steam freight 
vessels of about 6000 tons capacity. 

On the sea coasts we have the unusual condition of nine 








steamships building for ocean commerce. At least nine 
large steamers, recently built, have been added to the 
coasting or West Indian trade in the past year. 

This is probably the first occasion that I have found 
any statistics in regard to American shipping industries 
of a character desirable to contemplate, and even now I 
feel obliged to accompany them with a note of warning. 
‘One swallow maketh not a summer.” The proportion 
of our export and import trade now carried in American 
bottoms ia too small to be mentioned, and last year was 
smaller than ever before. .To make this percentage a 
respectable one would require ten times the number of 
American shipyards working at full time for a number of 
years. While we have the materials, the tools, and me- 
chanics, the successful building of a modern vessel from a 
commercial point is in reality a triumph of organisation 
of the multitude of- diversified trades which it includes, 
This stage is yet to be reached, and can only be attained 
by regular systematic production. Production depends 
upon a market and upon traders who see a profit to be 
_— in shipowning under the laws of the United 

tates. 


The following officers were elected at the meeting: 


President, Clement A. Griscom ; first vice-president, 
Rear-Admiral “ory chosen to fill the place of the 
late William H. Webb; secretary, Constructor Francis 
T. Bowles, of the Brooklyn Navy Yard, re-elected ; 
Executive Committee, Francis T. Bowles, H. T. Ganse, 
Harrington Putnam, Lewis Nixon, Edwin H. Stevens, 
and Clement A. Griscom, ex-officio. The following vice- 

residents were re-elected: Francis M. Bruce, Charles 

. Cramp, Frank Y. Fernald, Philip Hichborn, Charles 
Loring, George W. Melville, George W. Quintard, Irving 
M. Scott, and Edwin A. Stevens. 

W. Y. Babcock was elected to the council to fill the 
place made vacant by Rear-Admiral Sampson. 


Admiral Bunce then took the chair, and the 
reading of papers began. The first one was en- 
titled : 

Coatine VESSELS aT Sra, 


and was presented by its author, Mr. Spencer 
Miller, a gentleman whose scientific investigations 
always come to some practical conclusion, and his 
paper showed the truth of this statement. The 
author discussed the various means which had been 
tried to solve this extremely vital problem, and 
pointed out their defects. He reviewed the ex- 
periments in England, in France, and in the United 
States, and then closed the paper by describing 
his own. Mr. Miller’s modesty appears in the fact 
that he devoted 14 pages to the work of other 
men, and but two to the description of his own 
method. The plans discussed were those of 
Lieutenant R.S. Lowry, R.N., Lieutenant C. E. 
Bell, R.N., Lieutenant R. G. O. Tupper, R.N., 
the Hon. Philip B. Low, John E. Walsh, and 
Lieutenant A. P. Nittack, U.S.N. The first three 
were English officers, and the last three are 
Americans. He also discussed some trade experi- 
ments, and then spoke of his own device as 
follows : 


October 15, 1898, the author performed an experiment 
in New York Harbour with a tug, towing a sloop, using 
a quarter-sized model. 

Shear poles were mounted on the tug, and blocks on 
the mast of the sloop, the distance between points of 
support being 100 ft. : 

An endless rope was employed, being used in accord- 
ance with the plan shown in Fig. 1. 

A movable sheave in the bight of the cable aft the 
mast was held taut by a line connecting it with a sea 
anchor or towing cone d in the sea behind the sloop. 
By this plan it will be observed that the tug towed the 
sea anchor as well as the sloop, the latter merely sup- 
porting the rope as it passed over. : 

A carriage grip) to the upper part, and provided 
with wheels to roll on the lower part, served to carry the 
bags of coal over from sloop to tug. 

As the experiment was performed in a storm, no photo- 
graphs were taken. The storm was so severe that the 
sloop shipped water over the bow, and both boats rolled 
and pitched very badly. In spite of this, however, the 
bags of coal were conveyed across the space as though the 
sea was smooth, the sea anchor serving to perfectly act 
as @ compensator, maintaining a constant tension on the 
endless conveying cable. If such a plan were adopted, 
the sea anchor would have to be selected in accordance 
with the speed of towing; the greater the speed the 
smaller the cone required. _ : . 

1. It is proposed, with this device, for the warship to 
take the collier in tow, or the collier to tow the warship, 
leaving the distance between ships about 300 ft.; this 
method of securing boats at sea is as being 
safe (Fig. 2). ? q : 

2. The warship to receive the coal will erect a pair of 
shear poles on its deck, which, secured by guys, will sup- 
port a sheave wheel and a chute to receive the load. _ 

3. The collier is provided with a specially contrived 
engine located aft the foremast, having two winding 
drums. A steel cable. ? in. in diameter, leads from the 
drum to the top of the foremast, over a sheave, thence to the 
sheave on the warship, back to another sheave on the top 
of the foremast, thence to the other drum, This engine 
gives a reciprocating motion to the conveying rope, Pay 
ing out one part under tension ; a carriage secured to one 
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of the parts passes to and from the warship, its load 
clearing the water intervening (Fig. 3). | . 

4, A carriage of special form is provided with wheels 
which roll on the lower part to the conveying cable, and 

ip slightly but sufficiently the upper part of the cable, 

his carri will carry bags of coal 700 lb. to 1000 lb. 
The load is held bya hook pivoted at the bottom of the 
carriage, which hook is held by a latch. When the car- 
riage comes in contact with the rubber buffer on the 
sheave block at the warship, this latch is pressed in, 
thereby releasing the hook and its load. Should the car- 
riage strike heavily at either terminus, the — part of 
the cable will slip through the grip and no damage will 
be done. ; 

5, As soon as the are dropped the direction of the 
rope is reversed and the carriage returned to the collier. 
During the transit of the load an elevator car descends to 
the deck, bags of coal placed thereon, suspended from a 
bale, and elevated again to the stops on the guides, so 
that when the carriage has returned to the collier the 
pointed hook finds its way under the bale or hanger 
supporting the coal bags. The instant the load is hooked 
on, the direction of the ro is again reversed, the car- 
riage takes its load from the elevator and transfers it 
across the intervening space to the warship and drops it 
again into the chute. : ; 7 

6. The engine for operating the conveyor is of peculiar 
construction, It runs practically all the time in one direc- 
tion, its speed being varied by the use of the throttle. 
The drum near the foremast is provided with friction 
mechanism, so that it is capable of giving to the rope a 
tension anywhere from 1000 Ib. to 4000 lb. This drum is 
operated by a lever. The other drum is of special form, 
employing two dry metallic surfaces in contact. This 
drum is adjusted so that it will slip under any strain 
exceeding, say, 30001b. It may be adjusted while the 
operation is going on, the tension being increased if the 
load sags too much, and diminished if the deflection is 
unnecessarily small. The forward drum will be referred 
to hereafter as the 4000-lb. drum, and the other as the 
3000-lb. drum. When the engine is running, the tendency 
of both drums is to draw both parts in, one to the extent 





wishes to achieve, and it may be said, usually 
succeeds in obtaining it. 

Since the foregoing was written, comes a report 
that the trial was a complete success. 


Water-Tuse Bor.ers. 


The next paper was by Admiral George W. 
Melville, Engineer-in-Chief of the United States 
Navy. Itstitle was, ‘‘ Causes for the Adoption of 
Water-Tube Boilers in the United States Navy.” 
After discussing the question of changes in a navy 
viewed from various standpoints, the author came 
to the particular case. He considered the decision 
to use water-tube boilers only a step in advance, 
and of them he said : 


In the first place, I want to state that water-tube 
boilers are bad in principle. ge try the pressure 
inside their weakest parts—the tubes. A failure in a 
tube is followed by the opening of a fault, sometimes to 
a dangerous degree. In a fire-tub iler, on the 
contrary, the pressure would continue to close a split tube. 
It is true that a failure of a boiler tube generally comes 
from pitting, where fire-tubular boilers generally have such 
a great advantage as in cases of split tubes. Yet failure 
of tubes is the most common defect in all boilers, and a 
proper design would place the pressure on the outside 
of the tube. Water-tube boilers are, from their very 
definition, designed from a wrong principle, not only 
because of the direction of application of pressure upon 
the tubes, but also on account of the decreased amount 
of water in the boiler, of the increased difficulty of ob- 
serving a leak, and of the decreased value of heating sur- 
face in water-tube boilers. For this reason, as an engi- 
neer, it is with some misgiving that I state that I con- 
sider water-tube boilers tactical necessities for warships. 

Builders of water-tube boilers use solid-drawn tubes 
almost exclusively for marine work. This, of course, 
decreases the danger of split tubes, but it does not change 
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of 4000 Ib., and the other 3000 1b. The effect, therefore, 
is for the 4000-Ib. drum to prevail and overhaul the 3000-Ib. 
tesistance, and it is this resistance that sustains the load in 
its transit between the two boats. Through the co-opera- 
tion of the two drums the conveying distance between 
the two boats is compensated for and a practically uniform 
tension sustained — the transit of the load. If the 
— of support on the two ships approach each other 
during the transit. of the load) the effect will be that the 
drum pulling 4000 Ib. will take up the slack so produced, 
and the 3000-Ib, drum will temporarily cease slipping, or 
at least the slip will be reduced. If, now, the boats pull 
rt, the 3000-Ib. drum will simply slip the faster. All 
that is necessary, therefore, in the operation of this 
machine is to see to it that thespeed of transit is in excess 
of double the speed at which the two boats come together. 
7. After the load is dumped at the warship the operator 
of the engine releases the friction lever on the 4000-Ib. 
drum, thus reentry tension on the lower part to some 
point considerably below 3000 lb., whereupon the 3000-1b. 
drum acts to haul in rope, and thus returns the carriage 
to the collier. 
8. The s of conveying is about 1000 per minute, 
consequently the load will be taken from the collier and 
deposited in the warship in about 20 seconds. 
9. Attention is called to the fact that the total tension 
fe these two parts of rope will never exceed, say, 8000 lb.; 
urthermore, should the ships pull away from each other 
on the tow-line part, the only effect will be to unwind 
© rope from one of the drums, its end falling into the 
Water, whereupon the other drum will wind in the other 
m of the rope, and recover the carriage attached thereto. 
drum used for operating the conveyor serves to wind 
* store the cable when the collier is not coaling at 


It may be added that a sea trial was recently 
tag out, the Marcellus passing out of New 
ork Harbour to coal the ‘‘ Massachusetts.” The 
result has not yet been made public, but the 
writer has little doubt that Mr. Miller was suc- 
cessful, as he knows very clearly the result he 











tional inch in armour protection—each means a few tons 
less coal in the bunkers. I must except the more recent 
designs of battleships from the above general rules. The 
importance of coal endurance has become more and more 
manifest, and it has been appreciated fully in our recent 
designs. ‘Ineidentally, these last ships are fitted with 
water-tube boilers. 

Water-tube boilers are considerably lighter than those 
of the old type, and their effect upon ship design may be 
given as follows: Oftwoships, having all other — 
identical, one fitted with cylindrical boilers and the other 
with water-tube boilers, the latter will be somewhat the 
smaller and handier—will have somewhat less draught, 
and will cost less. ; 

Limited, as we are, in the size of our warships by their 
draught, I think that the foregoing shows that for a 
maximum of fighting efficiency we must use water-tube 
boilers. The designing engineers of our naval vessels are 
limited in weight and _— They save little or nothing 
in space perhaps, but they save tly in weight if they 
adopt water-tube boilers. If these can be successfully 
operated on shipboard they must be used because of their 
decreased weight. The foregoing is entirely apart from 
any consideration of the relative merits of water-tube 
and fire-tubular boilers, but it is conditional upon the 
ew of the successful operation of water-tube 

ilers. 


The author then traced the history of the adoption 
and use of the water-tube bviler in the Navy at 
some length, and stated the results thus : 


So far as tried the boilers have been invariably easy of 
operation, though I have found more skill required to 
obtain the best results from these boilers than would 
have been necessary if cylindrical boilers had been used. 
Particular attention has been given, in all cases, to the 
feed arrangements. Water-tube boilers must have ample 
feed pumps, and the regulation of the feed must be 
easy. At first the heating surface of water-tube boilers 
was made 3 square feet per horse- power, against 





2 square feet necessary with cylindrical boilers. This 
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the mechanical principle. Some day, probably not in my 
time, we may hope to have a boiler having fire tubes and 
having the advantage of water-tube boilers. Such a 
boiler would force its way at once into all navies, just as 
water-tube boilers are doing at the present day. 

Disbelieving, as I do, in the cardinal principles of 
water-tube boilers, I have sturdily opposed their adoption 
by our Navy, until now I am convinced that they must 
used if we are not going to content ourselves with inferior 
ships to those built for other nations. Of course, during 
the period of development of the design of water-tube 
boilers, that even now continues, I have, in my official 
capacity, kept track of and taken part in the world-wide 
experiments with their use. Water-tube boilers have 
advantages, and I have never been blind to them. Two 
years ago I stated that their disadvantages had been 
sufficiently removed to justify their use on our warships. 
Now I consider that the value of their advantages has 
been sufficiently developed to necessitate their use if we 
do not wish to be left behind in naval design. 

The princi wer. Og which I desire to call your 
attention is the fact that all vessels are essentially com- 
promises. Any ship must be considered in its entirety, 
and the advisability of a change in design of any part 
must be determined from its effect upon the ship as a 
whole. Whether or not water-tube boilers are superior 
to cylindrical boilers as boilers simply, if there be a bene- 
ficial effect upon the ship as a whole, due to the adoption 
of water-tube boilers, these boilers are essential to the 
best design. _ 

The necessity of compromise in ship design must be 
self-evident to the members of this Society who have the 
problem before them for solution almost daily. Taking 
the particular case of warships, the size of our ships is 
limited by their draught. e are building vessels now 
that are as large as any that can enter our harbours and 
docks, and we cannot, therefore, increase their power as 
fighting ships except by improvements in design. Any 
increase in weight allotted to one essential of the efficiency 
of the ship must be counterbalanced by a decrease in 
some other perhaps equally essential element. So far, 
this has most frequently been done by robbing the coal 


figure has been gradually reduced until now we are down 
to 24 square feet of heating surface per horse-power 
about as low as I think it is yet safe to go with water- 
tube boilers. 

The economical results from water-tube boilers were at 
first not particularly good. At present we get quite as 
good results from water-tube boilers of the latest design 


be | as from the best cylindrical boilers. The ratio of heating 


surface to grate surface has been kept up to at least 40, 
although: we do not yet feel warranted in allowing as 
small grate surfaces in water-tube boilers as in cylindrical 
boilers. Water-tube boilers lose in efficiency when forced, 
especially those of the straight-tube type. Of or 
this is not of very great moment to.us in a naval vesse 
which is under forced draught only at maximum s a 
but it is nevertheless a disadvantage. The followin 

Table shows the relative economy of cylindrical an 

water-tube boilers : 





Annapolis. 
Princeton 
Vicksburg. 
| Wheeling. 


Newport. 











| 
| 
| 


Type and number of 
boilers .. os os 


Displacement | 
Knots per ton of coal at} 


(2 B. and W.)\(2 single-ended cylindrical 
00 | 1000 | 1000 | 1000 | 1000 














most economical speed, 26.38 | 22.27| 18 | 19.6 | 21.25) 16.6 
Number of screws | 1 2 1 1 1 2 
Grate surface .. sq.ft.) 98 94 78 78 78 60 
Heating surface .. ,, | 3620 | 3664 | 2624 | 2624 | 2524 | 2518 

| 


The increased grate surface we have required with 
water-tube boilers will be a positive advantage to our 
ships’ steaming qualities. I consider that sea speed de- 
pends largely upon the grate surface. Heating surface, 
of course, must be provided, but I should prefer an 
excess of grate surface to an exceedingly high ratio of 
heating surface to grate. 

Up to this time we have had no trouble from salt water 
or grease in water-tube boilers. Indeed, we could hardly 
be more troubled by salt water with this type of boiler 





pile—an extra gun, a half knot in speed, or an addi- 


© 
Z 
ee 
zs) 
i) 
Z 
oO 
Z 
2] 








*Burutid jo 198uvep o10yy 

‘sgurof jo zequinu oS1e'y 

*s30008 JO 4[NOIYIp seqny, 

*sqaed jo Joquinu o81e'T 
“s9T10q 

UI 103BM JO OAIOSEI sso 
*poinber sovjans Zuryv0q 

pus oovjins 04813 J10}BveI14) 

‘sabmqunappsigy 


Ty 


“uOIsO[dxe WO01j AaZUep ssa’T | *[TBwas 003 831 

‘uZisap JO AF1OI4SBIA 199B9I4 | ‘quotmeS Bue 
*UOT}VI[VISUL JO B8¥E 1O4vAIN) | UL PotINber [[Iys 109¥eI14) 

‘1vedar JO O8BO 1078214) | *Aressoo0u 
*$3u149y | SyUSTMESUBIIG Posey 109997 

pue sedid uvoys sojpeurg | *soqny jo 
‘soins =| oan] le} WoIj AOZUep 1048914) 

-soid ySiy 03 Aqrpiquidepy “sabpjyupappsig 

*UOIZB[NOIIN 4oajied a10PT 
*paods Suistnso 104317 | 
‘sabnqunipy 











“429 Gaz 


AYLANIINAO +2 


oe 


YOu LSIOH 


“uoIs . 2 “ ‘ 

«ued 30 wopecsy 2030026) pe}eys uy} OFT diysivm 8 JO USISEP ysaq OY} 02 | 
‘paainb Ayisseoou ¥ ore pue ‘s[essaA Sutos-uveo0 jo queid 

“ol UIveys JO JUNOWIe UT | Sulyedoues wos oy} 103 poqvredo AT[nyssooons oq 


eZueyo 0 esuodses zayomM~ | Wed AoYyy ‘posn 010M suoTyneoedd redoad jt pu ‘esnvo 

begin JoxoIng | pedioutrd oy9 seM si9]10q oqn4-10}8M Jo JUoMIESeURUT 
*19}YEM JO FYSIOM SsO ‘ . 

bolt 'I| peq og { uodo sem Joop covummy oy} Uy ‘oqny & 


| JO SUI[Iey oY} WoIz OURO Sarntrey paqiodoer ysou 444 


? snyy ‘si9qIoq peotzpurtAo YyyIM peaeduiod sv sosey peploep pues ‘sor1jzUNOD US1E10J UI IOTIOG Jo WAOJ SIyy 
-UBAPBSIP PUL SASvIUVAPB OY} POLOPISUOD oY yey JO SUTYIOM OY} PoLEpIsuod UEY] OT[LAPOP [earupy 


*slosuepuo0o AxeeT 
WOIJ VUIOD P[NOYs o1NyNy OY4 UT 109BM 4/s Jo aoZUEp AjUO 
CUT 1098M poo} YSery CALS 09 oFenbepe opeul Zuleq ae 
sdiys [[e jo syuvid Suyesodeaos oyy “quoao Aus uy = *a[Bo8 JO 
qisodep 8 WOI} [Tey 0} SEOVTLINY ULY} O[q'BIT eIOU 91" seqny 
yUIgy yOu Op JT ‘“seTIOG 19y40 Aue Wey “vos 48 OAvY YSNUI 
OM SOUIIZOWOS SB YONS ‘104"M Posy GINdUII Jo osn oYy rapes 
@[GNoO’y e1OUI OATS [[LA JOTIOG eqn4-1038M pousisep A]. 

-oid @ 48y4 YUIG, JOU Op JT ‘sIOTIOg PeoIpuTy AO Ul Seow 
-any peddoup ulory uredg 431M eM 410Y8 ano ut ATeI10Ae8 


| podeyns eA, “sietiog ywolrpury4o ILM Ueeq eAvy OM UY 








(‘g1L ebng aas ‘uoudisosag? 40g) 


el ER 
“ke B2 MY 


NOILINOQWWY GNV LAYYOL LANVO-YACIANHOS 





O 
Z 
o 
ea) 
(x) 
Zz 
O 
Zz 
ea) 


Dec. 8, 1899. ] 








*‘SOATVA 10490q pus Soedid ureozs Jojy¥s puv Jo]]emMs SN OA]3 | -oAOP ag | PINOM FIOX MON CGT, “SVX, 04} puw uoseIG | sropiog ‘oseyULG jo opeyoo|G 043 Zaunp ‘pey oavy of | 4¥Y} 40eJ OUT, ‘poysturamp wey} JoyIeI posvorcut st AyITTq 
SIOTIOG OqN4-Ic4VM YALM o[qissod seanssead s90y Sty ey, ad 


*B19[I0G 9qQnq-19;8M O44 
eaey OU pIpea yng “pip oys sv ABme sv} Sv 107903 oALY 
gou plnom uojOyH ey} yUINy T “AsIOAOIZUOD  pereds UsEq 
prinom Aavyy 04} pus ‘peeds ero sgouy ¢ 4SBO_ 4% podo] 


BSSSSSSSSSSSS3 


hg 


(g 


i ae i 
i cetesniir anette tniedaiieeell 
» 
Lin 
i 


wives ARS . =: 
O 


| 


SSS 


ay} yytM dn 4dox oavy p[nomM vuEIpUy ey, ‘S19TI0q eqn | oSequeape 4804 OY} JO USEq GARY P[NOM 4T “30U JO asTO | -IS80008 Joy eOVds OY} S}TUN [TeUIS Jo OsN¥OEq puL ‘sUTyIOM 
~1978M UIT pozqy Weeq PeYy Ys J14943y O43 Jo Sor10[3 O43 UT| ZuIgIAUe sn 4YZNey 41 JOqIOYM SIOTIOG oqn9-10;8M Jo OsN A10VOVSYWS BINSUT 04 SIOTIOG eqny-19}¥M UT AxreSSG00N 
pereys OAvy F4YSIUT SyZOSNYOUssEY OUT, “OUT O49 [Te MBE4S | ey} Jo AqIs8e00U Oy} pedoTeaep eavY 0} OSeIVURG Jo 9[348q | CORJINS BUyeY PUY O7eI8 UI os"arOUI ey} jO uoyey st 
Jopun si9qIog ey} [Te daex 0} pesn ueeq eAey you peou| ey} JopIsuoO | 4¥q3 ak Gale peqejs oavy T “osejUBApE | JUNODDE USYM PUNOS WI¥TO SI4} PUY you Op 7 4nq ‘s10T10G 
Teo “ANOY Uv F[VY UVYy Sse] Ul UIBEIS ZuIsTeI Jo o[qedeo | 48078013 0y3 Jo st APYomb urvezs esTeT SXoTIOY oqnq-1048m | OqN4-10}8M 10} POUITETD ueeq sey covds ut SZuraes ¥ 





Se 














i 


















































da 




























































































AS. 











‘Ty uonses “xi9 baz 
To uonoes 
‘eL9 baz 
(‘81 ebog as ‘uoudiuosag woyz) 


‘NOO GALA WIINGO +’ WOHX LSIOH NOILINOWAVY GNV LOYNYOL LANVO-HACIANHOS 








718 





ENGINEERING. 


[Dec. 8, 1899. 








It decreases the size of the fittings and the difficulty of 
tracing the labyrinth of a ship’s piping. It increases the 
efficiency of the engine. The introduction of compound 
engines forced us to use cylindrical boilers. In the same 
way the use of quadruple-expansion engines necessitates, 
for economy, the use of water-tube boilers. 

But the quick steam raiser is, because of that very fact, 
not so safe as its predecessor. Of course, nothing on a 
man-of-war is very safe in war times, but we want things 
as safe as possible, and the boilers are the key to thesitua- 
tion in the modern battleship. I think that safety in 
handling water-tube boilers may be assured by using 
skill in the fire-rooms. I have more than ten years’ suc- 
cessful experience with water-tube boilers on which to 
found this opinion and I submit that the boilers, placed 
as they are behind the heaviest armour and below the 
thick protective deck, are, at the worst, the safest appa- 
ratus on a battleship. If we can make them work well, 
we would do wrong to refuse to use water-tube boilers on 
our ships. 


The author thought for yachts, cylindrical boilers 
were better, and he inclined to the opinion they 
were better for merchant vessels as a rule. He 
concluded as follows : 


I have always opposed the use of boilers containin 
screw joints in contact with the fire, and have attemp 
to secure boilers having no cast metal in the pressure 
parts, Cast steel is not yet good enough to put between 
300 lb. of steam and our firemen. I believe in straight- 
tube boilers as being easier of examination and repair 
than bent-tube boilers. I believe in large-tube boilers 
for the same reason, and because the tubes are thicker 
and have more margin for corrosion. I believe in boilers 
having as few joints as possible. Water-tube boilers must 
have freedom of expansion of the various parts, and the 
simpler the boiler the better. It should not be necessary 
to introduce reducing valves between the boilers and the 
engines to secure a steady steam pressure at the latter, 
nor should it be necessary to have automatic feed arrange- 
ments to insure steady water level in the boilers. To 
successful a boiler must be easy of repair. Lightness is 
a natural attribute of all water-tube boilers, but it is not 
wise to go too far in this direction. The ratio of grate 
surface to fire surface occupied for the complete boiler 

lant must be as large as possible. The units should be 

rge, the grates short, and not too wide. The passage of 
gases through the tubes should be sufficiently long to 
insure economy. ‘These gases should be well mixed 
before entering the spaces between the tubes for the 
same reason and to preventsmoke. The circulation of 
the water in the boiler must be free. Tubes should not 
be too long and the fire-rooms must always be sufficiently 
wide to provide for free withdrawal. 

The foregoing is what we want. We have most of the 
above desiderata in several well-known types of boilers, 
and ultimately we shall discover the value of each of 
the foregoing points, and then it will be possible to 
differentiate between the various types more perfectly 
than we now can. 

In the meantime, all that I have to say is that the use 
of water-tube boilers has been definitely decided upon for 
our naval vessels, because water-tube boilers give tactical 
advantages of great moment, and because, with care in 
the selection, manufacture, and management of water- 
tube boilers, other disadvantages may be neutralised. 


There was but little discussion on this paper, 
because the Admiral is not a man to take a posi- 
tion unless he has carefully considered it and is 
fully prepared to defend it. It is a rash man who 
rushes into an argument with the hero of the 
Jeannette Expedition, and the Society are not only 
prudent, but, moreover, they were pretty fully 
persuaded Admiral Melville was quite correct. 


(To be continued.) 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. LXXIII. 
ScHNEIDER-Canet Navat Turrets—(continued). 


Closed-in Turret for 24-Centimetre (9.449 In.) 
Gun.—The turret to be now referred to is a type 
which Messrs. Schneider and Co. have designed 
especially for the armament of protected coastguard 
ships. It is illustrated by Figs. 670 to 675, pages 716 
and 717. It contains four main parts, namely : the 
mounting and its slide ; the turret and its rotary me- 
chanism ; the training apparatus and the hoists. 

The mounting consists of a carriage formed of 
a recoil cylinder and provided with the trunnion 
plates. The lower part of the cylinder is fitted 
with slides, with outside clamps and with inside 
guides ; front buffers limit the travel of the car- 
riage. The slides are made with two cheeks ; these 
have a soleplate bolted to the turret platform, the 
top flanges constituting slide-paths in which seat- 
ings are cut for the rollers that facilitate the travel 
of the carriage during recoil and running out. The 
right-hand cheek carries the sight support, the 
sight-line not being affected by the recoil. The 


recoil-cylinders are on the Schneider-Canet system, 
with central counter-rod ; the pipe which unites 
the two cylinders ends on one side at the rear of 
the right-hand cylinder, and on the other in a 





valve on the cover of the left-hand cylinder. The 
liquid flows from right to left by lifting the inter- 
mediate valve; this falls back on its seat when 
recoil is spent, and the flow of the liquid ceases. 
The gun remains run in until a valve placed ona 
pipe that establishes communication from one 
cylinder to the other, is turned by hand, when the 

un runs out again under the action of gravity. 

he turret is arranged for central charging and 
consists of : 

(a) The movable platform, with two longitudinal 
beams placed underneath the mounting cheeks. 

(b) The path on which horizontal rollers turn, 
placed at the top of a frame formed like a truncated 
cone, which surrounds the central tube ; this frame 
is made with a roller path for the vertical rollers. 

(c) The central tube, made in two parts joined by 
a piece which serves also as a support for a circular 
line for the amunition service. 

(d) The hydraulic cylinder which acts as a pivot 
bearing, and which carries most of the revolv- 
ing weight ; it serves also to lift the turret for in- 
specting the rollers. 

The mechanism for elevating the gun comprises 
a handwheel and two bevel pinions which work a 
helicoidal screw ; the latter drives the gearing on 
the axis of which isa pinion that engages a toothed 
sector fitted to the gun. As the helidoidal screw 
recoils with the gun, it is made to move on a square 
shaft parallel with the slides. This mechanism 
can be worked direct by the gunner who stands in 
the hood, or by his aid from the platform. Lateral 
training is obtained by hand, or by electric power. 
The required motion is given by the rotation of a 
pinion which gears in the toothed circular rack fixed 
to the part forming a roller path. This pinion is 
keyed on a shaft guided by collars fixed on the 
flooring ; it is joined to a helicoidal wheel by an 
elastic coupling. [he helicoidal wheel is driven by 
an endless screw fitted to the motor shaft. Lateral 
training is obtained by acting on the handwheel 
placed on the left side of the mounting ; this works, 
through a cogwheel and a plate chain, the hori- 
zontal shaft fitted with a pinion that gears in a 
wheel keyed on the vertical axle working the rack. 
A disengaging lever serves to isolate one set of 
mechanism from the other. 

Ammunition is raised to the gun in a carrier 
made with three compartments placed side by side, 
its lower part being fitted with a lever provided 
with rollers that travel in the guides inside the 
central tube. The carrier is raised by a chain that 
turns round a toothed wheel below, and on a ten- 
sion pulley above. The motor is placed between 
the two floors of the platform ; it sets in motion a 
vertical shaft, at the lower end of which is keyed 
an endless screw working a helicoidal wheel ; the 
latter is joined to the chain-wheel shaft by an elastic 
coupling. Two commutators serve, one for raising 
the system and the other for lowering it. The 
hoist can be worked by hand, by means of two cranks 
placed outside the system and keyed on a horizontal 
shaft ; this also carries the pinion which works the 
toothed wheel on the cogwheel shaft. The pinion 
can be shifted to the side of the toothed wheel, 
thus disengaging the hand-working mechanism. 

Barbette Turret for 24-Centimetre (9.449-In.), 
42.5 Calibre Gun.—Turrets of this type have been 
supplied to the Spanish Navy, for the armoured 
cruisers Princesa de Asturias, Cardenal Cisneros, 
and Cataluiia. The principal characteristics of this 
type are the following : The whole of the revolving 
part rests both on a hydraulic pivot and also on a 
series of horizontal rollers, the latter arranged on 
the top deck ; at the lower part it is guided by the 
pivot, and at the upper part by a series of vertical 
rollers. The mounting has an oscillating carriage, 
with hydraulic recoil cylinders and air recuperators 
for running out the gun. The gun and mounting 
are entirely balanced on the trunnions, thus allow- 
ing rapid elevation by means of an ordinary winch 
worked by hand-power or by an electric motor. 
The gun can be charged at any horizontal angle, and 
up to a certain vertical angle, the ammunition ser- 
vice is effected direct to the breech. The gun is 
held in the carriage by tongues and grooves ; the 
breech end is entirely cylindrical. 

The platform is circular in shape ; it consists of 
two longitudinal beams, two transverse stay- 
girders and six lateral radiating girders, all strongly 
connected and fixed to a flooring made of steel 
plates. On the top flanges is another flooring 
strengthened in front where the gun mounting 
rests, A circular vertical plate held in place by 
angles fixed to the ends of the beams, and by six 








vertical uprights, carries the turret frame. The 
cylindrical socket is formed of two plates butt- 
jointed together ; its top part is placed within a 
drum built up of plates, which joins it to the plat- 
form, the lower part being closed by a cast-stee] 
piece which constitutes a hydraulic pivot on which 
rests the whole system. The pivot has a gun- 
metal lining, and revolves inside a cast-steel 
hydraulic cylinder. The water required for work- 
ing the hydraulic pivot is delivered by a small 
pump, placed near the cylinder and worked by 
hand or electric power. The fixed roller paths for 
the horizontal and the vertical rollers are pro- 
vided in one single cast-steel ring, fixed to the 
upper deck. The socket is fitted with a drum, 
placed at a suitable height, round which turn the 
chains for lateral training. 

The mounting consists of the coil around the gun 
and of the oscillating carriage. The latter is 
formed of a trunnion ring in front and of a rear 
jacket joined to the ring by means of four cast- 
steel string beams, the rear jacket being formed 
by two lateral forged-steel blocks and two cast- 
steel stay bars ; the blocks contain the recoil cylin- 
ders and recuperators, and each of the cast-steel 
stay bars has seatings for two rollers, on which 
the rear end of the gun rests. As has already 
been mentioned, the gun is fixed to the encircling 
coil by tongue and groove joints ; the gun rests on 
the carriage with the interposition of four rollers of 
forged steel placed in two lateral cheeks forged in 
one piece with the coil. The gun is thus always 
supported by the four front rollers of the coil and 
the eight rollers of the carriage, the efforts for the 
running in and out of the gun being thereby re- 
duced to a minimum. The recoil cylinders are 
bored in the forged-steel lateral blocks; their 
centres and those of the gun and of the carriage 
trunnions are in one same plane; this does away 
with all effect of percussion, and the system has 
only to withstand, during firing, the efforts of the 
recoil cylinders which are in direct opposition to 
the recoil force of the gun. The piston-rods are 
fixed, in front, to the encircling coil and continued 
in the rear as counter-rods of equal diameter, thus 
forming hydraulic brakes of constant volume. The 
vents for the flow of the liquid are determined by 
the ballistic data of the gun and are calculated so 
as to obtain a practically constant resistance in the 
cylinders. The working of the recoil cylinders is 
independent of that of the recuperators, but in 
order to simplify the system and to reduce to a mini- 
mum the number of joints, the recuperators have 
been placed in the same blocks with the hydraulic 
recoil cylinders, the counter-rods on their leaving 
the recoil cylinders being utilised for forcing 
liquid into the air receivers. When the recoil is 
complete, the air expands and forces back the 
liquid, which, in its turn, drives back the counter- 
rods of the recoil cylinders, thus running out the 
gun again. An air compressor is placed in the 
turret, and in this an initial compression of 15 
kilogrammes (213 lb. per square inch) is obtained. 
This is sufficient to run out the gun under an angle 
of 15 deg. Asmall hand pump placed under the 
carriage provides for the running in of the gun 
when necessary. The recoil cylinders and air re- 
ceivers have no piping, and as they are bored in 
forged-steel blocks they offer a great resisting 
power and are perfectly tight. The carriage trun- 
nions are placed exactly in the centre of gravity 
of the oscillating system ; they are covered with a 
gun-metal lining and rest in suitable bearings in 
two cast-steel supports strongly bolted to the plat- 
form. 

The required elevation for the gun is obtained 
by the displacement of two racks fitted under the 
carriage and guided by rollers. These racks engage 
two square pinions keyed on the same shaft a3 4 
helicoidal wheel ; a crank drives the endless screw 
which works the helicoidal wheel through two bevel 
pinions. Two men working the crank can elevate 
the gun from — 5 deg. to + 15 deg. in 30 seconds. 
A dynamo can also be employed for turning the 
endless screw shaft by a double set of gearing, and 
the time required is only 12 seconds. Should the 
gun not run in, the angular displacement of the 
carriage could be effected by hand-power by means 
of a ratchet lever acting on the end of the dynamo 
shaft. The lateral training mechanism contains two 

late chains, two hand winches, and two dynamos. 

he chains that surround the drum on the socket 
are worked by two square pinions keyed on the 
same axles as two helicoidal wheels. Lateral 





training is obtained by the revolution of the 
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helicoidal wheels ; the latter are worked by 
two dynamos which drive direct the endless 
screws that gear in them, or by hand - power 
through cranks and winches; clutches  en- 
able the dynamos to be disengaged from the 
winches. The helicoidal wheels are joined to their 
shafts by means of friction clutches which serve to 
limit the efforts on the transmission gear which 
result from a sudden stoppage of the turret. A 
speaking-tube establishes communication with the 
gunner to the men who work the cranks on the 
orlop deck. The gunner works the dynamos for 
lateral training direct by acting on a hand-lever 

Jaced in the turret. Lateral training has a limit 
of 240 deg.; when the ship is on a level keel this 
takes, by hand, 1 minute 35 seconds, and by elec- 
tric power 35 seconds. os i 

The device for supplying ammunition consists of 
a carrier which can hold the projectile and the two 
cartridges forming the powder charge; and a winch 
fitted to the socket worked by hand or by electric 

ower to raise the carrier up to the firing platform at 
the rear of the gun. Guides are provided for the 
carrier and the apparatus is completed by a hand 
rammer. The carrier consists of a case suspended 
on two roller pivots ; the projectile is placed in the 
middle and the powder charge in two lateral mov- 
able charge holders. When the carrier is at the 
lowest part of its travel, it arrives automatically 
opposite a charging table, and the projectile and 
powder charge are slid into it by hand, the charging 
table being suitably inclined for the purpose. The 
winch which works the hoisting chains is then set 
in motion ; as soon as the hoisting operation starts, 
the carrier straightens and rises vertically until it 
reaches the turret, when it follows the incline of 
the guides ; near the end of its travel it arrives in 
a horizontal position at the rear of the gun. The 
incline given the carrier at the end of the lift is 
obtained automatically by means of two racks fixed 
to the guides, and two pinions which form part 
of the carrier, which turn when they meet the 
fixed racks on the guides in raising or lowering 
motion. The hoisting apparatus contains all the 
necessary devices for safe working. 

The electrical plant comprises one dynamo for 
elevating the gun, two dynamos for lateral training, 
one for the hoist and one for the pivot compressor, 
besides the electric machines referred to in the 
preceding description. The auxiliary apparatus 
consists of a hand-puinp for running in the gun ; a 
hand-worked compressor for starting the air recu- 
perators, anda pump worked by hand or by electric 
power to maintain the required pressure under the 
step bearing of the turret. 








SUGAR MACHINERY. 

Mvcu has been written recently as to the hard- 
ships experienced in our sugar-growing colonies 
owing to the system of bounties giving a great 
advantage to Continental sugar manufacturers. It 
will not be thought that we seek to belittle this 
handicap, if we point out that the existance of such 
a cause for complaint, or such a plausible reason 
for a threatened collapse of a great industry, has 
developed a tendency to overlook the important 
necessity of modernising the plant used in our 
older sugar-growing dependencies. It has ever 
been the habit of mankind to accept extraneous 
causes for some impending calamity when a closer 
examination might reveal the fact that reform 
within, would postpone if it did not avert it, and 
our present-day system of Parliamentary assistance 
may tend to foster this habit instead of encouraging 
robust independence. We do not say that the sugar 
planters have not a grievance, but experts believe 
that, excepting in Demerara and Trinidad, the 
appliances in the West Indies for recovering sugar 
from the cane, are for the most part obsolete, and 
that the output in many cases might be nearly 
doubled. Thus the long monopoly of bygone years 
has had great damaging effect ; there is nothing like 
competition for quickening interest in newer pro- 
cesses, and in more efficient plant, and if the 
present state of affairs awakens the more lax of 
sugar planters, gain willresult. No great divergence 
in the methods employed need be anticipated ; but 
the actual plant employed varies, owing to radical 
changes having been made in design in recent years, 
tending towards a higher percentage of efficiency. 

_ We have given from time to time in ENGINEERING 
illustrations of successive steps in this progress, 
all directed towards increasing the quantity of 
Juice recovered from the cane and cheapening the 


process, and on our two-page plate in this week’s 
issue we illustrate a complete installation with the 
most modern adaptation of the system of crystal- 
lisation in motion, which Messrs. Pott, Cassels, 
and Williamson, Motherwell, have introduced with 
great success. Crystallisation in motion, it may be 
said, is the name given to the process in which 
the massecuite is kept in a condition of agitation 
after it has left the vacuum pan so that the crystal- 
lisable particles may be brought into contact by 
mechanical means with the crystals already formed. 
This is specially suited to low-grade massecuite or 
to the residue after the first treatment in the centri- 
fugal machine. The credit of the original intro- 
duction is, we believe, due to the German firms 
who have for some years been working on this 
system ; but the numerous Continental applications 
have all more or less the disadvantages of being 
over-elaborate, with unnecessary refinements mili- 
tating against constant working and economical 
upkeep. Thus they jacket their vessels for steam 
heating or water oncling; they connect the vessel 
directly with the vacuum pan, necessitating 
gauges, thermometers, &c., to each vessel, so that 
instead of a simple vessel with powerful gear to 
give motion to the coritents to produce crystallisa- 
tion under ordinary atmospheric conditions, the 
plant has become in their hands more complex than 
experience has proved to be necessary, more 
especially for sugar factories abroad, where native 
labour is employed. 

This plant, it is scarcely necessary to say, comes 
into use comparatively late in the process of sugar- 
making. The sugar cane has been crushed to 
extract the cane juice, which is mixed with milk of 
lime in order to prevent the inversion or acidity 
that is fatal to crystallisation ; the juice has been 
raised to a high temperature and filtered before 
passing through a multiple-effect evaporator of 
the Lille or Yaryan, or other type with which our 
readers have been made familiar, and as a sluggish 
flowing liquid or concentrated juice it passes to the 
vacuum pan. From this it enters the plant with 
which we are more immediately concerned. In the 
vacuum pan granules have been formed for the first 
time, and the product when discharged is known 
as ‘*massecuite.” Massecuite consists of sugar 
crystals and molasses, the proportions varying 
according to circumstances; but as discharged from 
the vacuum pan there is much in the molasses that 
is crystallisable but which is not in a crystalline 
form, and it is therefore to supplement the work of 
the vacuum pan that crystallisation in motion plant 
has been adopted. It is claimed that with the in- 
terposition of this plant in the general process, a 
larger percentage and a better quality of grain is 
got out of the massecuite than when centrifugal 

lant only follows the vacuum pan; for with the 
atter an excessive amount of washing or steaming 
has to be resorted to, in order to produce the 
desired purity, and this reduces in amount the 
finished product. Again, there is great economy in 
handling, as the massecuite has not to be touched 
from the time it leaves the vacuum pan until it 
enters the store as sugar. 

The crystallisation in motion plant, manufactured 
by Messrs. Pott, Cassels, and Williamson, consists 
of a series of wrought-iron tanks of (J-shape, 
fitted with massive stirring blades actuated by 
friction and worm gear, so arranged that the spiral 
‘*stirrer” in each vessel can be started or stopped 
independently of the others. The main driving 
shaft on which the worm gear is fixed runs parallel 
with the ends of the tanks. A clutch working upon 
a feather on the end of the stirring shaft is arranged 
to connect and disconnect with each wormwheel 
by means of a friction cone. This arrangement has 
the advantage that, should undue resistance be 
offered to the motion of any of the stirring shafts 
owing to any foreign body being dropped into the 
vessel or other cause, the friction cone would slip, 
and thus prevent serious injury to the mechanism. 
The stirring gear is made with extra strong blades 
of cast steel, and these blades, of propeller shape, 
have at their tips flat bars to form a continuous 
spiral, so that the massecuite must travel to the 
sluice valve at the exit. The general form and 
arrangement of the plant will be seen by reference 
to the drawings, which we reproduce, showing the 
general arrangement of a factory completed and 
fitted up quite recently by the firm. Fig. 1 shows 
the front elevation, Fig. 2 the plan, Fig. 3 the end 
elevation, while Figs. 4 to 7 show fuller details of 








the plant—the crystalliser, the mixers, and the 
centrifugals. This installation is capable of dealing 


with over 200 tons of sugar per day. Each 
centrifugal can discharge 8 cwt. of dry sugar at 
one charge. The arrangement of the plant as 
shown is that adopted in a number of very large 
installations manufactured by Messrs. Pott, Cassels, 
and Williamson, and supplied to sugar refineries in 
Britain, Australia, and elsewhere. 

The massecuite, after being treated in the crys- 
tallisers for 24 to 36 hours according to its quality, 
passes by gravitation to the ‘‘ mixer,” and thence to 
centrifugals where it is ‘‘cured.” It will be seen that 
the crystalliser is placed between the vacuum pan 
and the mixer, which passes its contents to the cen- 
trifugal. This minimises handling. A spiral con- 
veyor receives and conveys the sugar from below the 
centrifugal and delivers it into an elevator, which 
raises the sugar to the sugar store. In many 
countries, however, notably where earthquakes are 
prevalent, it is desirable to keep the buildings as low 
as possible. In such cases the crystallisers discharge 
at the floor level, and a massecuite pump is used 
for elevating the contents into the mixer above the 
centrifugals; and here it may be said that the pump 
made by Messrs. Pott, Cassels, and Williamson 
has one or two notable features, as it does not 
primarily depend upon the efficiency of its suction 
for the results obtained. The barrel is provided 
with a hopper, into which the massecuite flows by 
gravity, and on the forward motion of the plunger 
the contents of the barrel are dislodged and ele- 
vated. The arrangement of valves is such that no 
choking can take place, and the plunger is provided 
with a means for admitting water for lubrication 
purposes and to prevent crystallation taking place 
when the pump is at rest. 

The strike mixer is a trough with an ‘‘ agitator,” 
the form of which is clearly shown on the detailed 
end elevation (Fig. 4), and its function is to in- 
sure a thorough mixing of the massecuite while it 
is passing from the crystalliser to the centrifugal 
machine. The mixer is horizontal with a horizontal 
shaft, carrying a series of blades or propellers as 
shown. On the charging spout of this mixer there 
isan interesting detail in the form of a cam making 
a joint against the rubber face of the spout. The 
illustrations given (Figs. 5 and 6) needs no expla- 
nation. 

The centrifugal machine made by the firm is of 
the type invented and patented by Mr. David 
McAulay Weston, of Boston, U.S.A., at a time 
when the centrifugal machines in use were, without 
exception, of the fixed bearing type, the spindle 
carrying the basket being fixed and rotated about 
a fixed shaft held by two or more bearings. Mr. 
Weston was the first to recognise that a great loss of 

ower resulted from causing an unevenly balanced 
oad to revolve round a centre other than the true 
centre of gravity of the load. Setting himself to 
overcome this difficulty, and to construct a machine 
which would be free to revolve round its true 
centre of gravity, and which would not be bound by 
fixed bearings, he hit upon the ingenious expedient 
of allowing a rotating spindle to oscillate from a 
point of suspension. 

Quite a number of different methods of arranging 
the details at the point of suspension have been 
employed from time to time — ball-and-socket- 
joints, or elastic joints formed either by rubber or 
springs of one form or another. Messrs. Pott, 
Cassels, and Williamson adopt an ingenious method, 
shown by Fig. 7 on our two-page engraving. It 
is as flexible, yet provides a much larger surface 
for carrying the load of the machine with its charge, 
(meaning in some cases as much as 2 tons) than 
other methods. There is no metal -to- metal 
contact in any place at the suspension part, and 
as the actual motion that takes place at that 
point is extremely smal], no lubrication of any 
kind is necessary. The machine as made by the 
Motherwell firm, is hung from what is technically 
known as the top or suspending block, which is 
usually of cast iron. It is circular in plan and 
has an internal flange on either side of which 
a rubber ring is placed and held in ition 
by two cast-iron collars, which in their turn 
are fitted to the inner spindle of the centrifugal 
machine. The connection between the top block 
and the spindle is maintained by a nut which can 
be tightened to give any degree of rigidity to the 
vertical spindle. In practice the spindle is allowed 


a certain amount of freedom to permit the machine 
when running to oscillate within reasonable limits 
and thus to allow it to rotate round the true centre 
of gravity of the load, instead of compelling it to 





revolve about a definite or fixed centre as if run- 
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ning in fixed bearings. By this improvement the 
power necessary to drive the machine is very muc 
reduced, and the necessity is obviated for provid- 
ing massive foundations to resist the tendency to 
vibration which would otherwise be set up. 

The inner spindle, which we have described, does 
not itself rotate, but carries on its lower end a 
hardened and highly finished set of steel discs upon 
which the load of the basket and its charge is borne 
through the medium of a brass collar fixed rigidly 
to the outer hollow spindle of the machine bya 
tapered pin passing half through the collar and 
half through the outer spindle. The driving 
pulley is keyed to this outerspindle, which revolves 
about the inner spindle at a speed varying from 
800 to 1500 revolutions per minute, according to 
the diameter of the machine. Perfect lubrication 
is assured, as the working parts are practically 
immersed in a bath of oil. 

Some users of the Weston centrifugal advocate 
the use of discs, one-half of which are made of 
hardened steel and the other half of phosphor 
bronze ; but from their experience the Motherwell 
firm distinctly prefer steel discs. Very great care 
has to be exercised in the manufacture of these 
discs, in the selection of the metal for the purpose, 
and in insuring that the disc surfaces are as nearly as 
possible absolute planes, and that the two surfaces 
are exactly parallel to each other. Very. slight 
errors made in the manufacture of these discs are 
quite sufficient to make the difference between a 
machine which will work satisfactorily and one 
which will not run at all. When properly made, 
the discs last for many years. 

The basket is, of course, a very important part of 
the machine, and must be constructed with a view 
to the greatest strength, with the weight kept 
within reasonable limits. Fig. 4 shows the section 
of a basket of Pott’s patent safety Weston centri- 
fugal, and in the view, Fig. 14, page 721, several of 
these are illustrated. The body, top, and bottom of 
the basket are made of wrought steel, and the body 
is strengthened by the shrinking on of steel hoops. 
The centre piece is made of cast steel, and the whole 
is riveted together. The form adopted enables snap- 
heads to be left both inside and outside, the shell 
being riveted to the top and bottom, both of which 
have a flanged edge turned by a special process to the 
perfecting of which the firm have devote attention. 
The outer case is strong enough to prevent any 
damage to the operator in the event of an accident 
to the basket due to corrosion or other cause. It is 
important to note that the use of cast iron has been 
entirely discarded in connection either with the 
basket or the outer case, and thus a fruitful source 
of danger has been eliminated. 

The length of spindle from the centre of gravity 
of the load to the point of suspension of the 
Weston centrifugal machine was originally laid 
down by the inventor as being 14 times the 
diameter of the basket, or at least not less. When 
the inventor sold or leased his patent rights, the 
firms who took up the manufacture accepted this 
minimum length of spindle, and it therefore became 
the recognised standard. The experience of Messrs. 
Pott, Cassels, and Williamson, however, has 
proved this to have been a mistake, because while 
the machines will not run ‘satisfactorily with the 
spindle shorter than that specified, it is almost 
invariably a great advantage to make the spindles 
considerably longer. The vibration which is set 
up in the centrifugal machine having a short spindle, 
when the load is badly distributed, is sometimes 
excessive, while a machine with a long spindle 
will run quite satisfactorily under the same con- 
ditions. Messrs. Pott, Cassels, and Williamson 
have therefore always made their standard ma- 
chines with longer spindles than has been the prac- 
tice before. 

The bottom of the basket is made conical, the 
inclination being downwards, with a large discharge 
opening, so that the dried contents rapidly pass 
through. There is a valve for temporarily cover- 
ing the opening, whieh is raised when the contents 
of the basket are being discharged. The Motherwell 
firm have also devoted care to the designing of the 
conveyor. In their spiral conveyor the trough has 
been so designed that it can be turned upon its 
own axis, and thus, when inverted, it can be 
most effectually cleaned ; whereas with a fixed 
trough it is necessary to dismount some part, or 

rovide many doors for cleaning out the trough. 


essts. Pott, Cassels, and Williamson, for this 
purpose, carry their trough for the spiral conveyor 
in supports of circular form, with bearings as shown 


in Fig. 3, instead of the ordinary fixed standards. | friction arm of the shaft is attained. The power 


h | This arrangement is now being applied by them in| necessary to start a centrifugal machine, and to 


conveyors for many industries. A continuous| bring the speed to the high velocity necessary, is 
conveyor passes under the battery of centrifugals, | thus transmitted to the machine without causing 
to remove the dry product to the elevator shown | any undue shock ; which is most important, for as 
on the end elevation (Fig. 3). It may here be many as 20 or 30 machines, each absorbing from 1() 
stated parenthetically that not only are these con- | to 15 horse-power, are sometimes worked from the 
veyors, but also many of the centrifugals, con- | same shaft. 


structed for chemical as well as sugar works. 


Another point which is worthy of special note in 


An important feature of the installations by the | connection with the installation is the frame for 
firm is the type of friction pulley employed for the centrifugal machine, which has been patented 


driving the centrifugals and other plant. 


The by Mr. Pott. In the older machines the safety of 

















Fic. 138. CrystTatiisaTtion IN Motion Pant. 


pulley proper, as shown in Fig. 4, runs loose upon 
the driving shaft, and is provided with long bearings 
and an efficient lubricating arrangement. Cast-iron 
arms are glanded on to the shaft, and revolve with 
it. From these there are carried what are known 
as friction arms pivotted near the shaft, and free to 
expand under centrifuge] force. To increase the 
frictional surface the outer extremities are made 
palm-shaped and lined with leather. By the with- 
drawal of a sleeve clutch, which slides on the shaft, 
the friction arms are released, so that in revolving 
they may expand and adhere by contact to the rim 
of the pulley. This adhesion is, of course, gradual, 
and during its easy application the pulley is slowly 





set in motion, increasing until the full speed of the 








the operator was not, perhaps, sufficiently borne 
in mind, especially in view of the fact that fre- 
quently natives—who are proverbially careless—and 
oftentimes women, are employed attending sugar 
machinery. In the older systems there is no 
attempt to keep the belts above the heads of the 
attendants properly guarded or to obviate the pos- 
sibilities of injury resulting from a belt breaking. 
In Pott’s safety frame, which is illustrated in the 
installation of mixers and centrifugals on page 725 
(Figs. 8 to 11), the component parts are of LJ-sec- 
tion with the channel on the top and outside of 
the space in which attendants work. Guide pulleys, 
too, are interposed so that the driving belts work 
within the channels of the framing beams ; thus the 
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Fic. 14. Centrrat Bay or CENTRIFUGAL Erectine Sop. 


space in which the attendant has to move about is 
entirely free from obstruction. 

Our engraving annexed, illustrating many of the 
component parts of the sugar machinery, whose 
special features we have been describing, shows 
also the centrifugal erecting shop of the firm of 
Messrs. Pott, Cassels, and Williamson. This co- 
partnery was formed about six years ago, the 
partners being Mr. Gideon Pott and Mr. Robert 
Williamson, who are associated with the engineer- 
ing department, and Messrs. J. H. Cassels and 
D. Y. Cassels, who have been long identified with 
the iron trade of the West of Scotland. Mr. Pott 
brought to the business an extensive experience of 
the actual working of sugar machinery in most of 
the cane-growing countries of the world, as he has 
spent much time on sugar estates and in refineries 
abroad. His experience is therefore valuable to 
the clients of his firm. Mr. Williamson, who had 
been twenty years with sugar machinery-making 
firms in the West of Scotland, has also had great 
experience in connection with the manufacture of 
this class of machinery. The works of the firm are 
new, and specially organised for the production of 
the specialties required, and they were planned to 
enable extensions to be made in every direction. 
Thus the foundry, where a large amount of mis- 
cellaneous work is done, is in line with the main 
bay of the machine shop, and of similar dimen- 
sions, so that the travelling cranes can be used in 
either department, while in the space between the 
two departments there crosses the railway siding, 
facilitating the loading and unloading operations 
by the overhead crane. The siding is from the 
Caledonian main line, and thus the works are 
admirably situated for the easy and cheap dispatch 
of goods. 

_ The machine shop, whose centre bay of 50 ft. 
is illustrated by Fig. 14, has also two side bays, 
each of 25 ft. There are two travelling cranes of 
15 and 10 tons respectively, with 30 ft. headroom. 
The shop is well equipped with tools, most of them 
of special design for producing the Pott patents, 








A’ complete system of standardising is adopted. 
There is also a brass foundry, which is likewise 
engaged on outside, as well as upon the firm’s own, 
work. In the machine shop, too, there are many 
jobs done of a miscellaneous character, but we have 

een concerned in this article only with the special 
sugar plant recently introduced. 





THE DESIGN OF ROTARY 
CONVERTERS. 


By H. F. Parswatt, M. Inst. C.E., and 
H. M. Hosart, 8.B. 
(Continued from page 621.) 
Desien oF A S1x-Puase, 400-Kitowatt, 25-Cycie, 
600-Vott Rotary CoNVERTER. 

THE first question to decide is the number of 
poles. The periodicity being given, the speed will 
be inversely as the number of poles. High. speed, 
and hence as few poles as are consistent with good 
constants, will generally lead to the best results 
for a given amount of material. 

In considering the design of continuous-current 
generators, it was shown that the maximum per- 
missible number of poles was determined by the 
limiting armature interference expressed in arma- 
ture ampere turns per pole-piece, and by the re- 
actance voltage per commutator segment, for which, 
in the very first steps of the design, the average 
voltage per commutator segment is taken. But in 
polyphase rotary converters, the superposed motor 
and generator currents leave a very small resultant 
current in the armature conductors, and in six- 
phase rotary converters this is so small that arma- 
ture interference would not bea limiting considera- 
tion ; in fact, as many turns per pole-piece will be 
used on the armature as other considerations, first 
among which is that of permissible peripheral 
speed, shall determine. As the motor and genera- 
tor currents cancel each other to a very consider- 
able extent, the conductors have only to be of 
relatively small cross-section in order to carry the 
resultant current, nevertheless, by the time each 





conductor is separately insulated, no extraordinarily 
large number can be arranged on a given periphery, 
and hence no excessive armature interference can 
result. With insufficiently uniform angular velocity 
per revolution of the generator supplying the 
rotary converter, this assertion could not safely be 
made. In such a case the pulsations of the motor 
component of the rotary converter current, caused 
by the inability of the rotary converter to keep in 
perfect step with the generator, and by the 
consequent oscillatory motion superposed upon its 
uniform rate of revolution, greatly decrease the 
extent to which the motor and generator compo- 
nents neutralise one another, and hence results a 
large and oscillatory armature interference. But 
where a satisfactory generating set is provided, 
armature interference in the rotary converter is not 
a limiting consideration. 

The reactance voltage of the coil under commu- 
tation must be made as low as possible, as one has, 
in rotary converters, a kind of ‘‘ forced commuta- 
tion,” that is, one does not make use of a magnetic 
field to reverse the current in the short-circuited 
coil. The brushes remain at the neutral point for 
all loads, since any alteration in their position 
from the neutral point would interefere with the 
proper superpositon of the collector ring and com- 
mutator currents. Moreover, the collector ring cur- 
rent must continue independently of the commuta- 
tion going on in the generator component of the 
resultant current. The process is complicated, and 
for practical purposes it appears desirable to esti- 
mate a nominal reactance voltage based upon that 
which would be set up in the short-circuited turns 
by the reversal of the continuous-current com- 
ponent. 

The diameter of the armature is chosen as large 
as is consistent with retaining the armature con- 
ductors in place, using a reasonable amount of 
binding wire, figured with a conservative factor of 
safety. Upon this armature is generally placed as 
large a number of conductors as current and 
magnetic flux densities permit. For some ratings, 





722° 





ENGINEERING 


[DEc. 8, 1899. 





however, a sufficiently low reactance voltage may 
be obtained without approaching extremes, either 
of armature diameter or of number of armature 
conductors. Another limitation often met with in 
rotary converter design, is that of width of com- 
mutator segment at the commutator face. It is 
not desirable, on machines of several hundred kilo- 
watts output, that the commutator segments should 
be much less than } in. in width. For a given 
diameter and number of poles, this at once restricts 
the number of commutator segments, and, on the 
basis of one turn per commutator segment, also 
restricts the number of armature turns. For large 
rotary converters, two turns per segment would 
almost always lead to an undesirably high reactance 
voltage of the coil being commutated. 

The speed, expressed in revolutions per minute, 
is, in rotary converters, generally two or three 
times as high as for good continuous-current 
generators of the same output, and with an equal 
number of poles. Hence the frequency of com- 
mutation is also very high, often from 600 to 1000 
complete cycles per second. Hence the inductance 
of the short-circuited coil must be correspondingly 
low in order not to lead to high reactance voltage. 

Rotary converters have been built with two com- 
mutators, to escape the limitations referred to, of 
high peripheral speed, and narrow commutator 
segments. This method is rather unsatisfactory, 
since the chief gain would be in connecting the two 
commutators in series, but by so doing, the entire 
current output has to pass through both, and the 
commutator losses are thereby doubled, while the 
cost of each commutator is so slightly reduced 
below that of one, as to render the construction 
expensive. A parallel connection of the two 
commutators at once sacrifices the chief gain, 
there only remaining the advantage of commu- 
tating but half the current at each set of brushes, 
but this will not permit of very great reduction of 
the number of segments. Moreover, there is the 
further difficulty that unequal contact resistance at 
the brushes would bring about an unequal division 
of the load between the two windings. 

In smaller rotary converters, it sometimes 
becomes practicable to employ multiple windings 
(i.e., double, or occasionally even triple). In such 
cases, the tendency to increase the frequency of com- 
mutation must not be overlooked. If, for instance, 
one uses a double winding, the calculation of the 
time during which one armature coil is short- 
circuited, must be made with due regard to 
the fact that the two terminals of this coil are 
connected, not to adjavent, but to alternative 
segments, and the intervening segment is, so far as 
time of short circuit is concerned, to be considered 
as a wide insulating gap. Hence, for a given 
width of brush, the time of short circuit is con- 
siderably reduced, but as the number of paths 
through the armature from the positive to the nega- 
tive brushes has been doubled, the current to be 
reversed is half what it would be for the equivalent 
single winding. No general conclusions, however, 
should be drawn, and the reactance voltage must 
be estimated for each particular case, from the 
inductance of the coil, the frequency of its reversal 
under the brush, and the current to be reversed. 

In a similar manner, if one were comparing the 
relative advantages of, say, four and six poles, one 
should keep distinctly in mind that while the final 
effect on the frequency of reversal may not be 
great (because of the inverse change in speed), the 
inductance per turn (largely dependent upon the 
length of the armature) may be quite different, and 
that the current to be reversed is, in the case of 
the larger number of poles, less than in the 
machine with few poles. It is much safer to make 
rather complete comparative calculations, as the 
probability of overlooking the effect of a certain 
change, on all the constants involved, is very 
considerable. 

As a general rule, it is preferable to arrange the 
conductors in many slots, thus having but few per 
slot. It is also necessary to keep as small as 
possible the width of slot opening, and it should 
not be much, if any, greater than the radial depth 
of the air gap. Thisis important, because laminated 

ole-faces should not be used where there is the 

east possibility of ‘‘surging” due to inconstant 
angular velocity per revolution of the generating 
set. Where, with laminated pole - pieces this 
‘*surging” is present to any extent, it will be 
diminished, and sometimes prevented, if solid pole- 
faces of good conductivity, such as wrought-iron 
forgings of good quality, are used. The tendency 


of the superposed oscillations of the armature, and 
the consequently varying magnetic field, is to set 
up induced currents in this pole-face, which react, 
and in turn tend to check these oscillations. This 
may be accomplished with minimum loss of energy 
by suitably arranged copper circuits, but under 
favourable conditions, the surging will be of small 
extent, and may be made negligible with but little 
dissipation of energy in the wrought-iron pole- 
faces. The magnet cores may be of cast steel, but 
this has not so high specific conductivity as the 
best wrought iron, which latter should be employed 
for the pole-faces. The prevention of the surging 
will also be more complete the shorter the air gap, 
but the high speeds of rotary converters generally 
render very small clearances undesirable. 

Given the output, periodicity, and the voltage, 
trial calculations made with the foregoing various 
considerations in mind, lead one very definitely to 
the choice of a certain number of poles and the 
corresponding speed, best combining good constants 
in operation with economy in material. At most, 
the choice will lie between two successive numbers 
of pairs of poles, in which case both designs should 
be thoroughly worked out, and the constants and 
cost compared. 

For a six-phase rotary converter for 400 kilo- 
watts output at 25 cycles, and 600 volts at com- 
mutator, the following design is worked out. The 
number of poles is eight, and the speed is 375 
revolutions per minute. A good design with six 
poles and 500 revolutions per minute could have 
been obtained, and excellent practice in the appli- 
cation of these principles would be found in work- 
ing out a corresponding specification for such a 
machine. 

The eight-pole design is illustrated in Figs. 25 
to 28, inclusive, page 724, and in Figs. 29 and 30, 
page 723, are given the estimated saturation and 
efficiency curves. 


TABULATED CALCULATION AND SPECIFICATION FOR A 
400-KinowaTT Srx-PHase Rotary CONVERTER. 


DESCRIPTION. 


Number of poles 8 
Kilowatt output i ee 400 
Speed, revolutions per minute 375 
Terminal volts, full load 600 
Amperes ... a iss 667 
Frequency (cycles per second) 25 
DIMENSIONS. 
Armature : 
Diameter over all ; 58 in. 
Length over conductors i >... 
Diameter of core at periphery 5s 58 ,, 
a a Gaon of slots 554 ,, 
” ” lami- 
nations m ~~ ron Ss OD ss 
Length of core over laminations ... 93,, 
Number of ventilating ducts 4 
Width of each ventilating duct 3 in 
Effective length, magnetic iron... fy Pe 
Effective length of core + total 
length ... ‘oe ee oes 76 
Length round periphery 183 in. 
Pitch at surface as 22.8 ,, 
Insulation between sheets 10 per cent, 
Thickness of sheets... 014 in. 
Depth of slot ... —.. 1,25 ,, 
Width of slot at root ... .28 in 
* », surface eS 
Number of slots = is 300 
Gross radial depth of lamination 9 in 
Radial depth below teeth ... ie THO 5 
Width of teeth at root “ .303 ,, 
armature face 330 


.. O6in. x 45 in. 
..9.5 in. along shaft 


Size of conductor xe oo : 
Magnet core, length of pole-piece . 
Length of pole-are_... =. . 4 in. 
Thickness of pole-piece at edge a 


Pole-piece to consist of soft wrought-iron forging, 
so as to have maximum specific conductivity. 


Pole are + pitch ~~ 61 per cent. 
Length of core, radial 14 in. 
Diameter of magnet core + ia 
Bore of field... Aa 583,, 
Clearance (magnetic) ... },, 
Length ... “PA dei ik 14 in. 
» of shunt winding space 11},, 
»» _ Of series a 2%,, 
Depth of shunt M eS 
» Of series a 2 45 
5» Winding space... 25, 


Yoke : 
Outside diameter 


‘ ...104in. and 95} in. 
Inside diameter _ 88 i 


In, 








Thickness oe ae 38,, 
Length along armature 20 ,, 
Commutator : 
Diameter Pe ane 52.5 in. 
Number of segments ... be 600 
” ” per slo Lu 





Width of segments at surface -23 in, 
oa ‘9 root a 
Total depth.of ssgments 2 * 

»» _ length of segment ll cd 
Available length of segment “ a. 
Width of insulation between seg- : 

ments ... a pee be es 2085 ., 

piape 2 

iameter we 15i 
Number of rings : 6. 
Width of ring ... 2 in. 

», _ between rings ... Z, 
Length over all .. ibs 22 > 
Brushes : 
Continuous aaating 
urrent. 
Number of sets 8 or 
»», __ la one set ... 3 
Radial length of brush 25 in. 
Width of brush ‘ee 1 in, 
Thickness of brush ... ee 3, 
Dimensions of bearing sur- fat 
face, one brush 1.5 in. x lin. x 
-75 in. lin. 
Area of contact, one brush... 1.13sq. in. 1.sq. in. 
Type of brush _ ..Radial carbon Copper 
Insulation : 


Oil-treated cardboard 
about .012 in. thick. 
... Varnished linen tape. 


On core in slots 


OF conductor ... 


ELECTRICAL, 
Armature : 
Terminal volts full load 600 
Total internal volts... 614 


Number of circuits 8 
Style of winding Multiple cir- 
; cuit drum 
Times re-entrant Ls aie sis 1 
— parallel paths through arma- 

ure 


Conductors in 


series between 
brushes es << aon os 159 
Type construction of winding Bar 
umber of face conductors ... 1200 
‘ slots nA = 300 
“ conductors per slot... 4 
Arrangement of conductors in slot... 2x2 
Number in parallel making up one 
conductor... he ee — 1 
Mean length of one armature turn... 78 ine 
Total number of turns es a 609 
Turns in series between brushes 75 
Length of conductor between 
brushes ve _ me : 5850 in. 
Cross-section, one conductor ... .0225 sq. in. 
a” »  @ight conductors in 
parallel aS 5 ee ee eer 
Ohms per inch cube at 20 deg. Cent. 00000068 
Per cent. increase in resistance 20 
deg. Cent. to 60 deg. Cent. as 16 
Resistance between brushes, 20 deg. 
APBB ose. ay Oe ee. -sORe Ont. 
Resistance between brushes, 60 deg. 
ent. ... nae ae ns av 0256 


It has already been seen that in six-phase 
rotaries 1.96 times the output may be taken from 
the commutator for a given C?R loss in the arma- 
ture conductors, as in a continuous-current gene- 
rator with the same winding. Hence, for a given 
load, the resultant current in the armature con- 
ductors is a little over half that delivered from the 
commutator. In the present machine, the full 
load output is 667 amperes. Allowing for efficiency, 
and not quite unity power factor, we may take the 
current in the armature conductors at 667 x .55 = 
370 amperes. 


C Rdropin armature at 60 deg. Cent. 
series coils aE 36 
brush contact surface ... >. a 
not allowed for in above 1.3 in cables and 
connections 
Amperes per square inch, conductor 2050 figured on 
resultant cur- 


9.5 volts 
1 


” 


” ” 


” ” 


rent 
Amperes per square inch, brush- 37 figured on 
bearing surface current output 
from commu- 


tator 
Amperes per square inch, shunt 
wining A Ue sae 980 
Amperes per square inch, series 
alia dss pie 1000 


All but the armature current density and drop 
results are derived {ater in the specification, but 
are brought together here for reference. 


Space Factor. 

In transformers it is the aim to secure as high 
a ratio as possible of the total section of copper to 
the space in which it is wound, for a given specified 
insulation resistance. The same ratio, termed 
‘* space factor,” is of service in proportioning the 

conductors and insulation to the armature slots. 
Sectional area of slot = 1.25 x .28 = .35 square 

inches. 
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Sectional area of copper in slot = 4 x .0225 = .09 


square inches. 
“Space factor” = .09 + .35 = .26 
i.e., 26 per cent. of the space is occupied by copper, 
and 74 per cent. by the necessary insulation. 


CoMMUTATION. 


Average volts between commutator 
segments eae es eae eee 
Armature turns per pole... wee 

Resultant current per conductor = 


667_x_.55 46 amperes. 


75 


Resultant armature strength per pole = 
46 x 75 = 3450 ampere turns, 

As the brushes remain at the mechanical neutral 
point, these exert only a distorting tendency, and 
do not have any demagnetising effect so long as the 
power factor of the alternating-current component 
is unity. It is also to be noted that, while the 
resultant armature current is 46 amperes, the 
3450 corresponding ampere turns are by no means 
fully effective as magnetomotive force, being 
positive and negative in successive groups—some- 
times even in successive turns—opposite one pole- 
piece. (See Figs. 3 and 4, page 389 ; Sept. 29, 1899.) 


DETERMINATION OF REACTANCE VOLTAGE OF COIL 
UNDER COMMUTATION. 


Diameter of commutator... 52.5 in 
Circumference of commutator 165 ., 
Revolutions per second ae sei 6.25 
Peripheral speed, inches per second 1030 
Width of brash surface, across seg- . 

ments ... Sie ae aS = -75 in. 
Time of one complete reversal ... 00073 secs. 
Frequency of commutation, cycles 

persecond ... wis a wes 685 
Coils short-circuited together per 

brush ... ah cea ae sy: 3 
Turns per coil ... a oa wat 1 
Turas short-circuited tozether per 

brush ie ~ et - 3 
Conductors per group commutated 
PR apticr wg a ain 6 

ux per ampere turn per inch gross 

length armature enlootion ; 20 
Flux through six turns carrying on 

ampere... ne vs ae was 1140 
Inductance one coil of one turn __... .0000114 henrys 
Reactance of one coil of one turn... .049 ohm 


Current in one coil (continuous-cur- 
rent component) : 


Pe = 83.5 amperes 
Reactance voltage, one coil ... 


4,1 volts 


PROPORTIONING THE BINDING WIRE. 

This is an important consideration in machines 
which must run at the high speeds customary with 
rotary converters. Cases might easily occur where 
an otherwise good machine might be designed, but 
on calculating the binding wire, it would be found 
to require a larger portion of the total peripheral 
surface than could properly be devoted to it. 


Length of conductor between brushes = 5850 in. 
Cross-section of conductor between 
brushes = .18 sq. in. 


Weight of armature copper = 5850 
x 18 x .32 = 340 Ib, 





KILOWATT CONVERTER. 


SATURATION CURVE 
400KW. 25CYCLES. 600VOLTS. 
Rotary verter. 


Fig.29 
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AMPERE TURNS. 


Every pound of material at the periphery is 
subject to a centrifugal force of .0000142 D N? 
pounds, where 

D = diameter in inches. 

N = revolutions per minute. 
Hence, in this case, to a force of 

-0000142 x 58 x 375? = 115 lb. 

The iron laminations are dovetailed into the 
spider, so the binding wire need only be propor- 
tioned to retain the weight of the copper wire in 
place. : 


Total centrifugal force = 340 x 115 = 39,000 Ib. 
Force per square inch of armature surface = 


39,000 = 7.4 1b, 
29 x 68x 
Total projected area = 29 x 58 = 1680 square inches. 
Total stress on binding wire = 1680 x 7.4 = 12,500 Ib., 
or 6250 Ib. per side. 


Using phosphor-bronze binding wire, and esti- 
mating on the basis of a tensile strength of 
100,000 lb. per square inch, with a factor of safety 
of 10, we require 

6250 x 10 
100,000 

Taking No. 12 Stubbs wire gauge with a diameter 
of .109 in., and cross-section of .00933 square inch, 
72 of these would be required. These should be 
arranged in nine bands of eight turns each. Three 
of these bands should be over the laminated body 
of the armature, and three over each set of end 
connections. 





= .63 square inch. 


Maenetic Crrcevit CALCULATIONS. 
Megalines from one pole at full load 


and 600 terminal volts (614 in- 
ternal volts) ... a ios — 8.20 
Coefficient of magnetic —— — 1.15 
Megalines in one pole at full load ... 9.5 
Armature: 
Core section = 7.75 x 7.2 x 2 = 112 sq. in 
Length, magnetic ‘es 7 in. 
Density (kilolines) 73 
Ampere turns per inch 20 
Ampere turns ... ; 140 
Teeth: : 
Number transmitting flux per pole- 
piece ... Se me Ke ee 27 | 
Section at face... aaa «.  648q. in 
» roots soe ibe cas Neg 
Mean section Cae, 
Length ... <i Pe os 1.25 in 
Apparent density (kilolines)... 132 
Width of tooth ‘‘a” (mean)... 32 
eg os OOO aes Ske .28 
Ratio “a” + ‘*b” 1.14 
Corrected density ‘ 127 
Ampere-turns per inch 1100 
Ampere turns ... “F 1370 
Gap: i 
Section at pole-face 133 sq. in 
Length, one side See eas -251n. 
Density at pole-face (kilolines) ... 61 
Ampere turns (.313 x 61,000 x .25) 4800 








Magnet Core: 
tion ... A 113 sq. in, 
Length ... es 141n, 
Density (kilolines) 
Ampere turns per inch 50 
Ampere turns ... 2 700 
Yoke : 
Section — 2 x 60 124 sq. in, 
Length (per pole) 17 in, 
Density (kilolines) 77 
Ampere turns per inch 640 


Summary OF AMPERE TURNS, 


Armature core ... 140 
a teeth 1370 
Gap ses 4800 
Magnet core 700 
oke 640 
Total per spool 7650 


(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 30. 

Less business has been done in iron and steel during 
the past week than for any week during the year. 
Two or three causes are evident: One is, that so 
many large consumers have already made provision 
for the future; another is, that prices have gone 
beyond the limit many think they should ; a third 
reason is, that there is a feeling in some quarters that 
delay will enable buyers to buy for less. Capacity in 
all directions is being extended with all possible speed. 
Prices remain where they were last week ; great anxiety, 
however, prevails to secure large blocks of Bessemer 
pig. Customers for perhaps 150,000 tons of billets are 
awaiting the announcement of more favourable terms. 
Manufacturers would welcome a prolonged quiet ; they 
feel that any further advance in prices at this time 
will lead to a reaction, There is an extraordinary 
demand from railroad companies for steel cars in 
preference to wooden ones. Locomotive builders are 
now figuring on some of the largest contracts ever 
considered. One railroad alone is about placing an 
order for ninety. All companies are making improve- 
ments, and these improvements in the aggregate 
during 1900 will constitute a demand of unprecedented 
proportions. The Pennsylvania Railroad Company, 
along with other companies, has asked for an exten- 
sion of time to equip cars with air-brakes and auto- 
matic couplers. olling stock, rails for extensions 
and feeders and equipments of every sort will soon 
be contracted for, and this means a reviving demand 
for all manner of material entering into the manufac- 
ture of cars, engines, road beds, and railroad shops. 
There is nothing in sight to warrant belief in curtail- 
ment of demand; but, on the other hand, there is 
every reason to believe that soon after the opening of 
the new year all consumers of iron and steel, from 
large to small, will be in the market for supplies. 
Engineering plants are overcrowded for estimates, and 
higher quotations are being made almost weekly. 





Catcium Carpipe.—The calcium carbide manufacture 
in Sweden is rapidly increasing. Not only is the Troll- 
héttar factory, which for some time was the only one in 
Sweden, being extended, but new works have been: 
erected at Alby, Mansbo, and Brattfors, the first of 
which has already commenced operations. This will 
bring the annual production up from 1000 to 6000 tons. 
As the home consumption in Sweden is only about 100 
tons this year, the bulk of the calcium carbide is in- 
tended for export, although, no doubt, the requirements 
of Sweden herself is likely to materially increase. 





CoaL FoR THE SwepisH State Rariways. — The 
Swedish State Railways are large buyers of English coal, 
which is delivered at Stockholm, Gothenburg, Malmi, 
and a number of smaller towns. Several of the firms 
that are in the habit of contracting with the Swedish 
State Railways for coal, have complained about the 
slowness with which such coal is received from ship b 
the authorities (200 to 300 tons per day), and the Swedis 
railway department is now contemplating the erection of 
up-to-date coal discharging plant at various towns, 
Various systems have been reported upon, and a vote is 
likely to be soon asked for in this connection. 





EL xctric TRACTION AT LivERPOOL.—At the next meet- 
ing of the Liverpool City Council a proposal will be sub- 
mitted by Mr. Brodie, the city engineer, which involves 
the total abolition of horse traction in connection with the 
tramways of the city, and the reconstruction of the exist- 
ing lines so as to adapt them to the electrical system. 
Already the overhead system has been introduced on some 
routes, but about 40 miles of lines are still being worked 
by horse haulage. The city engineer suggests that pro- 
vision should be made in next year’s estimates for the re- 
construction of the whole of there lines for electric trac- 
tion, as well as for the construction of a number of new 
lines. This, it is estimated, will involve an expenditure 
of about 270,000/., and it is suggested that a further 
78,0002. should be provided in the estimates to cover the 
cost of 56 miles of overhead equipment for the tramways 
in question, 


*poydope sem 910de1 oy, “pIAOUIeI oq p[nomM | s.avak oyy Uo 4yoid B pemoYys yiodel oyy, “Arey 944 | 
sorvys Azeurpsio 0y}z uo pesodut yuoseid qv puesprarp | ut eax uosdag “fy ‘apy ‘uopuo’y ur Avpuoy uo prey sem | Juleq O11} YowO UT 4S1y EY} S901} UT posuviie o10m A0yy| -edde puv ‘asn ul [[198 o1eM BofOd eYy ERgT UT “pooeid 
*gua0 zed g B JO 4IUIIT 04} UsyM ‘'7900‘0G Youer p[nom | ‘peziary ‘suog pus Aqsui0yY “Y “SusseP JO Sulyooul [wnuus | quoultiedxe ue jokemAgy “1030xq] pure [LA0e X UseMyoq paxg | -ar o10M ese} pus ‘Avoop jo cowry 480343118 O43 pemoys 
4. ‘avod sty} 10938 ‘pedoy ey pus ‘7900‘0E 07 peyuNoWs | oyy,— “daLIKIT ‘SNOG GNV AASNUOH “YW ‘Sussapl laeaass sejod jo saptur Ay10}¥ TOgT UL : peyonb Yooo[lg “AW | omy ATUO puv ‘pourmexe o10eM Ady} TORT UT ‘“YyQnowszA0g 
OAlaseI TOY} MON “puny oAreser [vor Ou pvy AoYy O38 pus mvyo1sy usemjoq pojoeie elem sel[Od peqzoB00I0 gI¢ 
savok OMT, “suosves snoredsoid sse_ 103 oredeid 03 out} 


PRA Dy ME i> AT 


[Dec. 8, 1899. 


u) 
Z 
4 
ka 
Le 
Z 
UO 
Z 
th 








ey1 88M Mou pus ‘os oq shemye you prnom 41 4nq ‘ epel4 
Sutsseursue 043 ATpeioedse ‘mou ysnf{ snoiedsoid sem 
epeiy, ‘nog, jo AuloUoDe Zutanoes 103 ue] oqrssoc 4seq 
ey} UO WEY} eslUBZI0 07 pus ‘MByZUBIN 4B SYIOM MOU 
40012 03 ynoqe e1OM S10Z00IIP CYT, ‘Te Ul 70006 ems 
‘sjuojzed pus yue[d jo uoleideidep az0j YO u09411Mm UeEq 
pey suns ofqeiepisuog ‘ive snotacid oY} UL UBYy so] 
*yuao sed 9g useq pry sesuedxe Suryiom ey ‘AoYysIy *yUe0 
red 0% useq pBy JOAOUINA 9Y4 OTIYA 4eyy yoRy O49 Aq 
UMOYS SBA UOLJOOIIP SIG} UI Sse00Ns 1104} PUB “4800 o[qQIS 
-sod ysemoy 043 98 eng apeM eonpoid 0} sem 40e[qo 8104 
-dalIpeyy, ‘soouvrdde Suraes-inoqe] 48038] 04} yim Arou 
-Iyovul 03¥%p-jo-gno 8 Auvdul0s oy} jo emMos Zulox[des snyy 
‘paseqoind ueeq pey yuvd [euouippy ‘ssurpjing pus 
spurx, Mou uo Avpyno Aavey B Zurpuvzsyyimjou *7900'0T 4q 
pesveiour pey sygoid oy} pus ‘iva snotacid oy} ul UByy 
‘pres oy ‘ouop useq pey ssoursng o10yy ~=*Auvdui0o oy} jo 
uot £10408j81}88 943 UO age se meg ey} peqe[nyeiZ 
-u0d UBMIIBYO CYT, “prVMsoy patszzvo Zuteq 76901 pus 
‘QAt0801 OY} 0} Pepps Suleq 7000‘Gz ‘sorzeys AreUIpsIO oY 
uo o1eys tod ‘sg pu ‘sareys souotajoid oy} uo “yue0 10d 
g JO puoptarp 8 jo guomAed 04} popuowmI0oe 810300U1 

ey} YyoryM jo 4no ‘7690'0G JO eoUBTEq efqesodsIp B OAv 

‘qUNODO WSBT WZ “7LETS YItAs “Yorym “72E6‘Lh JO Suryom 











*19equi1y Zurasosead | 
jo ssoooid eatjooyo pue dvayo & se Surjosoero SJurpuow | 
-mooer Aq “41 Unseq pBy el S¥ ‘SSeIPpe GAIGONIASUT 48OUl | 
® pepnpouos pue ‘Bury0s0e19 Jo Sasse00id sno [TejOp UI | 
peuredxe yooolg “ayy ‘punos e1em sejod pazosoes0 917} | 
jO 9[OYM OY} STLYM ‘peqsneyxe exam sofod pestseyonog 
ey} jo “yueo zed 9g ‘paaouiar seq psy sojod ureyd oy} [8 | 

J8T Ul “ssevord Zu1yosoei0 ay} PUDZIOpuN pey psAlyy oY | 


‘LOTS 40 1IVL3G 3ZIS TNs 





























(‘132 ebog 208 ‘wondrsosaqT 40g) 
UALUYUAANOO AUVLOWN SLIOA 








‘QPSL'Ul ‘saved UeACS UT 10}901 eNO [ILM UOTyeredesd 
Teotmeyo Aue ynoyyim ejod ydesZeo3 1g Areurpao uve 4843 
peyzepno SI 4] “BOe8UT JO UOT}O" O44 Aq pu fadqUM 
jO WoN4ds0sqe ey3 Aq ‘des oy} UI USTUNQTS oY} UT BLIEZORq 
JO wolj08 oy} Aq—shem 4uoIOYIpP e019 UI 4noge 44ZnoIg ST 
qoquity ut Avoagy 9 ‘“UOoryeAresei1d sLeYy4 10} orinbes syoelqo 
4 YS1s AJ9A You 4nq [Njesn oseyy yustI4BaI4 yy [IVIQp UT 
Pequosap ey 103 ,,‘a]0q ydeisoyay, ¥ Jo eI] OYT,,, pars! 
-ue useq easy Ajozetadoidde 4yZ1m szeded sipy  ,,A0q UIT], 
Zuyosc0e19,,, uo AWo1I00g SZulsocutsuq oFe]JoH onysy10 X 
ey} jO SJOquIOUL oY} SIOjoq “4sUL YF eYyy ‘Satueas 
Avpucfy 48¥[ o1njoo, 8 pareatjep ‘speeT “Y'‘O'T'A'V 
‘qooojIg ‘f "Y ‘A —"aaANIY, AO NOLLVAUGSAU AH], 


*sivof A410} Ul SyUOMITEASUT 
444310 Aq eqeuoeper ‘QOgT ‘gt Avenuee uo pensst oq 
0} 40038 943 ‘’3u00 Jed ¢ oq 0} 48e103UI JO O4¥1 O43 ‘40038 
Yous jO ONSSI pus UOl¥EI0 OY} SpUSTIMIODeI 99441UINI00 
ey} pus ‘yx0038 UOT}#VIOdI00 JO WIOJ OY} OHV} [[BYS AVOT 
oy} 10} AZLIN0es EY} 4844 O78[NdYys SI9UOIsSIMIIOD OUT, 
‘SuLzpeyszepun 4yBi, oL40aTe [woo] ey} eatnbow 07 [lounoo 
ey} Sur[qevue jo osodind oy3 103 **7000'00G JO UOT B 4uBIz 
0} peploep Savy SIOUOISSIMIMIOD UBO'TT BHIOAA OT[QNG oy 
4843 8y10de1 [lounogD A319 wWeYysUIULIg 943 Jo 90}}1010100 
eousuy OUT —'KVHONINUIG LV LHI] OlaLoaTy AH, 

















009 











‘LLVMOTIN 007 











Dec. 8, 1899. ] 


ENGINEERING 





725 











AUTOMATIC GRAIN-WEIGHING MACHINE. 
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CONSTRUCTED BY MESSRS. W. AND T. AVERY, LIMITED, ENGINEERS, BIRMINGHAM. 














Se ES SRT Ig + 











+-+------=- 























sets —— 


iad 





eee) 








rey 





‘Tire 


ore. 








eT ae =: 


! 
! 
1 
' 
' 
1 
! 
| 
i 
' 
! 
! 
| 
! 
! 
1 
' 
! 
i 
| 
nl 
i 
! 
! 
| 
ty 
}ta 
a 
it: 
7 3WAe————— 





Og wee << --- - —  LTSS 


ws 

















ih 
we ht? 


























WE illustrate on this page an automatic grain- 
weighing machine (Richardson’s patent) which has 
been constructed by Messrs. W. and T. Avery, 
Limited, of the Soho Foundry, Birmingham. The 
weighing of a cargo of grain with the usual simple 
balances is a somewhat serious undertaking, reliable 
weighmen being scarce, but with machines such as 
that illustrated above, all difficulty disappears; and 
since with the largest sizes as much as 1 ton can be 
weighed at once, there is a considerable saving of 
time. 

As shown in Figs. 1 and 2, the machine consists of a 
couple of stout cast-iron frames firmly bolted together 
which support the bearings on which the knife edges 
of the main weigh beam Arest. At one end this beam 
carries a weight box B in which standard weights are 
placed, whilst at the other it carries a hopper C, into 
which the grain to be weighed runs from the shoot 
D above, which is connected to the grain bin. The 
cycle of operations is as follows: The valve O on the 
shoot D is opened to its full extent by the influence 
of a spring P, and has raised the toggle M, together 
with its connections of F and J, above the trigger G. 
The hopper C being empty, the beam is at rest, and 
the weight box B rests on the frame. The grain now 
flows through the shoot D into the hopper C until suf- 
ficient weight is attained to enable the beam to 
descend under the influence of the weighted valve O 
pressing on the beam at W until the pin N on the 
valve reaches the end of the slot in M?, causing a re- 


duced stream or dribble to flow through the small | ; 


apertures R (Fig. 1). In this movemeut the toggle 
and the levers F and J are caught and held by the 
trigger G by means of a small catch, so preventing the 
valve O from entirely closing. The beam now ap- 
proaches a horizontal position, the pointer being almost 
perpendicular. When the dribble has caused the 
grain in the hopper to equal the weights in the box, 
the beam descends together with the weighted lever 
E, which in its descent strikes G at H, so releasing F 
and entirely shutting off the supply of grain from the 
shoot. Further descent of E is prevented owing to 
H reaching a stop on the frame ; F in falling is caught 
by the catch I, thus preventing J from tipping the 
contents of the hopper C. The Hale will now remain 
balancing the same as in an ordinary beam scale, en- 
abling the clerk to see the balance of each weighing. 
The lever I is actuated by hand, and when it is 
pulled aside F falls and raises J, which strikes the 
weighted toggle K on the hopper, throwing it over 
the centre, the grain pressing on the door opens it 
and rushes out. The weighted lever E compensates 
for the amount of grain in suspension between the 




















valve and the hopper at the final cut-off. When the 
empty hopper rises, the toggle K closes the door, and 
finally, as the weight box comes to rest on its stops 
the valve O is reopened and the cycle recommences. 
A counter is shown at I. which registers each tip of 
the scale. The lever I can be put out of gear by 
inserting a wedge at X. Thus F in falling will 
miss the catch at the end of the lever and the ma- 
chine will continue to work automatically. The 
counter L registers each turn of the scale. The 
machine has been stamped by the Board of Trade In- 
spector of Weights and Measures, and makes use of 
imperial standard weights, so that its accuracy is 
beyond dispute. The London Elevator Company 
have all their hoppers fitted with these machines, each 
of which will weigh three sacks a minute, or 18 tons 
per hour. 








NAVAL ENGINEERS. 
To THE Eprtor oF ENGINEERING. 

Smr,—Although this is, perhaps, not the most fitting 
moment to advocate the claim of naval engineers, the 
letter of ‘‘Far East” in your issue of December 1 has 
induced me to delay no longer. The splendid services of 
the Naval Brigade in South Africa, the gallant manner 
in which the sailors, one may fairly say, saved the situa- 
tion at Ladysmith, and the determined assault of the 
Marines with Lord Methuen’s column in the face of 
casualties that would have deterred many troops, must 
make every Englishman more proud than ever of his 
Navy, even though it is undoubtedly true that those who 
now the Navy best, are those who are least surprised. 
The pluck, the dogged determination, and the handiness 
of the British bluejacket and his officers are proverbial, 
and there is no reason to fear that ~ change in the 
character of our ships will detrimentally affect these 
splendid qualities. 

There is no unfairness, however, in remembering that 
alongside these men another class of men has grown up, 
the importance of whose duties has not been generally 
recognised as it ought to have been. It is only natural 
that the admirals and senior captains should be influenced 
by the remembrance of the days when, as regards the 
relative importance of their duties, the engineers bore to 
the executive officers about the same relation as the 
organ-blower does to the organist; and though, I am 
happy to say, the fact is admitted that this relation no 
longer holds good, the idea that the engineers belong to a 
subordinate class—of the highest importance no doubt, 
but still subordinate—dies hard. Anyone, however, who 
knows the Navy, is aware that among the junior ranks 
of the service this feeling is much less intense. The im- 
mense amount of machinery in our modern ships, the 
vast amount of work that is done in the way of steering, 
training guns, moving weights, lighting, conveying in- 





lelligence, and performing acts such as discharging 


torpedoes by pressing a button, have rendered it neces- 
sary for all of our naval officers who seek promotion to 
become acquainted, and in many cases well acquainted, 
with steam, hydraulic power, and electricity, and a 
torpedo lieutenant is sure to be a man well grounded in 
the — and practice of mechanics to an extent that 
would a few years ago have seemed both impossible and 
useless. 

It may fairly be said that these men, fully understanding 
the subject, one and all recognise the immense importance 
of the engineering branch of the service, and would be 
ready to welcome any change in the direction of giving 
that branch its proper standing; and as the number of 
officers, whose ignorance of mechanical subjects leads them 
to treat such things with contempt, grows smaller and 
smaller, we may fairly conclude that matters will eventually 
right themselves; butanything which you in your powerful 
paper can do to hasten this change will be of the utmost 
value to the British Nation, and there is little fear of the 
authorities moving too quickly and taking a leap in the 
dark which, though taken with the best intentions, may 
have results not altogether satisfactory. The details, for 
instance, of the steps taken in the American Navy to 
remedy the engineer difficulty leave a good deal to be 
desired ; but as they are right in the main, the objection- 
able features will, no doubt, soon disappear. 

It is only natural that in the Navy or Army there 
should be a distinction between combatants and non- 
combatants. The combatant, I take it, is the man whose 
duty it is, at the risk of his life, to perform acts, the 
direct intention of which is to destroy or damage the 
enemy. Now how does this apply to the engineers? Ifa 
man who pulls a lanyard to fire a gun is a combatant, 
how about the man who turns on steam to ram the op- 
posing vessel? In the discharge of a torpedo from a 
submerged tube, is the officer on deck the only com- 
batant? And if not, where exactly is the distinction to 
be made between the torpedo lieutenant and his crew, and 
the engineer and his crew, both of whom are discharging 
their duties below the water-line in obedience to orders 
from above, and both performing acts equally necessary 
for the discharge of the torpedo? If the engineer is not 
a combatant, why has every stoker to pass in musketry ? 
If a vessel is rammed we admire the captain who stands 
on the bridge, hoping that by so doing, and by main- 
taining discipline, he may perhaps reach some place of 
safety, or, at all events, increase the number of boats that 
can get away before he goes down with his ship, and are 
we to forget the engineer at his post below, encouraging 
his stokers to do their best until the moment when he 
yields up his life for his Queen and his country, along with 
many of his comrades of the other branch? 

The cavalryman or horse artilleryman does not refuse 
the status of combatant to the Royal Engineer, because 
he is working below ground in a mine, or even if he 
spends most of his life making railways in India; and 
justice will never be done to the engineers in the Navy 
until it is recognised that the altered conditions of 
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modern war vessels have made the engineers combatants 
as much as any member of the other branch. The day 
of sails for the propulsion of ships of war is gone for 
ever. Even their greatest admirers cannot hint at the 
possibility of their being again directly useful, but sug- 
gest their retention in training ships on account of their 
indirect advantage in making men handy and self-reliant. 
The bluejacket seems likely to remain as handy as ever, 
but if more handy men are wanted they will be found, if 
looked for, in the engine-room. 

If the loop were put on the sleeve of the naval engineer 
officer, it would do wonders to the esprit de corps, which 
present regulations do their best to crush out, and the 
want of which may some day bring about a fatal disaster 
when our ships are in a tight place. It would also pre- 
pare the way for giving the engineer officers more direct 
command of their men, a thing which has to be done 
gradually, as it is unfortunately true that men who have 
long been kept in subordinate positions, if at once granted 
considerable powers, are not, as a rule, well fitted to 
exercise them in a manner satisfactory alike to their 
superiors and their subordinates. 

n matters affecting the fighting power of the ship the 
engineer plays the most important part. In the olden 
days the captain who, by making his crew smart, and by 
a careful handling of his vessel, could get an extra half 
knot out of her, was looked on as having made her to that 
extent more efficient. Nowadays this is the work of the 
engineer and his crew. 

f the engineer manages to do with 1 lb. of coal what 
formerly was done with 2 lb., ignorance and jealousy 
might regard it as a mere saving of a small amount of 
money, but it really means enabling a vessel to steam 
2000 miles instead of 1750 miles without coaling, and this 
might affect the safety of the Empire. 

The fact has got to be recognised that the substitution 
of steam, either directly or indirectly, through hydraulic, 
pneumatic, or electrical machinery, for all other sources 
of power on board ship, has raised the importance of the 
engineers’ department to such a level, that the higher 
posts in that department must be filled by the best men 
that are to be had, and that these men must be trea 
with the respect due to persons holding such important 
positions. A curious instance of the way in which 
naval engineers are regarded by the public occurred 
lately. Ina description given in the 7'imes of the land 
service mounting of the naval guns designed by Captain 
Scott, reference was made to the part played by the 
engineers in its preparation. In a very full reswmé given 
in the Graphic, the words referring to the engineers were 
emitted, and the credit for the work they did was given 
to the other brarch. It is asmall matter, but it indicates 
the common view that the duties of naval engineers are 
of such a subordinate character that they need not be 
considered ; while, as a matter of fact, without them a 
modern line-of-battle ship is absolutely helpless and use- 
less either for offensive or defensive operations, or even 
for on 2 of navigation. Apologising for the length 
of this letter, 

I am, yours faithfully, 
G. J 





To THE EpiTor oF ENGINEERING. 

Srr,—It is deplorable that a subject of such national 
importance as that of naval engineers should be treated 
in such a flippant and sarcastic manner as is the case in a 
letter signed by ‘Far East” in your last issue. Much 
harm and no possible good can result from such corres- 

ndence, as a solution of this vexed problem can never 

found by inexperienced and probably very junior 
officers in each branch writing ill-natured letters to each 
other through the medium of technical journals. Is it 
in the public interest that such a correspondence, reveal. 
ing, as it does, a state of things which may easily become 
intolerable, should continue indefinitely without investi- 
gation and remedy? Surely the causes of this bitter 
feeling can be ascertained by those Members of Parliament 
who are engineers, and whose professional experience will 
enable them to assist the Government in terminating 
once for all this dangerous question. A parallel to this 
course may be found in America by the action taken by 
Admiral Melville, who, realising, as he evidently did, the 
grave possibilities of the problem, persisted year after 
year, and finally persisted with success in overcoming the 
rejudice which was probably as deep-seated in the 
nited States as it is in this country. Only those who 
realise the part which will be played by mechanical 
engineering in the warfare of the future, and who also 
realise how great a factor contentment is, of general 
efficiency, can thoroughly appreciate the value of the 
service rendered by Admiral Melville to the Navy of his 
country by his action in this matter. 
Yours faithfully, 
Hartlepool, December 4, 1899. D. B. Morison. 
To THE Eprror oF ENGINEERING. 

Sir,—That the naval engineer has grown tco big for 
his boots is a fact which has been in evidence for many 
years, and it is surprising to find anyone—as in the 
case of your correspondent of last week—speaking of it 
only as a probability of the future. It had become a 
well-established fact more than a quarter of a century 
ago, when the engineer was only half his present size, 
as may be seen by the perusal of a curious document 
entitled, ‘‘Report on the Naval Engineers’ Cramped 
Foot ; with Suggestions for its Relief.” This report was 
drawn up, some 25 years ago, by a medical board, 
specially appointed to inquire into, and report on, the 
general health of the naval engineer of that day. The 
voluminous evidence quoted in the report shows clearly 
that he was suffering serious damage from the effects 
due to his having outgrown his boots. The recom- 


supplied to him, indicates that the evidence was con- 
sidered conclusive—that the recommendation of the 
board was never acted on is known to all concerned—an' 
the history is only referred to as showing that the dis- 
proportion of the engineers’ boots is not a matter of 
to-day only, or even yesterday. To have outgrown one’s 
boots is in itself an atfliction—to have the fact referred 
to as if it implied a reproach on the sufferer is but to 
add insult to injury. It must be evident to anyone 
conversant with the Navy that the engineer hss at no 
time had the regulating of his own growth, nor had any 
voice in the selection of his boots. 

The naval question of to-day is emphatically one of 
boots. Discussion on the subject has been going on for 
years, and bids fair to extend into the next century. 
From the engineers’ point of view, the case is a simple 
one. He finds his boots absurdly and painfully small, 
and asks for larger ones. He thinks the reason for his 
request is a self-evident one. His opponents, on the 
other hand, while declaring that he has outgrown his 
boots, assert that his boots are quite large enough for 
him ; that there is no necessity for his being able to walk ; 
that a wish to do so is merely the outcome of his evil dia- 
position ; and finally that his express wish to be able to 
walk about in his own department is merely a blind to 
his intention to walk, if possible, on the upper deck. 

In the meantime the naval engineer painfully hobbles. 
As a full-grown man he wears to-day the identical wooden 
boots, lashed round with rope-yarn, which were squeezed 
on his feet more than half a century ago—when he was, 
- “4 diminutive boy, clumped down in the hold of H.M.S. 

rk. ; 


I am, yours, &c., 


December 4, 1899. 








AMERICAN COMPETITION. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have read with much interest the able articles 
which have recently appeared in your columns on this 
subject. At the same time I must admit that, as an 
Englishman, the more I have read the deeper have 
become my feelings of melancholy. It seems clear that, 
as regards adaptability and general ’cuteness, the Old 
World manufacturer and artisan are not to be compared 
with their American competitors. 

To make the prospect still more gloomy for the Old 
World generally, and England in particular, Mr. Guil- 
ford Smith assures us that the development of the natural 
resources of the United States is still in only an initial 
stage, while ‘‘it is a pretty well established fact that it 
takes about twice the number of foreign men to do the 
same amount of work in a given time, as is done by 
American workmen.” My feelings would have allowed me 
to read no further had I not suddenly remembered that, 
notwithstanding all these plain and unmistakable advan- 
tages and superiorities, the United States still have to 
protect themselves against the importation of foreign 
manufactured goods by means of heavy dues. 

Would it be too much to ask one of the American 
writers, when they have quite reached the end of their 
exhaustive catalogue of American advantages and virtues, 
to explain this phenomenon in a few plain words? The 
explanation will probably extinguish the last glimmer of 
hope ; but we may as well know the worst. 

Lam, Sir, your obedient servant, 

Egham, December 4, 1899. F. W. Haine. 





To THE Eprror or ENGINEERING. 

_ Str,—We have seen Mr. Murpby’s letter in your last 
issue referring to our communication to you under the 
above heading. Our remarks were based upon the con- 
tract actually made between the Dublin United Tramways 
Company and the American Cable Company, the unusual 
character of which caused us much surprise when pro- 
duced in Court in Dublin. 

Our object in writing you was to show the differences 
between the specification as issued, and the contract as 
made, a copy of which we appended to our letter, leaving 
it largely to speak for itself. These differences Mr. 
we <-y Awees not attempt to deny. 

_Mr. Murphy says that the variations from the condi- 
tions in the original tender, were made in the interests of 
the’tramway company. We would, therefore, ask him 
if he seriously contends that it was to the interests of the 
tramway company : 

1. To waive all provision of time for delivery. 2. To 
forego the penalty clause. 3. ‘I'o take delivery of the 
cable in New York instead of laid and jointed in Dublin 
as originally asked for. 4. Tomake the guarantee of the 
cables less stringent than had been offered by another 
firm. 5. To enter into a contract in which blanks 
were left and still remain for prices and qnantities. 
6. To take plain lead-covered cables when those served 
with jute over the lead had been offered. 7. To enter 
into a contract with a foreign trading firm after being 
warned, as the fact was, that they could only fulfil it by 
infringing the patent rights of a British firm. 

Mr. Murphy says that the Americans quoted lower 
prices than the British firms. This statement we cannot, 
of course, contradict, as the contract produced in court 
specified neither prices, quantities, nor time for delivery, 
but we would remind Mr. Murphy that a saving in 
capital cost is not always true economy. 

_ We fully accept Mr. Murphy’s contradiction of our 
inference that Mr. Parshall was loaned to the contractors 
to supervise the drawing in and jointing work. Our 
remarks in this respect were on the terms of the 
contract, which reads as follows : 

“The aforesaid cable shall be laid, a con- 
nected up under the direction of the engineer, but at the 


contractors). This, coupled with the fact, that delivery 
was to be taken of the cable by the tramway company in 


d |New York, surely justified the inference that Mr. Par. 


shall was todo the work, and not merely to supervise it, 
If not, we cannot even now see how the terms of the 
contract could be logically carried out. 
As to the American: firm with whom the tramway com- 
pany placed their order, we have nothing to say, and 

ave said nothing against them, and we accept Mr, 
Murphy’s statement when he says that they carried out 
the work efficiently and well. They could at least 
afford so to do under the terms of their contract. 
Mr. Murphy seems to wholly mistake the ground of 
our complaint in this matter. We have drawn attention 
to this matter not because we were aggrieved at having 
lost the contract, for we are losing contracts every day, 
and are glad todo so in many cases in the present con- 
gested state of business. 
Our complaint is, that a very decided preference has 
been shown to an individual contractor, and that the 
firms tendering were not at all upon an equal basis. 
With regard to Mr. Murphy’s last paragraph, we fear 
his knowledge of American electrical engineering is very 
limited, if he attempts to set up American cable makers 
as models for the British firms to follow. We say with- 
out fear of contradiction that, owing no doubt largely 
to the use of overhead conductors in the earlier stages of 
electrical work, American underground cable makers 
are at least five yeara behind this country in methods, 
and fully ten years in experience. 

Yours faithfully, 
THE British INSULATED WIRE Co., L1p., 
Edwd. Tracey, Secretary. 

Prescot, December 5, 1899. 








HERBERT’S HEXAGON TURRET LATHE. 
To THE EprToR oF ENGINEERING. 
S1r,—Referriog to your article on the ‘‘ National Cycle 
Show” this week, and description therein of Messrs. 
Herbert’s patent hexagon turret lathe, will your contri- 
butor allow me to point out an undeserved omission in 

his descript of the chuck used on this machine ? 

In eg the chuck, attention is called to two by 
no means novel features, viz., the opening and shutting 
of the jaws while running, and the extra range of adjust- 
ment to suit variations of stock; while the real and 
important novelty of the chuck is overlooked, viz., the 
fact of making use of the lathe-power tu open and shut 
the jaws, 

This is an uncommonly neat piece of design, and as an 
old tool-maker myself, I beg to offer Messrs. Herbert my 
hearty congratulations. Anyone who has used, asI have, 
all the other continuous-running chucks, will appreciate 
a method by which the usual heavy tugging is avoided 
and one more piece of hard work removed from the share 
of the machine hand. To my mind, the chuck is 
ideal, and, as I understand the parts are found durable 
in practice, fully merits the success it is now obtaining. 

I an, Sir, yours faithfully, 
JOHN TANGYE. 

106, Princess-street, Manchester, December 5, 1899. 





OPENINGS FOR MECHANICAL ENGINEERS 
IN CHINA. 
To THE Eprror oF ENGINEERING. 

Srr,—Permit me to point out an error which has crept 
into the paper by Lord Charles Beresford on the above 
subject, read before the Institution of Mechanical Engi- 
neers, November 24, and which appeared in your cur- 
rent issue. In this paper it is stated that at the time of 
Lord Beresford’s visit to the Railway Works at Tongshan 
(so ably controlled by Mr. C. W. Kinder), they were en- 
gaged on the first engine ever attempted to be built in 
China. This isa mistake, as a complete tank locomotive, 
having cylinders 9} in. in diameter by 15in. stroke, was 
built entirely by native labour at the Kiangnan Arsenal, 
Shanghai, in the year 1891, to the design and under the 
supervision of Mr. Thomas Bunt, M.I.M.E., the super- 
intendent engineer of the arsenal. This was the first 
locomotive proper ever built in China; an illustration 
and description of this engine appear in The Engineer for 
May 20, 1898, page 474. ‘ : 

Your insertion of this correction in your next issue 


will much oblige 
Yours faithfully, 
E. G. ConsTANTINE. 
17, St. Ann’s-square, Manchester, December 4, 1899. 





To THE Eprror or ENGINEERING. 

Str,—With reference to your report on Lord Charles 
Beresford’s address at the Institution of Mechanical En- 
gineers on the 24th ult., I observe that you have been 
good enough to report the remarks that I made at that 
meeting, and while noting that the report is a fairly accu- 
rate one, I would ask you to kindly allow me to state 
that on the question of the proposed exhibition 10 
China, it appears that my suggestion was solely that 
it should be a floating one; but, as a matter of fact, 
as will be seen from my letter to the Dat/y Teleyraph in 
the issue of June 13, 1898, my original and specific recom- 
mendation was to have a permanent Britis Exhibition 
in Shanghai, with a subsidiary floating one to go from 
port to port, so that British manufactures could be shown 
toa large number of the people, and even dismantled and 
taken inland to show it to the natives in operation on the 


spot. ‘ 
3 felt very gratified to hear Lord Charles Beresford’s 
high naga of this su agg to I hope now that it 
will take some definite shape. aving travelled a good 








mendations cf the board that larger boots should be 








cost and expense of the party of the first part ” (i.¢., the 


deal in China, I should be very pleased to be associated 
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with the movements, and could, I think, be of service in 
bringing the scheme to a successful issue. ; 

I sincerely hope that Lord Charles’s address will have 
some effect in waking up our manufacturers and bring 
them to see that if they wish to hold the bulk of the trade 
in China, they absolutely must conform with the require- 
ments of the country, both as regards the machinery that 
they require, and particularly their accepting such terms 
of payment properly safeguarded that all other nations 
accept. ° d 3 

My remarks relating to the low quality of steel that is 
required in China applies, of course, to the steel used by 
the natives, and not to that used by European engineering 
workshops or to Government arsenals controlled by 
Europeans. i 

Apologising for the length of this letter, 

lieve me, Sir, yours faithfully, 
Grorce A. GoopwIn, 
2, Victoria Mansions, Victoria-street, Westminster, 
London, 8.W., December 6, 1899. 








SIMILAR STRUCTURES AND MACHINES. 
To THE EpiToR oF ENGINEERING. 

S1r,—In your issue of the 3rd inst., I notice a letter of 
Mr. T. A. Normand, in which he claims priority to Mr. 
Archibald Barr’s about the complete — of the ques- 
tion, ‘Similar Structures and Machines.” I have myself 
treated this 
the title, ‘‘La Similitudine nelle Macchine a Vapore 
Marine,” i.¢, ‘“‘The Similitude in Steam Marine En- 
gines.” This paper, printed in the Bollettino della 
Societa di Letture e Conversazioni Scientifiche, of Genoa, 
by no way a largely known monthly journal, remained 
unobserved; but I think there were stated the same 
principles as in Mr. Normand’s paper, printed in vol. 1x. 
(1895) of ENGINEERING. ; 5 

I beg to send you two copies of my paper, which, if not 
worthy to be translated into your language, at least prove 
my priority in the studies on ‘‘ Similar Machines.” 

I am, Sir, yours obediently, 
Prerroni, M.I.N.A. 
Genoa, November 29, 1899. 





BARNABY’S THEORY OF CAVITATION. 
To THE Epitor oF ENGINEERING. 

Sir,—I am heartily in accord with the closing para- 
graph of M. Normand’s letter. His reference to my 
writing anonymously leads me to explain that I have 
done so in order that anything I say may rest simply on 
its merits and on the means I have given of verifying 
the accuracy of my statements. 

I am sorry if M. Normand feels hurt at the tone of my 
remarks, but his attempts to appropriate the work of 
another have not been an edifying spectacle, and it is not 
easy to speak of them in gentle terms. I do not, of 
course, impute bad faith to him: on the contrary, I 
believe he has persuaded himsélf that his 5 really 
did in some way or another auticipate Mr. Barnaby’s 
discovery, but it is really pitiful to see the straits to 
which he is reduced in order to put some verisimilitude 
of justice on his unreasonable claims. 

He first boldly asserted: ‘‘I was the first to prove 
cavitation experimentally,” and gave, as the ‘only 
difference,” a wrong reason for the variation in the 
results observed at moorings and under way. 

Mr. Barnaby pointed out that access of air was the 
real reason, and I made the same point, and called 
attention to M. Normand’s own words proving it. M. 
Normand thereupon suggested changing the meaning 
of Mr. Froude’s word ‘‘cavitation,” so as to cover his 
own experiments, where air reached the propeller. He, 
in the same letter, showed that he failed to perceive that 
the unit adopted by Mr. Barnaby is a true measure of 
acceleration, and he gives himself away by contrasting 
with it the statement that the point where cavitation 
occurs is determined by the amount of acceleration, as if 
the statements were dissimilar ! 

_ Finding himself ‘‘ cornered,” he ‘‘ declines” (!) to con- 
tinue a controversy which he ought never to have begun. 

His paper,* which he now says referred to cavitation, 
contains sufficient internal evidence to show that any 
similitude is due merely to the very loose way in which 
it is written, and especially to the incorrect use of the 
word ‘‘ vacuum.” 

It will be seen that he first describes the simple case 
where a hollow‘ filled with air is formed behind an object, 
such as a rudder, having a depth varying as the square 
of the speed. This law is self-evident ; the instantaneous 
eng on a particle of water, at any part of the sides or 

ttom of such a hollow, is simply that due to the atmo- 
sphere since, if it were more, it would overcome the 
atmospheric pressure and the bottom of the hollow would 
rise, while if it were less the atmosphere would depress it 
still further. The water can only reach the bottom of 
such an air-filled 7. therefore, at the same rate as it 
Would flow into it if the hollow were composed of a rigid 
material such as cast iron with an open bottom ; i.e., with 
a velocity veering as the square root of thedepth. This 
agrees with M. Normand’s own statement. 

As M. Normand proceeds to say each superficial ele- 
ment of this propeller acts in ‘‘exactly the same manner” 





* See ENGINEERING, vol. lviii., page 58. . 

+The after part of this hollow is bounded by a curved 
surface, so one can understand the astonishment which 
M. Normand says is felt when it is noticed “for the first 
time that it takes the form of a wedge ”—a form bounded 

y plane surfaces ! 

+ On page 688 he says in explanation of his remark 

that there is a radical difference between the action of 


uestion as far back as 1892 in Italian, under | a 


as the rudder, the conditions must be identical, and it 
follows that here also he contemplated (although he has 
peak hapa the fact) the formation of spaces filled with air, 
apd in communication with the atmosphere. 

It is true he speaks of ‘‘ the vacuum formed behind the 
blades,” and, further on, of ‘‘ partial vacuums ;” but both 
these phrases occur in his first paragraph also, where it 
will be seen they mean hollows in communication with 
the atmosphere. Where this is so, it is evident the 
water will follow them up at the same rate as in the case 
of the rudder, viz., ata velocity proportional to the square 
root of their immersion. 

Having made up his mind that the speed at which 
these air-filled spaces occur ought to vary as the square 
root of the depth of immersion, M. Normand says: ‘‘I 
made . some stationary trials which confirm the 
above hypothesis.” 

It is true, as I showed (see page 605), that his experi- 
ments did so; but beyond this assertion there is nothing 
to show that he was able at the time to make his facts 
agree with his ideas of what law they ought to follow.* 

It shows he has more faith in what he thinks his facts 
ought to have been than in what they appeared to be, 
according to the way in which he set them down. I am 
afraid he will again think me rude if I venture to hint 
that his recent letters confirm me in that impression. 

I think I have said enough to show that (a) his own 
a were not fully understood by him; (b) that 

lthough his figures did not prove it, owing to a very ex- 
cusable oversight, his experiments followed the law 
which coincides with the assumption that air was drawn 
down ; (c) that, therefore, they could not possibly coin- 
cide with the conditions studied by Mr. Barnaby, and in 
which hollows were formed devoid of air, and in which, 
consequently, the velocity of the water was due to a head 
= (feet of immersion + 30 ft.; the equivalent of the 
atmospheric pressure). 

My letter is already too long, so I will not stay to dis- 
cuss M. Normand’s mistakes in hydraulics, or the 
numerous other weak spots in his paper and recent 
letters, but I trust I have made good my statement that, 
whereas the modern theory of cavitation is due entirely to 
Mr. Barnaby, together with the determination of its laws 
and physical constants of general application, M. Nor- 
mand’s experiments dealt only with aeration, or, as he 
prefers to call it, ‘‘ Rupture of the Column” by the 
entrance of air. 

T have not meee to prove that M. Normand’s figures 
are not of general application at all. He has practically 
said so himself. Mr. Barnaby’s figures, on the contrary, 
have been verified by independent experiments on 
different propellers and different vessels, both by bimself 
and others. 

M. Normand’s assertion as to the influence of the hull 
is incorrect as applied to cavitation. It does, of course, 
affect aeration considerably for obvious reasons. 

Yours — 





AUTOMATIC GENERATOR FOR 
ACETYLENE GAS. 
To THE EpIToR oF ENGINEERING. 

Srr,—In reference to your footnote to my letter under 
the above heading in your last issue, it will be of interest 
to the makers of the apparatus to know that in an acety- 
lene generator a temperature of 228 deg. Cent., measured 
by an ordinary thermometer, fusible metals, or thermo- 
couple would, in nearly every case, indicate polymerisa- 
tion of the gas, seeing that this takes place in all but the 
very worst cases locally and most probably at the surface 
of the lump of carbide at the moment of generation of the 
acetylene. It is only possible to guess at the temperature 
to which the gas is exposed ina generator, and after every 
care has been taken to get the Fighest reading, doubling 
this is not by any means a liberal estimate of the average 
temperature of the gas at the moment of generation. 

Yours faithfully, 
- Doman. 

129, Cheapside, London, E.C., December 5, 1899. 


To THE EpitTor or ENGINEERING. 
Srtr,—With reference to your notice of acetylene gas 
lant by the St. James’s Illuminating Company and the 

etter from Mr. Doman in your issue of the 1st inst, it 
seems to us that the temperature of 288 deg. Cent. in the 
generator is higher than it should be for satisfactory 
working. In our ‘“‘Incanto” machines it averages only 
70 deg. Cent. in the carbide chamber. As you will no doubt 
be interested in reliable figures of a practical nature, we 


made to work in a tube acting as suction pipe, then it 
is said to arise exactly as in pumps. This is the meaning 
of the words radical difference!” This reads like an 
attempt to answer the riddle ‘‘ when is a difference not 
a difference?” In this instance he must exercise his 
ingenuity in proving that ‘‘ exactly the same manner” 
means “exactly different ” if he still claims aeration did 
not take place. 

* Throughout his paper he measures to the centre of the 
propeller for purposes of calculation, and in the two cases 
where he compares the immersion with n?, he quotes the 
latter as 3 and 8.5 for immersion of 3.87 ft. and 4.49 ft. 


respectively. Log. 3.5 is seven times log. 40 so that, 





if measured in this way, the value of n? varies as (depth)’, 
instead of as the depth simply, which it should do according 
to his announcement of what his experiments confirmed. 
If he understood that this was so, and that the other w-y 
of measuring this immersion agreed with his hypothesis, 
why did he quote these misleading figures? My belief 
in his bona fides led me to say on page 605 that he failed 





Pumps and propellers, “‘ finally, should the screw 





to perceive it. 





enclose extracts from a report giving the results of a very 
severe test of one of our generators carried out by Dr. Rose, 
of Stuttgart, who is a well-known authority on acetylene, 
and is fully acquainted with the many forms of machines 
now in use on the Continent. 
Yours faithfully, 
THORN AND HODDLE. 
1, Tothill-street, S.W., December 6, 1899. 


Extracts from Report dated September 12, 1899, on Tests oy 
**B” Pattern ‘‘ Incanto” Generator at Stuttgart. 
By FReEperick Ross, Ph. D. (Berlin Univ.) 

The generator is constructed of strong materials, well capable 
of withstanding the wear and tear consequent upon continuous 
use. The whole system has been under my observation for 
— weeks, and from actual tests I can certify to the following 
facts : 

Although the generator was forced to produce gas much faster 
than you advise, there was an entire absence of gas in the resi- 
due. — yield, therefore, from a given quantity of carbide was 
complete. . 

The determination of the heat generated in the carbide chambers 
when the generator was worked at its utmost capacity showed 
that the average temperature did not at any tfme exceed 70 deg. 
Cent. (158 deg. Fahr.) 

I regard this as aremarkable feature of this generator, and out 
of several generators which I have examined, this shows the 
lowest average temperature. The lowness of the temperature is 
further demonstrated by the light colour of the residue showing 
an entire absence of tar. 

Upon testing the quality of the gas before purification, it was 
found that it contained small quantities of ammonia, sulphuretted 
hydrogen, and compounds of phosphorus. 

{ have proved to my entire satisfaction that the gas, as it leaves 
your purifier, is to all practical intents and purposes free from the 
impurities mentioned, and conspicuously so as regards the phos- 
phorous compounds which are principally responsible for the 
troublesome haze and oppressiveness of the atmosphere. 

The pressure of the gas in holder, as indicated by a water gauge, 
was uniformly about 2.3in., or about one-one hundred and seven- 
tieth of the ordinary atmospheric pressure. 

No after-generation of gas from the residue was observed. 

The automatic action of the generator is entirely satisfactory, 
the gas being generated regularly as needed ; the second cham- 
ber coming into use without a'y hitch as soon as the first is 
exhausted. 


WESTINGHOUSE GAS ENGINE. 
To THE EpiToR OF ENGINEERING. 

Srr,—In the choice language used by your correspon- 
dent ‘‘ Onlooker,” I am supposed to have *‘ thrown up the 
sponge, and retreated in such an undignified way from 
this controversy,” that no doubt you will be much sur- 
prised at receiving this further communication. I had, 
indeed, almost decided to let the matter rest so far as I 
am concerned, but I find it apparently necessary to ex- 
plain that the consumption of 18.25 cubic feet per brake 
horse-power per hour refers to a 10 maximum indicated 
horse-power engine, and not to an engine of several times 
that power, styled indifferently a 9 or a 10 nominal horse- 
puwer engine, as it may be found convenient or desir- 
able. The question of nominal horse-power of a gas 
engine, what it is and what it should be, appears to me 
one eminently suited to the powers of ‘‘ Onlooker.” 

It seems also that ‘‘Onlooker” finds the test results 
from Messra. Crossley Brothers’ 25 and 55 nominal horse- 
power engines ‘‘ afford very convincing proof that the con- 
clusion at which he had arrived from theoretical reason- 
ing, viz., that the thermal efficiency is independent of 
the explosion cylinder, is true.” As the only particulars 

iven of the tests were the number of revolutions, the 
ake horse-power, and the gas consumption, and as in 
your issue of September 15, ‘“‘Onlooker” stated ‘‘ this 
efficiency can not be arrived at by determining the brake 
horse-power of the engine,” we are reduced to the con- 
clusion that the number of revolutions has been the de- 
termining factor of his very convincing proof. Thus it is 
that ‘‘scientific men” decide questions of thermal effi- 
ciency. The engines made the same number of revolutions, 
therefore their thermal efficiencies are the same. It is 
well for science that few of ‘‘ Onlooker’s” stamp claim the 
protection of her mantle. They generally claim to be 
practical men. : 

On the principle of making a little go a long way, ‘‘ On- 
looker” attempts to find in the particulars given of the 
tests, material enough to prove that the value of the 
British thermal unit is 1000 foot-pounds. Were he to ask 
Messrs. Crossley Brothers what the mechanical efficiencies 
of their 25 and 55 nominal horse-power engines are, they 
would inform him no doubt. That would at least save 
him the severe strain involved in “thinking” whether the 
differences in the thermal efficiencies agree with the dif- 
ferences in the mechanical efficiencies. I might assist 
him by here stating that the mechanical efficiencies are 
respectively 86 and 88 per cent., but unfortunately 1 find 
by following out his method of proving matters that the 
value of the British thermal unit is neither 772 ror 1000, 
but nearer 2000 foot-pounds ; so I expect he will find some 
other factor as effective as the number of revolutions was. 
I believe, however, that the latest reliable determmations 
place it at 778, a figure now adopted internationally. 

Yours truly, 
JAs. DuNLop. 

206, Gorton-lane, Gorton, Manchester, 

December 4, 1899. 














Extension OF THE Harsour AT ST. PETERSBURG.— 
The Custom House authorities at St. Petersburg are at 
present engaged in extending and improving the com- 
mercial port, which has become a matter of necessity on 
account of the rapidly increasing imports. The whole 


import traffic will be concentrated at the Gutujewrski 
Harbour, where a number of two-storied warehouses of 
brick will be built, in addition to the iron warehouses. 
A number of wooden sheds will also be erected, and at 
the re-opening of navigation next spring the quay accom- 





modation will have been materially increased. 


[Dec. 8, 1899. 
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Gate, Westminster. Paper on ‘‘ Works Management, Methods o' 
Quick Production of Repetition Work,”.by Mr. W. B. Cleverly. 
Society oF Arts.—Monday, December 11, at 8 p.m. Cantor 
Lectures. ‘‘ Art Enamelling upon Metals,” by Mr. Henry Har- 
dinge Cunynghame. Four lectures (Lecture IV.).—Wednesday, 
December 13, at 8p.m. Fifth ordinary meeting. ‘‘Sea Anglin 
and Legislation,” by Mr. F. G. Aflalo. Mr. J. W. Willis Bun 
will preside. Thursday, December 14, at 4.30 p.m. Indian Sec- 
tion. ‘*Round About the Andamans and Nicobars,” by Colonel 
R. O. Temple, C.I.E. The Right Hon. Sir Henry H. Fowler, 
G.C.S.1,, M.P., will preside. 
Tus INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, Decem- 
ber 14, at 8 p.m., at the Institution of Civil Engineers. Ordi- 
nary general meeting. Discussion on Mr. Crompton’s and Mr. 
John Holloway’s papers, if adjourned on the 7th inst.; and 
** Electrical Time Service,” by Mr. F. Hope-Jones. Wednesday, 
December 13, at 7.30 p.m., Students’ Meeting, to be held in the 
Library of the Institution, 28, Victoria-street. The following 
pepe will be read: ‘‘ Electric Tramways,” by Mr. R. Grigg (Stu- 
ent). 
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STRAY CURRENTS AND THE 
STABILITY OF STRUCTURES. 


Tue electrical current, though a century old, has 
lost but little of the mystery which surrounded its 
early years. The nature of electromotive force, 
the seat of this so-called ‘‘force” in a Voltaic 
element, and the theory of the cell itself, are matters 
that are still open to discussion. Though much has 
been written at home and abroad about these elec- 
trical fundamentals, there is evidence that some- 
thing remains to be done, and much to be said, 
before a settlement is reached. 

As a consequence of this incompleteness of know- 
ledge, the current itself is a phenomenon whose 
intimate nature is very imperfectly known, But 
this need not exert any depressing influence on the 
student of science, for the same may be said of 
many other subjects about which, nevertheless, we 
are accustomed to write very fluently, such as 
matter, force, energy, and gravitation. It is, no 
doubt, desirable in the interests of the philosophy 
of science to have clear concepts about the constitu- 
tion of the world that surrounds us; but, on the 
other hand, such familiar acquaintance with the 
inner workings of Nature is not necessary for the 
successful application of any physical agent to the 
wants, comforts, and superfluities of life. The 
Professor of electrical theory may, indeed, be ex- 
pected to enrich the world with his speculations 
about the origin and mechanism of the electrical 
current, but the ordinary man finds more than sufti- 
cient occupation for his professional and leisure 
hours in dealing with its various forms, transforma- 
tions, and vagaries. 

While the current freely acknowledges the 
authority and supremacy of Ohm’s law, it shows 
itself now and again capable of astonishing even an 
expert by its caprices, and setting his detective 
qualities at defiancefor atime. This is due in most 
cases to the provoking tendency which it has for 
making the acquaintance of neighbouring conduc- 
tors, whether linear or massive, solid or liquid. It 
threads its way through the most tangled network 
as easily as through a vulgar bifurcation. Not 
only does it take cognisance of the heart and surface 
of a conductor, but makes itself felt in the sur- 
rounding region which it fills with a whirl of 


can go far abroad and break into countless stream- 
lines of every degree of curvature. Last year Pro- 
fessor Riicker was able to detect the magnetic 
field due to an overhead trolley wire a mile and a 
half away. Sir William Preece, while experiment- 
ing, in 1894, on wireless telegraphy, found cur- 
rents on the surface half a mile back of the earth- 
plates which were 1200 ft. apart. 

Magnetic lines tend to spread out from the con- 
ductor as if in search of the stray filaments from 
other ‘‘ fields” with which they are ever ready to 
interlace. Such intrusion of lines and insidious 
currents usually causes irritation in the physical 
laboratory and annoyance in the magnetic observa- 
tory. The introduction of dynamos a few years ago 
in St. John’s College, Oxford, interfered consider- 
ably with the work of the students, and it was not 
until the laboratory was screened from the exces- 
sive curiosity of the dynamo lines that the disturb- 
ance was eliminated. The screening was effected 
by building up a double wall of separation between 
the rooms te f filling the enclosed space with scraps 
of iron. The same mode of protection is not avail- 
able for magnetic observations, as iron cannot be 
used in their construction. In building the Toronto 
observatory, the stone was magnetically tested, 
blocks showing traces of iron being rejected. In 
the Cavendish laboratory, Cambridge, even the 
hot-water pipes are made of copper. 

Despite the care bestowed on the erection of 
observatories, and the sums spent on their equip- 
ment, several of them have been so far interfered 
with by the proximity of wires carrying heavy cur- 
rents that they have suspended, or are on the point 
of suspending, their observations. Our own 
national Observatory at Greenwich is threatened in 
this way, the magnetic instruments being disturbed 
by the passage of trains on the London Electric 
Railway, although 4} miles away. The Toronto 
observatory is worse off, being within 700 ft. of 
the electric cars. Here work has been discon- 
tinued, and a valuable record thereby interrupted. 
The same is, unfortunately, true of the Naval 
Magnetic Observatory on the Georgetown Heights, 
Washington, the trolley being 1400 ft. distant. 
Professor Mascart repeated the same lamentable 
story before the Académie des Sciences a twelve- 
month ago in respect to the recently equipped 
observatory of the Parc St. Maur, which is half-a- 
mile from the Paris electric tramway. In our 
case the state of affairs is about to be investigated 
by a committee appointed by the Board of Trade, 
and comprising names of the highest eminence. 
A great deal of assistance is to be expected from 
their report, always supposing that the problem 
is soluble. One thing is certain, the electric rail- 
way has come to stay, and that its progress cannot 
be stopped on account of its interference with 
the magnetic observations. There are plenty of 
places in the world which will always be practically 
free from the disturbance of stray currents, and if 
no other remedy can be found, the observatories 
will have to be moved further afield. 

Such a change would involve much inconvenience, 
and if electric traction systems must be extended 
both for the good of companies and the comfort of 
the public, it is none the less a matter of dee 
regret that work which has been carried on with 
scrupulous care for a great number of years, and 
which is of the highest scientific value, should be 
permanently interrupted or even temporarily in- 
terferred with. We know but too little of the 
magnetic conditions of our globe to lose any of the 
few stations in which the magnetic elements and 
their variations are daily and nightly recorded. 
From the publication of Gilbert’s great work, just 
300 years ago, interest in this subject has never 
been wanting ; but we see it to-day taken up in 
every country with unprecedented eagerness. 
Every expedition to high latitudes has its full allot- 
ment of the finest instruments. Continental coun- 
tries have, for the most part, been magnetically 
surveyed. Professors Riicker and Thorpe have 
done the same for Great Britain. In America, 
the work has been zealously carried on for years 
by the Coast and Geodetic Survey. Two large 
volumes have been published under the direction 
of Dr. Mendenhall, giving the elements for the 
cities and a great many country places in the 
United States, as well as beautiful charts showing 
the isogonic, isoclinic, and isodynamic lines for the 
epoch 1900. 

And still the need is felt for more knowledge, 
more details, more observations of local pecu- 
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rocks away from land. It is only when the con- 
tinuous records of observatories have accumulated, 
and data, obtained in the field, greatly increased, 
that mathematical physicists can, with any chance 
of success, proceed to discuss these observations ; 
and, integrating them with respect to time and 
place, draw safe conclusions as to the general dis- 
tribution of magnetism over the earth. The 
stray currents which show themselves so un- 
friendly to magnetic observatories and research 
laboratories, are equally hostile towards our under- 
ground system of water-pipes, gas mains, supports 
of elevated railroads, anchors of bridges, and the 
like. Escaping from the rails of trolley lines, they 
make use, on their way back to the central station, 
of every convenient conductor which they chance 
to meet. The earth is always a favourite on 
account of its high conductivity, for which it is in- 
debted chiefly to the moisture which it contains. 
The embedded pipes, enjoying as they do, on their 
own account, the same electrical privilege, are 
pressed into the service and made to convey their 
proportionate share of the returning elements of 
current. Ohm’s law determines exactly how much 
each conductor will carry, and likewise how far it 
will have to bear its electrical load without assist- 
ance. 

As long as a current is confined to a conductor it 
produces no evil effect ; but it is otherwise at the 
places of entrance and exit ; it is there the damage 
is done. The former acts as the cathode of a large 
electrolytic cell, consisting in order of rail, mois- 
ture, and pipe ; the latter acts as the anode of a 
cell made up of pipe, moisture, and rail. When 
the current passes, the salts dissolved in the mois- 
ture are decomposed, the products of the analysis 
appearing only at the terminal metals. At the 
cathode, oxygen is set free as a secondary effect, 
and the pipe accordingly dissolves. At’the anode 
oxygen, chlorine, and various acid radicals make 
their appearance. These are the chief mischief 
workers. They vigorously attack the metal, corrode 
it, and waste it away. The amount of corrosion 
will depend upon the strength of the current flow- 
ing from a given area and the nature of the salts 
contained in the soil. The chlorides stand first in 
order of activity, then come the nitrates, and last 
of all the sulphates. Most soils contain soluble 
salts of potash, soda, and ammonia. 

It has been estimated that.a current of an ampere 
will dissolve in a year 20 lb. of iron or 75 lb. of 
lead. But it does not require an ampere to effect 
such havoc ; a mere directive electromotive force is 
sufficient to start the electrolysis. The work of 
corrosion will then proceed slowly, but its cumu- 
lative effect will not be a negligible quantity. 
Fortunately there is a remedy for the insidious 
and pernicious work of stray milliamperes ; and 
it is as simple as effective. The electrical tyro 
will name it at once, and so probably will the least 
technical member of a board of directors. Avoid 
all ‘‘earths,” they will say, make your circuit 
metallic throughout, and you will have the best 
yrotection possible for all underground conductors. 
‘he financial committee will also be found highly 
appreciative of the efliciency of the remedy ; but 
they will tell you that the market price of copper 
is so high that they cannot entertain the idea of 
duplicating the conductors. This being the case, 
all that can be done for the present to check the 
fragmentary tendencies of the return current is to 
use heavy bonding. 

There is hope, however, that the radical remedy 
may yet be applied by the help of that new pro- 
duct of the electric furnace, aluminium. It is 
cheap, light, and of good tensile strength. Its con- 
ductivity, it is true, is only 63 per cent. of that of 
copper, but this drawback may be overcome by a 
suitable increase of cross-section. Further experi- 
ments and trials are needed to test how far 
aluminium may successfully replace copper for 
insulated as well as for bare conductors, both over- 
head and underground. If they confirm present 
expectations, we may soon see an end put to the 
destructive effects of stray currents. 

The latest outcry against them comes to us from 
New York, where certain authorities seem con- 
cerned for the stability of the Brooklyn Bridge 
and the adjacent sections of the Third-avenue 
Elevated Railroad. Previous te the recent adop- 
tion of electricity, the bridge cars were operated 
by cable ; but even then currents escaped from the 
Brooklyn trolley lines, crossed the bridge, and 
entered the elevated structure. From this they 


thence back through the earth and the East River, 
to the power station in Kent-street, Brooklyn. 
Since the trolley cars have been allowed to cross 
the bridge, and the cable discarded for electric 
traction, the trouble has been aggravated and 
extended. Complaints having been made from 
time to time by the many parties interested, the 
State Board of Railroad Commissioners have at 
last caused an inquiry to be made as to the seat 
and extent of the evil. The investigation was en- 
trusted to Mr. C. R. Barnes, an electrical expert, 
who, after months of testing and examining, has 
handed in a valuable report. As expected, he 
found a current constantly flowing from the bridge 
terminal into the iron structure of the City Hall 
station of the elevated road. On leaving the 
supporting columns for the earth, it was found to 
flow under a pressure of 2} volts. This maximum 
difference of potential fell off with distance from 
the bridge. ‘The currents were followed to the gas 
mains and water pipes in Park-row and Chatham- 
square, where evidence of electrolytic action was 
found, as well as at the bases of the columns in the 
vicinity of the bridge. It must be remembered 
that it is the amperes which do the damage, and 
that they depend not only on the voltage, but also 
on the resistance of the intervening medium. 

As to the bridge itself, the chief seat of danger is 
at the anchors, of which there are four on each side 
of the river, weighing 23 tons apiece. In the case 
of leakage, they would act as massive anodes, the 
bolts and fastenings gradually deteriorating. It 
was not thought advisable to suspend the traffic 
between the two Boroughs in order to allow excava- 
tions to be made, so that the actual condition of 
these parts, which are of such vital import- 
ance to the stability of the bridge, has not been 
ascertained. If the concrete in which they are 
deeply embedded has proved impervious to mois- 
ture, very little injury can have been done ; but if 
otherwise, even to a small degree, the consequences 
must be disastrous in course of time. 

Mr. Barnes concludes his report by the comfort- 
ing statement that he finds no serious damage to 
have been caused by electrolysis to the supports of 
the Manhattan Railway Company’s works. He, 
however, recommends that the structure be imme- 
diately placed in such condition that, at no point, 
will it be positive to other conductors in the ground, 
more than a volt. But the directors of the Man- 
hattan Company may reasonably object that it is not 
for them to apply the remedy since they are the 
sufferers. The cause of all the injury done is leak- 
age from the bridge. Let that be abolished by the 
Brooklyn Rapid Transit Company, and the evil will 
disappear at once. 

In justice to this company, it must be said that 
they have already taken means to minimise the 
trouble. They have re-tracked their whole system 
with massive and heavily bonded rails, and quite 
recently the eight lines of the bridge were electri- 
cally connected together at the Brooklyn side 
with a stout copper cable, the other end of which 
was thrown into the East River and there fastened 
to large masses of iron. Should these improve- 
ments fail to check the expansiveness of the return 
current, the use of the rails must be abandoned 
and the circuit insulated throughout. But by 
that time we shall know more about the mecha- 
nical and electric properties of aluminium. Present 
prospects encourage the hope that it will show 
great adaptibility to the wants of electrical engi- 
neering, and perhaps prove the panacea of our 
present electrolytic troubles. 





THE ALKALI TRADE 
Tue fact that the ordinary shares of the United 
Alkali Company, which but a few weeks ago stood 
at 30s., are now quoted at over four pounds, is one 
that seems worthy of special comment. During the 
year now fast drawing to a close, the engineering 
trade and the cotton trade of Lancashire have, it is 
hardly necessary to say, had a very good time, but 
until the last two months it cannot be said that the 
heavy chemical trade has experienced anything of a 
similar spurt in business. The fact that large con- 
sumers contract for a year in advance has, of course, 
acted prominently in preventing a rise in prices, 
but any great increase in demand was not apparent 
until the fourth quarter of the year was reached. 
It is to the increased demand for caustic soda that 
the present activity is mainly due, though soda ash 
and bleaching powder are not unimportant factors. 





passed inte the underground system of pipes, and 





But speaking more particularly of caustic soda as 


certainly the most important factor in the situation, 
it may be asked, What is the cause for the suddenly 
increased demand ? The answer to this is expressed 
in the single word ‘‘ mercerising.” To those who are 
not familiar with the term, a word by way of explana- 
tion may not besuperfluous. It has reference to the 
process for imparting a silky appearance and feel 
to cotton by means of caustic soda and special ma- 
chinery, the first two syllables of the term repre- 
senting the name of the discoverer. The initial 
difficulties having been overcome, the process is now 
coming into increasing use in Lancashire and York- 
shire, in which counties alone the consumption of 
caustic soda for mercerising has already reached the 
figure of 300 tons per week. Many foreign countries 
have placed orders for the necessary machinery in 
this country with the object of utilising the process 
now that we have demonstrated its feasibility on 
the large scale. It would not be quite correct to 
say that to this cause alone is due the demand for 
caustic soda, but certainly Continental buyers have 
been recently purchasing cn a large scale, and our 
manufacturers have experienced considerable diffi- 
culty in filling orders, a state of affairs naturally 
productive of higher prices. Consumers in this 
country who make their contracts early for delivery 
over next year were fortunate, as roundly speaking 
the price has now advanced 21. per ton for all the 
grades of caustic. The United Alkali Company 
are, it is understood, fully sold for their present 
output over next year, and means are at once being 
taken to put into order the plant which has been 
out of use for the last few years at some of the 
company’s works. So far it does not seem that 
capital is being expended in the erection of new 
chemical factories, many being the reasons, into 
which we cannot now enter, why due caution should 
be exhibited before launching out into such expen- 
diture. We do not overlook the fact that the 
Electrolytic Alkali Company has just been floated 
to work the Hargreaves-Bird process, but the 
primal products of this company will be bleaching 
powder and carbonate of soda, though, of course, 
it will be possible to turn the latter into caustic 
on the well-known lines. It is hardly to be ex- 
pected that the present demand upon our produc- 
tion by foreign countries will continue, as they 
will assuredly set to work to enlarge their own pro- 
duction. Chemical plant cannot be erected in a 
day, and some little time must necessarily elapse 
before our present prosperity is dimmed. All the 
same, without wishing to prophesy, we shall be rather 
surprised if prices at this time next year are found 
the same as they are to-day, and not on a lower 
plane. 

Caustic soda is at present being produced 
on the large scale by three distinct processes, 
namely, the old Leblanc process, as worked by the 
United Alkali Company, and one or two outside 
firms; the new ferric oxide process of Messrs. 
Brunner, Mond, and Co. worked at Northwich, and 
one other place; and the electrolytic process of 
the Castner-Kellner Company at Runcorn. It is 
no part of our present purpose to enter into the 
details of the several processes, but in view of the 
fact that production of alkali by the electrolytic 
processes is likely to greatly increase in the near 
future, it may be permitted to point out where, in 
our opinion, a weak spot is to be found. Where 
common salt is decomposed by electricity, the 
chlorine is obtained as such, and not as hydro- 
chloric acid, as in the old Leblanc process. Of 
course, from the point of view of the bleach- 
ing powder manufacturer this is right enough ; 
but if the demand for this commodity does 
not keep pace with that for alkali, an excess 
of bleaching powder is likely to be produced 
which may prove somewhat difficult to deal with, 
and which, at any rate, must have the result 
of bringing down prices. Although we are not 
prepared to go to the length of saying that the day 
is not far distant when bleaching powder will be 
given away—an opinion which has been expressed 
—it is certainly a fair conjecture that it will suffer 
from over-production, that is, of course, from the 
producers’ point of view. ; 

Certainly the world cannot get on without 
hydrochloric acid, which is so largely used in 
galvanising, to mention only one application ; 
and the Leblanc process has, in its ability to 
supply this want, a trump card to play over its 
electrolytic rivals. It has been suggested that 
chlorine might be utilised for the deodorising 
of sewage. At the Manchester Section of the 








Society of Chemical Industry a paper was recently 
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read by a gentleman who had been experi- 
menting in this direction. He had used liquid 
chlorine obtained from Germany, the substance 
not being made in that portable form in this 
country. In the course of the discussion the 
great expense of such an oxidising agent was 
clearly brought out, but, apart from this, its use 
would be an entirely retrogade step in sanitation, 
and there is no likelihood of the superfluous 
bleaching powder finding an outlet in this direc- 
tion. The fact of the improvement in the heavy 
chemical business seems, as we have said, at the 
outset, one worthy of notice, even in a journal 
that does not profess to deal explicitly with such 
subjects, for, as is well known, this particular 
Lancashire industry has of late years passed 
through a period of severe depression. 





THE SMITHFIELD CLUB SHOW. 


Tue annual exhibition of fat stock promoted by 
the Smithfield Club was opened at the Agricultural 
Hall, Islington, on Monday, December 4, and, as 
usual, space was found for a side show of agricul- 
tural machinery. With the present Show the Club 
commences a new century of work, and certainly, 
if one may safely augur from the number of firms 
exhibiting, the undertaking has many prosperous 
years before it. Though there is nothing markedly 
novel at the different stands, the display of machi- 
nery is particularly good, and this in spite of the 
fact that the present press of orders have given the 
makers less than the usual inducement to exhibit. 
In fact, many of the machines shown were sold 
before they entered the Hall. 

As usual, traction engines are a notable feature 
at many stands. Messrs. John Fowler and Co., 
Limited, Leeds, show four, in which are included 
a heavy ploughing engine, a road locomotive, and 
an ordinary agricultural engine. Near by Messrs. 
Clayton and Shuttleworth show an 8 horse-power 
agricultural engine, which is notable in being 
specially designed to work the Darby digger. ‘The 
digger itself is shown at the stand of the Darby 
Land Digger Syndicate, Limited. The attachment 
of the machine to an agricultural engine necessitates 
only some minor alterations to the latter. Thus 
special bosses are needed on the hind wheels of the 
engine, since it is from these bosses that the digger 
is hauled, and arrangement must also be made for 
the inclined shaft which connects the digger me- 
chanism with the engine shafting. The digger can 
be easily detached, and the engine can then be used 
for other purposes in the ordinary way. The width 
dug at one passage of the engine is 11 ft. 6 in. 
The depth dug can be adjusted to be from 
2 ft. to 10 in., but if necessary a depth of 18 in. 
can be provided for. Messrs. Clayton and Shuttle- 
worth also show one of their well-known portable 
engines and a horizontal oil engine. Oil engines, 
we observe, seem to be increasing in favour with 
agriculturists, and, as will be seen from what 
follows, visitors to the Show are provided with a 
wide choice of makers. There still seems to be a 
difference of opinion as to the best method of govern- 
ing these engines. Most makers adopt the ordinary 
hit-and-miss arrangement, but others are adjusting 
the charge to the work to be done. This plan is 
claimed to give greater uniformity of speed than 
the hit-and-miss arrangement, though there is no 
evidence that it is any more economical in fuel. 
The Atlas oil engine, shown by Messrs. Edward 
Humphries and Co., Limited, of Pershore, is of 
this type, and the same plan is also followed by 
Messrs. Allen and Barker, of Taunton, who show 
two horizontal engines, one of 8 and the other of 
3} brake horse-power. This firm make use of a 
large vaporiser for the oil. A partial vacuum is 
maintained in this vaporiser by the suction of 
the engine, and, as a consequence of this, oil 
flows into the vaporiser without the intervention 
ofapump. A pipe leads from the vaporiser to a 
valve-box containing the air inlet valve, and thence 
through the governor valve to the cylinder. This 
governor valve is spring-loaded, the com- 
pression of the spring being regulated by the 
governor. When the engine tends to race, the 
governor, increasing the tension of this spring, re- 
duces the vacuuin in the pipe leading to the air 
inlet and the vaporiser. Hence a smaller charge 
enters the cylinder. The exhaust valve is the 
only one positively operated, and tube ignition is 
employed. 

An interesting display of small steam engines is 








to be seen at the stand of Mr. E. S. Hindley, 
of Bourton. One of these is a vertical portable 
engine of }$ nominal horse-power, arranged on 
the same bedplate as a vertical boiler, the whole 
being mounted on wheels, and it can be readily 
hauled by one man. Another interesting engine 
at the same stand is a high-speed vertical com- 
pound electric lighting engine, having cylinders 
6 in. and 10 in. in diameter by 6 in. stroke, and 
designed to run at 400 revolutions per minute. 
The engine is not ‘‘enclosed,” but splasher plates, 
are, of course, provided. The engine is fitted with 
a shaft governor. The principal feature of the 
stand of Messrs. J. and F. Howard, of Bedford, is 
a large straw and hay press, but a light portable 
oil engine is also on view. Messrs. Aveling and 
Porter, Limited, of Rochester, show an 8 horse- 
power agricultural engine and an 8 horse-power 
road locomotive. The latter has been recently 
modified by using two pins instead of one for 
coupling the loose driving wheel, whilst the brake 
is now applied directly to the inside of the rim of 
the driving-wheel, thus replacing the band brake 
previously used. 

Messrs. Crossley Brothers, of Openshaw, Man- 
chester, occupy the next stand, where they exhibit 
a 15 brake horse-power portable oil engine and a 
21 brake horse-power horizontal fixed oil engine. 
These show no changes in detail of any importance, 
and are too well known to need description here. 
As usual, Messrs. Ransomes, Sims, and Jefferies, 
of Ipswich, have a particularly large and varied 
display, ranging from powerful road locomotives, 
traction and portable engines, to haymakers, horse 
rakes, and ploughs. Like some other firms, they 
also show highly finished horizontal engines, which 
are perhaps scarcely suited to agricultural require- 
ments, since no prudent man would trust such 
triumphs of the engineer’s art to the far-from- 
tender mercies of the average farm hand. Still, ‘it 
seems that there is a cunsiderable demand for 
these motors amongst country gentlemen who 
visit the Show, and who use them for electric 
lighting, and, of course, a competent attendant is 
then employed. 

Messrs. EK. R. and F. Turner, Limited, of 
Ipswich, have also a varied display, showing, in 
addition to engines, their well-known corn crushing 
and grinding mills. 

The next stand is occupied by the Campbell Gas 
Engine Company, Limited, Halifax, who show two 
oil engines, one of 3 and the other of 15 horse-power. 
The mechanism of this engine is well known, and 
the specimens exhibited show no changes of any 
importance from previous exhibits. The vaporiser 
used in these engines is of small dimensions. The 
oil is sprayed into this vaporiser by the incoming 
air on the suction stroke, and being then gasified 
passes into the cylinder for compression and subse- 
quent explosion. The ignition is effected by the 
usual tube heated by a special petroleum lamp, 
which also maintains the temperature of the 
vaporiser. 

Messrs. Ruston, Procter, and Co., Limited, of the 
Sheaf Iron Works, Lincoln, show several steam, 
in addition to one of their oil engines. One of 
the former is a compound portable engine of 10 
nominal horse-power, fitted with variable expan- 
sion gear. A well-finished horizontal engine, 
having a cylinder 10 in. in diameter by 20 in. 
stroke, forms another item of the exhibit. This 
engine has also automatic expansion gear of the 
Meyer type. A small high-speed engine, fitted 
with a shaft governor, and having a cylinder 
83 in. in diameter by 8 in. stroke is also shown. 
This, as is the case with all the other high-speed 
vertical engines exhibited, is open fronted, the 
enclosed type of engine being out of favour with 
users, unless it is single-acting, or provided with 
forced lubrication. Otherwise the adjustment neces- 
sary to preventing knocking at high speeds cannot be 
so readily effected. With single-acting engines, and 
with those having forced lubrication, adjustment 
of bearings is but seldom needed, and there is no 
valid objection to enclosing the engine. Messrs. 
Robinson and Auden occupy their usual stand at 
the south-western corner of the Hall. The Robin- 
son shaft governor, which we illustrated in our last 
issue, is perhaps the principal feature of the ex- 
hibit. A small veciieak high-speed engine is shown 
fitted with this governor, and deserves attention in 
having extremely short ports to the cylinder, in spite 
of the fact that the bearings are kept close to the 
crank cheeks on either side, the eccentric and the 
governor being placed outside the main bearing. 








The connecting-rod is not connected directly to the 
valve spindle, but drives it through a fork embracing 
the whole height of the steam chest, and connected 
to this spindle above and below. The other ex- 
hibits included a 6 nominal horse-power portable 
engine and a 4 ft. 6 in. thrashing machine. 

At the next stand, Messrs. Marshall, Sons, and 
Co., of Gainsborough, have an exhibit almost iden- 
tical with that shown by them last year. It includes 
a fine ‘horizontal engine, with Proell valve gear, 
the cylinder being 10 in. in diameter by 24 in. 
stroke. Amongst the other exhibits are a com- 
pound horizontal engine, a 7 horse-power portable, 
and a 6 horse-power simple traction engine. All 
these exhibits are of the firm’s usual substantial 
design and most excellent workmanship. At the 
same end of the building will be found the exhibit 
of the Trusty Engine Works Company, Limited, 
Cheltenham, who have on view one of their 12} 
brake horse-power oil engines, and also a smaller 
one of 34 brake horse-power. Neither engine 
differs in any essential detail from those previously 
shown by the firm. 

At their usual corner stand Messrs. Robey, 
of Lincoln, have a fine exhibit of engines of all 
classes. Amongst them is a highly-finished hori- 
zontal engine fitted with the Richardson-Rowlands 
automatic expansion gear. This type of engine, 
it will be remembered, has the valve chest on top 
of the cylinder. The valves themselves are of the 
equilibrium type, and permit of the clearance at 
the cylinder ends and ports being very small. The 
cut-off is effected by a trip gear regulated by the 
governor. The engine shown hasa cylinder 94 in. 
in diameter by 20 in. stroke, and is designed to run 
at 120 revolutions per minute. The firm also show 
one of their semi-portable undertype engines, a 
type of engine, now so popular, which was origi- 
nated by Messrs. Manning and Wardell, of Leeds, 
who exhibited it at the Royal Agricultural Society’s 
Show at Manchester in 1869, but which Messrs. 
Robey and Co. were the first to introduce on an 
extended scale. A small vertical high-speed elec- 
tric lighting engine, having a cylinder 74 in. in 
diameter by 7 in. stroke, and designed to run at 
any speed up to 400 revolutions per minute, accord- 
ing to the requirements of the purchaser, is also to 
be seen here. It is of the open pattern, and is, of 
course, provided with every facility for lubricating 
it while running. 

At the next stand Messrs. Wallis and Stevens, 
Limited, of Basingstroke, show one of their agri- 
cultural traction engines. A traction engine has 
to work at very different outputs. When taking a 
load up a steep hill, the demand for power is out of 
all proportion to that needed on the level, so that, 
speaking generally, such engines are much under- 
loaded most of their working time. For this reason 
Messrs. Wallis and Stevens claim that compound 
engines are unsuitable, and have accordingly aimed 
at economy in a different way, viz., by fitting their 
engines with an expansion valve, operated at will 
either by the governor or by hand. The arrange- 
ment is such that the point of cut-off is unaltered 
by reversing the engine. : 

Messrs. Richard Garret and Sons, of Leiston, 
show their well-known portable and _ semi- 
portable engines, the only changes in which 
are, we believe, a slightly further extension in 
the use of white metal bearings. These are 
claimed to be particularly advantageous in the 
case of engines which have to pass into hands 
by no means too skilful, as even if the bearings 
are allowed to get hot, the damage done is 
small, since the shaft is not scored. The eccentrics 
are now lined with this material, a fairly hard alloy 
being used here. The firm have developed a 
system of casting these liners in chills and have 
thus reduced the labour of fitting to a minimum. 
The portable engine is fitted with a Pickering 
governor, making a very neat job. 

Messrs. Richard Hornsby and Sons, of Grant- 
ham, show a portable engine, a horizontal oil en- 
gine, a thrashing machine, and other exhibits. 
The oil engine is of 8 brake horse-power, and is of 
the firm’s well-known type. It differs, however, 
in some slight details from the one shown last 
year. The water jacket is now carried round the 
vaporiser, and no ignition tube is used even for 
starting the engine. At starting, a powerful fur- 
nace containing about 10 minutes’ supply of oil is 
lighted under the vaporiser, and rapidly raises it 
to the working temperature, and the engine once 
started, the firing of each charge takes place auto- 
matically at the end of the compression stroke, the 
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requisite degree of heat being maintained by the 
combustion of the previous charge. 

Messrs. W. Tasker and Sons, Limited, of An- 
dover, have on view an 8 horse-power traction 
engine and a 4 ft. 6in. thrashing machine. The 
engine has a single cylinder, the safety and stop 
valves being on top of this, so that there is but 
one opening in the boiler. The steam to the 
stop valve passes through the cylinder jacket. 
An agricultural locomotive of an unusual type is 
shown by Messrs. P. J. Parmiter and Co., of 
Tisbury. The furnace door and attendants’ plat- 
form is at the side in place of the end of the fire- 
box, and the rear is supported on a large roller 
wheel which gives a wide bearing and enables the 
engine to traverse safely very heavy ground. 
This roller forms also the driving wheel, and 
hence the usual differential gear can be dispensed 
with. The engine is fitted both for ploughing on 
the rope system and by direct haulage, the ploughs 
in the latter case being attached behind the roller 
wheel, 

The only machinery in motion is to be 
found in the entrance arcade, where a Stockport 
gas engine and a Tangye oil engine are both shown 
at work. Messrs. Blackstone and Co., Limited, 
of Stamford, have also oil and gas engines on 
view here. A fine assortment of lighter agricul- 
tural plant is to be seen in the galleries, but the 
different makes of horse rakes, mowing machines, 
reapers, and binders differ so little in general 
design that mention of them would amount toa 
mere catalogue of makers’ names. Many of them 
form, however, very interesting studies in me- 
chanism, and the knotting apparatus of the binder 
is a masterpiece of ingenuity which has never been 
excelled and seldom equalled. This, of course, 
has now been many years befure the public, but 
can never lose its interest to the engineer. 





ELECTRIC AND GAS SCHEMES IN 
PARLIAMENT. 

In no previous year has so much municipal 
vitality been displayed as is indicated by the ap- 
plications notified for the ensuing Session of Parlia- 
ment for water and gas schemes, electric lighting 
projects, and harbour works. The Urban District 
Councils especially show activity in connection 
with the purchase of works hitherto carried on by 
private companies, as well as in the projection of 
new works. Thus Urban Councils are purchasing 
nine water undertakings and six gas works. Even 
in the matter of electric lighting and traction 
schemes, we find a wealth of proposals from such 
boards which is almost alarming, for one thing is 
certain—that isolated stations with a relatively small 
demand cannot yield those economical results which 
insure a low rate of charge per unit of power, 
the factor which alone means the extension of the 
use of electric current. Of 104 tramway schemes, 
65 are by municipalities, including 14 Urban 
Councils ; while of 123 electric lighting projects, 62 
are by local authorities, including 38 Urban 
Councils. Several of the Urban Councils, pro- 
bably, anticipate the taking of their current in 
bulk from large producing stations; in which 
case, of course, good results may attend the mere 
retailing of electricity for lighting, or its applica- 
tion for traction. But even here there is room 
for doubt. There are several cases of large areas 
of electrical supply, and while we give a list of 
separate projects, some reference may first be made 
to these large schemes. 

One of the large distribution areas is to be that 
north of the Metropolis, including parts of Middle- 
sex, Hertford, and Essex, the districts to be sup- 

lied in bulk including the Poor Law Unions of 
Tendon, Barnet, Edmonton, Ware, Hertford, 
Hatfield, Welwyn, St. Albans, and Chingford and 
Walthamstow. Land is to be acquired at Edmon- 
ton and Hertford for genevating stations, the 
former adjoining the River Lea, and the other is 
also close to the Great Northern Railway. 

In reference to London, it may be said that the 
County of London and Brush Provincial Lighting 
Company, Limited, propose the purchase of land at 
several points for generating stations—at the Surrey 
Canal, in the parish of St. Giles, Camberwell ; at 
the Bell-lane Creek, on the River Wandle ; at the 
City-road Basin, on the Regent’s Canal ; at South- 
wark and at Streatham. 

The Charing Cross and Strand Company’s appli- 


cation in connection with the lighting of the City of | © 


London, is for the construction of a generating 








station at West Ham, and for the construction of 
a railway within it ; and this station will be put in 
connection with their whole area of supply in the 
West as well as in the City. 

Another of the large distribution schemes is that 
undertaken by the Midland Electric Corporation 
for Power Distribution, Limited, who secured 
Provisional Orders in 1898 and 1899. They pro- 
pose now to greatly extend their area, including 
extensive tracts in the counties of Stafford and 
Worcester, notably the borough of Stafford, the 
borough of Smethwick, the urban districts or town- 
ships of Perry Barr, Upper Penn, Bushbury, Old- 
bury, and Stourbridge, and to take over the powers 
already granted in connection with Handsworth, 
Lye and Wollescote, and Halesowen. 

The South Wales Electrical Power Distribution 
Company intend to supply electricity to the whole 
of the county of Glamorgan, and so much of the 
county of Monmouth as lies between Glamorgan 
and the River Usk to the west of that river, in- 
cluding the whole of the county boroughs of Car- 
diff, Swansea, and Newport, and all cities and 
boroughs within such area. There are to be three 
generating stations. 

The Lancashire Electric Power Company propose 
to make four stations near the coal mines, and 
supply current in bulk or otherwise, throughout 
the county of Lancaster, except that part north of 
the River Ribble. 

A new company proposes another extensive area 
of supply in the counties of Northumberland and 
Durham, which includes Newcastle-on-Tyne, Tyne- 
mouth, Willington Quay, Gosforth, Wallsend, 
Walker, Newburn, Benwell, Fenham, Weetslade, 
and Longbenton, all in Northumberland ; South 
Shields, Gateshead, Jarrow, Blaydon, Whickham, 
Felling, Hebburn, and Ryton, all in Durham. 
Another company also to be yet incorporated wishes 
ta supply in bulk the same and other districts of 
Durham, including Gateshead, South Shields, 
Chester-le-Street, Sunderland, Houghton-le-Spring, 
Durham, Easington, and Hartlepool, their proposed 
generating stations being located at Gateshead and 
at Harraton. A third company—the County of 
Durham Company—seek power in connection with 
several separate towns, and Sir Thomas Richardson, 
Mr. D. B. Morison, and others are also projecting 
a supply for several towns in Durham, so that 
interests are bound to clash in this county and 
Northumberland. The Urban Electric Supply Com- 
pany and the Electric Corporation for Power Dis- 
tribution have each set their minds on several 
districts. 

Of the total of 123 schemes included in the 
appended list there are 62 by local authorities, 
38 being Urban District Councils : 


Exectric LIGHTING AND PowER DIstRIBUTION 
SCHEMES. 
Promoters. 
Liverpool District Lighting Com- 
pany, Limited. 


District. 
Allerton, Much Woolton, 
Little Woolton, Child- 

wall, and Garston 


Barmouth Urban District Council. 
Bridlington Town Council. 
Barnet Urban District Council. 
Battersea County of London and Brush Com- 
pany. 
Barnstable (Devon) Corporation. 
Berwick-on-Tweed Urban Electric Supply Company, 
Limited. 
Birkenhead (Extension) Corporation. 
Bonchurch Ventnor Electric light and Power 
Company, Limited. 
Barnard Castle Sir T, Richardson and others. 
Banbury Electric Power Distribution Com- 
ny. 
Brierfield when District Council. 
Bishop Auckland Urban Electric Supply Company, 
Limited. 
Bridge of Allan and Dun- Urban Electric Supply Company, 
blane Limited. 
Brecon Corporation. 
Bredbury and Romiley Urban District Council. 
Broughty Ferry Corporation. 
Bishop Auckland County of Durham Electrical Power 
Distribution Company, Limited. 
Boston Corporation. 
Basingstoke Corporation. 
Cobham Cobham Gas Company. 
City of London (Extension) gr! of London Electric Lighting 
ompany. 
City of London Charing Cross and Strand Electric 


Supply Corporation, Limited. 


Chester-le-Street County of Durham Electrical Power 
Distribution Company, Limited. 

Cambridge Corporation. 

Cleckheaton Urban District Council. 

Caterham and Warlingham Urban Electric Supply Company. 

Cheadle and Gatley Urban District Council. 

County of Durham Company to be incorporated. 

Cheltenham and District | Corporation. 

Clacton-on-Sea Urban District Council. 

Crowborough Urban District Council of Uckfield. 

Cleethorpes (Lincoln) Urban District Council. 


Sir T. Richardson and others. 


owpen 
County and City of Dublin Dublin Electric Lighting Company, 
Limited. 
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District. 
Dartmouth 
Devonport 
Erdington 
Elland (West Riding), 

Yorks 
Exmouth 
Egremont 
Enfield 


Festiniog 

Farnham 

Freshwater and Totland 
(Isle of Wight) 

Felixstowe and Walton 

Gosport and Alverstoke 
(Hants) 

Grantham 


Gosforth 

Garston 

Hebburn (Durham) 
Hyde 


Harrow 


Jarrow, Hebburn, and Fel- 
li 


ing 
Jarrow and Hebburn 
Lambeth 


Liversedge 
Lancashire 
Lymington 
Limehouse 


Llandilo 
Littleborough 
Lytham 
Llanrwst 


Leek 

Long Eaton 

Mile End Old Town 
(London) 

Middlesex, Hertford, and 
ussex 


Es 
Midland Area 


Morley 
Malton 
Marylebone 


Maryport 

Nuneaton and Chilvers 

Newark 

Neath, Briton Ferry, and 
Aberavon 

Newhaven 

Newcastle-on-Tyne 


Northumberland and Dur- 
ham Counties 

Nantwich 

Ormesby 

Oswestry 

Ormskirk 

Ogmore 


Penrith 

Pwllheli 

Penzance (Cornwall) 
edcar 

Ramsgate 


Ramsgate 

Romford 

Rotherham 

Royal Leamington Spa 


Redruth 


Stamford 

St. Helens (Isle of Wight) 

Spennymoor ; 

Sowerby Bridge (West 
Riding), Yorks 

St. Georges - in- the - East 
(London) 

Sudbury (Suffolk) 

Seaford (Sussex) 

Sandgate (Kent) 

Shildon and East Thickley 

South Blyth 

South Wales 


Sleaford 
Sheerness 


Seaham 
Sevenoaks 


Southwold 
Staines, Egham, and Chert- 


Sey 
South Lancashire 
Tunstall 
Teddington and Twicken- 
ham 


Thirsk 
Twickenham and Tedding- 
ton 


Totnes (Devon) 
Uxbridge and District 


Whitefield 
Weybridge 


Wallington 
Wellingborough 
Woking 


Promoters. 
Urban Electric Supply Co y 
Limited. vied tiie 
Corporation. 
Urban District Council. 
Urban District Council. 


Urban District Council. 
ena go mere Council. 
r lectric Supply Com y 
Limited. oe 
Urban District Council. 
Urban District Council. 
Local Company. 


Urban District Council. 
Urban District Council. 


Urban Electric Supply Company, 
Limited. 

Newcastle-upon-Tyne Electric Supply 
Company. 

Liverpool District ‘Lighting Com. 


y. 

Unes District Council. 

Corporation. 

Urban District Council. 

County of Durham Electrical Power 
Distribution Company 

Walker and Wallsend 


Company. 

South London Electric Supply Cor- 
poration, Limited. 

Urban District Council. 

Company to be incorporated. 

Corporation. 

Board of Works for Limehouse Dis- 
trict. 

Urban District Council. 

Urban District Council. 

Urban District Council. 

Llanrwst Electric Supply Company, 
Limited. 

Urban District Council. 

Urban District Council. 

Vestry. 


Union Gas 


Company to be incorporated. 


Midland Electric Corporation for 
Power Distribution, Limited. 

Corporation. 

Sir T. Richardson and others. 

Marylebone Electric Supply Com- 
pany, Limited. 

Urban District Council. 

Urban District Council. 

Corporation. 

Electrical Power Distribution Com- 


pany. 
Several Residents. 
Newcastle-upon-Tyne Electric Supply 
Company (additions). 
Company. 


Urban District Council. 

Urban District Council. 

Corporation. 

Urban District Council. 

Ogmore Valley Electric Light and 
Power Supply Company, Limited. 

Urban District Council. 

Corporation. 

Corporation. 

Urban District Council. 

Isle of Thanet Electric Tramways and 
Lighting Company, Limited. 

Corporation. 

Urban District Council. 

Corporation. 

Midland Electric Light and Power 
Company. 

Urban Electric Supply Company, 
Limited. 

Urban Electric Supply Company. 

E. I. Bax. 

Sir T. Richardson and others. 

Urban District Council. 


Vestry. 


Corporation. 

Several Residents. 

Urban District Council. 

Urban District Council. 

Sir T. Richardson and others. Z 

South Wales Electric Power Distri- 
bution Company. 

Urban District Council. 

Electrical Power Distribution Com- 


County of Durham Electric Power 
Distribution Company. 

Electrical Power Distribution Com- 
pany, Limited, London. 

Corporation. 

Electrical Power Distribution Com- 


pany. a 
Company to be incorporated. 
Urban District Council. — 
Richmond (Surrey) Electric Light 
and Power Company. 
Sir T. Richardson and others. 
Local Company. 


Totnes Electricity Supply Company. 

Uxbridge Development Syndicate, 
Limited. 

Urban District Council. 

Urban Electric Supply Company, 
Limited. , 

County of Surrey Electrical Power 
Distribution Company, Limited, 
Electrical Power Distribution Com- 

pany, Limited. . 
Woking Electric Supply Company. 


Gas Works. 
Although electricity is making immense strides, 
there are those who have still faith in coal gas; and 
while none of the large towns project works of 
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any consequence, we find several urban councils 
purchasing companies’ undertakings, and others 
again proposing new works ; but in no case are the 
schemes of great magnitude. Taking the London 
works, we find that the South Metropolitan Gas 
Company are taking over that part of the Gas 
Light and Coke Company’s undertaking south of 
the Thames; and they further propose a variation 
in the standard price dependent on a variation in 
illuminating power, with increase or decrease of 
dividend dependent on the decrease or increase of 
price and illuminating power. The dividend now 
varies with the price, but the arrangement as to 
illuminating power is new. 

The Gas Light and Coke, Commercial Gas, and 
South Metropolitan Companies are promoting a 
joint Bill for the organisation of a testing system, 
with photometer and other apparatus for making 
complete tests as to illuminating power, &c. The 
Wandsworth and Putney Gas Light and Coke 
Company propose a rearrangement of capital and 
additions to works. 

The Irthingborough Gas and Coke Company, 
Limited, whe supply gas to Little and Great 
Addington, Woodford, Chelveston-cum-Caldecott, 
as well as in the district which gives the name to 
the company, all in Notts, seek powers by Pro- 
visional Order to extend their works, and to manu- 
facture, purchase, hire, and supply gas - using 
appliances. A new company—the British Gas 
Company—who supply several districts in the 
Potteries, apply for Parliamentary powers to ex- 
tend their works at Etruria, Hanley, Browhills, 
and Burslem. It is not usual for even a Provi- 
sional Order to be applied for by one person, but 
this year we have Charles Schofield, of South 
Elmsall, in the county of York, seeking for power 
to construct gas works in South Elmsall for the 
public supply of that parish and South Kirkby 
and North Elmsall. The Maidenhead Gas Com- 
pany wish also to extend their works at Taplow, 
and to supply gas in bulk to other gas concerns 
for distribution by them, and at the same time 
certain alterations in regard to meetings, &c., are 
proposed. The Redhill Gas Company propose to 
increase the capacity of their works, and will pur- 
chase land from the London, Brighton, and South 
Coast Railway for the purpose, and they also wish 
to increase their capital, &c. 

The Glastonbury Corporation propose to purchase 
the local gas company’s undertaking and to extend 
it ; but the company also promote a Bill which cer- 
tainly does not suggest agreement with the corpo- 
ration. The Cleethorpes Gas Company propose 
new works in that town, close by the Great Grimsby 
water works. Glyncorrwg Urban District Com- 
pany are purchasing the undertaking of the Llynvi 
Valley Gas Company. The Urban District Council 
of Rothwell (Northampton) propose to purchase 
the works of the existing company, and to add to 
them, as do also the Urban District Council of Col- 
wyn Bay. Grantham Gas Company are re-arrang- 
ing their stock and extending their works. 

Abergele Gas, Coke, and Water Company apply 
for a Provisional Order to enable them to extend 
their works for supplying the neighbouring districts 
of Abergele and Pensarn, in Denbighshire, and to 
sell in bulk to local authorities and others, as well 
as to recover residual products. The Mablethorpe 
and Sutton Gas Company also propose to extend 
the works for these and adjacent districts in Lin- 
colnshire, and to make and supply gas engines and 
fittings, &c., as well as to manufacture and sell 
residual products. The Morecambe Urban District 
Council promote a Bill to authorise the buying out 
of the company, and to supply Slyne with Hest, 
and Heysham, as well as to extend the works. 
The Ossett Gas Company wish to extend the area 
of supply to various districts in the West Riding 
of Yorkshire, notably Crigglestone and Shitlington. 
The Wath-upon-Dearne and District Gas Works 
are to be extended. Kingston-upon-Thames Gas 
Company also propose extensions to their works. 

The Littlehampton Gas Company propose to ex- 
tend their works and their area of supply so as to 
include adjoining districts in Preston, Ruslington, 
part of Angmering, and Lyminster, Tortington, 
all in the county of Sussex. The Urban District 
Council of Colwyn Bay and Colwyn, in Denbigh- 
shire, propose to purchase the undertaking of the 
eg now supplying these districts. Similarly, 
the Urban District Council of Newtown and Llan- 
llwchaiarn intend to acquire the undertaking of the 
company in this district. The Bedford Gas Light 
Company propose to increase their capital and gas- 





producing plant. The Wolverhampton Gas Company 
propose new works within that town. A company 
is to be incorporated to supply gas to East Langdon, 
Westcliffe Oxney, and St. Margaret-at-Cliffe, all in 
the county of Kent. The Lymington Gas Company 
propose to extend their works, as also do the Hes- 
well Company, Chester. A new company proposes 
to make works for the supply of Elham, Lyminge, 
Stowting, Monks Horton, Stelling, Stelling Minnis, 
Barham, Kingstone, Denton, Wootton, Swingfield, 
Acrise, and Paddlesworth, all in the county of 
Kent. The Falkirk Corporation, in Stirlingshire, 
are extending their boundaries and their gas works 
in the one Bill. 





NOTES. 
THE GrowrTH or Russran InpustRy. 

Or late years Russian industry has developed 
and expanded at a rate of which one would hardly 
have dreamt a few yearsago. The following Table, 
giving the sums invested in industrial undertakings 
during the last fourteen years, tells its own tale : 


Roubles. 
1885-9 ... 35,072,000 
1890-4 ... 47,355,000 
1895-8 ... 220,354,000 


A further sum of about 130,000,000 roubles has 
been applied to the building of the Usuri Railway, 
to the Russo-Chinese Bank, and to payment for 
ceded Chinese territories, and the question natu- 
rally arises, From whence has Russia drawn this 
large capital? The reply is, apart from direct 
investment of foreign capital within the Russian 
Empire, that the bulk of Russian bonds and of 
debentures, &c., of which the Russian Government 
has guaranteed the interest, have found their way 
to foreign countries, about 60 per cent. of the 
Russian National Debt being held by foreigners. 
The extensive orders which the Government, during 
the last few years, has placed with home manufac- 
turing concerns have given many of these a splendid 
lift, and their shares rose to what in many cases 
were purely fancy prices. The banks, too, did all 
they could to encourage the home industry, but 
they have since had to somewhat retrench, which 
fact has, of course, in many instances brought about 
a reaction. 


LarcE ELEctRIC GENERATORS. 

The largest electric generators hitherto con- 
structed are those owned by the Niagara Falls 
Power Company. These generators, which have 
often been described, are of 5000 horse-power 
each ; they were built by the Westinghouse Electric 
and Manufacturing Company, of Pittsburg, who 
are also constructing fifteen 5000 horse-power gene- 
rators for the St. Lawrence Construction Com- 
pany, and sixteen for the Third Avenue Railroad 
system of New York. Now, however, it appears 
that electric generators of 5000 horse-power capa- 
city are in a fair way to be considered as compara- 
tively small affairs, for already the Westinghouse 
Company have contracted to build eight generators 
of 6650 horse-power each for the Manhattan Ele- 
vated Railway Company, of New York. Mr. 
George Gould, president of the Manhattan lines, 
has announced the award of the contract, and has 
said that the first electric trains on his lines will be 
running within twelve months from the present 
date. The alternating current is to be used. This 
will be changed at sub-stations by ‘‘ step-down ’ 
and converting devices into direct current, which 
will be delivered to a third rail at a potential of 
500 volts. The rotary converters will be of 2000 
horse-power each, and there will be twenty of them. 
Kach generator will stand 40 ft. in height, and the 
rotary element, which includes in itself the 
rotary field for the generator and flywheel of 
the engine, will be mounted directly upon the 
shaft of the engine, and will be 32 ft. in diameter. 
Each engine and generator complete will weigh 
1000 tons. The Board of electrical construction 
of the Manhattan Elevated Railway Company is 
composed of technical men who are well known in 
the various branches of engineering. It is needless 
to say that they have given long and careful con- 
sideration to a problem so vast and intricate as 
that of converting a metropolitan steam railway 
system into an electrically operated line, and it 
is noteworthy that after the most minute inspec- 
tion of the work, the facilities, and the output, 
of the leading electrical concerns, they have 
placed their orders for the generating and sub- 
stations with the Westinghouse Company. These 
facts are the more interesting to the British public, 





because the British Westinghouse Electric and 
Manufacturing Company, Limited, are about to 
build large works at Manchester, and as these works 
will be laid out on a scale of magnitude similar to 
the parent establishment at Pittsburg, it will not 
be long before we have in Great Britain work- 
shops 8 psa of producing electrical apparatus as 
large and as powerful as those for which the West- 
inghouse Company has so high a reputation. 


Untrep States SHrppinc Bounties. 


America pays 35 millions sterling for the car- 
riage of her foreign trade, and of this less than 
one-tenth is earned by American-owned ships. 
The desire is naturally strong to retain this money. 
On the Lakes the American ships are without com- 
petitors ; the law precludes foreign opponents in 
the coasting trade, and thus America has the 
largest coasting fleet—21,397 vessels of 4,015,992 
tons gross ; but it does only 9 per cent. of its own 
foreign trade. United States ships, it is contended, 
should be encouraged as an element in national de- 
fence, in maintaining insular territory and foreign 
markets, and, of course, for the promotion of ship- 
building. To admit free ships to the United States 
flag would not conduce to the latter, for it is ad- 
mitted that British ships are cheaper. To discrimi- 
nate in favour of American ships in fixing import 
or export rates would be contrary to the ordinary 
favoured nation treatment and, therefore, bounties 
on all American foreign shipping are again advo- 
cated, and forms the subject-matter of a Bill to be 
brought forward in the session of the Legislature just 
opened. It is said that the monthly wage bill of an 
American steamer of 2500 tons gross is 277/., as 
against 170/, for a British steamer of the same size, 
1291. 4s. for a German steamer, 110]. 16s. for a 
Dutch steamer, and 1021. 4s. for a Norwegian vessel. 
These figures, given by the Commission of Naviga- 
tion, suggest that if the United States ships are to 
compete even with British vessels, very heavy sub- 
sidies will be necesssary, for 100/. per month is a 
large difference. But the Bill limits the maximum 
subsidy in any year to 1,800,000/., and as 300,000. 
are already paid for mail subsidies, the net in- 
creased payment would be 1} million. This, it is 
contended, is not a great sum when compared with 
the mail subsidies of European nations and of 
Japan, the total for all being 5,200,0001.; but as 
has been shown by Continental returns, bounties 
alone cannot build up a great shipbuilding or 
shipping industry. France pays liberal bounties 
for French shipbuilding, but Clyde builders are 
now constructing six vessels which are to be as 
far advanced as possible on the Clyde, and then to 
be sent in pieces to France for ‘‘ construction ” 
there. Comment is uncalled for. 


Tue Latest AMERICAN CoMBINE. 


There has been a marked reduction of late in 
the trust formation movement in the United States, 
for the reason, perhaps, that there is now very 
little left to combine. Butthe ground has not been 
covered absolutely. For instance, we have received 
details of a consolidation of Southern iron interests, 
to be known as the Sloss-Sheffield Steel and Iron 
Company, and having a capital equivalent to 
4,000,0001. sterling. The undertakings which have 
been absorbed by the Sloss Iron and Steel Com- 
pany, of Birmingham, Alabama, which appears to 

ave taken the initiative in the movement, are the 
Philadelphia Furnace, of Florence, Ala. ; the Ensley 
furnace properties of Sheffield, Ala.; the Gulf Coal 
and Coke gam 4 property; the Brown Ore 
properties of West Point, Tenn. ; and Russelville, 
Ala. The Corona Coal and Coke Company pro- 
perty may also be acquired. The first-named 
company possesses four furnaces with a capacity 
of 200 tons each per diem, besides 30,000 acres of 
ore lands, including the Red Mountain vein of from 
12 ft. to 15 ft. in the thickness developed at two 
points ; 15,000 acres of coal lands fully developed 
with 13 openings and a capacity of 5000 tons per 
day ; 6000 acres of coal lands at Bessemer, Ala., un- 
developed ; 1000 coke ovens, 775 dwelling houses, 26 
store warehouses and office buildings, and a dolomite 
quarry fully developed. With the Ensley property 
(two furnaces) go 14,000 acres of coal lands with 200 
coke ovens, 13,000 acres of ore-bearing land lime- 
stone quarries. Concerning Brown Ore, we are told 
that it is located at West Point, Tenn., that it is 
capable of yielding 20,000,000 tons of 50 per cent. 
ore, and that the furnaces of Sheffield, 29 miles 
away, derive their supplies from it. The Russell- 
ville ground comprises 5000 acres of brown-ore 
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land, part of which is developed, and which 
is capable, according to the estimate, of turn- 
ing out as much as 50,000,000 tons before be- 
coming exhausted. The Gulf Coal and Coke 
Company owns 25,000 acres of mineral land in 
close contiguity with an important railway junc- 
tion; while the Corona Company controls 16,000 
acres of hard coal land, developed to a capacity 
of 1200 tons a day. Altogether, the Sloss-Shef- 
field Steel and Iron Company will have in addition 
to the Ensley coal and ore lands and coke ovens, 
seven blast-furnaces with 1400 tons capacity a day, 
1500 coke ovens, 62,000 acres of coal lands, 31,500 
acres of brown and red ore lands, carbonate and 
dolomitic limestone quarries, 1200 tenement houses, 
and 31 stores, warehouses, and office buildings. 
The special significance of the amalgamation con- 
sists in the fact that the company is a Southern 
one. In that section of the United States, the 
manufacture of iron and steel goods has made rapid 
progress in the past few years, and it is believed 
that by a unity of force much further strength will 
ensue. It is stated in the prospectus of the new 
company that ‘‘when certain of the properties to 
be acquired are put in active operation, it is esti- 
mated that the output of pig iron will be increased 
150,000 tons per annum.” Of the cash to be pro- 
vided by the plan, 962,000 dols. will be available 
for betterments, improvements, and working 
capital, so that the company means business. 








MISCELLANEA. 

Tue collection of photographs taken by members during 
the recent visit of the Institution of Electrical Engineers 
to Switzerland are on view in the library of the Institu- 
tion, and will remain there till Tuesday, December 12. 


Four prizes of 100/. and four of 50/. each are offered by 
the Motor Car Club for inventions in connection with 
motor cars, for deodorising the exhaust, for starting, for 
igniting, and for simplicity of construction. 


On December 7 Mr. J. E. Blakesley, M.A., read a 
yaper on the fireproofing of floors, before the Civil and 
fechanical Engineers’ Society. The et dealt with 
various forms of construction, and with different mate- 
rials that can be employed with advantage. 


A new telephone cable is being laid between Hildes- 
borg, on the Swedish coast, and Vedbék, in Denmark. 
It is intended for telephoning between Sweden and Ger- 
many, and in connection with this cable will be erected 
new heavy copper telephone lines both in Sweden and in 
Denmark from Vedbik to Gjedser. 


The Russian Government has decided to buy the 
Iwangorad-Dambrowa Railway, but it does not appear 
quite settled yet whether this railway will be part and 
portion of the State Railways, or whether its working 
shall be transferred to the Warsaw-Vienna Railway, 
which is desirous of taking it over. 


During the month of September there were on the 
German railways, exclusive of those of Bavaria, 23 colli- 
sions, 15 of which took place at stations. There were 27 
derailments, 14 of which op at stations. Three 
passengers and 13 railway officials were injured at these 
accidents. 

Dr. de Laval, the eminent Swedish inventor and engi- 
neer, is understood to have discovered a method by which 
zine, by an electric process, can be extracted direct from 
zinc ore. Dr. de Laval has also carried on protracted 
and exhaustive experiments in order to extract iron elec- 
trically from the ore. 


The traffic receipts for the week ending November 26, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,722,358/., which was earned on 19,548 
miles, For the corresponding week in 1898, the receipts 
of the same lines amounted to 1,623,578/., with 19,253} 
miles open, There was thus an jncrease of 98,780/. in the 
receipts, and an increase of 294? in the mileage. 


Ina nee ublished in the Revue Générale des Chemins 
de fers, Mr. J. W. Post, Chief Engineer to the Nether- 
lands State Railways, describes some observations made 
on the comparative wear of hard and soft steel rails. It 
appears from these that whilst at the outset the hard 
rails wore much less rapidly than the softer ones, they 
failed to maintain this advantage to the end, as the 
cold-rolling effect of the traffic appears to toughen the 
softer rails to a remarkable degree, so that in the later 
years of use the rate of wear of these rails was less than 
that of the harder ones. 


A strong movement has developed in Victoria for the pur- 
chase by the Government of the colony of the McArthur- 
Forrest patents for the recovery of gold. It is stated that 
the introduction of the process has added 200,000/. per 
annum to the gold output of the colony, but the miners 
object to paying the royalty claimed by the patentees, 
and are endeavouring to persuade the Legislative 
Assembly to relieve them of this at the public expense. 
Apparently there is some prospect of their succeeding in 
this effort. ‘Victoria is a protectionist colony, and the 
miners claim it is now their turn, 


West Australia has now a greater output of gold than 
any other of the Australasian colonies. The figures for 
1898 were: West Australia, 1,050,184 oz. ; Queensland, 
920,048 oz.; Victoria, 837,257 oz.; New South Wales, 





340,493 oz. ; New Zealand, 280,175 oz. ; and South Aus- 
tralia, 31,961 oz. In silver the first place is taken by 
New South Wales, in which the output was valued at 
1,704,035/., Tasmania coming next with 270,893/. The 
last-named colony now produces the most copper, 
382,6407. worth having been produced there in 1898. 
New South Wales produced this metal to the value of 
272,686/., and South Australia to the value of 248,857/. 


The immense increase in the shipping industry of the 
Great Lakes of North America has led to a proposal for 
constructing a dam across the Niagara River, with a view 
to maintaining a constant level in the upper lakes, and 
improving the channels of the Detroit and St. Clair 
rivers. The depth of Lake Superior varies as much as 
34 ft. from extreme high to extreme low water. The 
growth in the size of lake steamers, though it has been 
great, is still limited by shallowness of some of the pas- 
sages, and a long continued spell of low water involves 
serious losses to shipowners, as their vessels must then 
be lightly laden, or run the risk of stranding. It is 
estimated that the improvement of the Detroit River 
could be effected much more satisfactorily in this way, 
ve by the rival scheme, of making a new canal 21 ft. 

eep. 

At the meeting of the Institution of Junior Engineers, 
held at the Westminster Palace Hotel on Friday, De- 
cember 1, the chairman, Mr. Basil H. Joy, presiding, a 
paper on ‘‘Natural Methods for the Purification of 
Water-Carried Sewage,” was read by Mr. G. Drysdale 
Sweetman, member, of Ryde. After briefly mentioning 
the chief constituents of ordinary sewage, and the old 
chemical theory of decomposition, ed on the mole- 
cular instability of the albuminoids, the author described 
the present biological theory. The organisms instru- 
mental in the disintegration, and oxidation of sewage 
might, he stated, be divided into three classes, putrefac- 
tive, de-nitrifying, and nitrifying. The first two at- 
tacked the various higher compounds of nitrogen, re- 
ducing them to simpler forms, which were then attacked, 
in the presence of oxygen from the air by the nitrifying 
bacteria, and converted into nitrous and nitric acids, and 
other harmless inorganic substances. Some of the dif- 
ferent means employed to facilitate the work of these 
bacteria in purifying sewage were then described. 


Messrs. Thomas Cook and Son learn by telegram that 
the Sirdar has decided to open the Wady Halfa-Khartoum 
Railway on January 4, from which date there will be a 
weekly service of trains. Messrs. Cook also intimate 
that, should the hotel at Khartoum not be ready by the 
date named, tourists will be accommodated on a steamer 
at Khartoum. The proposed time-table of the train 
service is as follows: Leave Wady Halfa, 8 p.m. Thurs- 
day (dinner in train); arrive Abu Hamed, 7.30 a.m. 
Friday ; arrive Abadia, 1.30 p.m. Friday ; arrive Atbara, 
430 p.m. Friday; arrive Shendy, 9 p m. Friday ; arrive 
Khartoum, 3a.m. Saturday. First-class passengers may 
remain in carriages until 8 a.m. Saturday. Homeward 
journey: Leave Khartoum, 9 a.m. Tuesday; arrive 
Shendy, 3 p.m.; arrive Atbara, 7.30 p.m.; arrive Abu 
Hamed, 3.30 a.m. Wednesday; arrive Wady Halfa, 
3.30 p.m. Messrs. Cook are now prepared to heck pas- 
sengers to the Second Cataract and back, also from Wady 
Halfa to Khartoum and back at 15/. 7s. 6d. first class, 6/. 
second class. The accommodation on the train is at 
present limited to 18 passengers. 


The American Machinist reprints some interesting 
figures obtained some years since by Professor Brecken- 
ridge which show the end pressure on twist drills, when 
working in moderately hard cast steel. The drilling 
machine table was supported on the ram of a hydraulic 
press, and a steam engine indicator was used to record 
the pressure on the latter. It was found that the pres- 
sure needed was highest at the start, and diminished 
when the drill had fairly entered the metal. The follow- 
ing observations were made: 


Diameter Maximum Maximum Pressure 
of Drill, Pressure at while Drilling, 
Inches. Starting. Full Diameter. 
400 Ib. 350 Ib. to 400 Ib. 
900 oF 800 ” 900 ” 
i 1100 ” 800 ” ” 
1450 ,, 1000 ,, 1150,, 
1} 1800 ,, 1000 ,, 1150,, 


It would seem that the outer portions of the drill tend to 
feed the latter in, the end pressure needed being -due 
a to the resistance of the more central portions of 
the drill. 

Some experiments were carried out on Monday, the 
4th inst., at ar, by the New Explosives Com- 
pany, Limited, of Stowmarket, for and on behalf of the 

ims-Dudley Defence Company of New York, the in- 
ventors and proprietors of the dynamite field gun; 
the object being to ascertain the relative merits of 
(a) explosive gelatine as hitherto employed as_ the 
bursting charge for the shell of this gun, and (b) 
high density gun-cotton, as recommended by the Stow- 
market Company as a safer and more effective explo- 
sive. The experiments resulted entirely in favour of 
wet gun-cotton having a dry gun-cotton primer, the 
fragmentation of the shell, and the craters made in the 

ound following the explosion, comparing more than 
avourably with the effects produced by the explosive 
gelatine charge. The Sims-Dudley Company were repre- 
sented by their Vice-President, Mr. Scott Sims, and engi- 
neer, Mr, Merriam. This dynamite gun has recently 
been adopted by the United States Government, and 
twelve of them have been sent to the Phillipines. Suc- 
cessful trials have also recently been conducted before the 
Norwegian Military Authorities. The Stowmarket firm, 
we may add, are now working night and day making 





cordite for the Government. 





Some interesting notes on cable traction were contained 
in a paper read before the Glasgow Technical College 
Scientific Society, by Mr. W. D. Maclean, superintendent 
engineer to the Glasgow Subway, Speaking of engines, 
the lecturer referred to the difference in practice. Mel- 
bourne, Australia, with 90 miles of cable tramways, had 
simple engines, so also had Glasgow Subway ; while Edin- 
burgh extensions had compound, and San Francisco 
had a complex arrangement, giving simple, compound, 
and triple-expansion engines, varying with the load. 
In the matter of speeds, some American towns 
had cables running 14 miles per hour; Glasgow 
Subway was designed for 15 miles, but meanwhile ran 
124 miles per hour. Melbourne had 7 miles per hour in 
busy streets, and 12 to 14 miles per hour in the suburbs, 
Edinburgh Northern was limited to 6 miles, and the 
later lines in the same city had 8 miles, with auxiliary 
cables on curves giving four miles. In contrast, the usual 
speed of electric tramways was pointed out to be in this 
country 8 miles, but in America the lecturer had travelled 
at 25 miles perhour. The lecturer then described the two 
classes of gripper gear. Dealing with conduits, Mr. 
Maclean said Chicago had a deep conduit on most lines, 
while in Edinburgh the most modern examples of shallow 
conduits were found. Cables were of many varieties, 
and generally had a short life. On Glasgow Subway 
cables lasted 11, 12, and 14 months. Their breaking strain 
was 70 to 80 tons per square inch. The lecturer also dealt 
with track construction and maintenance. On the ques- 
tion of results, the lecturer showed a table giving the cost 
per car-mile and per passenger-mile on the various British 
lines. The cost per car-mile on the City and South London 
electric line was 5.28d. and on the Glasgow Subway 3.84d., 
while per passenger-mile the London line was .93d., and 
Glasgow .64d. The fares on the Glasgow line were, more- 
over, lower than any of the others. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market was 
very weak last Thursday morning owing to the announce- 
ment from New York that iron there has been reduced in 
price 50 cents. About 30,000 tons changed hands, and 
prices declined to the extent of from 1s. to ls. 4d. per 
ton. Other 30,000 or 35,000 tons were sold in the after- 
noon, and the market closed very weak, Scotch 
finishing 1s. 10d. down on the day, and hematite 
iron 1d. per ton more. That i? was sold at 
77s. per ton three. months open. he settlement 
prices were : Scotch iron, 69s. per ton ; Cleveland, 68s. 3d.; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 75s. 104d. and 81s. 44d. per ton. A good business 
was done on the following forenoon. The feeling was 
then better and prices were higher. Scotch and hematite 
iron rose 7d. per ton, and Cleveland 8d. per ton, Business 
was quiet in the afternoon, but prices were firm, 
especially for Scotch and hematite iron, which closed &d. 
and 84d. per ton up on the day respectively. The 
sales for the day amounted to about 30,000 tons. At the 
forenoon session of the pig-iron market on Monday the 
tone was flat on unfavourable interpretation of the trade 
advices from New York; but they were not really un- 
favourable. About 15,000 tons changed hands, and 
Scotch lost 14d. per ton, Cleveland 5d., and hematite iron 
24d. per ton. In the afternoon other 15,000 tons were 
sold, and the market closed very quiet, prices being from 
4d. to 44d. per ton down on the day. The settlement 
prices were: 693. 3d., 68s. 6d., 76s. 3d., and 81s. 44d. 
perton. At the forenoon meeting of the pig-iron market 
on Tuesday some 20,000 tons of iron were dealt in. 
Prices were weak. Scotch lost1s. 1d. per ton, and Cleve- 
land and hematite iron both lost 94d. per ton. The market 
was better in the afternoon, and on the purchase of about 
25,000 tons, Scotch recovered 64d. of the forenoon loss, 
Cleveland 74d., and hematite iron 4d. per ton. The 
settlement prices were: 68s. 9d., 68s. 3d., 753. 9d., 
and 81s. 44d. per ton. About 15,000 tons changed 
hands this forenoon, all at better prices. In the after- 
noon about 5000 tons were dealt in, and prices were about 
14d. per ton down from the morning. The settlement 
prices were 68s. 74d., 68s. 3d., 75s. 104d., and 81s. 4d. 
per ton. The following are the quotations for No. 1 makers 
iron: Clyde, 84s.; Gartsherrie and Calder, 85s. ; Summer- 
lee, 84s. ; Coltness (not on sale)—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 81s. 6d. 

r ton; Shotts (shipped at Leith), 86s. per ton; Carron 
aor on sale). The local market has been very much the 
sport of the American reports during the week ; fluctua- 
tions have been frequent and violent, and prices now 
show a very material reduction. The American reports 
referred to show certainly an oe weakness, which 
may be temporary or may expand as the increased pro- 
duction comes into force. ce market is undoubtedly 
sensitive on the point of American weakness, dreading 
a rush of supply; but it might be well to remember the 
dearth of supplies in this country and on the Conti- 
nent, and alsq the great drain on public stores here, 
which may take place before America’s overplus supply 
can bring relief. The irregularity in the speculative 
market has practically put an end to buying by consumers 
both for home consumption and for foreign shipments. 
The number of furnaces in blast is still 83, as against 82 
at this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 263,541 
tons yesterday afternoon, as compared with 259,910 tons 
yesterday week, thus showing for the past week a reduc- 
tion amounting to 3631 tons. 

Finished Iron and Steel.—The Board of Conciliation 
and Arbitration in connection with the steel trade of the 
West of Scotland have encouraged the Scottish Steel- 
masters to concede the recent demands preferred by the 
men—namely, an advance of 5 per cent. in the rate of 
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wages. This matter had been before the masters some 
days previously, when they decided to offer the men an 
immediate rise of 24 per cent., and the other 24 at the 
beginning of the new year. This is the sixth consecutive 
advance received by the men during the year. There is 
still a very brisk and large demand for steel, and the 
same is also true of malleable iron. The prices of both 
commodities remain at the highest pitch yet reached, 


Glasgow Copper Market.—No business was done in 
copper on Thursday, Friday, or Monday, but the prices 
gave way and recovered several times during the week. 
Yesterday afternoon one lot was bought, and the price 
rose 5s. per ton. No business was done, but prices were 
steady. 

Advance in Price of Coke.—The producers of foundry 
coke in Scotland have advanced their prices to the extent 
of 23. 6d. per ton. 


New Shipbuilding Contracts.—The Grangemouth Dock- 
yard Company have laid the keels of two duplicate 
steamers to carrry 3250 tons deadweight for Russian 
owners.—The Caledon Shipbuilding and Engineering 
Company, Dundee, have contracted to build a screw 
steamer to the order of a Montreal firm, for service on 
the Canadian lakes. She will measure 248.6 ft. by 
42.6 ft. by 28.8 ft.—Messrs. Napier and Miller have con- 
cluded a contract to build a screw steamer for service in 
re America ; she will measure 220 ft. by 33 ft. by 
11.9 ft. 

Nickel Ore from New Caledonia.—The Lady Wentworth 
and the Winefred are on their way from New Caledonia 
with cargoes of nickel ore, combined 6050 tons. 


Royal Society of Edinburgh.—The opening meeting: of 
this Society was held on Monday evening, Lord Kelvin, 
president, in the chair. He first dealt with the papers 
read Jast session, and then he took up two dynamical 
problems with which he has concerned himself, one of 
them for 70 years practically, and mathematically for 60 
years. The first was the boy’s spinning top, which was 
asmall part of the great subject of the rotation of rigid 
bodies. In the course of his remarks he paid a high 
— to the mathematical attainments of Archibald 

mith. 


Institution of Civil Engineers—Glasgow Association of 
Students.—The first general meeting of session 1899-1900 
was held on the evening of the 4th inst. at the University 
(as a joint meeting with the Glasgow University Engi- 
neering Society). Mr. A, B. McDonald, M. Inst. C.E, 
the retiring president of the above association, intro- 
duced the president-elect, Professor Archibald Barr, 
D.Se., M. Inst. C.E, who thereupon delivered his pre- 
sidential address. Dr. Barr pointed out that engineering 
was a learned profession, if ever there was one, and that 
engineers were all members of one profession, be their 
particular branch the design and construction of rail- 
ways, locomotives, docks, machinery, water works, ships, 
or any work which was the product of turning the great 
sources of power in Nature to the use and convenience of 
man, and that there was no narrow specialism about such 
men as Smeaton and Watt. He also showed by many 
instances how seldom it happened that a man exhibited 
any great or conspicuous originality in the line in whi-sh 
he had received special training. Dr. Barr advocated 
greater breadth of interests amongst engineers, and 
urged the rising generation to seize every opportunity 
of gaining knowledge in any branch of the profession, 
for a man never knew what work he might be called upon 
to do in the course of his life. At the conclusion of the 
— a very hearty vote of thanks was accorded to 

r. Barr. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Leeds Associution of Engineers.—The ds Association 
of Engineers held their thirty-fourth annual dinner on 
Saturday last, under the presidency of Mr. A. H. Meysey, 
M.I.C.E, In —— camy 9'-pd to the Association, 
Mr. Meysey stated that they had surplus funds to their 
credit of over 1038/., and their superannuation fund was 
in a most satisfactory condition. Never was there a 
time when the necessity for such an association was 
more felt. It promoted intercourse, and enabled its 
members to keep in touch with engineering, in which 
certain foreign countries were our keen competitors. In 
view of that competition it was well to bear in mind that 
as our men worked shorter hours than those of any other 
country in the world, and had good wages, the utmost 
should be done with time worked. Mr. E. C. Kitson, in 
giving ‘‘the engineering trades,” said engineers were the 
pioneers of civilisation. They made and railways, 
opened up new countries, and, as in South Africa, went in 
the van of our gallant armies. 

Midland Institution of Engineers.—A general meeting 
of the Chesterfield and Midland Counties’ Institution of 
Engineers was held on Saturday last, Mr. Mills presiding. 
The chairman referred to the t loss the Tastitution 


had sustained by the death of Mr. Henry Lewis, and a|}, 


vote of condolence was with his relatives. 
number of alterations having been made in the rules, 
apers on technical subjects were read and discussed. 
hese included a paper on ‘‘Coal-Cutting Machinery,” 
by Mr, Henry Davis; ‘‘ The Timbering of Coal Mines,” 
by Mr. Heppiewhite ; and ‘‘Preventible Colliery Acci- 
dents,” by Mr. W. B. M’Laren. 


The Compensation Act.—A novel point under the Com- 
pensation Act was decided by Judge Waddy, Q.C., at Shef- 
field this week. Applicant was a labourer in the employ 
of a brick manufacturer, and had his leg fractured in a 
grinding mill when screwing up bolts. He claimed for 
oS. a week for partial disablement. The respondents 











raised the point that where a master was ready and wil- 
ling to pay 50 per cent. of an injured servant’s wages, as 
required by the statute, no application by the injured man 
for arbitration proceedings could be entertained. The 
contention on behalf of the man was that unless all ques- 
tions in dispute had been settled by an agreement, he 
was entitled to come into court and ask for an award. 
His Honour decided in favour of the applicant’s conten- 
tion, and made an order for the payment of 83. 4d. per 
week and costs. 


South Yorkshire Coal.—Marked prosperity continues 
to characterise all branches of the coal trade of this 
district. There is an increased disinclination to press 
sales at present prices, and manufacturers and large 
users are finding difficulty in placing new contracts. 
Quotations are only obtainable fom certain collieries. 
Others are hesitating, and some absolutely refuse at the 
present time to tender. The railway companies are 
taking a large tonnage, but nothing is yet definitely 
settled as to next year’s supplies. Goke continues to 
advance. Durham coke is now fetching as much as 31s. 
per ton delivered in Sheffield. Local foundry coke 
contracts are being made at 24s.; while steel-melting 
qualities bring nearly as much money. Owners say they 
see nothing to prevent prices advancing to those of the 
early seventies. 


Iron and Steel: Trades.—At the close of last week the 
makers of Bessemer and Siemens-Martin steels added 
another 53. per ton to their quotations. The bottom 
contract price for Bessemer billets is now 9/. per ton, and 
for Siemens-Martin billets from 10/7. to 13/. per ton. As 
orders continue to pour in, and makers are more heavily 
booked than they have ever been, there is every proba- 
bility that further advances will be announced before the 
year is out. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, but the market was 
quiet and rather dull, and only a small amount of busi- 
ness was transacted. Genuine buyers held off, pre- 
ferring to do as little as possible, while warrants, 
owing to the manipulations of London speculators, 
move about in an erratic manner. Makers of pig 
iron were very firm in their quotations, and in 
fact several of them would not put a price on iron, 
refusing to entertain offers at what are known as 
market rates. This they could well afford to do, 
seeing that most of them are sold well into next year. 
It was reported that outside holders of warrants had 
been selling freely of late, and taking their profits, a step 
which they have been induced to take by the present 
dearness of money, as with the present high rate of dis- 
count, it has become very expensive to carry warrants, 
and several holders do not wish to keep them over the 
winter. Makers, where they could be induced to 
quote, still put the price of No. 3 g.m.b. Cleveland 
ig iron at 70s., but buyers would not pay that 
gure. Makers were reported to have sold at as low 
as 683. 6d.; but little could have been disposed of 
at that figure, for there is next to no iron in second- 
hands. No. 1 Cleveland pig was nominally 71s.;, No. 4 
foundry, 68s.; and grey forge, mottled, and white, 
67s. 6d. Middlesbrough warrants, after falling to 
67s. 74d., rallied a little, and closed 68s. 14d. cash buyers. 
It was really impossible to fix the price for east coast hema- 
tite pig iron. Makers had none to dispose of, and they 
would not put the price under 82s. 6d. for mixed numbers. 
This value was considerably above the idea of buyers. 
Spanish ore was strong. Rubio was up to 203. 6d. ex-ship 
ees. There was nothing doing in Middlesbrough hema- 
tite warrants. To-day the market was stronger, but 
business was still quiet. A transaction was recorde 
at 69s. 3d. for early f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig iron and merchants, as a rule, put the 
ag at 69s. Middlesbrough warrants advanced to 

. 3d. cash buyers. Other quotations were unaltered. 


Manufacturcd Iron and Stecl.—These two important 
branches of the staple industry continue in a very sound 
state. More orders are offered than producers are in a 
position to accept, and = though hardly quotably 
changed, have an upward tendency. Common iron bars 
are at 8/. 153.; best bars, 9/. 5s.; iron and steel ship- 
as 8l.; and iron and steel ship-angles, 7/7. 15s.—all 
ess the customary 24 per cent. discount f.o.t. The price 
for heavy sections of steel rails is fully 7/. net at works, 
and the demand is good. In the bridge and girder depart- 
ments a lot of work is going on. 


Messrs. Dorman, Long, and Co., Limited.—At the 
annual = of this prosperous company, Mr. A. J. 
Dorman presided, and in moving the adoption of the 
report and balance-sheet, particulars of which we have 
already published, referred to the interest they had 
acquired in the works of Messrs. Bell Brothers. They 
ad subscribed an equal share with Sir Lowthian Bell and 
family for the whole of the ordinary shares in Messrs. Bell 
Brothers, Limited, and consequently would receive half the 
profits of that company after the ap are of their deben- 
ture and preference interest. The chief object and desire 
of the Board, after having satisfied themselves, by a series 
of experiments that steel could be made from Cleveland 
ore of as good quality, and at less cost than from forei 
ores, was to associate themselves with a firm of the 
highest standing, having an ample supply of raw material, 
and to develop with them the new process. They were 
fortunate in ing able to ally themselves with Messrs. 
Bell Brothers. e erection of the new steel works was 
being rapidly proceeded with at Clarence, and their 











Board had to consider the question of oe funds for 
the calls on their shares in Messrs. Bell Brothers, Limited, 
amounting as they knew to 150,000/. These they had 
reason to bslieve would, in a measure, be met by 
ividends; but the directors promised in due course to 
submit to them proposals for the rearrangement of their 
mortgage debentures, and for the issue of further deben- 
tures, and they had every reason to believe that this 
could be done in a way to contribute considerable advan- 
tage to their undertaking. 


Coal and Coke.—There is continued strength in the coal 
and coke trades, and recent high rates are well main- 
tained. Bunker coal is very stiff and scarce, unscreened 
being about 14s. f.o.b. Deliveries of gas coal are heavy, 
but they are on old contract, and little can now be bought 
for early delivery. Coke is anything but plentiful and 
prices tend upwards. Average blast-furnace qualities 
range from 23s. to 24s. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown continued 
strength ; the best descriptions have made 203. to 21s. per 
ton, while secondary qualities have brought 18s. 6d. to 
193. 6d. per ton. Guntationn for house coal have also 
ruled firm ; No. 3 Rhondda large has been making 18s. 6d. 
to 193. per ton. Coke has shown little change; foundry 
qualities have brought 293. to 30s. per ton and furnace 
ditto, 263. to 283. per ton. As regards iron ore, the best 
rubio has made 19s. to 193. 3d. per ton. 


Rhondda Water Supply.—At Tuesday’s meeting of the 
Pontypridd District Council, a pro of the Mountain 
Ash Council for a large joint reservoir in Breconshire 
was considered, and it was argued that Aberdare was 
amply supplied, that Merthyr was already making ar- 
rangements for its water supply, and that if Pontypridd 
adopted the scheme they and Mountain Ash would be 
practically alone in carrying it out. It was resolved to 
reply that the scheme was under consideration. 


Nantyglo and Blaina Iron Works Company, Limited. 
—The report of the directors of this company for the 
year ending September 30 states that the net amount 
received for royalties and wayleaves was 34,005/., and 
for rent from land and houses and other sources of 
income 37341., — a total of 37,7397. The directors 
have paid since their last report dividends amounting to 
41. per preference share. The debenture holders have 
received 65567. for interest, being 7252. less than last 
year. The mortgage debt has again been reduced by 
50007. The directors propose in the coming year to 
commence paying off the second mortgage debentures in 
accordance with the terms of renewai. The output of 
coal, &c., has been 1,522,119 tons, which is an increase of 
475,578 tons as com with 1898. Owing to a recent 
improvement in the tinplate trade, the Nantyglo Works, 
which have been idle for many years, have been sold to a 
new company, who are now preparing to restart them. 
Certain undesirable cottage property has been disposed of 
by auction, subject to the usual ground rent, and the 

roceeds carried to capital account. Further land has 

m leased for building houses. 


Welsh Colliery Enterprise.—A company has been formed 
at Swanses to sink a coalpit at Treboeth, and sinking 
operations were commenced on Tuesday. The Cefngyfe- 
lach Colliery Company intend sinking a pit at Llangyfe- 
lach early in January. 

The Royal Yacht.--It has been decided to postpone for 
a month the departure from Pembroke of the new royal 
yacht, in order that Messrs. Humphrys and Tennant, the 
contracting engineers, may have sufficient time to prepare 
the propelling machinery for the preliminary steam trials. 
As now arranged, the ship will be undocked on January 6 
instead of December 6, as previously intended. 


Defences of Portsmeuth.—An extensive re armament of 


d|the defences of Portsmouth has been commenced. All 


obsolete guns are to be removed from Southses Castle, 
and all other forts and batteries, and will be ——— by 
powerful modern weapons. The result of searchlight ex- 
periments showed that the armament of theSouthsea Castle 
was not satisfactorily distributed, and the batteries are to 
be laid out on a different plan. Under the new scheme 
the most powerful battery will face towards the Horses 
and Fort. It will contain as a principal armament two 
9.2-in. and two 6-in. quick-firing guns, all of the latest 
land service pattern. A strong batsery of smaller quick- 
firing guns will be mounted on the side next the Clarence 
Pier. The Castle ramparts are to be raised to a height of 
40 ft. above the sea level. The defence scheme further 

rovides for a battery of high-angle guns on the beach 
fetween Southsea Castle and Clarence Pier. 


Barnstaple and the Electric Light.—A few months since 
the Barnstaple Town Council decided to apply for a 
Provisional Order for electric lighting. Communications 
were made by the electric lighting committee to Messrs. 
Toor and Co., electrical engineers, who recommended the 
appointment of Mr. F. W. Chanter, a local engineer. 
Mr. Chanter was appointed, and a scheme was directed 
to be submitted for lighting within two years High-stree 
Boutport-street, Joy-street, Cross-street, Strand, an 
Square. It was decided that as soon as Mr. Chanter had 
completed his work the memorial should be prepared by 
the town clerk. At a meeting of the Town Council on 
Saturday all the committee’s resolutions were confirmed. 


The ‘‘ Implacable.”—In_connection with the armament 
of the line-of-battle ship Implacable, it appears that the 
guns alone will cost 74,5007. The gun mountings will 
cost 67,830/., while the torpedoes and torpedo tubes will 
cost 31,0002. In addition to this the armour built into 
the ship, a large portion of which is — for bar- 
bettes, casemates, and gun-mounting foundations, absorbs 
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330,000/., bringing the total cost of armament and armour 
up to 503,330/. 


Vale of Glamorgan Railway.—The monthly meeting of 
the directors of the Barry and Vale of Glamorgan Rail- 
way was held on Friday, Mr. A. Hood presiding. It was 
intimated that the restored viaduct at Porthkerry would 
be ready for traffic before the coming summer. 


Ebbw Vale Steel, Iron, and Coal Company, Limited.— 
A circular has been issued to the shareholders in this com- 
pany, giving particulars of the company’s assets and pre- 
sent position and prospects. The circular states that the 
coal output is at the rate of 1,250,000 tons and the coke 
manufacture at the rate of about 250,000 tons per annum. 
Pig iron is manufactured at the rate of from 160,000 to 
180,000 tons per annum. A modern Siemens plant is at 
work, turning out 500 tons of steel per week, and the 
directors announced at the last meeting that they in- 
tended augmenting this, with the object of bringing the 
make of this class of steel up to a round 1000 tons per 
week. The rail-making plant has been largely increased, 
and is now thoroughly equipped for turning out 3000 tons 
of finished rails per week, and it is fully employed. 
During the first five months of last year the works and 
collieries were stopped owing to the South Wales col- 
liers’ strike. This caused an actual loss of 47,650/., but 
for the remainder of the year trade was good, the profits 
for seven months amounting to 96,995/., or at the rate of 
166,000/. per annum. 

The Swansea Valley.—Continental orders for tin plates 
and black plates are reported to be increasing. The 
spelter establishments are working steadily and regularly. 








CaTALoGcuEs.—We have received from Deighton’s Flue 
and Tube Company, Limited, of the Vulcan Works, 
Pepper-road, Leeds, a copy of their new catalogue of 
boiler furnaces. In addition to the Deighton type of 
corrugated furnace, the firm also make the ordinary 
corrugated type. 





Tur INSTITUTION OF ELECTRICAL ENGINEERS.—In the 
Grand Hall of the Hotel Cecil on Wednesday night the 
eleventh annual dinner of the Institution of Electrical 
Engineers was held, Professor Silvanus P. Thomson, the 
President, in the chair. Among the guests were Lord 
Kelvin, General Sir R. Harrison, Sir W. H. White, Sir 
G. Murray, Sir H. Roscoe, Sir J. Crichton-Browne, 
Mr. Justice Cozens-Hardy, Sir Courtenay Boyle, Sir J. 
Durston, Sir W. Roberts-Austen, Sir J. Sivewright, Sir 
D. Fox, the Astronomer Royal, Mr. Sandeman, Mr. 
Cunynghame, Professors Carey Foster, Adams, Hughes, 
Ray Lankester, and Glazebrook, the Rev. A. Robertson, 
Mr. Wallace, Q.C., Major Cardew, Captain Brady, Mr. 
Emerson, and Mr. Gregory, R.A. Lord Kelvin pro- 
posed the toast of ‘‘ Science,” and Sir Douglas Fox that 
of ‘‘ Engineering.” The dinner was most successful in 
all respects. 





PERSONAL AND TRADE Notrs.—We are informed that 
the Cherry Tree Machine Company, Limited, of Black- 
burn, have purchased the undertaking of the Manchester 
Laundry Engineering Company.—The Gloucester Rail- 
way Carriage and Wagon Works, Ltd., have closed their 
City office, and uest that all communications be ad- 
dressed to them at Gloucester, or else to their Westminster 
office, 1, Victoria-street, S.W.—Sir J. F. D. Donnelly, 
K.C.B., on his retirement from the post he has so lon 
filled at the Education Department, has been metro | 
with a testimonial from his colleagues and the staff of the 
department.—Messrs. Johnson and Phillips, telegraph 
engineers and electricians, inform us that they have 
moved their Manchester office to Duchy Chambers, 
Clarence-street, Albert-square (North), Manchester.— 
Mr. T. W. How has been appointed manager and secre- 
tary of the Roller Bearings Company, Limited, of 1, 
Delahay-street, Westminster, 8. W. 

Barnaby’s THrory or Cavitation: Erratum.—By 
reason of an error in the numbering of the sheets in the 
author’s manuscript, parts of the letter, signed ‘‘P. M. 
Staunton,” on of our last issue, were transposed. 
After the words, ‘‘I have reiteratedjthe adverb ‘abnor- 
mally,’ as in my view the dynamical conditions that arise 
under such” (line 27 from the beginning), there should 
follow, ‘‘ circumstances of propulsion are wholly different 
from those attendant upon the driving efforts of the 
ordinary crank-driven machinery, and the true efficiency 
of propellers so driven has, in my opinion, to be measured 
on an absolutely new basis. ... It thus follows that 
such cavitation is an undiluted.” This quotation occupies 
from line 51 to line 81 of the letter. en there should 
follow the portion between lines 27 and 51, beginnin 
‘disadvantage and” [not are] ‘‘a sort of quicksan 
which swallows up much horse-power,” and wading ‘the 
material difference being tha: in the latter case the 
quicksand.” After this comes the remainder of the 
letter from line 81, inning ‘‘toll and the excessive 
churning is avoided.” The order, therefore, should be, 
lines 1 to 27, 51 to 81, 27 to 51, 81 to end. 





Rattway Prosects in SwepEN.—A_ new railway, pur- 
porting to connect Gothenburg with Eastern Sweden, is 
under contemplation. It is a continuation in an eastern 
direction of the Gothenburg-Boros Railway, as far as 
Jénképing, vid Ulriceshamn. The plan comprises also a 
branch line in a north-eastern direction from Jénképing 
to Tranos or Sommens Station, on the eastern main line. 
The distance from Boros to Jinkiping by the new line 
will be 58 miles. The plan is being favourably received. 
A new railway between Sweden and Norway is also on 
the ¢apis, and an influential meeting of Norwegian and 
Swedish gentlemen interested in the matter will soon take 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of L-ndon Metal and Scotch Pig-Tron Warrant Markets.) 


SEPTEMBER. OcroBER. NoveEMBER. 














(5194) 


Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. The price of quicksilver is 
ox bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 

eavy steel rails are to Middlesbrough quotations. 








place at Christiania. The contemplated new line shall | Swedish-Norwegian railway there is another scheme, 
connect the Delarnes Railway net with the Elverum | which again comprises two alternatives, viz., either from 


the richly wooded Trysil districts, as well as through | kogen to Malung, which is in railway connection with the 





Station, Norway, and go vid Stia, thus passing through | Flisen, vid Halsjén, to Mora, or from Flisen, vid Finns- 
some vast forests on the Swedish side. Besides this new | Mora-Venern Railway. 
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INDUSTRIAL NOTES. 


Tue Labour Department of the Board of Trade is 
gradually establishing a reputation for the variety and 
extent of its information as well as for its general 
accuracy. Its formation was some thirty years after 
the establishment in America of a Labour Bureau, but 
its progress has been rapid and substantial. For years 
the best and most reliable statistics as to labour, Euro- 
pean as well as American, were to be found in the re- 

rts of the United States, some of which are still valu- 
able for reference as regards the conditions of labour, 
wages, and hours of work of a quarter of a century 
ago, when in England those questions were ignored, as 
far as the Government of the country was concerned. 
Lord Brassey’s works on wages and labour were the 
first serious attempts to deal with such subjects, 
except in special cases where either a Royal Commis- 
sion or a Select Committee of the House of Commons 
made Sy, inquiries respecting matters of moment 
at the time. In a few exceptional instances papers 
were read at the Statistical Society, but usually from a 
standpoint adverse to labour interests. Now our 
Labour Department is furnishing us with facts and 
figures of interest to all, to the statesman and poli- 
tician, to the political economist and social reformer, 
to employers and labour leaders, and generally to 
workmen of all classes and to the general public. 
Hitherto, however, the statistics have had oD waste 
almost exclusively to British labour, the facts and 
figures as to which have been obtained from employers, 
trade unions, and from independent sources. The value 
of these have been attested by all classes. Now for 
the first time we have a report exclusively on foreign 
labour, entitled the ‘‘ First Annual Abstract of Foreign 
Labour Statistics, 1889-99.” We were to some extent 
prepared for this by the attention more and more be- 
stowed upon foreign Jabour statistics in the Labour 
Gazette, but a more formal and complete statement 
was required, giving in tabular form all that could be 
given a such questions. The conditions of 
labour after all form part of the conditions of trade. 
The two are interwoven, and cannot be separated. 
The facts as to one throw light upon the other, and 
enable us to gauge the influences at work in the chief 
industrial centres of the world. 

The report states that the present volume is the first 
of a series, the intention being to publish one annually 
as supplementary to the Foreign Statistical Abstracts, 
and as acompanion volume to the Annual Abstract of 
Labour Statistics in the United Kingdom. The pre- 
sent volume deals with four subjects only: Wages, 
Hours of Labour, Trade Disputes, and Co-operation. 
In succeeding volumes it is intended to extend the 
information, and to include all available information 
relating to other cognate subjects, such as Trade 
Unions, Arbitration and Conciliation, Industrial Acci- 
dents, Workmen’s Insurance, and other matters 
affecting labour. The figures in the report relate to 
twelve foreign countries, namely, Russia, Norway, 
Sweden, Denmark, Germany, Holland, Belgium, 
France, Switzerland, Italy, Austria-Hungary, and the 
United States. Statistics as to wages, we are in- 
formed, are available from all these countries, but 
they vary as regards completeness. From Russia, 
for example, only one return has been of service, and 
that one relates solely to agricultural labour. Those 
from the United States cover a large number of occu- 
pations, and are for a long series of years. Statistics 
as to hours of labour are given from ten countries ; of 
labour disputes, from five ; and of co-operation from 
seven countries. We are cautioned in the report as 
to the comparative value of the figures, as the methods 
of information and of computation, and of presenting 
the results adopted by the various countries in com- 
piling the original statistics, differ widely. This, it 
is explained, is the reason why comparative tables 
have not been adopted, and we are told that great 
caution is necessary in making comparisons between 
the figures of one country and another. For the pur- 
poses of the volume a very large mass of statistical 
matter has been examined, and efforts have been made 
to introduce some uniformity of plan, but great diffi- 
culties were experienced. However, as far as possible 
the figures have been reclassified on lines to corre- 
spond with those adopted in the reports relating to 
the labour statistics of the United Kingdom. The 
various statistical authorities, official bureaux, and 
other organisations furnishing information are compli- 
mented on their willingness to help; not only as to 
matter, but as to translations. 

The figures here given can only indicate the wages 
paid in the various countries, but they are typical of 
those given in each case. In Russia the rates are 
Governmental, and cover all districts. Labourers en- 
gaged by the year, range from 3/. in Volhynia to 10/. 82. 
in Taurida, and 10/. 4s. in St. Petersburg ; the daily 
rates vary from 2d. in Grodno to ls. 54d. in Arch- 
angelsk. No average can be given of any value. The 
fluctuations from minimum to maximum are given at 
certain seasons. Of course, the value of the wages 
depends upon the prices of provisions in the various 
districts, but we have no figures to go by. 





In Norway the daily average wages of timber raftsmen 
amount to 3s. 2$d.; of wood-pulp workers, 2s. 84d.; of 
cellulose workers, 3s. 0}d.; of fitters, smiths, and re- 
pairers, from 3s. 04d. to 3s. 104d.; joiners, 2s. 113d. 
to 3s. 3d.; other artisans, from 2s. 74d to 3s. 84d., the 
latter being plumbers. In Sweden skilled workmen’s 
weekly wages vary from 17s. to 23s, 6d. in sugar and 
chocolate factories ; from 9s. 10d. to 14s. 5d. in the 
boot and shoe trades. In the engineering trades the 
average weekly wages vary from 12s. 3d. to 18s.; in 
shipbuilding, from 13s. lld. to 15s. 4d.; tinplate 
workers, from 15s. 6d. to 203. 1ld.; and painters and 

laziers from 15s. 6d. to 22s. 7d.; ironworkers vary 
rom 103. 10d. to 12s, 4d. minimum to 19s. 7d. and 
23s. 1ld. maximum. The wages of skilled workmen 
vary very considerably : from 3s. 9d. to 9s. 1d. in en- 
gineering establishments, to from 10s. 5d. to 15s. 5d. 
in the printing trades, and from 10s. 6d. to 13s. 9d. in 
bakeries. The highest earnings are in the printing 
trades—20s. 9d. in some pov. “Crete ak The wages 
of agricultural labourers are fairly good, even in com- 
parison with British labour. 

In Denmark the wages of Government workmen 
vary considerably: of machinists from 2s. 94d. to 
4s. 5d. per day; artisans in machine shops, from 
3s. 4d. to 3s. 104d. At Copenhagen the wages of en- 
gineers, &c., average 3s. 74d. per day ; smiths, iron- 
workers, &c., from 3s. 4d. to 4s. 3d. per day; stove 
fitters earn 5s. 67d. per day. 

In the German Empire the monthly rates of able 
seamen in 1897 were: Baltic ports, 48s. 6d.; North 
Sea ports, 55s. 3d.; average in both, 54s. per month. 
The average daily wages of labourers varied from 
ls. 7d.—the lowest, in one district only—to 3s.—the 
highest in three large districts ; in the other districts, 
from 2s, to 2s. 8d. per day. On the State railways, 
the highest wage was 4s. lid. per day in 1897 for 
fully-trained artisans, leading hands; the others, on 
time wages, 3s. 1?d.; on piecework, 4s.; other me- 
chanics, from 2s, 7d. to 3s. 6}d.; locomotive firemen’s 
wages were 2s, 6}d.; foremen shunters, 2s. 9d. per 
day. Coal miners’ yearly average wages amounted to: 
Overmen and officials, 87/. 10s.; hewers, 56/. 14s. 5d.; 
other underground workmen, 44/.7s. 4d.; surface men, 
42], 8s. 8d. In metalliferous mines the same classes, 
671. 48. 9d., 417. 12s. 1d., 397. 8s., and 33/. lls. 5d. 
respectively. The figures are repeated in detail for 
the several districts. 

In Holland the average wages given are per hour for 
adult workers engaged under Government contracts ; 
on dredging works, 3d. to 34d. per hour ; foremen, 
managers, and captains, 4d. to 4}d. per hour. On other 
work from 24d. to 34d., turners, fitters, planers, and 
ironworkers 4d. per hour. The weekly wage is com- 
puted at from 17s. 3d. to 18s, 8d. for several classes, 
and from 24s, 2d. for engineers, 24s. 8d. for foremen, 
and 25s. for captains. The rates are by no means 


high. 

% Belgium the wages in the iron and steel trades 
are low. The chief hands at blast-furnaces only get 
4s. O4d. per day; fitters and smiths, 3s. 34d.; ma- 
chinery hands, 3s.; chargers, 3s. 73d.; pig lifters, 
3s. 24d.; none of the others reach 3s. In the steel 
trade the highest rate is 5s. 9d. for first hammer- 
men ; 5s. 84d. first hands at rail-mill furnaces; 4s. 
for spring benders; the others range from 2s. 24d. 
to 3s. 73d. perday. In manufactured iron the rates 
ec a from 2s. 114d. for helpers to 5s. 24d, for rolling 
mill men; puddlers and hammermen from 4s. to 
4s, 94d. Ironfourders, first hands, 4s. 94d., to 
journeymen, 3s. 24d.; hammermen at forges, 7s. 24d.; 
smiths, 4s. 7}d.; strikers, 2s. 7}d. Turners, leading 
hands, 4s. 43d., other hands, 3s. 43d.; fitters, 3s. 10d. 
to 3s.; ———— 4s. 43d. to 3s. 24d. The 
wages of engineers in Brussels are a little higher. 
The average daily wage in the chief centres are given 
for the year 1891 in a separate table. 

In France the rates vary greatly. In the general 
summary Paris is given separately, then France, 
excluding Paris. In Paris the average yearly earn- 
ings of engineers are given as 70/. 8s.; of iron and 
steelworkers, 72/.; of metal-workers, 62/. 16s. to 
63/. 12s. Woodworkers range the highest at from 
731. 4s. to 76/. 6s. per year. ‘The average for France, 
exclusive of Paris, was: For engineers, &c., 49/. 12s.; 
iron and steelworkers from 42/. to 47/. 4s.; metal- 
workers, 42/. 16s.; others, 34/.; woodworkers, 33s. 4d. 
to 40/. 8s. Electricians and the transport service 
(railways) reach the highest, 56/. 16s, for the former, 
and 58/. 16s. for the latter. Employés of the State 
and other public authorities, average 56/. in Paris, 
elsewhere 38/, a year. 

In Switzerland the rates vary greatly. In the iron, 
steel, and other metal trades from 2s. 44d. to 4s. 94d.; 
a few reach 5s, 7d., but the major portion vary from 
33, 2d. to4s. perday. The textile trades vary from 
ls. 7d. to 2s. 4d. mostly, a few reach 3s. 2d. per 
day. Woodworkers, 2s. 4d. to 4s.; building opera- 
tives, 2s. 4d. to 4s.; a few 4s. 9d. per day. Italy 
wages arelow—miners, 3s. to 3s. 5s.; building opera- 
tives, 2s. 6d. to 3s.; engineers, all under 3s. In 
Austria miners’ wages ranged from Is. 24d. to 
3s. 64d., but generally from 2s. to 3s. per day. 





Ironworkers from ls, 5s, to 4s. 1?d., according to the 
district. The average of workers in the Government 
tobacco factories was 7s. 1d. per week. Engineers 
of various branches ranged from 2d. per hour to ls., 
inclusive of overtime, but only 44 reached that limit, 
37 reached 8d. per hour, and 127 only 7d. per hour ; 
all others were under 6d. per hour. 


The position of the engineering industries in Lan- 
cashire remains practically unchanged. All the lead- 
ing branches continue to be fully employed, and new 
work is coming forward a in sufficient weight 
to keep the establishments fully engaged for a con- 
siderable time to come. A slight slackening off in 
new work is reported in one or two directions, but that 
fact does not affect the situation at present. Full 
employment and full time may be said to be the in- 
dustrial feature of prominence, not only as regards the 
engineering and allied branches of industry, but in the 
textile trades and generally throughout busy Lanca- 
shire. The Steam Engine Builders have had very few 
men on the unemployed list for some time ; the Amal- 
gamated Society of Engineers have a small list of un- 
employed in the 27 branches in the wide area com- 
wer Manchester, Salford, and the surrounding 

istricts. The ironfounders, the smiths, machine 
workers, and the boilermakers have fewer still. Even 
at the best of times, and in the best of circumstances 
there will be some idle hands ; the most we can hope 
for is that willing workers who are idle may be re- 
duced to a minimum. With the present activity in 
locomotive and stationary engine - building, boiler- 
making, ironmoulding, in electrical and hydraulic 
work, in smiths’ wor quent. and also in the 
repairing branches, it is hoped that not only will the 

ear end well as regards employment, but that the 
ew Year will open with splendid prospects of full 
work for all willing hands. Fortunately, with one 
local exception, there is an absence of labour dis- 
putes in the iron and steel-producing,.and also iron, 
steel, and other metal-using, industries, and with 
slight exceptions, in the textile trades also. 





In the Wolverhampton district there is no abate- 
ment in the demand for iron and steel ; the output is 
quite insufficient to meet the largedemand. The tone 
in the market continues very firm beth as regards 
crude and finished iron, and values are increasing all 
round. The yield of pig iron is far below the demand 
in South Staffordshire, and prices are high ; and even 
at the high maximum rates, producers decline forward 
contracts except at advances from 2s. 6d. to 5s. per 
ton. In the finished iron branches manufacturers are 
— for deliveries on account of orders on their 

ooks, while offers of higher rates are so good for new 
business, that it is said producers whose output is 
limited have in some instances offered to pay cus- 
tomers the difference between the contract terms and 
— quotations to get supplies from elsewhere. This 

as not been the case since 1871-3, when old contracts 
both in the iron and cool trade were ruthlessly broken 
at the risk of the amount of damages which a court 
of law might inflict or assess as compensation, That 
course would not be taken now, for it would spell 
future ruin to the man, the firm, or the company 
taking such action. Government requirements are 
greatly increasing the pressure for dockyard pur- 
poses, while there are very heavy demands for rolled 
iron for bridge-building, girder construction, and 
for boiler and tank-making pu Marked bars 
and unmarked bars realise full prices, customers 
being glad to get deliveries at any reasonable cost. 
Steel is difficult to obtain, the output being insufficient 
to meet the requirements of customers. Prices all 
round are high and firm, with the prospect of further 
advances. ‘The engineering branches of industry are 
all busy, including ironfounders, boilermakers, bridge 
and girder constructors, tankmakers, smiths, and 
strikers. Most of the hardware industries also con- 
tinue busy, the variations being comparative. 





In the Birmingham district the iron market of last 
week was quite excited, there being a rush to place 
orders. The further advance in the wages of iron and 
steel workers of 24 per cent., making the total advance 
during the year 124 per cent., gave a distinct impetus 
to business, or a desire to do business, for the whole of 
the volume offered could not be accepted. All the 
indications point to higher rates, consequently con- 
sumers are anxious to anticipate events. In every 
department there is anxiety to do business, and 
where possible a brisk business was done, the war and 
its requirements finding a considerable amount of work 
in certain branches. The five leading firms who prac- 
tically control, it is said, the marked iron business, 
decided to issue circulars announcing a further advance 
of 10s. per ton, the reason alleged being the advance in 
ironworkers’ wages. The last advance was on October 3 
of 10s. per ton, making a total advance in the current 
year of 2/, per ton in marked iron. There has been 
no movement so far as regards unmarked iron, and 
some incline to the belief that no steps will be taken 
during the present year. This, however, is but asur- 
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mise. Galvanisers keep very busy, and quotations 
are well maintained. Blank sheets are dearer by 
about 2s. 6d., and doubles realise high rates. There 
seems to be no steel available, and tinplate workers 
complain that they are unable to obtain steel at any 
rice for rolling purposes. The dearness of coke is 
Felt in the pig-iron trade, pig-iron being scarce, 
prices have been ruling higher. The engineering 
and allied branches of trade are busy generally, 
employment being good in nearly all instances. 





The activity in the iron and steel trades is further 
manifest in the report of the accountant to the North 
of England Conciliation and Arbitration Board, 
whereby the puddlers gain another 3d. per ton ad- 
vance, and the mill men and others 24 per cent. in 
their wages. This brings up the puddlers’ wages to 
9s. per ton, the highest figure recorded for a number 
of years past. 





The threatened difficulty in the Scotch steel trade 
has been averted, the terms of settlement having been 
satisfactorily adjusted. Ata private meeting of the 
Conciliation Board for the manufactured steei trade 
of Scotland, held towards the close of last week, it 
was agreed to advance wages 5 per cent. from the 
3rd inst., an arrangement accepted by the men. 
This is another victory for conciliation, for it was 
only recently that the Scotch board was formed—now 
the whole iron and steel trade of Great Britain is 
under some scheme of conciliation. 





A difficulty has arisen in connection with the 
brass trades in Birmingham, which may affect the 
whole industry throughout the kingdom. The men 
have made a demand for a minimum wage and a 
bonus, and for the regulation of juvenile labour, boys 
only to be allowed in proportion of one to every four 
men employed. The employers are averse from the pro- 
posals, but definite action will not be taken until 
after the meeting of employers this week. The deci- 
sion of the masters will then be considered by the 
Council of the Amalgamated Brassworkers’ Union. 
Many of the operatives have expressed the view that 
they should cease work on the 9th inst., but it is 
hoped that some friendly solution of the difficulty 
will be found. It is said that upwards of 10,000 men 
will be affected if the dispute should develop into a 
strike, which it is to be hoped will not be the case. 
For a long time past these questions have been more 
or less amicably arranged by negotiation between the 
two parties, and it would be a pity if it should fail to 
solve the difficulty now. 


The ‘‘forward movement” promoted in connection 
with the London Society of Compositors is taking not 
only a definite shape, but is assuming a position likely 
to eventuate in definite action. The committee, to 
whom the several proposals were submitted, considered 
the whole question, with the result that they made 
seven recommendations, comprising the following: To 
increase the ‘stab rate to 42s. per week of 53 hours ; 
increase the price of timework to 94d. per hour ; insist 
upon a guarantee in book and weekly paper offices ; 
that overtime commence at 7 o’clock, with 3d. per hour 
advance on time rates; to claim 6d. extra for work- 
ing in the dinner hour; double pay after a day and 
a night’s work, and an extra 9d. per hour for piece 
hands similarly employed ; that weekly papers issuing 
several editions be produced on the same conditions as 
the daily paper trade. Ata full meeting of the men 
an amendment was carried to make the 48 hours per 
week the basis of any proposals to be submitted to 
the employers. With this addition the proposal were 
voted upon by ballot, the result of was as follow : 


In favour of the Committee’s proposals 


asabove... * sie ee cae 3337 
In favour of the forty-eight hours per 

week basis ... wiht Thee Bas ~*~ 2985 
Against both propositions... 1248 
In favour of both propositions ss 222 
Against the forty-eight hours per week... 68 
Against the Committee’s proposals : 1l 


The Committee’s original proposals, therefore, remain 
as the basis of any negotiations which may ensue with 
the employers in the printing trades. 


The dispute at the Mossend Steel Works has 
entered, or is about to enter, iato another phase. The 
dispute arose about the men joining the Steel Smelters’ 
Union, for which ‘‘ offence ” forty of them were dis- 
missed. ‘Then the whole of their fellows, some 450 in 
number, came out on strike, and have remained: out. 
Every effort has been tried to get other men, but has 
failed. The men are true to each other, and to their 
comrades, in spite of all inducements that have been 
offered. Now the threat is to evict them from their 
cottages, which is evoking general indignation in the 
neighbourhood. This strike is different from the two 
preceding ones, as the employers openly tried to strike 
a blow at the men’s lawful union. The North of 
England Conciliation Board, or the Midland Wages 


Board, would settle the whole thing at a couple of 
hours’ sitting. 





At the South Wales audit last week colliers’ wages 
were advanced 1} per cent., which brings them up to 
29 per cent. above the standard. Now that wages are 
going up there is less said about the sliding scale, but 
a scale cannot always rise. 





The complaints of the cotton operatives as to the 
sanitary condition of the cotton cloth factories are 
likely to result in action immediately. The deputa- 
tion to the Home Office represented 80,000 workers, 
and they said that the Order in Council was issued 
22 months ago, and yet it was not enforced. They de- 
clared that the workpeople would cease work if there 
was longer delay. Sir Kenhelm Digby said, in reply, 
that employers had had ample time to make the neces- 
sary arrangements, and now the Order would be en- 
forced. hose employers who showed indifference 
would be prosecuted under the Cotton Cloth Factories 
Acts, 1889 and 1897. This is a step in the right direc- 
tion. To allow an Order in Council to bo ignored for 
nearly two years is bad from all points of view. 





LAUNCHES AND TRIAL TRIPS. 

Tuer Grangemouth Dockyard Company launched on the 
29th ult., a steel screw steamer, built for Messrs. Tatham, 
Bromage, and Co., of London. The dimensions of the 
vessel are 198 ft. between —, by 30 ft. by 
15 ft. 4in. moulded, and she been built specially 
with a view to the carriage of heavy weights. The 
engines are fitted in the after part of the vessel, the entire 
length to the collision bulkhead being one clear hold, free 
from pillars and such obstructions, and the main hatch 
48 ft. long, so as to admit long pieces of machinery, 
boilers, or other goods. Triple-expansion engines of 
large power, with ange boiler working at 170 lb. pres- 
sure, will be fitted. The vessel was named Engineer. 





On the 29th ult. the large steel screw steamer Sands- 
end, built by Messrs. William Gray and Co., Limited, to 
the order of the Pyman Steamship Company, Limited, 
West Hartlepool, was taken to sea for her trial trip. 
Her principal dimensions are: Length over all, 358 ft.; 
breadth, 49 ft. 6 in.; and depth, 28 ft. 3in. The engines 
are of the triple-expansion type, manufactured at the 
Central Marine Engine Works, and have cylinders 254 in., 
404 in., and 67 in. in diameter by 45 in. stroke, and the 
ship averaged a speed of 114 knots against the tide. 





The new steamer Gadsby, bullt by Messrs. Ropner and 
Son, of Stockton-on-Tees, to the order of Messrs. 
Ropner and Co., of West Hartlepool, made her official 
trial trip in the Tees “> the 29th ult., after loading a 
full cargo in the Tees. The deadweight cargo capacity is 
about 5300 tons. She is fitted with triple-expansion en- 
gines by Messrs. Blair and Co., Limited, of 1300 indi- 
cated horse-power. The trial was satisfactory. 





The screw steamer Cebriana, recently launched by 
Messrs. Short Brothers to the order of the British Mari- 
times Trust, Limited, of London, went out on trial on 
the 30th ult. On the measured mile a mean speed of 
13 knots was attained. This vessel is of the following 
dimensions: Length over all, 372 ft.; breadth, 48 ft.: 
and depth moulded 30 ft. 10in. The engines and boilers 
have been supplied by Messrs. William Allan and Co., 
Limited, of Sunderland, having cylinders 25 in., 41 in,, 
and 69 in. in diameter, with a stroke of 48 in., steam 
ony A supplied by three large steel boilers working at 
180 lb. pressure. 





The s.s. Kilnsea had her official trial on November 30. 
She has been built by Messrs. Wm. Gray and Co., 
Limited, to the order of Messrs. William Brown, Atkin- 
son, aud Co., Limited, for the Sea Steamship Company, 
Limited, Hull. Her principal dimensions are: Length 
over all, 336 ft.; breadth, 47 ft.; depth, 24 ft. 10 in. 
Her engines are of the triple type, supplied from the 
Central Marine Engine Works of the builders. An 
average speed of 11 knots was recorded with the log, 
with cylinders 24 in., 38 in., and 64 in. in diameter by 
42 in. stroke, 





On December 4 there was launched from the yard of 
the Northumberland Seg meng Company, Limited, at 
Howdon-on-Tyne, a fine large steel spar deck steamer of 
7000 tons deadweight capacity, built to the order of 
Messrs. John Cory and Sons, Limited, Cardiff. This 
vessel is built to the highest class at Lloyd’s, and is 370 ft. 
long by 48 ft. beam, by 30 ft. 10 in. depth moulded, with 
long bridge, topgallant forecastle, all the midship accom- 
modation being in steel houses on the bridge deck. The 
steamer has been specially designed for the rapid hand- 
ling of large cargoes with extra-sized hatchways, a large 
number of powerful steam winches, derrick posts at sides 
of hatchways, &c., and she will be fitted with the latest 
dad of yeep - ~ ee ee 7 the 
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German Ratts.—The exports of rails and permanent 
way matériel from Germany in the first nine months of 





this year amounted to 101,702 tons, as compared wit 
115,718 tons in the corresponding period of 1898, 


ENGINEERING IN THE UNITED STATES 
NAVY.* ; 


By Rear-Admiral Gzorck W. MELVILLE, Engineer-in- 
Chief, United States Navy. 

In our Society, the President has the widest latitude 
in the choice of a subject for his annual address, and, 
indeed, there is scarcely an established custom as to its 
nature, but it always seems logical for him to choose a 
theme connected with the work to which his life has been 
devoted, and in which he is an expert. This would make 
my subject ‘‘ Naval Engineering,” and there are several 
reasons why it is particularly appropriate at this time, 
Although one other naval engineer has been president of 
the Society, his address had a different theme, and con- 
sequently the subject, at least as a presidential address, 
will be new. Moreover, this year marks a very decided 
change in the personnel of engineering in our Navy, so 
that it is particularly appropriate that one of the engi- 
neers of the old school should, at the close of this chapter 
in the history of naval engineering, a brief review of 
some of its more important facts with respect to both per- 
sonnel and materiel. : 

Every American is naturally proud of the fact that the 
first successful steam vessel was the work of an American 
engineer, but it is not so generally known that the first 
steam war vessel of any Navy was designed by the same 
American (Robert Fulton) and was built in this very 
city in 1814. Had the war with England lasted a 
little longer there can be no doubt that the Demo- 
logos would have created a revolution in naval archi- 
tecture, but the close of the war before she was com- 
pleted rendered her active service unnecessary, and she 
was finally destroyed by an explosion of her magazine 
in 1829. The advent of the Demologos did not create 
an Engineer Corps, nor bring any engineers into the 
Navy, so that the real beginning of naval engineering was 
when the steamer Fulton was built, and in 1836 Mr, 
Charles H, Haswell, the Nestor of engineering in this 
country, became the first Chief Engineer in our Navy. 
The Fulton was a small vessel of only 1200 tons displace- 
ment, or about what would now be considered a small 
gunboat, but she was the beginning of what has brought 
about as great a change in navies as the invention of gun- 
powder did in warfare, 

It is really wonderful to think that the man who was 
the first chief engineer of this first steam war vessel of 
our Navy is still alive, in full possession of his faculties, 
and in the active practice of his profession. One of his 
contemporaries some years since, said that the Engineer 
Corps might consider itself very fortunate in having for 
its founder such a man as Mr. Haswell, an educated 
gentleman and a thoroughly competent engineer. From 
the very first his every effort was devoted to increasing 
the efficiency, both of the machinery and of the officers 
who were to care for it, and it is not going too far to say 
that he has left a lasting impression by his Jabours, the 


R. organisation and scheme of examinations having long re- 


mained as he made them. 

It is a little hard for the young engineers of to-day, 
whose training, while it may seem to them beset with 
difficulties in the way of tricky formule and abstruse cal- 
culations, is nevertheless complete, and makes them 
masters of an immense amount of accumulated informa- 
tion, to realise the difficulties under which the older 
engineers, evén of the writer’s generation, and much 
more so of Mr. Haswell’s, laboured. Mr. Haswell him- 
self was one of the first to provide a reliable book of re- 
ference for the young engineer, where the results of ex- 
perience were systematically arranged, but for Mr. Has- 
well himself there was nothing of this sort, and he had 
to create the precedents. When we look at the matter 
in this light, we are filled with admiration for Mr. Has- 
well re the men of his generation at their excellent 
solution of the problems which confronted them. 

Without going into a detailed sketch of the work done 
by Mr. Haswell, it may not be amiss to recall to your 
minds a famous old ship, the machinery for which was 
designed by Mr. Haswell, who, indeed, made all the 
drawings for it himself. This vessel was the Powhatan, 
which for many years was one of the finest of our old 
ships, and rendered most efficient service. Probably 
every member of this Society living near our eastern coast 
has seen this fine old ship. She was built in 1847, and 
remained in active service for forty years, a monument to 
those who had designed and built her. 

In those early days the average deck officer of the 
Navy did not look upon the steam engine as a desirable 
addition to a ship, but simply as a necessary adjunct that 
had to beendured. There were, of course, notable excep- 
tions, and Captain Matthew C. Perry, the first com- 
mander of the Fulton, was a liberal-minded man to 
whom engineers owe a great deal. Yet even he hardly 
rose to the point of considering that engineers were a 
vital part of the ship’s complement, and as such should 
be made to feel that they were as much officers as any 
others, and their men were just as truly sailors. Neither 
Mr. Haswell, nor any of his assistants, were regarded, 
when first appointed, as Logeneseser's & in the 7. and 
the assistant engineers were removable summarily by the 
commandant of the station. Some years ago Passed 
Assistant Engineer Bennett, writing for one of the 
reviews, in speaking of this circumstance, expressed sur- 
prise that the deck officers should not have realised the 
mighty force which steam brought to them, and have 
pe a every opportunity to take advantage of it. It 
seemed, on the contrary, to belong to a different world 
from that in which they had been trained, and instead of 
endeavouring to become expert engineers, they regarded 
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the machinery and all connected with it, as a disagree- 
able necessity, and left its development to the separate 
corps of engineers. ? 

Among the older engineers were many men well known 
to all mechanical engineers in the country, who in a 
quiet way did very valuable work. Time will not permit, 
however, of mentioning them individually in such a sur- 
vey as we are making. ree 

ome years before our Civil War another great marine 
engineer began to attract attention—Benjamin F’. Isher- 
wood. He entered the Navy in 1844, so that he is really 
a contemporary of Mr. Haswell. It is, perhaps, not 
exaggerating to say that he is the most brilliant marine 
engineer whom this country has seen, and his work has 
made his name known among marine engineers in all 
parts of the world. His fame will probably rest mainly 
on his record as an experimentalist, in which field there 
are few who have ever exceeded him, either in the amount 
or the excellence of the work done. 

The most notable of his experiments was the series 
which gave the complete demonstration of the relation 
between cylinder condensation and the rate of expansion. 
Until these experiments most engineers believed that the 
law of Mariotte, that the product of pressure and volume 
is constant, was strictly applicable to steam as well as to 
permanent gases, and that a very large ratio of expansion 
with low pressures of steam would be profitable. Isher- 
wood’s experiments on the Michigan demonstrated con- 
clusively that under the conditions there obtaining of a 
slow-moving engine and a low steam pressure, a ratio of 
expansion was soon reached beyond which any increase 
would cause an absolute diminution of economy instead of 
an increase thereof, as would have been predicted from a 
strict adherence to Mariotte’s law. Every young engi- 
neer knows this thoroughly to-day, and is cautioned about 
it in his text-books; but so far from its being readily 
accepted when Isherwood’s experiments had demonstrated 
the true facts, many will remember that he was assailed 
in the public prints as being guilty either of hopeless 
ignorance or wilful waste of the Government money. 

Mr. Isherwood was not only a splendid experimentalist, 
but a designer of the first rank, and an executive engineer 
who has not been surpassed. He was Engineer-in-Chief 
of the Navy during the whole of the war of the rebellion, 
and during that time was responsible for a large number 
of designs. Here, again, he was criticised from the 
academic point of view, and yet the very faults for which 
he is criticised only appear, on proper analysis, the more 
praiseworthy as excellent details of sound designing. He 
was accused of building engines which were inordinately 
heavy, which accusation he has never denied. To the 
mere office engineer this was true, but he realised what 
they did not, that these engines had to go into the hands 
of men who were largely untrained and unfamiliar with 
machinery. Theordinary formule for design assume rea- 
sonably decent handling, and do not provide for the stresses 
due to ignorance and carelessness. Isherwood knew that 
the _ of first importance was to build engines which 
would not break down, and, in fact, could not be injured 
by ignorant and careless handling. The result of this 
policy was engines very much heavier than would ordi- 
narily be built, but they did not break down, and they 
carried our ships to victory. To my mind this was the 
highest proof of his talent as a sound designer. He had 
the courage to invite criticism from the book engineer in 
order that he might insure success for the country. 

You all know the story of the Alabama, and how she 
and her sister commerce destroyers drove our merchant 
marine off the ocean. The Navy Department felt it im- 
portant to get a class of vessels that would be faster than 
the Alabama or any other vessel likely to be built, so that 
they could sweep the seas of all these commerce de- 
stroyers, A number of designers were concerned in pro- 
jecting both hulls and engines to accomplish this result, 
but although the great Ericsson was one of his rivals, 
Isherwood’s ships were the only ones which really accom- 
snp what was intended. The Wampanoag was the 

rst of Isherwood’s ships to be tried, and she was a mag- 
nificent success in every way, really in many ways the 
greatest success as a steam war vessel that the world has 
ever known, because she distanced everything that had 
preceded her so much more than has ever been accom- 
plished before or since. The Wampanoag was given a 
trial lasting 374 consecutive hours between Sandy Hook 
and Cape Hatteras, and for the whole run averaged 
nearly 17 knots per hour. During several six-hour periods 
her speed was over 17 knots, and for several single hours 
she made over 17. It should be noted also that this was 
not a smooth weather run, as the trial was ended prema- 
turely owing to a gale, and for some time previous the 
weather was heavy. The speed made by the Wampanoag 
was at least four knots more than that of any other ship 
—either mercantile or naval—of her period, and, in fact, 
it remained the record _ for many years. Even the 
first fast cruisers of modern navies, like the Esmeralda 
and Maniwa, while nominally credited with a higher 
speed, only made it over the measured mile, or for a short 
spurt, while the Wampanoag’s record was, as stated, for 
more than 37 hours. Another of the Isherwood ships— 
—the Ammonoosuc—was sh only a short trial, but 
showed ualities equal to those of the Wampanoag. The 
best of the rival ships made a speed of 15 knots for less 
than an hour, and the other vessels fell below the Wam- 
panoag even more than this. 

It is not perhaps generally known that in calling the 

ampanoag an “Isherwood” ship, the designation is 
more inclusive than might be supposed at first glance, 
for Mr. Isherwood was responsible for those features of 
the hull design which affect speed. The design of the 
hull as a whole was worked by Naval Constructor Delano, 
an accomplished naval architect, but he simply took the 
form of hull as designed by Mr. Isherwood and worked 
out the structural details necessary to carry out his ideas, 





It would be sup that Isherwood’s brilliant 
achievements would have brought him only gratitude 
and thanks, but, on the contrary, his vigorous methods 
had aroused a great many enemies, so that at the end of 
his second term as Chief of the Bureau of Steam Engi- 
neering there was sufficient influence to prevent his re- 
appointment to the office which he had so well filled, and 
he was banished to the Mare Island Navy Yard; but 
this only gave him an opportunity for some of his best 
experimental work, and the famous propeller experiments, 
which are still a mine of valuable information for de- 
signers, were conducted there with the assistance of Mr. 

illiam R. Eckart, a former engineer of the Navy and 
an honoured member of this Society. 

After these experiments, and until his retirement, Mr. 
Isherwood conducted many others which have given 
valuable information to engineers, and it may be well in 
passing to remark that his reports of experiments are 
models to which all young engineers can refer with great 
profit to themselves. The thoroughness with which the 
apparatus under experiment is described, and its dimen- 
sions given, the elegance and lucidity of the language, 
and the admirable arrangement are all models of what 
such a report should be, just as Macaulay’s style is so 
justly commended to all young writers. 

From a remark which has just been made as to the 
ba ee of many of the engineers who came into 
the Navy during the war of the rebellion, it = per- 
haps, be inferred that there were few men of ability, 
but this would be unwarranted, and would be an entire 
mistake. The total number of engineers was so large 
that it was utterly impossible to have even a majority of 
them skilled men, but a number of talented young engi- 
neers came into the service, and the profession generally 
has learned to recognise their ability from the fact that in 
the years since the close of the war a large proportion of 
the leaders in mechanical engineering in our country are 
men who were naval engineers during the war. The first 
President of this Society (Dr. Thurston), as well as the 
second (Dr. Leavitt), were naval engineers, and so was 
that other able man, Charles E. Emery, now gone to his 
long rest. William Everett, who became famous in con- 
nection with the laying of the first Atlantic cable was 
another, and so was George Westinghouse, whose wonder- 
ful achievements, both as an inventor and as the creator 
of great industrial works, entitle him to be called the 
Napoleon of industrial engineering, Theodore Cooper, 
the great bridge engineer, and Lay, the inventor of the 
automobile torpedo, were naval engineers during the war. 
We must also call attention in passing to chief engineers 
Alban C. Stimers and Isaac Newton, who brought the 
original Monitor down to Hampton Roads, and enabled 
her to whip the Merrimac. But for their ability and in- 
defatigable labours the results would have been vw f 
different. We might also recite case after case of he - 
lantry and daring where vessels were saved by the skill 
of the engineers, where they lost their lives through at- 
tention to duty, or where they distinguished themselves 
specially in other ways, but time will not permit us to 
dwell upon these features. 

During all the period which we have thus far con- 
sidered, the engineers for the Navy had obtained their 
education out of naval influence, but in 1866 a class 
of young men was ordered to the Royal Academy to be 
trained as engineers ina navalatmosphere. A number of 
these gentlemen are still in the service, and were chief 
engineers of our large vessels during the recent war with 
Spain. In 1871 engineer cadets were appointed for the 

aval Academy, the course being for two years only, 
until in 1874 a class was appointed whose course was to 
be for four years. 

These young men were appointed by competitive ex- 
amination open to the whole country, and as the course 
became better known, the numbers who came to compete 
increased, and their attainments became so high that an 
unusually able class of young men was obtained as cadet 
engineers. Unfortunately for the service, Congress was 
seized with one of its periodical fits of retrenchment, and 
as no patronage was affected by abolishing the cadet en- 
gineer system, the separate course for engineer course was 
wiped out in 1882, and for a time engineering education 
dropped out of the curriculum at the Naval Academy. 

It is probably safe to say that the young men graduated 
from the Naval Academy under the cadet engineering 
system presented a higher average ability than any equal 
number of young men from any of our great technical 
schools ; indeed, so great was their ability that the ser- 
vice was unable to retain them, but the country has pro- 
fited from the training they received by their work in 
civil life. A number are filling positions as professors of 
mechanical engineering in our leading colle a number 
are consulting engineers of the highest rank, and several 
are engaged in the a of our large manufactur- 
ing enterprises—one (who is a Vice-President of this 
Society) being the general manager of one of the largest 
electric companies in the world. Itis a peculiar pleasure 
to me to bear tribute to the talents of these young men, 
because a great many of them have served as my assis- 
tants in the Bureau of Steam Engineering; and, while I 
am naturally filled with regret that the Navy should 
lose their services, I also feel proud that my own judg- 
ment in estimating their ability should be so thoroughly 
confirmed by the esteem in which they are held by engi- 
neers outside of the Navy. I would not have it supposed 
from my remarks about those who have left the service 
that they took all the ability with them. Some of the 
most useful and accomplished officers, uates and non- 
graduates, are still in the service, which I trust will be 
able to retain them. 

In this connection, too, it is only right that I should 
bear testimony to the worth of the men who, at the Naval 
Academy, trained these young engineers. One of the 
earliest of the instructors was Dr. Thurston, the first 





President of the Society, whose fame as an educator is 
world-wide, but there were others who, while not so well 
known, nevertheless did splendid work. Just as I re- 
marked at an earlier point about the work of Mr. Haswell 
and the others as pioneers, so it was with the early in- 
structors in engineering at the Naval Academy, who had 
practically no text-books, and who were compelled, in 
the professional part of the instruction, to depend almost 
entirely on their own experience; further than this, they 
had nothing to guide them in the way of a curriculum, 
and they were compelled to establish one tentatively 
and develop it as experience dictated. 


(To be continued.) 





THE COST OF STEAM RAISING.* 
By Joun Houtipay, Assoc. Mem. Inst. C.E. 


IN the early days of the steam engine it was customary 
to measure the efficiency of steam plant by the amount 
of work done by a given weight of coal, and this was ex- 
pressed by giving the weight of coal consumed per horse- 
power per hour, allowance sometimes being made for the 
quality of the coal used. At that time, when a single 
boiler or range of boilers supplied steam to but one, 
or at most a pair of engines, and the boiler was 
laid down at the same time as, and as _ integral 
portion of, a new steam-engine plant, and was, more 
often than not, supplied ‘by the maker of the engine 
as part of his contract, this method of estimating 
was not so wholly misleading as it is in the present day, 
when a single boiler or range of boilers often not only sup- 

lies a large main engine, but also many auxiliary or in- 

ependent ones, and also serves many other purposes. 
The practice has therefore arisen of expressing the effi- 
ciency of an engine by stating the quantity of steam it uses 
per horse-power per hour, thus eliminating entirely all 
questions of the quality of the fuel, the efficiency of the 
boiler for transmitting the heat of that fuel to the 
water, and of the furnace and stoker, whether human 
or mechanical, in evolving from the fuel all the heat 
it contains. In this way the performance of a good 
engine is not ma by an indifferent duty obtained 
from the boiler, from any cause whatsoever. We have, 
therefore, on record the results of many engine trials, 
given in figures which take no account of the perform- 
ance of the boilers by which the steam they used was sup- 
= and we have also many recorded tests of steam 
ilers determined quite apart from any question of 
power involving the employment of a steam engine. 
Again, we have many instances given of the cost of 
steam power, the best of which are summed up by Pro- 
fessor Unwin in Chapter ITI. of his work on “The De- 
velopment and Transmission of Power ;” but in all these 
cases, in order to arrive at the cost of the steam power, 
it has been, of course, necessary to include the working 
and cost of both engine and boiler; and whilst a steam 
engine cannot perform any useful work when disso- 
ciated from the steam boiler, the boiler can, and often 
does, perform many useful functions other than the pro- 
duction of power by means of a steam engine, and it 
is to the cost of producing steam, quite apart from the 
question of power, that attention is directed to in this 
paper. A tonof coal may cost, say, 8s. when delivered on 
the stokehold floor, and we may, in a general way, con- 
sider steam delivered from the boiler into the steam main 
as the manufactured article of which the coal is the chief 
but not the only raw material used in the process of 
manufacture ; the question then becomes, What is the in- 
creased value of this ton of coal when delivered in the 
form of steam into the steam mains? The other items 
which, with the cost of fuel, go to make the total cost of 
steam produced are working expenses, maintenance of 
boiler and plant, capital charges, rents, rates, taxes, &c. 
In almost all cases, the cost of the fuel is by far 
the greatest part of the whole cost, and it can om be 
in the centre of the coalfields, or some other equally 
favoured spot, where it is probable that the cost of the 
fuel will be anything less than 50 per cent. of the total 
cost, exception being of course made to those cases in 
which waste materials, by-products, or refuse, which 
might otherwise have to be removed at some expense, 
are used as fuels for steam raising. This being the 
case, the cost of fuel required to convert a given quan- 
tity of water at a given temperature into steam at a 
certain pressure gives a fairly relative idea of the cost 
of raising steam in districts where similar conditions 
and prices of fuels obtain. Mr. Bryan Donkin, 
M. Inst. C.E., has largely used, as a basis of comparison, 
the cost of fuel required to evaporate 1000 ons, 
the water being at a temperature of 60 deg. Fahr., and 
the steam evaporated at 60 Ib. per square inch above the 
atmosphere, or else the temperature of the water is taken 
at 212 deg. Fahr., and evaporation at atmospheric pres- 
sure, or, in other words, evaporation is from and at 
212 deg. Fahr.; in any case a reduction to a common 
basis is easy when the conditions are known. 

The following formula gives a ready means of obtaining 
the cost of fuel to evaporate 1000 gallons of water when 
the price of the fuel and the quantity of water evaporated 
per pound of fuel are known. 


Let C = cost of evaporating 1000 gallons in shillings. 
P = price of coal per ton in shillings. 
w= — of water evaporated per pound of 

coal, 

10,000 

2,240 

5 

—_ X 4,464 

WwW 


Then C =F x 








* Paper read before the Institution of Electrical Engi- 
neers, 
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This is a useful figure, especially for comparison of 
boilers working in the same district, where the prices of 
various descriptions of coals may be taken to vary with 
the amount Pg heat that they will evolve, because it takes 
into account the efficiency of the boiler and furnace and 
also that of the stoker, whether human or mechanical ; 
but, at the same time, the limits within which compari- 
sons may be made on this basis are narrow, as the figure 
would always show a very large advantage in favour of 
the use of poor quality and low-price fuels, which a closer 
examination into the whole of the cost of steam raising 
might cause almost, if not entireiy, to disappear. There 
will however, be less likelihood of giving rise to mis- 
apprehensions if it always borne in mind that this 
figure gives, not the cost of evaporating 1000 gallons, 
but only the cost of the fuel required to evaporate 1000 
gallons of water. 

Mr. Bryan Donkin, M. Inst. C.E., has published 
figures from some tests he carried out with different kinds 
of fuel in the same boiler, the conditions in all cases 
being the same ; the results are comparable on the basis 
of the cost of fuel required to evaporate 1000 gallons. 














Water \cost of Fuel 
Kind of Fuel. |Cost of Fuel| Evaporated| per 1000 
per Ton. | per Pound | Gallons 
of Fuel, | Evaporated. 
8. d, Ib. s, d. 
A. Dust coke ns 5 0 6 8 8 
B. ,, Welsh coal 10 0 8 6 8 
C. Large °° 22 0 9 10 il 








These figures go far to show the economy to be obtained 
by using inferior fuels, which as a rule are far cheaper on 
the basis of calorific power than higher-class fuels. No 
better example of this could be given than the comparison 
of experiments B and C in the Table given above, where 
we see that a difference of 120 per cent. in the price of 
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the fuel gives an increased efficiency of but 5.5 per cent. 
at an increase in cost of 108 of cent. Should it be pos- 
sible in practice to transfer the total heat of a fuel to the 
water contained in the boiler in the furnace of which the 
fuel is burned, or even a fixed and definite portion of the 
total heat, then the true value of that fuel for the pur- 
pose of steam raising would depend directly on its calorific 
power, and it would be possible, the price of the fuel 
and its calorific value being known, to foretell the amount 
of useful heat that would secured by the combustion 
of one pennyworth of the fuel in question. 

A Table showing the number of thermal units in one 
pennyworth of fuel of various qualities and prices was 
given by Mr. B. E. B. Crompton, Past-President, in his 
paper on ‘‘The Cost of Electrical Energy,” read before 
this Institution in April, 1894. 

Some figures from this Table will be found set out in 
Fig. 1, annexed. These, like the preceding Table, show the 
enormous advantage promised by the use of low-quality 
and low-priced fuels, but, as there never was a gain 


without some loss, we may briefly inquire what the pos- | 0 


sible losses and disadvantages of cheap fuels are—and 
they are many. 

In the first place, in order to get the same amount 
of heat with a low-quality fuel as with a higher quality 
under similar conditions, more fuel must burned in 
the same time; then, if the boilers and furnaces are 
already working up to their full power, either more 
boilers and furnaces must be put down, or the present 
furnaces must be enlarged, entailing an expenditure of 
capital, the interest of which must be set against the 
extra economy obtained ; or else the fires must be worked 
harder, perhaps by the use of forced draught, causin 
the furnace gases to leave at a higher temperature, ame 
thus carry to waste a larger proportion of the heat in the 
fuel than formerly. The mere fact of more fuel having 
to be fired into the furnaces every hour will entail more 
work on the stoker, for which extra wages will have to 
be paid either to the same or to additional men. The 
extra amount of fuel used will cause the fire doors to be 
opened, in the case of hand-fired furnaces, more fre- 

uently or for longer periods both for firing and for 
cleaning fires, whilst the extra amount of refuse taken 
from the furnaces will carry to waste a correspondingly 
larger amount of heat, and, what is of more importance, 


will often cost a great deal more in removal, particularly 
ia busy cemag annem, ann > Extra storage and space 
for fuel may have to rovided, and the wear and tear 
of the furnaces inc according to the extra amount 
of fuel used, and not according to the amount of steam 
produced. Low-quality fuels, too, as a rule, rejuire a 
stronger dranght to burn them to the best advantage than 
better qualities ; this may necessitate an expenditure for 
more chimney power in the case of natural draught, and 
larger fans and engines, of course using more steam to 
drive them in the case of forced draughts. In substitut- 
ing inferior for better-class fuels we may expect a reduc- 
tion in the cost of the fuel, depending on the differences 
in the ratio of calorific value to price of the two fuels, and 
an increase in working expenses, &c., depending on the 
increased amount of fuel used. 

It may not be out of place to give here a word of warn- 
ing to those who are invited by the manufacturers of 
special furnaces to enter into contracts with them, in 
virtue of which the manufacturer of the patent furnace 
shall take as his remuneration for fixing the furnace, free 
of charge or at cost “ a definite proportion of the 
ascertained saving in the fuel bill from the time the new 
appliance was put in, as compared with a previous 
period; such an arrangement may seem very fair and 
reasonable, but if the reduction of the fuel bills is accom- 

lished by the use of inferior fuel, there must inevitably 
increased incidental expenses, the whole burden of 
which will fall on the steam user, and from which the 
furnace manufacturer will be entirely free. Still more to 
be deprecated is any arrangement based on a comparison 
of the amount and cost of fuel consumed on two trials, 


_ | one made before the introduction of the special appliance 


and the other after it; for, in addition to other disadvan- 
tages to the steam user, it is reasonable to assume that 
the furnace manufacturer will take pains to secure those 
conditions under which his furnace works best, whilst a 
furnace about to be discarded is scarcely likely to be 





eitherin the re order or worked to the best 
advantage. oe 


Ind t is safe to say that the vaunted 
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superiority of many a special appliance over the ordina 
furnace, whatever that may be, is attributable mainly, if 
not solely, to the better conditions obtained for it and the 
greater skill with which it was worked, and, with a 
reversal of these conditions, the result may ,have been 
reversed also. 

It sometimes happens that a single range of boilers 
has to supply steam to a number of more or less different 
and independent concerns, each of which has to bear its 
own share of the expenses of producing the steam it uses, 
so that it becomes necessary to determine the total cost 
of the steam produced and divide that sum amongst 
the different concerns as nearly as possible according to 
their respective consumptions, This has been the case 
with a range of boilers in which the author has been 
directly interested for the last six years ; failing to find 
any records of determinations of the proportion which 
the fuel bill bore to the total cost of the steam delivered 
into the steam main, he has collected the data on 
which the following statements of costs have been made 


ut 
The plant consists of nine Lancashire boilers in the 
main boiler-house, and four spare boilers in another 
house, connected to the same system of steam mains, but 
the latter used only as s to the nine boilers in the 
larger house. The nine Lancashire boilers are of various 
makes and ages, none of them being modern, and vary in 
sy pase e ft. : ms ~ 7 ft. in diameter, and from 28 > to 
t. in length. ey are arranged in two grou Os. 
1, 2, and 3 ne fitted with Perret’s water-cased grates 
for burning inferior fuels and delivering their products of 
combustion into a separate main flue and chimney from 
the other six, which are fitted with ordinary bars and 
hand-fired, Martin’s balanced doors being used in the 
twelve furnaces of these six boilers. The boilers are all 
loaded to 60 lb. pressure per square inch, and feed water 
is delivered to the Lancashire boilers from a common 
feed main through three steam heaters, which, being 
supplied with steam up to 12 1b. per square inch above 
the atmosphere, heat the feed water to an average of 
220 deg. Fahr. after it passes the feed pump on its way 
to the boilers. The demand for steam is fairly constant 
during the 24 hours (see Fig. 2), so that it is not 
necessary to bank up any of the fires during any portion 
of the day or week except between 6 a.m. and 6 p.m. on 








Sundays, when two boilers only are kept under very easy 
steam. 

In working these boilers, it has all along been recog. 
nised that steam was produced much more +. Pama by the 
forced draught than by the natural-draught furnaces, 
consequently they were always worked up to their ful] 
power, and, as the minimum demand for steam almost 
always exceeded, except on Sundays, the amount they, 
by themselves, were capable of producing, they were 
seldom even damped down, and therefore worked under 
conditions extraordinarily favourable to economy ; whilst 
the natural-draught furnaces, having to make up the differ- 
ence between the demand for steam and that produced by 
the forced-draught furnaces, being fitted for that pur- 

with an automatic damper, were consequently vary- 
ing between partial and full load, so that losses by un- 
consumed gases and radiation were abnormally great, 
This fact must be kept in mind, and allowed for, in com- 
aye the results obtained in the two systems, and it will 
seen that the six bollers fitted with natural-draught 
furnaces ~ much better results when doing the largest 
amount of work. 

During seven months of the year seven boilers work- 
ing together are able to supply the demand for steam, 
but during the later summer and autumn months the re- 
quirement is much ter and nine boilers have to be 
worked heavily, and sometimes even more; which fact 
justifies the existence of the four reserve boilers which 
a otherwise constitute an extravagantly large spare 
plant. 

The fuel generally used for the boilers with Perret fur- 
naces is breeze, which is delivered in front of the boilers 
at the price of 3s. 6d. per ton, Thus fuel contains a large 
amount of incombustible material from 22 to 25 per cent. ; 
the amount burnt is about 15 tons in 24 hours, or 1400 Ib. 
“ve hour, or 18 lb. per hour per square foot of grate sur- 

ace, the total area of the six furnaces a 78 square 
feet. The evaporation is from 5.5 Ib. to 6 lb. of water 
per pound of fuel; taking this at 5.8, the cost of fuel to 
evaporate 1000 gallons is, by the formula given above : 
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Cc x 4.464 


3.5 4.464 
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= 2.69 shillings = 2s. 8}d. 
The quantity of water evaporated is about 2200 lb. per 
hour per boiler, equivalent to 138 horse-power at 20 Ib. of 
steam per horse-power per hour, a low result, which 
eventually makes itself felt as one of the drawbacks to 
the use of inferior fuels. There being a plentiful 
supply of this breeze, it has been used almost invariably 
during the period of these observations for these three 
boilers, other fuels being tried at various times, but none 
were found able to compete with it.. The air pressure 
used for the Perret furnaces ave about 1.1 in. of 
water column as measured under the firebars, and was 
produced by a 36-in. fan driven by a belt from a special 
engine, the steam for which was taken from the boiler, 
oat tie amount is included in the figures given above, 
but for which due allowance is made in the proper place, 
both for the cost of the steam used and the interest on 
the capital sunk in the fan engine and other special ap- 


pliance. : 
(To be continued.) 





Mexican Ramway.—Mr. A. M. Rendel, consulting 
engineer of the Mexican Railway Company, Limited, 
states that during the past half-year rather less progress 
than was desi was made with the laying of steel 
sleepers, and with the ballasting of the line ; the total 
length of line now laid with steel sleepers is 271} miles. 
A new Fairlie and two Baldwin goods engines were added 
to the locomotive stock, which now comprises 68 engines 
of all classes. The carriage stock has not been increased, 
but 52 new American wagons, with a on gg Bd 27 tons 
each, have been added to the wagon stock. The timber 
pier and its plant at Vera Cruz was maintained in. 
order during the first half of this year. The timber 
below low a found in — pag oe tke 
depth alongside the pier averaged in. during t 
iat sem: The harbour works at Vera Cruz are making 





good progress. 
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‘«‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compmrep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 
number of views given in the Specification Drawings is stated 

“= a where none are mentioned, the Specttoation is 
not & rated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are Dep le no Pp o 

i Specifications may a atent Sale 

” Franch 25, Si " Buildings, -lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the of @ complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months the date of 
the advertisement of the tance of, a com; Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the g' mentioned in the Act. 


ELECTRICAL APPARATUS. 


H O. Cowper-Coles, London. Electro- 
Deposition. [4 Figs.) October 19, 1898.—This invention 
relates to electro-deposition of metals. The cathode is upon 
a mandril, and is revolved at a high rate of speed (for example, 
1000 ft. per minute), so as to obtain such friction between the de- 
posited metal and the electrolyte as to give a tough smooth 
deposit without the use of burnishers. The possibility of em- 
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ploying a higher current density, and the reduction of elec- 
trical resistance is stated to effect economy. There are scolloped 
flanged pieces at the lower part of the outer tube to act asa 
baffle-plate to prevent the formation of tree-like or nodular 
growths, The apparatus may be applied to the formation of 
~ of one or more kinds of metal. (Accepted November 1, 


27,453, H. Leitner, London. Electric Motors. 
(3 Figs.] December 29, 1898.—This invention relates to electric 
motors adapted for the propulsion of vehicles and constructed 
to work at high speeds; the iron used in them magnetically is 
utilised also to contribute to their strength. The armature is of 
ring type, laminated, placed outside the field magnets, and held 
between two side frames free to rotate on bearings on the shaft. 
Kither the armature may be stationary, while the magnets rotate 





or both may rotate in opposite directions. The field magnet is 
multipolar, having six poles wound with coils connected by con- 
ductors carried along the interior of the shaft to rings fixed on 
the end thereof. The armature segments may be wound with one 
layer of wire in the same direction, and the section may be con- 
nected in series so that only two brushes are necessary, but if it 
is desired to shorten the commutator three pairs of brushes wo 4 
be used. The field magnets have six radial poles, three of whic 
only are wound. (Accepted November 1, 1899.) 


21,944, 0. D. Lucas, London. Electric Switches. 
{11 Figs.) Uctober 18, 1898.—This invention relates to multiple 


same axle, so that they can be operated simultaneously by turn- 
ing it, and the individual levers are connected with the axle in 
such manner that each can be opened or closed independently of 
the others. The main handle controls the axle upon which a 


series of switch levers are mounted loosely, and according to this 
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invention these are coupled to the operating shaft by means of a 
projection engaging with a segmental recess so arranged that one 
of the switches can move with the shaft while the others remain 
stationary, the recess in the hub allowing the necessary motion 
to be given to a pin for the purpose of allowing either switch to 
be placed in or out of engagement. (Accepted November 1, 1899.) 


GUNS AND EXPLOSIVES. 


554. S. Pitt, Sutton, Surrey. F. F. Fletcher, 
Washingion, U.S.A.) Breechl rr ce. [4 Figs.) 
November 21, 1898.—This invention relates to breechloading ord- 
nance in which a breech-block or plug is locked in the breech 
chamber by a partial turn, and a reverse action permits of its 
being withdrawn longitudinally and swung outwardly to open the 
breech. The object is to provide an increase of area between the 
plug and its box, thereby permitting a corresponding reduction 
in the thickness of the plug. The breech plug is of spiral contour, 
so that a shoulder is formed, the face of which lies in the line of 
the longest and shortest radii. The periphery of the plug or 
breech-block is formed with screw threads through about five- 
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sixths of its circumference, the breech chamber being provided 
with corresponding screw threads of like length starting from the 
angle of the shoulder nearest the centre. The centre of resistance 
of the plug (which is the centre of gravity of the plug when in a 
horizontal position) is in line withthe centre of strain exerted by 
the explosion. The breech a is of such size and shape as to 
clear the breech-block when it is first inserted, that is to say, the 
spirally curved walls of the breech chamber do not touch the 
walls of the breech-block ; but when the breech-block is turned to 
the right, the screw threads thereon engage and interlock with 
the screw threads in the ch , the breech-block then fills the 
chamber with the exception of the channel, and the screw threads 
areengaged. (Accepted November 1, 1899.) 





LIFTING AND HAULING APPLIANCES. 
23.841. J. B. Reid, Lanark, Scotland. Brakes. 
[2 Figs.) November 12, 1898.—This invention relates to electri- 
cally driven cranes, having brake apparatus for controlling the 
descent of the load, the object being to combine what is known 


Fig.1 Fig.2. 








asthe Weston brake with one of the differential kind. For this 
purpose a brake pulley is fitted to rotate freely on two discs fixed 
respectively to the shaft and to a sleeve screwed internally to 


brake strap is fitted to the pulley to act differentially, its ends being 

connected by links to two arms of different lengths, the longer ones 

being weighted. The action of the load ‘causes the sleeve to 

rotate more quickly than the shaft, and this gain in speed causes 

the sleeve to move back towards the side disc, causing the plates 

to act, See eee or momentarily yap! the rotation of 
e 


the hoisting tp ion. Continued rotation of aft releases the 
lates, and the hoisting pinion is again free to turn. (Accepted 
ovember 1, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


22,792. _J. Kershaw, Hebden Bri Yorks. Wood 
Machinery. (2 Figs.) October 29, 1898.—This inven- 

tion relates to the mounting of the feed roller upon rocking arms 
pivoted upon longitudinal shafts whereby they are arranged to 







































































tilt to any angle. A cross-bar attached to these rocking arms is 
operated upon by a screw shaft and handwheel, and when the 
angle is set, whatever movement is given to the rocking arms 
due to the varying thickness of timber sawn, the feed remains 
the same. (Accepted November 1, 1899.) 


18,067. E. J. Shackleton, Halifax, Yorks. Guards 
for Circular Saws. [1 Fig.) August 23, 1898.—This circular 
saw guard, when in action covers the whole exposed portion of 
the saw, thus protecting the operator from danger of accidental 
injury. For this — an iron standard is fixed upon the 
bench with two set screws ; from this is carried an adjustable 
radiating arm projecting over the centre of the saw, and through 











the end of the arm is a long screw which can be raised or lowered 
to suit different sizesof saw. At the bot‘om end of the screw is 
the , which is in four sections jointed together. The lower 
section rises and falls automatically with inequalities in the timber, 
and falls when the timber leaves the saw. Small rollers are 
attached to the base of the lower sections to lessen friction 
with the timber. The sections ‘of the guard may be varied in 
size to suit various sizes of saw. (Accepted November 1, 1899.) 


23,511. L. Berger and D. Gardon-Jaquet, Lausanne, 
Switzerland. Chisel. (2 Figs.) November 8, 
1898.—A chisel, according to this invention, is made from a piece 
of steel of rectangular trough-shaped section, the end of which is 
bevelled to form the cutting edge. To enable a tool of such sec- 


Fig. 








Fug ‘> 


tion to be easily held upon the ay oe of the lathe, a sliding 


bearing-piece, also rectangular in shape, but with turned-over 
edges, is provided to fix upon the tool, thus forming an approxi- 
mately square-sha} body at that part where the tool bears upon 
the lathe rest. (Accepted November 1, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 


722. W, Best, Morley, Yorks. Safety Lamps. 
8.) December 6, 1898.—The object of this invention is to 
rovide a miners’ safety lamp for testing the presence of gas so 

that even thin layers of gas near the roof may be de ‘ 

their depth estimated. A handle is fulcrumed to the sides of the 
bonnet Th such manner that it — be turned down away from 
the top of the lamp. An inner shield in the bonnet leads the 

products of combustion direct from the gauze to an ty oo 

the upper plate, the shield being provided with holes at its 

for admitting air for combustion. An annular set of holes is 

formed in the upper part of the bonnet for the purpose of admit- 

ting the air supply, other sets of holes may be formed at different 
heights, and one set can be at the base. All the sets of holes for 
the air supply are protected by ring gauzes, and have cu 

plates which can be regulated at will. When used for testing the 


(2 








switches in which two or more switch levers are mounted on the 


work on a correspondingly screwed part of the shaft. A jointed 





presence of gas near the roof, the lamp may be held in close con- 
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tact with the roof, and the thinnest layer of gas can then be 
detected. On finding a layer of gas the air may be admitted to 




















a greater extent by regulating the cut-off plates until no sign of 
gas is observed. (Accepted November 1, 1899.) 


RAILWAYS AND TRAMWAYS. 


24,435. Sir W. H. Bailey, Salford, Lancs. Vibra- 
tion Recording Machines. [5 Figs.) November 19, 1898. 
—This invention has for object to record during the motion of 
travelling bodies, the vibratory movements to which they are 
subjected. A clock mechanism is used to actuate a coiled paper 
which is led through a slot over the surface of a drum upon 
which it is stretched and held by rollers which press against it 
on each side. The tape is marked by a pencil carried in a holder 
which is weighted and pivoted to one end of a rod fitted to move 
up and down vertically in guides, the other end of the rod being 








connected by a link to an arm ona lever which is weighted by 
two weights and formed with a cross-piece, and supported by 
two stee tres. The tendency to vibratory movement of the 
lever is restrained at the front end thereof by a plate spring, and 
at the rear end by a helical spring. When this device is A aes 
to a train, the small vibrations set up cause the horizon ever 
to oscillate more or less, but when, however, a vibration of greater 
amplitude occurs the springs yield momentarily the pencil 
making an elongated line indicating that an imperfection in the 
permanent way exists at a certain | ogo when the train stops the 
— comes to rest, and a straight line is recorded. (Accepted 
ovember 1, 1899.) 





SHIPS AND NAUTICAL APPLIANCES. 


26,355. G. 8. A. Reshang, Seapeitee Wells, Kent. 
Boat-Lowe Gear. (8 Figs.) December 18, 1898.—This 
invention has for object to provide a safety device for the lowering 
of boats in a seaway to prevent entanglement of the falls, or any 
danger of one end of boat remaining caught. In addition to the 


ordinary falls a pair of chains are provided which are linked to 




















26.356, 


levered arms, at the meeting ends of which is a central chain 
lit ked to the keelson of the boat, the three chains keeping the 
levers in alignment when the boat is lowered. When the central 
chain is released by the pulling of a lanyard attached to a slip- 
hook, the levers then take such angle as to free the end chains and 
disengage the boat. Modifications are provided. (Accepted 
November 1, 1899.) 


2387. G. Russo, Rome, I . Apparatus for 
the Behaviour :-) : on Waves. 


mental reproduction of the rolling movements of a ship among 
waves by means of pendular bodies combined with a wave motion 
er 2 


separate side flues, and the flames and hot gases up them 
and along the side chambers and also through the horizontal 





oscillograph. A pendulum A is so p rep * 
when oscillating upon an horizontal plate B, the rolling motion of 
a given ship in still water. The plate B, by which the pendulum 
is supported, is made to take a complex motion in such manner as 
to exercise on the pendulum the same action that the wave- 
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moving water exercises on the ship. The apparatus gives to the 
plate B a motion similar to that of a limited portion of the surface 
of a wave of any given height and length. The object of experi- 
ments with this apparatus is to ascertain what oscillations a given 
ship will perform when set rolling broadside on in the different 
oo of sea that she may meet. (Accepted September 12, 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


26,039. J.S. White and J. L. White, Isle of Wight. 
Water-Tube Boilers. [5 Figs.) December 9, 1898.— 
This invention relates to bvilers in which water chambers at the 
lower part are connected to the steam chamber at the upper part 
by means of walls cf tubes between which the gases pass on the 





way to the uptake. To equally distribute the gases among the 
tubes, the uptake is divided by longitudinal and transverse parti- 
tions into a number of flues, the sectional areas of which have 
relation to the portion of boiler surface which they control. 
(Accepted October 25, 1899.) 


21,902. D. L. Martyn, Durham. Steam Boilers. 
[4 Figs.] October 18, 1898.—This invention relates to steam 
boilers, and ay according thereto, comprises a flat-sided 
shell set with one of its diagonals vertically over the fire 
and having two series of diagonal and one series of horizontal 
tubes which also act as stays to the opposite sides and ends of 





Ascer 
(20 Figs.) February 2, 1899.—This invention relates to an experi- 


the shell. The two diagonal series are in connection with 


P 


to the uptake or chimney. In combination with this 








boiler a feed-water tank enclosing the furnace may be arrang:d 
80 as nated the boiler with heated water. (Accepted November 
1,°1899. 


MISCELLANEOUS. 


25,575. F.T. Brearly, St. Helens, Lancs. Making 
Prismatic Glass. [5 Figs.) December 3, 1898.—This inven- 
tion relates to machinery for the manufacture of glass sheet of 
the prism ribbed kind. A metal table or flat having surface ribs 
or projections and grooves of the desired form is employed, and 
is placed on the slab of a rolling mill over which an adjustably 























— Oh t— (25575) 


arranged roller is adapted to be drawn. The prismoidal grooves 
and ribs or projections are disposed parallel to the motion of the 
pressing roller. By rolling over a molten mass of glass placed 
upon the table the glass is firmly pressed into the grooves in 
the table so as to fill them, and the plate of glass when sufficiently 
set is removed from the table. (Accepted October 25, 1899.) 


16,878. Siemens Brothers and Co., London. (Siemens 
and H. alske, Aktien-Gesellschajt, Berlin, Germany.) Telephonic 
Apparatus. [1 Fig.] August 19, 1899.—This invention relates 
to a combination of telephonic apparatus whereby one and the 
same message can be transmitted from a single sending instru- 
ment at a telephone central station to several separate receiving 
instruments at distant stations, while messages can be trans- 
mitted from any one of these to a single receiving instrument 
at the central station. For this purpose there is combined with 
a single mouthpiece at the central station a series of microphones 
























































° ° 
< 
(19876) I Ir mm 


OF > 
© 























so arranged round it that speech is transmitted simultaneously 
by all the microphones, these being each connected by a circuit 
with a receiving instrument at a distant station, and also there 
are combined with a single membrane at the central station a 
series of recei instruments, each of which is connected to 
the transmitter of a distant station, which receiving instruments 
are so arranged round the membrane, that the opel transmitted 
from any one of the distant stations is re luced on the one 
membrane. (A October 25, 1899.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

ions with illustrations of inventions patented in the 
United tates of America from 1847 to the present time, ape 
reports may be 





of trials of patent law cases in the Uni 
consulted, gratis, at the offices of Enenrmmrine, 85 and 36 lord: 
street, Strand, — 
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| ‘THE LEEDS FORGE COMPANY, Ltd., LEEDS, 


(AGENTS: Messrs. TAITE & CARLTON, 63, QUEEN VICTORIA STREET, E.C.) 


MAKERS OF EVERY DESSRIPTION OF PATENT PRESSED STEEL ROLLING STOCK, 


Suitable for any gauge. 













30-Ton 
BOCIE 
COAL WACON 


4 ft. 84 in. gauge. 
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Tare: 18 tons 2 cwt. 
Capacity: 4447 cubic ft. 
Length inside: 89 ft. 8 In. 
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SIMPLE or COMPOUND HIGH-PRESSURE 
S-CYLINDER ENGINES MECHANICAL ENGINEER, AIR 
Ogen or Enclosed. Belvedere Road, Westminster Bridge, LONDON, 8.2. COMPRESSORS 
— So = FOR 
Beet TORPEDO SERVICE, &c. 
FOR DRIVING AS IN GENERAL USE IN BRITISH 
F AN S AND FOREIGN WARSHIPS 
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CENTRIFUGAL SIMPLE OR COMPOUND 
PUMPS, HIGH-SPEED 
pywanros, ENGINES 
AND OTHER FOR 
Choe Driving Dynamos, &c. 
AS SUPPLIED FOR 
MAC H | N E RY, H.M. YACHT “VICTORIA & ALBERT” 
H.M.S. “ ROYAL SOVEREIGN,” 





AS LARGELY USED in the BRITISH 








H.M.S. “ MARS,” 
AND F OREIGN NAVIES. H.M.S. 4 PRINCE GEORGE,” 
as alee : H.M.S. “ LEVIATHAN,” 3525 
Toa DOUBLE-ACTING OPEN COMPOUND ENGINE AND DYNAMO, H.M.S. “GOOD HOPE,” &c., &c. 


GEORGE EHLLiIioTt & CoO. 


‘MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANC’S LAY WIRE ROPES, 


And other Wire Ropes for Mines, Cranes, Lightning Conducters, Hawsers, &c. 
OFFIGE: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. 
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TeLecrapuic Appress : “ BELFRY,” LONDON. 
A.B.C, and Al (4TH Eoition) CODES USED. 
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ASBESTOS ‘‘DEMON” PACKING 
(PATENT) 
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ASBESTOS NON-CONDUCTING ASBESTOS BOILER 


PRESERVATIVE, 





| COMPOSITION. 











ASBESTOS ‘* DAGGER” PACKING 
(REGISTERED.) 














ASBESTOS EXPANSION SHEETING 
JOINTS. 


For Manhole and Mudhole Doors, and 
Steam Pipes. 


ASBESTOS 
BLOCK 
PACKINGS. 








ASBESTOS 
BLOCK 
PACKINGS. 


ASBESTOS BOILER COVERING. 


Estimates given for Covering Boilers, Pipes, Heaters, &c., 
finished complete. 
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ASBESTOS FACED 
VALVES. 


(PATENT ) 


ASBESTO3 PACKED 
COCKS. 


(PATENT. ) 























Sole Makers of 


“Asbestos Lubricants” ‘“‘ ASBESTOLINE” 


(REGISTERED.) 
The Best Fluid Lubricants 
for afl purposes. 





Sole Makers of 


(REGISTERED.) 
The Finest Solid Lubricant 
in the market. 





** ARGUS”? COVERING 
(PATENT.) 














ASBESTOS EXPANSION SHEETING. 
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SOLE AGENCIES: 


BIRMINGHAM ... as 
BRISTOL 
CARDIFF 
HULL . 


BELL & Co., 19, Summer Row. 
ROBERT STOTESBURY, 22, Victoria Street. 
, . BELL & Co., t10, Bute Road. 
.. THOMAS CLouan, cane Terrace, Humber Dock Basin. 





SOLE AGENCIES: 


LIVERPOOL 


... PUTZ, CURPHEY & Co., 


19 & 20, Strand Street, St. James’ Street. 


MANCHESTER... 


NEWCASTLE -on-TYNE ... 


F. R. PUTZ, 8&9, South Parade, Deansgate: 
BELL’S ASBESTOS Co., Ltd., 14, Side 





et 











Be.L’s AsBestos Co., LTp., 





SOUTHWARK ST., LONDON, s< 
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HENRY BERRY & CO, 


BIMiIiTrED, 


GROYDON WORKS, LEEDS, ENGLAND. 


MAKERS OF 


BERR Y's 


PATENT 


HYDRAULIC 
VALVES 


WHICH ARE FAR 
SUPERIOR 
TO ANY OTHER. 





















Copyright 








2-in. Double Working Valve, Forged Steel, for 


2-in. Double Working Valve, Phosphor , 
(Bronze, for 1500 Ib. per square inch. 2} tons per square inch. 





ACED 


—f ANY VALVE ANY VALVE 
SENT ON SENT ON 
APPROVAL. APPROVAL. 





4-in. Single Working, with Automatic Intensifying 
Valve, for 1000 Ib. and 3 tons per square inch. 















When sending enquiries please state bore, working 
pressure, single or double working, whether for 













two or more pressures, and give full particulars of 





1-in. Double Pressure Single 
Working Valve, for 1000 Ib. and 
2 tons per square inch. $516 





li-in. Lever Stop Valve. 
lb. per square inch. 





requirements, or quotation cannot be given. 
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JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


“ENDEAVOUR, LONDON.” 











Telegraphic Address: 


Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers. 
Barges, Dredgers. ails and Rolling 
Engineering Shops, Foundries, &c. Stock provided to Main Lines. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. — 
Monthly Prices Current of Engineering Material mailed free on application. 


Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 








3281 





Telegraph Codes used :—A 1; ABC; The Engineering Telegraph Code ; The Universal Mining Code; and our own Private Code. 
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ONE OF OUR CHIEF | LLEWELLINS’ MACHINE 00., Bristol. 








SPECIALTIES :— 





LUBRICANTS FOR | 


OIL ENGINES: 


ADAPTED SPECIALLY 
TO EVERY 


‘TYPE AND MAKE. 


The Henry Wells Oil (0., 


IMPERIAL OIL WORKS, DEANSCATE, 


MANCHESTER. 
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Naas CEAR WHEELS 


in any material from 
—" 






smallest size up to 


18 = diameter. 


TIES -— 


WORM 6: FARING 
for speed reduction. 
MILLING 
rte 2 
of every description. 
TIME CHFCKERS and anpetomne 
MACHINES for ascertaining time 
worked. 3610 








SPECIFY THE 


malCOG WHEEL BRAND 








PHOSPHOR BRONZE. 


THE BEST AND THE ONLY GENUINE. 





The only 
GENUINE 
COG WHEEL 


EMERY WHEELS. 


PARA BAAABAAARABABABAMBAABAABs 


PRICE LISTS FREE ON APPLICATION. 


MITGHELL’S EMERY WHEEL CO., 


Mill Street, Bradford, 
_ MANCHESTER. « 


BRONTE 


fv -_ 


3587 
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Brand. 





“WHITE ANT’METAI ; 
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AMERICAN COMPETITION.—No. XIII.* 


By WALTER M. McFartanp, late Chief Engineer 
United States Navy. 


Tre fact of American competition in British 
home and foreign markets has become so evident 
in some striking cases of late as to arouse a very 
natural inquiry with a view to determining, if pos- 
sible, what has enabled Americans to enter a field 
where it had seemed for so many years that the 
British manufacturers were absolutely impregnable. 
The specific cases which have called the greatest 
attention to the circumstance are the Atbara Bridge 
and the supplying of Baldwin locomotives for some 
of the English railroads, and the reasons why 
British owners purchased in America rather than 
at home have been thoroughly exploited so that 
everybody understands them. I take it, however, 
that the object of the series of articles now running 
in ENGINEERING is broader than a discussion of 
these few cases, and is really to take the shape of 
an inquiry as to whether, on the whole, oppor- 
tunities and methods in America are better than in 
England for manufacturing industries, and, if so, 
in what the American superiority consists as viewed 
by a citizen of the latter country. 

The writer has the pleasure of knowing person- 
ally a number of very eminent gentlemen in English 
manufacturing enterprises, and may say at the very 
beginning that he believes them the peers of any 
manufacturers anywhere in enterprise and ability, 
and if these gentlemen could be considered typical 
of all English manufacturers, we might at once 
leave out of consideration any question of lack of 
progressiveness on the part of the proprietors ; 
indeed, as is well known, in certain lines English 
manufacturers are not only fully abreast of what is 
done elsewhere, but are undoubtedly the leaders. 
However, from the statements in the English 
journals, and of Englishmen who have visited this 
country, it would seem that in some of the indus- 
tries where American competition has been especi- 
ally felt, the manufacturers have not emulated the 
example of their confreres in other lines, and have 
been going backward both in factory organisa- 
tion and in the adoption of new methods and new 
tools, 

One point which seems to the writer deserving 
of attention is the fact that for a great many years 
the United States was unable to supply its entire 
home market. It must be remembered that the 
population of the country has increased very rapidly, 
due not only to a high birth rate, but to an enor- 
mous immigration. Until manufacturing enter- 
prises were able to meet the demands at home, 
they were, of course, unable to compete with any- 
body outside. It is to be remembered, further, that 
the growth of manufactures in this country is of 
very much more recent date than in England, so 
that it required a considerable period to supply the 
experience necessary to make factories efficient 
and to develop the peculiarly American methods 
which prevail. It seems to be the tendency in all 
manufacturing countries where the people are pro- 
gressive and enterprising to develop, in time, a 
greater output than is sufficient for home needs ; so 
that it was inevitable in a country so richly endowed 
by Nature as the United States, that when suffi- 
cient time had elapsed to enable the needs of the 
home market to be supplied, American manufac- 
turers would enter the competition for the markets 
of the world. Apparently only a few people had 
thought of this tendency, and it was brought to 
popular notice by recent events, but the final out- 
come would have been just the same even if these 
particular cases had not occurred. 

One of the greatest advantages possessed by 
manufacturers in the United States is the com- 
parative freedom which they enjoy in establishing 
and conducting a business. The ease with which 
companies can be formed, land secured, and the 
facilities for transportation, are all, as we are led 
to believe, from what English writers have stated 
a8 conditions in that country, much greater in 
America than in England. It is not at all an un- 
common thing in the United States for a manufac- 
turing concern to receive a gift of the land neces- 
sary for its purposes, with freedom from taxation for 
a long pres of years, and sometimes with a sub- 
stantial bonus in addition, for locating in a special 
place, the object being to build up a factory 
Village. These gifts, of course, reduce fixed 





* See pages 347, 379, 413, 445, 479, 515, 549, 583, 617, 
647, 677, and 713 ante. ‘ 





charges, and thereby reduce the cost of the pro- 
duct, and, further, it is obvious that the factories 
would be located where there are decided natural 
advantages. 

The much smaller amount of Government regula- 
tion of private enterprises which obtains in the 
United States than in England would also account, 
to a certain extent, for the greater strides in 
American industries. Several prominent English- 
men, well acquainted with the circumstances, have 
told the writer of a number of promising enter- 
prises which were absolutely throttled in England by 
Parliamentary enactments, or Governmental regula- 
tions which made it simply impossible to get any 
benefit from improvements; a notable example 
being in the case of motor vehicles, where for a 
long time the permissible speed was kept at some- 
thing like four to six miles per hour. It may 
that in America we have too free a hand, but it 
would certainly seem that in England the reverse 
is true. We are led to believe in this connection 
also, that in many cases enterprises in England are 
hampered by too great a consideration for vested 
interests which would be unfavourably affected by 
new ones. 

There seems also in the United States to be a 
greater disposition on the part of large capitalists 
to take chances in embarking in new enterprises. 
This is due, perhaps, to the fact that a vast majority 
of our wealthy men have made their fortunes instead 
of inheriting them, and the very qualities which 
enable a poor boy to become a wealthy manufacturer, 
necessarily make him better fitted for launching out 
in new enterprises and taking great risks than the 
capitalist whose fortune is inherited, and who has 
never had the experience of building up a fortune 
himself. Somewhat connected with the foregoing 
thought, and also with the freedom from tradi- 
tion natural in a very new country, is the fact 
that there seems a tendency in America never to 
consider anything, however satisfactory, as a finality, 
but always to be reaching out for something better. 
We have all heard the story of the English bishop 
on his deathbed, who, when being consoled by his 
chaplain with the statement that he would soon be 
so much better off, replied that he had been entirely 
satisfied with his condition in this world ; and it 
is possible that something of this frame of mind 
has been existent with respect to manufacturing in 
England, whose civilisation and conditions are of 
such long standing ; while, as already stated, the 
innumerable cases of wealthy men who have risen 
from very humble circumstances in this country 
hold out a constant incentive to others to follow 
their example by going in for new enterprises, and 
often taking great risks. 

It hardly seems necessary to refer to the greater 
extent to which machinery has replaced hand labour 
in the United States than in England, as this has 
been discussed so often ; but it is only fair to re- 
mark in this connection that in a great many cases 
Americans were really driven to this by the impos- 
sibility of securing an adequate amount of labour. 
Of course the fact, which soon became patent, that 
it was decidedly cheaper in the long run to make a 
considerable investment in labour-saving machinery, 
has led to constant efforts to devise such machinery 
in all lines of manufacture. 

A summary of what has thus far been said would 
be that many natural conditions in America are 
more favourable to manufacturing efficiency than is 
the case in England ; that the peculiar social con- 
ditions of the country tend to develop a greater 
amount of enterprise on the part of manufacturers ; 
that there is greater freedom to enter and pursue 
manufacturing enterprises in the United States 
than in England, and, finally, that while in many 
industries, English factories take the lead, in a 
number of others, on the showing of Englishmen 
themselves, there has been an unwillingness to 
adopt the latest and most advanced methods and 
tools. 

Coming now to the question of labour, it may 
be well to remember the report written some 
years ago by Mr. J. S. Jeans, called ‘‘ Eng- 
land’s Supremacy,” in which a comparison is made 
of the conditions of labour in all the manufacturing 
countries of the world, and where it was shown 
very thoroughly that it is not the cheapest labour 
which makes the cheapest product by any means, 
the most notable instance being where labour was 
the very cheapest ; and if the writer remembers 
correctly, Mr. Jeans showed, that in several lines 
of industry the value of the output per operative 
in the United States was materially higher than in 


a 

any other country ; and, finally, that the cost of a 

-— output was less in the United Statesthan in 

ngland, in spite of the fact that wages in the 
United States were higher. 

It seems to the writer that any explanation of this 
fact, which has a bearing of the greatest importance 
on the question under discussion, is due in part to the 
institutions of the country, or rather to the social 
conditions. Inthe United States it is not only pos- 
sible, but is a very frequent occurrence, for a man 
to start as a workman and finish as a millionaire, 
holding as high a social position as anybody, and 
both meriting and receiving the greatest respectof all 
around him. The greatest benefactor of one of the 
leading colleges of this country was just such a man. 
Where this is possible it gives workmen an incen- 
tive to do their best work, such as is impossible in 


be | a country where social classes are fixed and almost 


absolutely rigid, and where it is exceedingly diffi- 
cult for any but men of remarkable genius to rise 
from the ranks. In industrial America the condi- 
tions are very much like those in Napoleon’s army, 
where every soldier carried the baton of a marshal 
in his knapsack. 

Another thing to be remembered is that, alto- 
gether apart from the superior ability of native 
American mechanics (of which we Americans are 
so fond of boasting), the working men of to-day in 
American shops are by no means all of American 
birth, a very large proportion having come from 
different countries in Europe. Now it goes with- 
out saying that the workmen who emigrate are, as 
a rule, those with enterprise and push, so that 
the chances are more than even that these are 
the best workmen so far as manual skill goes, 
in addition to being the most enterprising. this 
is a fact, it would mean that the cream of the 
English, as well as of the Continental, workmen are 
coming to America and assisting in the fine work 
in the factories there, to the decided reduction of 
the average ability of the workmen who remain. 
What induces these men to come to America is, of 
course, what has been stated just before—the 
chance to rise from the class of manual workers to 
that of directors of labour. 

It seems to an American that one fearful handi- 
cap to success in English industries is the short- 
sighted and ruinous policy followed by the labour 
unions. The great engineers’ strike, which began 
in the summer of 1897, was an illustration of this 
fact; and, although the workmen may not have 
realised it at the time, and ——_ do not even 
yet, there can be little doubt that the masters 
were their true friends in resisting the claims 
which they then put forward, and which, if they 
had been conceded, would have effectually ruined 
English industry. No fair-minded man, however 
cold-blooded he may be in business, for a moment 
denies that working men have rights as well as 
owners, but the men too often fail to recognise 
that the proposition is equally true when stated 
inversely, and that the owners have rights as well 
as themselves. To the writer it seems very clear 
that until there can be such an understanding 
between the men and the masters in England as 
to enable the men to realise that their true interest 
lies in leaving the masters absolutely free to 
organise their factories and conduct their business 
in the most efficient way, English industry will be 
terribly hampered in its competition with countries 
where better conditions prevail. 

It seems unnecessary to say anything about the 
American system of manufacturing to standards, 
and of endeavouring to get consulting engineers to 
order these standards rather than special machines, 
as this has already been thoroughly discussed in 
ENGINEERING and elsewhere. 

The most obvious thing to do, if one believes 
that another runs his works better than he does 
his own, is for him to go and see how the other 
fellow does it; and the fact that English manu- 
facturers are not asleep, is shown by the great 
number who are visiting America to study the 
methods in the most successful shops. Some have 
even gone so far as to get acknowledged American 
leaders to come to England and re-design their 
works ; one case being specially notable, because 
the man who was asked to plan the improvements 
had been refused admission to the works about 
twenty years before, when he, desiring to see one 
of the best factories in his line, had asked permis- 
sion to go through. 

As was stated in the beginning, the writer’s 
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reason to doubt that England will be able to 
maintain a front rank in the race for industrial 
supremacy ; but he believes that the time has 
passed when she can expect to hold an undoubted 
perennene as she once did. It would, in fact, 

e very strange indeed if the United States, com- 
posed so largely of people of the same race, should 
not be able also to take a front rank in this indue- 
trial warfare. Whatever the natural conservatism 
of Englishmen, there can be no doubt that now 
they are awake to the fact of the competition from 
the United States, and other countries, they will 
see to it that they are not handicapped by anti- 
quated methods of machinery, and if the work- 
man does his part, there is no reason why English- 
men should dread that Macaulay’s description of 
the New Zealander on London Bridge is likely to 
be realised even in a remote future. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

A mretinG of the Institution of Mechanical Engi- 
neers took place last Friday evening, the 8th inst., 
under the presidency of Sir William White, K.C.B., 
at Storey’s Gate, S. W., to hear a paper read by Pro- 
fessor William Ripper on 


A Continvous MEAN Pressure INpDICATOR. 


This paper we commence to print in full on page 
771 of this issue. After it was read the President 
called on Mr. Henry Lea, who said he was sure 
that all present would sympathise with Professor 
Ripper’s endeavours to get a continuous record of 
the mean pressure of a steam engine. In pump- 
ing engines and marine engine such an appa- 
ratus was not very necessary, because the Toad 
was constant, and the diagrams were always alike. 
But in the majority of steam engines the load was 
not constant. Then the only way of arriving at the 
mean pressure hitherto possible was to take 20 or 
30 diagrams on one card and average them as nearly 
as it was possible. If the figures varied very much, 
it was possible to run the planimeter over them, 
and divide the result by the number of diagrams. 
But the process was laborious, and often it was not 
possible to see the separate curves. Often there 
was a cloudy line } in. wide, and the separate lines 
could not be counted. The new method was much 
superior to this. Twenty years ago he had tried to 
arrive at the same result in another way, but he had 
not been so successful as Professor Ripper. A few 
years earlier than that Storey’s continuous indicator 
had been brought out, but it cost 40/., and had 
been little used. It had to be carefully set up, 
and then it was supposed to give the areas of all 
the diagrams made while it was in action. He had 

roceeded on a different plan. He took a Richards 
indicator, and removed the pencil with the parallel 
motion. In place of this there was fitted a spindle 
carrying at one end a frictional conical roller rub- 
bing against the card on the drum. The other end 
of the spindle was connected to the crosshead of the 
indicator, and therefore the spindle was tilted up and 
down at each stroke, the conical roller being some- 
times at the top of the drum and sometimes at the 
bottom, and at all intermediate positions. At the 
position corresponding to the atmospheric line the 
spindle was horizontal, and rotation of the drum 
caused no rotation of the roller, as their axes 
were at right angles. But as soon as the axis 
of the roller was inclined, it began to rotate, 
the amount of angular motion depending on 
the angle between the two axes, and being 
greatest at the point corresponding to the greatest 
steam pressure in the cylinder. In fact, the rota- 
tion of the roller was always proportional to the 
pressure, and if its revolutions were registered by 
a counter they give a figure from which the horse- 
es could be deduced by a simple calculation. 

he spindle was carried ir a light frame pivoted to 
the arm of the indicator, and it could rotate freely 
in all positions. When this apparatus was tried on 
& pumping — it gave results accurate within 
$ per cent. But when he applied it to quick- 
running engines disappointment followed. Owing 
to its inertia the roller revolved too much, and he 
dropped the subject. 

Mr. S. H. Terry described, by aid of diagrams 
on the wall, an instrument he had designed in 
1877. It comprised a small ‘‘ puff-and-dart ” valve, 
which placed each end of the cylinder alternately 
in connection with the apparatus, the valve being 
blown over by the steam pressure at each stroke. 
The pressure in the cylinder was thus admitted to 








to move in either of two opposite directions. 
one direction it was impelled by a continued series 
of more or less aden 

impelling force varied rapidly through a large range. 
In any given time, short or long, the momentum 
generated in the mass in this direction by this 
series of impulses, was the time integral of the pro- 
duct of each force by the short time during which 


it acted, or f Pdt, where P is the varying steam 


zero, or S = 


a small piston working against a spring, the vibra- 
tions of the piston being damped by an oil cataract. 
A rack on an extension of the piston-rod operates a 
pinion on the spindle of a pointer. On the other side 
of the instrument was an apparatus for indicating 
the revolutions by means of a centrifugal apparatus 
containing mercury. A third dial gave the product 
of the mean pressure by the revolutions, and thus 
showed the power being developed. The apparatus 
was never made. 

Professor R. H. Smith suggested that the use of 
aluminium for the conical roller of Mr. Henry 
Lea’s integrating indicator might make it usable 
for higher speeds. He asked Professor Ripper to 
give information as to the amount of leakage past 
his oscillating and rotating valves. He said he 
had no difficulty, on paying the proper price for 
them, in procuring steam gauges that read accu- 
rately when new made or freshly adjusted ; but 
after four to eight or nine months’ continuous use 
on a boiler he had found all coming under his 
notice to show a considerable error. Professor 
Ripper’s instrument performed a most useful 
function, and was also scientifically very interest- 
ing. Professor Ripper had worked out in greater 
detail than had been previously done in published 
records the theoretical relations between distance 
averages and time averages on the assumption of 
uniform crank rotation, and the percentage differ- 
ences between these two appeared to be smaller than 
he, the speaker, had hitherto imagined them to be. 
He regretted that the author’s paper contained 
no attempt to explain the way and theory of 
his instrument, namely, the fundamental pro- 
position that it did actually give the true time 
average of the pressures. This seemed to be taken 
for granted, but it needed to be demonstrated, as 
being at first sight by no means obvious. The 
theory appeared to him to be as follows, and it was 
interesting to note that the action really depended 


a great deal upon the mass of water filling the 


U-tube and the gauge tube. This mass and a por- 
tion of the metal mass of the gauge tube was free 
In 


r impulses, in which the 


ressure acting on the top of the water column. 
herefore, the time average of the force P would 


be this total momentum or integral, divided by the 
whole timet. But at the other end of this same mov- 
able mass was another force, due to the elastic spring 
of the gauge tube, impelling the mass in the opposite 
direction, and imparting to it opposite momentum 
also, in the same time, equal to a similar integral. 
But in this second integral in virtue of the thrott- 
ling the impelling force was maintained very 
nearly constant, so that, assuming it as constant, 
the integral in this case was simply St, where S 
was the constant spring force, and ¢ the whole 
time over which the integral was taken. 
the instrument this water and metal mass was on 
the whole carried in neither one nor the opposite 
direction; at the end of a minute or several 
minutes it had gained neither positive nor negative 
velocity and momentum. 


f Pt and St with their proper signs attached was 


But in 


That is, the sum of 


JPt = time average of P. There 


were actually other forces besides the gauge tube 
spring force and the steam pressure, hindering 
generation of momentum in either direction, 
namely, 
water to and fro along the tube and through the 
throttles. 
prevented such to-and-fro movement developing to 
any but the most minute extent, and therefore kept 
the frictional and viscous resistances (which were 
proportional to a mean between the first and second 
powers of the velocity) very low ; and in the second 
and more important place these fluid frictional re- 
sistances never absolutely prevented the develop- 
ment of motion in due time. That is, if there were 
the smallest want of balance between the other 
forces, then this unbalanced force would, in course 
of time, although slowly in proportion to its small 
amount, produce integral motion, in spite of 
viscous resistance. But the mass in question did 


the frictional resistances to flow of 


But in the first place the throttling 











not shift its mean position even after a very lon 
time, and therefore there must be the above-de. 
scribed perfect balance of the two integral impulses 
independently of frictional and viscous resistances 
such as were largely developed by the throttling. 

Mr. Budenberg said that the pressure gauge was 
unduly vilified by engineers in general. Professor 
Smith had stated that it always deteriorated. This 
was not so. His firm used gauges extensively, and 
had no difficulty in maintaining permanent accuracy, 
The other day he had examined a gauge which had 
been in use for ten years, and during that time had 
been verified twice a week against a mercury 
column, and he found that the error never 
exceeded } per cent. The reason was that those 
gauges were well cared for; they were only sub- 
jected to steady rises and falis of pressure, and were 
always kept cold. Engineers might rely that if they 
took care of the gauges, kept them cool, and only 
exposed them to steady pressures, they would 
continue to give accurate results. Of course, if the 
tube were too weak it would give way ; but if it 
had sufficient strength, and its movement subjected 
to a high multiplication, in place of seeking to get 
a large movement of the tube itself, then it would 
last. He could show records of tests which would 
prove this up to the hilt. 

Mr. Henry Davey said that he appreciated most 
highly the skill and labour displayed by Professor 
Ripper, although there were some points in his 
apparatus which were open to criticism. In mea- 
suring hydraulic pressures, it was possible to get 
an approximately accurate reading of the dial by 
throttling the gauge. But although that method 
gave good practical results, yet it was desirable to 
have scster. Professor Ripper had worked out the 
principle cleverly, and had given them information 
how to do it. He had obtained results, and finding 
that they did not coincide with the indicator, he had 
made a theory to account for the difference. He 
had given a reason, and that reason concerned a 
comparison between the time and the distance-pres- 
sure diagrams. He had investigated the error be- 
tween his own and the indicator results, and had 
stated that as a percentage, but he had advanced no 
theory to account for it. It was not likely that 
the time-pressure diagram could be the basis of 
a correct theory. They might see that by 
taking extreme cases. Mr. Davey then turned toa 
diagram he had placed on the wall showing a sudden 
and almost perpendicular fall of pressure at about 
one-fourth of the stroke, followed by an almost 
horizontal expansion line to the end, and he asked 
how a time-pressure diagram would represent that 
condition of affairs. Professor Ripper had, he 
said, spoken as if the finger of the gauge was 
stationary, but that was not possible ; there must 
be constant influx and efflux in the syphon. Speak- 
ing on general principles, the ingress must differ 
for the egress, since resistance varied as the 
square of the velocity. There must be an equa- 
tion for these effects, and perhaps Professor 
Ripper would work it out. From a purely 
practical point of view there were many diffi- 
culties to be faced. There might be priming 
when the apparatus would receive first dry steam 
and then water. The water would pass the 
throttling cock, and would stay. It was also neces- 
sary that the valves should open and close at the 
right moment, and experience would be needed in 
regulating the throttling. ; 

e President then called attention to a diagram 
sent by M. Edouard Sauvage, showing an instru- 
ment he had devised for the same purpose as Pro- 
fessor Ripper’s, and had described in one of his 
books. 

Mr, W. Worby Beaumont on if Professor 
Ripper had tried his a tus for gas engines. 

Mr. Mair-Rumley stated that he had tried some 
years ago an integrating indicator devised by 
Messrs. Sop and Cunynghame, and found that it 
gave good results; but he never felt inclined to 
trust to it. He had tried gauges, and he had found 
that a throttled gauge gave results that were abso- 
lutely accurate. He considered that Professor 
Ripper’s apparatus would be a valuable addition to 
the instruments at the command of the engineer, 
and he was quite sure that the plan of throttling 
the gauges would prove to be satisfactory. 

Professor Pullen remarked that many speakers 
a to forget that we have to average the 
height of a diagram at present to get the mean pres- 
sure. It was often on so small a scale that it was 


ible to read accurately; the thickness 


almost im: ar ena 


of the line represented 1 lb. in pressure. 
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Ripper’s instrument easily got as close as that, and 
was consequently as good as the indicator. It 
had a great future for high-speed engines ; every 
one knew the errors which arose with the indicator 
as the speed approached 500 revolutions per minute, 
but the higher the — the better it was for the 
instrument which had just been explained to them. 
He should like to know, however, how it would 
work when the power was varying constantly. He 
had seen continuous variations of 10 to 15 per cent. 
due to the hunting of the governor. Or suppose 
the valve gear was badly set, and the two ends 
of the cylinders had very different mean pres- 
sures. How would the apparatus act then? 
It should be most useful on a locomotive, for 
at present taking indicator diagrams was a most 
difficult operation. Some speakers had been in 
doubt as to the reliability of results obtained by 
throttling, but he thought that the more throttled 
openings there were the better, even if there were 
twenty. The average effect of a number would be 
better than that of one, and he would put a number 
of fine orifices in series. 

Mr. Holden complained that Professor Ripper’s 
instrument gave no information about initial pres- 
sure, or the setting of the valves. 

In reply, Professor Ripper said that he greatly 
appreciated the skill shown by Mr. Lea in his in- 
strument, and he sympathised with him in his dis- 
covery of the limitations of its use. It was one of 
the penalties of invention that the labour expended 
was not always productive. He thanked Professor 
Smith for his explanation of the theory of his 
apparatus. As to the leakage of the valves, it was 
true that they leaked a little, but that made no 
appreciable difference in the result. Of course, a 
serious leak would vitiate the reading of the gauge. 
He had been interested in Mr. Davey’s diagrams, 
but they illustrated a very unusual case. There 
were limitations to the use of all instruments, in- 
cluding his. The indicator itself could not be 
applied to very high-speed engines. He certainly 
should not apply his to an engine working 
under the remarkable conditions set forth by 
Mr. Davey. There were, however, plenty of 
engines for which it was suitable. It showed 
at a glance if the load were steady or not. In com- 

ound engines it showed how the load was divided 
sonal various cylinders. It was true it did not 
show the setting of the valves, but by alternately 
shutting the top and bottom cocks, and getting the 
indications for the two ends of the cylinder sepa- 
rately, it was possible to satisfy one’s self that the 
valves were fairly right. If the two readings were 
different, it was evident something was wrong. 
The apparatus would save an immense amount of 
labour on trial trips, and reduce the number of 
indicator cards very greatly. It was quite true 
that there was a constant in-and-out current in the 
gauges. The finger was never still ; it was always 
trembling. 

The proceedings were then terminated by a hearty 
vote of thanks to Professor Ripper, and the meet- 
ing adjourned until January 26. 
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The Evolution of the Steam Locomotive. ByG. A. SEKON. 
Railway Publishing Company, Limited. 

Unper the above captivating title Mr. Sekon has 
laboriously compiled an immense array of contri- 
butions in a handsome volume which avowedly 
aims at popularity, and is not unlikely to attain it. 
The paper, the type, and the copious illustrations 
are good, the price is reasonable, and there is not 
a notable locomotive shop in Britain that is not 
included in the author’s purview. As, however, 
for evolution in the sense of scientifically tracing 
the gradual approximation of the type to that 
which best befits the environment, the reader is 
largely left to evolve the evolution for himself from+ 
an immense mass of miscellaneous facts and figures 
for which the title locomotiveana might not in- 
appropriately be coined. Human nature is very 
human, and even when a trifle sordid, is full of 
interest. Accordingly some of Mr. Sekon’s con- 
tributors tend to revive controversies which opened 
in the middle of the century over the graves of the 
Watts, Murdocks, Trevethicks, Stephensons, Hed- 
leys, Hackworths, &c., controversies that are not 
wholly edifying to the general body of hero wor- 
shippers, Judged, however, by the number of 








inditing, there must be still a taste among his 
public for that kind of thing. If the dead past has 
so far buried its dead, that we no longer talk 
scandal of Queen Anne, it is pretty clear that it has 
not yet wholly entombed the fathers of English 
railways. Still we are far from finding the more 
controversial contributions devoid of interest. 
Many of them seem to come from working men, 
and the views of practical men have ever, for other 
practical men, an interest of their own. 

How far the compiler is himself a practical man 
seems, so far as the indications of this book go, 
somewhat open to question. If not, he has got 
up his subject with a degree of pains all the more 
meritorious in a writer with slender technical 
experience. Between, perhaps, the printers’ and 
the engravers’ respective devils, there are some 
oversights in the present book, of which a few 
may be culled from the first hundred pages in the 
hope that an early second edition will remedy 
them. If, according to the text, the Wylam 
engine—whether Blackett’s, Hedley’s, or Hack- 
worth’s—ran on cast-iron tram plates, the draw- 
ing on page 13 (Fig. 5) is wrong in —s 
it with flanged wheels. Fig. 16, page 38, shoul 
be marked DBrandreth’s (not Winan’s) Cyclops. 
The cressets of burning coal on page 53 have now 
been supplanted, we take it, by head lamps rather 
than by “‘tail lamps.” On page 74 we question if 
‘* Scarf” was the name of the man who welded, 
and suggest that it describes the weld which he 
made. But it is a more congenial task than noting 
such specks on the sun to repeat that, on the whole, 
the work has been very laboriously, and we are 
sure very conscientiously, compiled to the best 
of the author’s powers. It is a perfect mine of in- 
formation on forgotten devices and forgotten facts. 
It recalls, inter alia, that foreign competition in 
locomotive building is no new thing. As early as 
1839 (page 87) Norris, of Philadelphia, sent engines 
over here to work the Lickey Bank (on which 
engines he had to pay 20 per cent. import duty 
ad valorem), and in 1866 Creusot built engines for 
the Great Eastern Railway. 

As a technical manual it would be wrong to take 
Mr. Sekon’s work too seriously. It is avowedly 
addressed less to exact science than to ‘‘ that kind 
of knowledge of the locomotive engine which 
answers the purpose of a well-informed man.” 
There are many dimensions given, we doubt not 
accurately, that far exceed the requirements of any 
well-informed layman. But the keynote of the book 
as a book seems to lie in such popularised phrases 
as ‘‘compound engine, or the use of steam twice 
over ;” or, again, in passages which declaim against 
black paint or sky-line sandboxes. ‘‘In the first 
place, from an esthetic point, there can be no two 
opinions that a dome greatly improves the appear- 
ance of a locomotive, but one of bright brass is 
infinitely superior to one covered with green paint,” 
is, on the whole, a very fair sample of the style and 
direction in which the book seeks to influence 
opinion. 





A Treatise on Mine Surveying. By BENNETT H. Broveu. 
Seventh Edition. London: Charles Griffin and Co., 
Limited. [Price 7s. 6d.] 

The fact that we are called upon to review the 
seventh edition of a work, such as the one before 
us, the subject of which interests a comparatively 
limited field, is the best criterion of its utility and 
value. Originally written as an aid to his students 
when the author was engaged in teaching mine 
surveying at the Royal School of Mines, it has con- 
tinued to receive his careful attention since his 
removal to another sphere of work, so that each 
successive edition has been thoroughly revised and 
enlarged, all new matters of interest being noticed 
as they arise. We gave a summary of the contents 
of the book when reviewing the first edition eleven 
years ago. Since that date, in spite of condensa- 
tion and omission of obsolete practice, it has been 
increased by more than one-seventh of its original 
size, owing to recent progress in surveying metal 
mines and collieries at home and abroad. The 
chief additions in the present edition are in the 
chapter on photographic surveying, a method of 
procedure that is increasing rapidly in popularity 
and seems admirably adapted for surface surveys 
in mountainous mining regions. The chapter on 
measuring distances by telescope has also received 
important additions. This rapid method of sur- 
veying, to which the name of tacheometry has 
been given, has received notable improvements 


the Institution of Civil Engineers in 1888 first 

brought it before the notice of English readers. 
Due attention is paid to American and Continental 

practice in surveying mines, and an interesting de- 
scription has been added of the methods of prepar- 
ing colliery plans in Westphalia, as well as notices 
of the methods of mine surveying used in Sweden. 

The recent changes in the requirements of the 

Legislature in this country, in South Africa, and 

elsewhere, regarding mine plans, are dealt with, and 

in an appendix recent examination questions are 
given. 
BOOKS RECEIVED. 

Manual of Electrical Undertakings, 1899-1900. Compiled 
under the direction of 1xE Garckk, M.I.E.E. 
London: Donnington House, Norfolk-street. [Price 
12s. 6d. net. ] 


The et of Steel Buildings. By J. K. Frurrac, 
C.E. ew York: John Wile Foes Sons; London : 
Chapman and Hall, Limited. [Price 2.50 dols.] 


A Treatise on Masonry Construction. By Ina O. Bak 
C.E. Ninth Edition. New York: John Wiley an 
and Sons; London: Chapman and Hall, Limited. 
[Price 5 dols.] 

Die Stidtische Wasserversorgung im Deutschen Reiche 
sowie in einigen Nachbarlindern. Auf Anregung des 
Deutschen Vereins von Gas- und Wasserfachmia i 

mmelt und bearbitet von E. GraHN. Des zweiten 
andes, erstes Heft: Konigreich Bayern. Munich and 
Leipzig: R. Oldenbourg, [Price 10 marks. ] 

Wdarmemotoren. Kurzgefasste darstellung des gegenwir- 
tigen standes derselben in Thermischer und Wirth- 
schaftlicher beziehuny wnter speciellen beriicksichtigung 
der Diesel-Motor, Von At¥rED Musin. Brunswick: 
Friedrich Vieweg und Sohn. [Price 2.20 marks. ] 

Banks and their Customers. By the Author of “The 
Banks and the Public.” Third Edition. London: 
Effingham Wilson. [Price 1s. 

Exercises in Graphic Statics, with Examples of its Applica- 
tions to Practical Designing of Constructional Iron 
Works. By G. F. Caarnock, Assoc. Inst. .0.E. 
Part I.—Roof Trusses, Braced Cantilevers, Crane Jibs, 
d&c. Manchester, London, and Newcastle-on-Tyne: 
J. Halden and Co. 

The Strength of Materials. By J. A. Ewine, M.A., 
B.Sc., F.R.S., M.Inst. C.E. Cambridge: The Univer- 
sity Press. [Price 12s.] 

ighting and 
“The 


The Manufacture of Carbons for Electric 
other Purposes. By Francois JELL. London: 
Electrician” Printing and Publishing Company, 
Limited. {Price 10s. 6d.] 
Building Construction for Beginners, By J. W. Rixey. 





London: Macmillan and Company, Limited ; New 
York: The Macmillan Company. (Brice 2s. 6d.] 
Minutes of Proceedings of the Institution of Civil Engi- 





neers, with other Selected and Abstracted Papers. 
Vols, cxxxv., CXxxvi., cxxxvii., and cxxxviii. ited 
y J. H. T. Tupspery, D.Sc., M. Inst. C.E., Secretary. 
by J. H. T. T D.Sc., M. Inst. C.E., Secretary 
London : Published by the Institution. 

The Kinetic Theory of Gases: Elementary Treatise with 
Mathematical Appendices. By Dr. OscarR Emin Mzyer. 
Translated from the second revised edition by RoBERT 
E. Baynes, M.A. London, New York, and Bombay : 
Longmans, Green, and Co. [Price 15s, net.] 

London Bridge and our Met itan Bridges. Are more 

Wanted? If so, Where? By J. B. Repay, M. Inst. 

C.E. London: Edward Stanford. [Price 1s.] 

Donaldson's Engineers’ Annual, Almanac, and Tide Tables, 

with other References, for the Year 1900. By Purp 

R. Owens, M. I. Mech. E. London: J. Seager and 

Sons. [Price 1s.] 

Legons sur VElectricité. Par Enric GERARD. Tome 
Soom. Sixiéme Edition. Paris: Gauthier Villars 

et Fils. [Price 12 francs. ] 

The se of Lead and Silver. By Henny F. 
CoLtins. art I., Lead. Edited by Sir W. C. 

Roserts-AusTEN, K.C.B., F.R.S. London : Charles 

Griffin and Co., Limited. [Price 16s. 


Almanach du Drapeau, 1900. Paris: hette et Cie. 
The Case Law of the Workmen’s Com tion Act, 1897. 
By R. M. Minton-SEnHOvusE, mdon: Effingham 


Wilson. [Price 1s ] 

The Haulage of Goods on Common Roads. By H. 
Witoce. Liverpool: The Liverpool Booksellers’ Com- 
pany, Limited. [Price 6d.] 

Neue Briickenbauten in Ocesterreich und Ungarn. Von 
Max Foerster. Leipzig: Wilhelm gelmann ; 
London: Williams and Norgate. [Price 30s. net. ] 





THE TEMPORARY RESTORATION OF 
RAILWAY BRIDGES. 
(Concluded from page 649.) 
In our last article we dealt with trestles which 
experience has shown can be constructed much 
more rapidly than embankments, and at the same 
time are applicable to situations where an embank- 
ment is out of the question, such as, for example, 
across a shallow river. This week we give illus- 
trations of somewhat more ambitious structures, 
which, however, will only be applicable to mili- 
tary purposes, provided the local supply of 
timber is exceptionally good. Where materials 
have to be transported considerable distances, 
steel will prove much cheaper than wood, since 
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since the author in a paper communicated to 


the weight needed will not only be much less 
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but the bulk also will at the same time be incom- | tool basket, whilst in the absence of machine tools, 
parably smaller. Of course, certain types of plate- steel is most intractable. Nevertheless, modern 
girder bridges weigh considerably more than| arrangements are such as to reduce the amount 
wooden ones, but this is due to the type of floor | of work necessary at the bridge site to a mini- 
adopted. As is usually quite legitimate in this} mum, and this being so, there is little doubt 


country, solid floors are practically always used | that steel will be adopted for replacing, at any 
rate, all the important bridges to be rebuilt 


for metal bridges, and, in the case of smaller spans, | 

the ballast is often carried across them intact.|by the military engineers in South Africa. 
This gives an excellent road from the maintenance | Nevertheless, an examination of a number of 
point of view, but necessitates a much greater | typical designs for wooden bridges will not be 
weight of steel than would otherwise be necessary. | without interest. 













































































other, though other forms are at times employed. 
| Figs. 20 to 40, on the present page and pages 747 
|and 748, show actual structures erected upon Cana- 
dian railways under the following general conditions, 

All through bridges are 15 ft. wide in the clear, 
and where the top lateral bracing is used, are about 

| 21 ft. from top of rail to bottom of braces. 

The dead load is generally taken 10 per cent. 
greater than given by Trautwine (in ‘The Engi- 
neer’s Pocket Book”) for the trusses, and 400 |b. 
to 650 Ib. per foot for the floor. Iron in tension 
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Crass III.—Howe Truss Brinces. 
In America at the present day very few wooden 
trusses are erected on any of the older railways, 
but on new lines in parts of the continent where 


In the case of a military bridge, however, it be- 
comes desirable to adopt as light a floor as will 
safely carry the traffic, and American experience 
shows that the total steelwork then needed may 





timber is both plentiful and sound, wood is used to 
a considerable extent, for spans of from 30 ft. to 
150 ft.* 

The Howe type is more commonly used than the 


* See ENGINEERING, vol. liv., 382 and 446, for 
pages 


be substantially less than is usual for bridges of 
corresponding span in this country. As against 
the great advantages of steel in the matter of 
weight, must be off-set the fact that it is a very 
‘‘unkindly” material to deal with for emergency 
appliances. All the tools really necessary for 











detailed oe and drawings of Howe trusses of 
180-ft, and 250-ft. span. 


woodworking will go in an ordinary carpenter's 


1-8 
12°16 


x12 


is strained not to exceed 10,000 lb. per square 
inch of net section ; wood in tension, 800 lb. to 
900 lb.; wood in compression, one-sixth to one- 
eighth breaking load by C. S. Smith’s formula ; 
wood as a beam, &c., 800 Ib. to 900 Ib. per square 
inch on extreme fibres ; keys, post-blocks, packing, 
clamps, brace-blocks are all of white oak. 

Nearly all these trusses have a floor constructed 
as follows ; Guard rails, 8 in. by 8 in., notched toa 
depth of 1} in. over the sleepers, and placed 
10 ft. 6 in. apart in the clear. The ties measure 
8 in. by 8 in., are 12 ft. long, and are spaced at 
1 ft. 4in. centres. At every fourth tie there is a 
bolt passing through guard rail, tie, and the stringer 
below with -in. bolts, the nuts of which bed on 
washers 3$ in. in diameter by ? in. thick. The ties 
are also notched } in. over the stringers on some 
bridges. There are six lines of stringers, all 8 in. 
wide by 10 in. deep. Two are placed under each 
rail, and break joint with the stringers before and 
following them, being packed 3 in. at the joints. 
The other stringers are placed wnder the guard 
rails. The floor beams and cross-girders carrying 
the stringers, vary in dimensions from 6 in. by 15 in. 
to 9 in. by 15 in., there being four or five per panel, 
bolted to the chords with 3-in. bolts. In general 
outline the floor corresponds with that illustrated 
in Figs. 18 and 19 of the two-page plate in our 
issue of November 24. ; 

Standard designs with bills of materials are given 
in Figs. 27 to 38. The smallest of these trusses 
is that for the 28-ft. deck span shown in Figs. 31 
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THE RESTORATION 


Outside braces at points ‘A’8x8" 





OF RAILWAY BRIDGES. 
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Tres and corners of cribs bolhed each course 
with Wa" x 34” drift bolts 


and 32. The structure there shown is intended to 
carry a standard line of railway ; it will be seen 
that it contains 1359 Ib. of iron and about 615 
cubic feet of timber. 














O94EL 


the trusses are, therefore, proportionately some- 
what deeper than in the previous case, and are also 
spaced wider apart. In this instance the ironwork 
The stringers supporting | amounts to 1989 lb,, about one-half of which is 


the railway track are quite independent of the truss | needed for the main rods. The timber needed is 
proper, being carried over the latter as shown. | 970 cubic feet. A larger truss is shown in Fig. 33, 
etails of the most difficult joints are shown in page 748, the span in this case being 40 ft. The 


Fig. 32. The 30-ft. truss shown in Fig. 30 is in- | make-up of the members is clearly marked, while 
tended to carry the road on the bottom chord, and | the joint connections are shown in Fig. 34. 





It 








will be observed that in all cases the timbers con- 
stituting the chord members are spaced apart in 
order to avoid decay, and to facilitate inspection. 
The quantities for this bridge are 2675 lb. of iron 
and 1185 cubic feet of timber. Hence the whole 
span floor included will weigh about 21 tons, which 
is, of course, very much more than a steel bridge 
of equal strength. If the latter were provided with 
a timber floor its total weight for even the heaviest 
class of traffic need not exceed 9 or 10 tons. 

Some details of the joint construction of this truss 
are given in Fig. 33, whilst skeleton diagrams of 
longer trusses, as well as particulars of their make- 
up, are given in Figs. 35 to 38. It will be seen that 
quite a substantial amount of cast iron used as 
bearer blocks is needed for the designs shown in 
Figs. 37 and 38. The latter is of 68 ft. span, and 
weighs about 37 tons complete, whilst a plate- 
girder bridge of similar span need not weigh more 
than 23 or 24 tons, and a steel truss bridge, though 
not advisable, would weigh even less. 

A still larger bridge is shown in Fig. 27, which 
represents a Howe truss bridge of 85 ft. span. 
There is, it will be observed, no top lateral brac- 
ing, security against overturning being obtained 
by means of 8-in. by 8-in. inclined struts fixed 
outside the main girders. The load provided for 
is, it will be seen, a heavy one. Similar struc- 
tures of even larger dimensions have been very 
commonly used in the Western States of America, 
though the examples we have illustrated relate to 
bridges erected on the Canadian Pacific line, some 
of the spans on which are 147 ft. These latter 
have iron clamps and lower chord post-blocks. 
All spans of 50 ft. and over have iron brace and 
lateral blocks, except the 650-ft. through span. 
There is the same number of panels of lateral 
bracing as of vertical in all trusses. Much of the 
counter-bracing is in excess. In the skeleton dia- 
grams given the height is centre to centre of chords, 
and the length from face to face of end posts. 

All main rods have upset ends, with 8in. or 
10 in. of thread on each end. Hexagonal nuts are 
used. With plates, no washers are employed. The 
lateral rods have square nuts, and 6 in. of thread, 
all upset. The abutments and piers used to sup- 
port these trusses were also constructed of wood. 

Some of these are illustrated in Figs. 20 to 26. 
In the Cedar Creek structure the tower is sup- 
ported on a crib. Such cribs are commonly used 
in the States, where timber is cheap, and the con- 
ditions are such that the wood will be kept suffi- 
ciently moist to prevent decay. Most important 
structures have been founded on wooden cribs, 
even when an iron or masonry foundation would 
have cost little more. The principal reason for 
this is the ease with which the wooden crib can be 
handled, which greatly reduces the risk of acci- 
dent. Further, no heavy or specially expensive 
plant is needed for their construction. The nearest 
sawmill supplies the timber which need not be 
seasoned, and for long it was the practice not even 
to square the timbers, but bolt them together in 
the round. The permanency of such cribs seems 
assured provided they are completely submerged 
in fresh water, and naturally they would not be 
adopted in brackish waters, or in places where 
there was any risk of destruction from the teredo 
or other marine worms. The construction of such a 
crib is shown in Figs. 39 to 41. In this instance 
squared timbers have been used, as is now the most 
usual practice, facilitating as it does the framing of 
the timbers together. The cribs rests, it will be 
seen, on piles. In deep water these are cut off gene- 
rally by a circular saw operated from a e, and 
the crib is floated into place and sunk by filling the 
pockets shown, with stone. The masonry, if used, 
is commenced about 1 ft. or 18 in. below low-water 
mark, The tower for the Surprise Creek Bridge 
is, it will be seen from Fig. 25, founded on piles. 
Such towers can be built very quickly and cheaply 
in places where the supply of large timber is abun- 
dant, as it is through much of the territory served 
by the Canadian Pacific Railway. As instancing the 
exceptional resources of British Columbia in this 
line, we may state that sticks 36 in. square, and 
60 ft. to 70 ft. long can be obtained, a number 
having been shipped to Montreal a few years back. 





THE LANCASHIRE, DERBYSHIRE, 
AND EAST COAST RAILWAY. 
Ir is often the practice to speak somewhat 
slightingly of engineering works connected with 
railways, although their construction not unusually 
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(For Description, see Page 745.) 


THE TEMPORARY RESTORATION OF RAILWAY BRIDGES. 
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presents problems and involves questions whose have proved, that were the examples afforded by 
successful solution calls for the highest order of | railways of interesting and important public works 
engineering skill and experience. Doubtless the | overlooked, some of the best examples of civil engi- 
lanning and carrying out of railways has gradually | neering would remain unnoticed. 
come the most useful field for civil engineering,| In many respects the Lancashire, Derbyshire, 
and familiarity with them and their contingent! and East Coast Railway, or the ‘‘ East and West 
works has tended to produce the proverbial result. | Railway,” is one of the most interesting lines 


our recent articles on the Great Central Railway years been planned and constructed in Great. 


a” 


Britain, on account of the character of the country 
traversed and the engineering difficulties sur- 
mounted. This line affords a striking example of 
the influence exercised by the geology of the dis- 
tricts passed through, upon the character and cost 
of the works to be carried out. The line runs 


‘nearly due east and west, a short distance to the 
However this may be, there can be no question, as from the engineering point of view which has for | south of the valley of the Humber, and the districts 


traversed are remarkable geologically for (1) the 
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regularity in the succession of the formations they 
present from the oolites (base of the lias) to the 
permians (base of the magnesian limestones) ; 
(2) as being one of the ages og remaining store- 
houses of the coal supply of the future (Forest of 
Sherwood) ; and (3) as containing in the new red 
sandstones of Sherwood, the most important water- 
bearing formations in that part of England. 

The strike of all the above formations is crossed 
approximately at right angles by the line (see 
Figs. 1, 2, and 3, page 750), which, therefore, cuts 
across a series of watersheds and the sequence 
of strata contains even the representatives of the 
upper coal measures of the Manchester district 
which are not present in the Derbyshire coal- 
field. The eastern end of the line from Lin- 
coln, to the west side of the valley of the Trent, 
passes through a flat alluvial country presenting 
no earthworks of any magnitude, but on entering 
the area of the Sherwood coalfield with its friable 
limestones, its treacherous shales and its weather- 
ing sandstones, contorted and twisted into every 
conceivable dip and angle, and separated by 
innumerable faults and fissures—the cuttings be- 
come heavy and numerous, and the works difii- 
cult and expensive in character. As originally 
planned, the Lancashire, Derbyshire, and East 
Coast Railway was to have extended from the 
Warrington Docks on the Manchester Ship Canal 
through Chesterfield and Lincoln, to Sutton-on-Sea, 
thus affording direct communication from the Irish 
Sea to the North Sea, with branches from Lang- 
with to Beighton, and Ollerton to Newark, a total 
of some 150 miles ; the necessary Act was obtained 
in 1891, by the company with an authorised capital 
of 5 millions, and borrowing powers of 14 millions, 
and the first sod was cut inJune, 1892. Financial 
reasons, however, caused the abandonment of the 
Warrington and Chesterfield section, and the post- 
ponement of that from Lincoln to Sutton-on-Sea, 
and of the branch from Ollerton to Newark, thus 
leaving only the central section from Chesterfield 
to Lincoln, and the branch from Langwith to 
Beighton to be dealt with, or in round numbers one- 
third of the original totals, or 50 miles, and includ- 
ing the junction and colliery line constructed and 
under construction, 63? miles. The first section 
from Pyewipe Junction (Great Northern and 
Great Eastern Joint Railway) about a mile and 
a half west of Lincoln to Edwinstowe was opened 
for traffic in November, 1896, the second section 
from Edwinstowe to Chesterfield, and the first por- 
tion of the branch from Langwith to Clowne was 
opened in March, 1897—while the remainder of the 
branch from Clowne to Killamarsh and Beighton 
was opened in October, 1898. The 30 miles, includ- 
ing colliery branches, between Warsop, Chesterfield, 
and Beighton, which were constructed by Messrs. S. 
Pearson and Son, cost over a million sterling, and 
the remainder cost over another million, so that the 
total expended has been between 2 and 3 millions 
(exactly 2,566,0001.) out of the 6%rds of the 
original authorised capital of the company. 

The line was divided up for the purpose of con- 
struction into the following contracts: 1. (Contract 
No. 4) Pyewipe Junction to Tuxford Junction, in- 
cluding the viaduct over the River Trent, length 
12 miles 4 chains, cost 16,168/. per mile. This was 
undertaken and carried out by Messrs. Price and 
Wills. 2. (Contract No. 3) Tuxford to Warsop, 
length 13 miles 20 chains, cost 16,7371. per mile, 
which was entrusted to Messrs. Baldry and Yer- 
burgh. 3. (Contract No. 1 and 1a) Warsop to 
Chesterfield, 11 miles 64 chains, cost 52,900/. per 
mile: and 4. (Contract No. 2) Langwith Junction 
to Beighton Junction, 13 miles 10 chains, cost 
26,474. per mile; both of these latter contracts, 
comprising the heaviest work on the line, were put 
through by Messrs. S. Pearson and Son; the cost 
in each case is exclusive of land and rolling stock. 
The engineer to the company, who designed and 
carried out the whole of the works, in consultation 
with Sir Benjamin Baker, Past-President Institu- 
tion of Civil Engineers, &c., was Mr. R. Elliott 
Cooper, M.I.C.E., assisted by an able staff of 
resident engineers. 

Section No. 1, Pyewipe to Tuxford, presented 
no special engineering difficulties, the country being 
generally flat in character, the shallow cuttings 
being chiefly through the red marls, the lias forma- 
tions and the alluvial deposits and gravels belong- 
ing to the Trent Valley, which is crossed by a 
very important viaduct. The rail level over the 
River mt was fixed in the original deposited 
Plans at 12 ft. above high water, which was the 





effective height of the nearest bridges over the 
Trent above and below the site of the viaduct. The 
Trent Navigation Commissioners who at the time 
had a scheme for turning the river into a ship canal as 
far as Nottingham, obtained aclause from Parliament 
compelling the Lancashire, Derbyshire, and East 
Coast Railway to raise the level to 50 ft. This 
clause increased the cost so unnecessarily that the 
company eventually obtained powers to reduce this 
to 18 ft. At even this level the viaduct is the loftiest 
bridge over the River Trent, and higher than 
is really necessary. This fact was quoted by Mr. 
Emerson Bainbridge, M.P., chairman of the com- 
pany, as one of the numerous instances on this 
railway where the unreasonable requirements of 
the local and other authorities in connection with 
the maintenance of public ways of communication 
over and under the railway, had unnecessarily in- 
creased the cost. Mr. Bainbridge (August, 1896) 
stated that in the case of public road bridges 
alone to carry what was an infinitesimal existing 
traffic, the company had been forced to incur serious 
extra expense, and he drew attention to the very 
different treatment meted out by the French and 
other Continental local authorities in parallel cases, 
as explanatory of the considerable difference in cost 
of English Railways as compared with those of the 
Continent of Europe. 
(To be continued.) 
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Lavuncuine Surps’ Boats. 

THE next paper was entitled ‘‘ Improved Appli- 
ances for Launching Ships’ Boats,” by John 
Hyslop. 

The author was the official measurer in the last 
yacht race and is quite prominent in naval affairs. 
He had evidently made a careful study of the sub- 
ject, and deprecated the fact that little or no im- 
provement had been made in this matter for fifty 
years. He discussed the various conditions under 
which the boats are launched, dwelling on the 


character of the difficulties to be met in heavy | pe 


weather, and he said the appliances must be 
so simple and reliable as not to be inoperative 
from rolling or listing, and should require only the 
power of a few men and be controllable throughout 
the entire process. He recommended the principle 
of the Mallory davit, and said of it : 


It is inexpensive, not bulky, has no need of guys. The 
boat, though kept inboard, is always outside the davits, 
and gravity alone will carry the boat outward, ready for 
lowering, when the ship is on an even keel or only mode- 
rately listed, and when more extremely listed any force 
used to overcome this is more easily and much more 
effectively — The illustrations, Fig. 5, page 752, 
will make the construction and the mode of operation 
sufficiently clear. A frame made of stout angle-iron 
is extended outward from the top of a house or boat deck, 
across the width of the gangway of the deck below, and 
then vertically to that deck, where it terminates, and is 
secured inside the rail ; the horizontal part, and a small 
portion of the vertical part, of this frame is made double, 
with a separation and a space of approximately 2 in. be- 
tween the two members of the frame. Hinged near to 
the house on the lower deck, on a level with the foot of 
the frame, and separated from it by the width of the 
pang way is the davit; this extends upward from the 

inge, to and beyond the inboard side of the boat, over 
which the head is bent in the usual manner. 

When the boat has to be launched it is raised by the 
falls from its seat, the chocks thrown down, and the boat 
allowed to move outward by means of the fall attached 
to the back of each davit, and to a distance sufficient for 
the boat, when lowered in the ordinary or in any other 
way, to be clear of the ship. This form of davit does 
not appear to have been adopted or known to the extent 
that might have been expected. It is a strong and a 
light device, the strain upon it being only in one direc- 
tion, and there being no occasion to make it circular in 
cross-section, being made from flat bar iron. 


The author thought improvements could be made 
on this and suggested the following : 


Reference to Fig. 4 will show how easily could be 
arranged, in connection with them, a small shaft upon 
the upper deck, running in line with the boat and just 
inside the davits ; this shaft could be supported at each 
end by a compact frame or standard, have winch handles 
on, and as et-wheel near to each end. Over this 
wheel would pass a chain, which would also pass over a 
pulley upon the outer part of the davit frame. The ends 
of the chain would be connected with the davit on opposite 
sides in such a way that the revolution of the sprocket- 
wheel by the handles would move the davits either out- 
ward or inward, or hold them at any point desired. 


He then considered the device of Sir Bradford 
Leslie, of Falmouth : 





The chief novelties of his method are that there are no 
boat falls, no lowering or hoisting tackles attached to the 
boats ; these are —— from below on cradles situated 
on the heads of the davits (Fig. 5). The davits them- 
selves are lowered vertically in slides down the outside 
of the ship through a space of a few feet, and havin 

sed downward through this space, the heads of both 
avits, with the heads of boats resting upon them, fall 
heavily outward and downward, until the boat is depo- 
sited on the water at an oar’s length or more away from 
the ship, the davits being allowed to sink a sufficient dis- 
tance free of the boat. The lowering apparatus consists 
of a wire rope wound round a drum on the ship’s deck, 
and fitted with a suitable brake, 


The author said regarding this : 


It ap doubtful if any simple and reliable means 
can be devised for getting boats ready tolower, where the 
davits have to be rotated, and where the boats have to be 
moved from a position inside the davits to one outside of 
them, and this operation, so easy when the deck is level 
and still, becomes one of extreme coy when the 
vessel is rolling, or when she is inclined ; ordinarily the 
work invo:ves time and effort, which ought to be elimi- 
nated. The use of a cogwheel secured to the vertical part 
of the davit, say immediately over the rail of the vessel 
the cogs of which wheel engage with a worm attached 
to a shaft running horizontally across the rail of the 
vessel, the said shaft being turned by a handle situated 
on the periphery of a wheel placed on the inner end of 
the shaft, seems calculated to give a control over the 
whole range of the davit’s movement not to be had in 
the ordinary way. 

He then considered the different positions on a 
ship that boats are placed in and commended a cork 
bolster put around the boats of the Kaiser Wilhelm 
der Grosse, which not only protects the boat from 
shock, but affords an admirable means for securing 
and instantly detaching the canvas cover. 


This cover extends over the sides and down beyond the 
bolster, and has a loose lacing of small rope rove through 
a upon the edges, a line passing through the 
acing along each side, the boat is tightened up, and the 
ends toggled ther at stem and stern, the effect being 
to gather the edges of the cover inward under the bolster, 
and to secure it, and again to instantly release and free 
it, when this is desired, by slipping the toggle. 

The cover in this way is removed intact in very much 
less time that it could be cut adrift. by a sharp knife. Of 
the various means in use of throwing down the chocks 
on which the boat rests, or at least of removing the outer 
ones so that it can be launched, those on the Kaiser 
Wilhelm der Grosse seem adequate and nothing could 
more simple. Any pressure from wind or from a 
sea shipped would be from the weather side, and would 
bear inward. On the inner side the boat is supported 
by the two chocks in the customary manner, and 1s held 
in firm contact with it by — It is held from 
moving outward by an iron carried from inboard 
outward and horizontally through eye-bolts on the face 
of the lower part—the stationary part—of the chock ; 
this rod is turned up at a right angle for a few inches at 
the outer end, in such a way as when operated from the 
deck at the inner end, where a lever handle is situated, 
the outer end is turned ~ outside the keel and the boat’s 
movement is prevented (Fig. 6). 

The matter of releasing gear is too important to wholly 
omit mention of in a consideration of this subject ; there 
can, I think, be little doubt that in rough water, with 
ship and boat in active movement, the handling of boat 
falls and hooks is attended with both difficulty and 
danger, even in daylight—it is, of course, even worse in 
darkness—whether this be done for the purpose of letting 
go or of hooking on. Itis important that the two ends 
of the boat be lowered evenly, and that the falls be so 
rove through tke blocks that if one end be let go, the 
other either by getting foul or being held on to may not 

revent both ends of the boat descending tothe water and 
coming waterborne. 


The author concluded with the exhibition of a 
small model, but, like the show baby of fond 
parents, it utterly refused to work, although the 
merit of the appliance could be seen while it was 
stationary. 


CoMPLICATION IN WARSHIPS. 


Following this carefully prepared contribution 
was one entitled ‘‘ The Increasing Complications in 
Warships, and How Simpler a Might 
be Adopted,” by Mr. George W. Dickie, of San 
Francisco. This gentleman, who was the designer 
of the Oregon, was listened to with much attention, 
for anything Mr. Dickie says passes for knowledge 
among naval experts. He stated at the outset : 


The present complicated condition of affairs in the 
arrangement of the various mechanical contrivances used 
on modern warships is due to two causes, as follow : 

1. Uncontroll owth of new devices for doing the 
many things for which mechanism is required on these 
vessels, without the new devices being considered reliable 
enough to supersede the old. Hence, duplication and, 
in many triplication of apparatus for doing one 
thing, for which one device alone;should be used. 

2. The system of divided control over the work, ren- 
dering it impossible to have a homogeneous design to 
begin with, that would enable the ship and all that is 
required of her to be treated as one machine, and provi- 
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PLAN AND SECTIONS; LANCASHIRE, DERBYSHIRE, AND EAST COAST RAILWAY. 
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‘sion made at the start for every function being considered 
with relation to every other function. 


After disclaiming purpose to propose any system, 
but to record certain ideas, the author went on to 
Bay : 

In hunting for a right of way for a steam pipe here ora 
water pipe there, against the claims of an electric con- 

‘ductor, a speaking tube, or, worse still, a bracket or bulk- 
head stiffener, that, according to the naval constructor, 
cannot be in any a interfered with, I have often 
thought that there might be some place in such a vessel, 
selected near the central axis of the structure, that would 
be so removed from the possibility of partaking in any 
structural damage by stranding or collision, and so pro- 
tected by the armour from the possibility of damage in 
action, as to be perteotly safe without division by water- 
tight doors ; and with such a spot in the cross-section of 


the ship for its gers wouli construct a tunnel or A aes 
extendi without obstruction from the chain 
ers for to the steering-room aft, that would be 


‘I 
the -_— cord of my fighting machine, and from that I 
would deliver to every compartment of the ship that 
needed it, by lateral branches only, light, heat, power for 
auxiliaries, air, and orders of every description. 


He had found 


That the proper place for such a is in the centre 
line, immediately under the “7 eck ; the passage 
to be 4 ft. wide and 11 ft. high. The floor of the 
would make the horizontal stiffening necessary for the 
centre line bulkhead, which would be of the usual con- 
struction, from the inner bottom to the floor of the pas- 
sage. The room required is not so great as it crpents to 
be. Centre line bulkheads, when unsupported between 
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engine and boiler compartments, need considerable depth 


of stiffening girders to stand the head due to the water 


As at 





the inner bottom and protected deck, as they mst be in 


nal 
brakes, 


; arranged 
system is the result of a growth 


on one side. In the Wisconsin, 15 in. of girder depth 
was required on each 

2 ft. 6} in. thick; so that a 4-ft, passage, whose floor 
forms the stiffening required, does not require so much 
room, after all. 


Mr. Dickie gave some ideas on boilers, and then 
proceeded to consider the question of drainage : 


side, making the bulkhead 


present on naval vessels, the drainage 
beginning with the origi- 
pumps, o ted by men, on cranks or pump 
the first addition to which was the bilge pump, 
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worked from the engines, when steam found its way into 
the Navy; then independent steam bilge pumps, and 
when a bee genera came in hae oe — oy 
ump was fit as an em icy pump. 
wey pumping devices took the place of what was = 
before, but each one was added to the growing comp!t- 
cation. 
The numerous compartments, both in the double bottom 
ond above Ss in the se warship, when ee 
e manifold system rence in conv: ! 
between the working loors and the inner bottom into 
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perfect network of | that is very hard to get on ast ' 
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counted 47 drainage pipes in 
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VIADUCTS ON THE LANCASHIRE, DERBYSHIRE, AND EAST COAST RAILWAY. 


ENGINEER, R. ELLIOTT-COOPER, M. INST. C.E.; CONTRACTORS, MESSRS. PEARSON AND SON. 
(For Description, see Page 747.) 
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engine-room in a new battleship, while we were scheming | can be used as fire pumps. This is a bad combination. | all manifolds and emergency connections to circulat- 
to find a place for rel more. o , A good drainage pump can never be a good fire or force | ing pumps ; he considered the combination of bilge 

The pumps used for drainage are the worst type of | pump, and the attempt to combine the two is one great and fire pump or feed and bilge pump unnatural, 
pump that could be used for such a —— fog and | source of trouble in working our present arrangements. and preferred a jack-head single-sinking lift for 
Ehan'the pion gg socqoauiie Tiel as a oe The author thought hand pumps unnecessary, also | bilge or drainage. He proposed to fit on each side 
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of the centre line bulkhead just above the stiffener 
brackets, a 12-in. main drainage pipe extending full 
s‘ze through the engine and boiler compartments, 
and if it extended further to reduce its size where 
the compartments were smaller. This pipe would 
receive every suction connection, and each pipe 
should connect with the one on the other side of 
the bulkhead, so all the pumping power could be 
applied on one side if necessary. Each connection 
would have its valve directly under the pipe, the 
stem going through a stuffing-box on the upper 
side of the pipe, and be continued through 
the floor of the central working passage, so 
that a single or many compartments could be 
opened to the main drainage section. The pumps 
would be vertical single-lift jack-head pumps, the 
head being at the floor of the passage and the goose- 
neck or head discharge passing up inside or out- 
side the passage to the protective deck, and a cross 
to the side of the ship and up the berth deck ; it 
would discharge through the nearest main scupper 
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pumps for ice machines, compressors, and wherever water 
1s li e' 

He would use two salt water pumps of proper 
capacity in the pump-room between the engine and 
boiler compartments, and they should be compound, 
so arranged as to take steam from either high or 
low-pressure cylinders by moving a lever. One 
would always be under pressure, the steam being 
expanded from the high to the low-pressure cy- 
linder, and maintaining a pressure of 40 lb. in the 
whole salt water system. By using direct steam 
from both high and low-pressure cylinders this 
could be raised to 120 lb. in the mains. Two fire 
mains would be run, one in each side, above the 
doors, the whole length of the central passage. 
Branches would be carried into all compartments 
where salt water was required, either for flushing or 
fire service. Hydrant stand pipes would be carried 
up to upper decks as required, but no fore-and-aft 
pipes fitted outside the central passage, and the 
control of this water service for all purposes on the 














e. Lateral branches would extend from the duct 
into all compartments to be ventilated, with vertical] 
extensions to compartments above and below. There 
would be a sliding gate in the passage to cut off any 
compartment in case of need. These _ would be 
closed instantly by an electric switch. There would be 
no transverse bulkheads pierced by air ducts. Each fan 
would receive fresh air by a vertical shaft directly over 
the fan. All compartments, including the engine-rooms, 
would be ventilated directly from the main duct. Imme- 
diately aft of the engine-rooms, and forward of the boiler- 
rooms, there would be provision in the main air ducts for 
heating the air by steam heaters, so as to heat all living 
spaces as might be required. 

It is now considered necessary to provide some means 
for maintaining a moderate temperature in the magazines 
of warships, more especially since the introduction of 
smokeless powder. For this purpose I would install in 


one of the recesses for the ventilation fans, forward 
and aft, a small electric three-cylinder air compressor. 
Cylinder to be 12 in. in diameter and 12 in. stroke, 
operated by a motor like those for working the bilge 
|pumps. The compression to equal 2 atmospheres. This 
| compressed air would go through a cooler supplied with 


| 








water from the salt-water service, and thence would be 
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pipe, so all discharge would be above water. The 
pump barrel should be brass lined, and the lower end 
flange take on to the fire and aft main suction. The 
bucket and lower clack valve would draw up through 
the passage floor. Three such pumps would form a 
set, and three sets should be on each side of the 
passage for a battleship. The pump barrel should 

e 12 in., and the stroke 24 in., and at full steam 
they would make sixty strokes per minute. Each 
set would be operated by a 10 horse-power electric 
motor, the whole control being from the passage 
into which all sounding pipes for compartments 
would be carried, the pipes being fitted with stop- 
cocks and sounding-rods. The capacity of this 
drainage system would be for each set 141 cubic 
feet per minute; the six sets, 846 cubic feet per 
minute, or 1500 tons per hour ; 6345 gallons per 
minute. The velocity in main drainage pipes, should 
the whole drainage come from one end, would be 
9 ft. per second. 

As to fire service, Mr. Dickie said : 

The present practice is to have two fire and _ bil 
pumps, and, say, four auxiliary feed pumps, beside the 
hand pumps, fitted for fire service. Besides this, there 
are water service pumps for supplying sea water for bear- 
ings and surfaces that might need water ; sanitary pumps, 





distilling, circulating pumps, and special circulating 


ship would be made in the passage. In the pump- 
room would also be placed two feed pumps for sup- 
plying the boilers, and these would suffice en- 
tirely for the feed water service. 


Each should be capable, when running at its full speed, 
of supplying all the boilers when under forced draught. 
These pumps should be of the most economical working 
type, either compound or triple-expansion, and although 
our present specifications forbid the use of crankshaft 
pumps, I believe I could build a more economical, re- 

iable, simple, and durable pump for this service, usin 
a three-throw crankshaft. From these pumps I onal 
run two main feed pipes entirely independent, each hav- 
ing a branch to each boiler, with its own check valve and 
stop valve. A constant pressure would be maintained in 
the feed pipe, a certain per cent. above the boiler pres- 
sure, to insure the feed being reliable. The relief valve 
at the pump would be of the differential type, so that the 
pressure in the main feed pipes would always be a relative 
amount above that in the boilers. The feed pipes should 
be simple and strong, and tested to three times their 
working pressure. Ventilation, cooling, and warming, 
may now be considered. Immediately forward of the 
engine-room compartment, and directly over the pump- 
room, there would be a recess on each side of the central 
passage, in each of which would yee a fan operated 
y a 10-horse motor, and immediately forward of the for- 
ward boiler com ent there would be a recess on each 
side of the cent with similar fans fitted. These 
would all blow into the main air duct in the roof of the 














carried in 3-in, pipes to the magazines. This cold dense 
air would be liberated in the magazines near the floor, 
where it would reach a low temperature by expansion. 
At the same time an outlet for the heated air would be 
opened at or near the roof of the magazine. The outlet 
would be fitted with a thermometer, so that the man in 
charge could tell when the escaping air had reached the 
roper temperature. By this means the magazines could 
taken in rotation and the temperature kept at what- 
ever degree was required. 


The author then discussed the question of elec- 
trical appliances as follows : 


I will assume that all power required outside of the 
engine and boiler compartments will be supplied by 
electric current at 80 volts. That an installation capable 
of distributing collectively 400 kilowatts would be pro- 
vided in eight 50-kilowatt units. That the generators 
and their engines would be placed in a compartment just 
forward of the forward boiler compartment. That from 
the main switchboard, of which there would be two—one 
on each side of the central passage, not in the passage, 
but in the upper dynamo.rooms, with their backs to the 
wall of the coated all the main circuits or 
feeders would be carried into the passage and run fore 
and aft, in proportion to the amount of current to 
carried in either direction. All main junction boxes 
would be in the and lateral branches, either hori- 
zontal or vertical as required, would be carried into every 
compartment where light or power was required. Ail 
compartments divided by transverse watertight bulk- 
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eads would be controlled as a whole from the ‘ 
wT the main electric conduits would thus be in the 
passage, instead of being scattered all over the ship, as at 

resent. 

. T am assuming that, by the time such an arrangement as 
I am outlining would be authorised, there would be no 
objection to ogg | the anchors and steering the ship by 
electric motozs. Ifa turret can be operated electrically, 
so can the rudder. The central passage simplifies the way 
by which it can be done. : 

If a central station is used, it should be formed by 
widening the central passage where the armoured tube 
enters the roof of the passage from the conning-tower. In 
our battleships the armoured tube is, in my opinion, far 
toosmall. The tube should be large enough to permit of 
speaking -tubes, telegraph wires, steering B set shafts, 
tell-tale shafts, &c., being arranged so as to admit of each 
part being removed without removing the whole together, 
as must be done as these tubes are now arranged. 

A section of the armoured tube as fitted to the battle- 
ship Wisconsin is shown half-size. Here all the internal 
fittings are arranged in a framework that can be drawn 
up as a whole out of the tube as far as the roof of the 
conning tower will permit, when every part must be un- 
jointed, and the whole pulled up another stage and so 
on until it is all out. Now, this difficult, tedious, and 
expensive work must bs — through in consequence of 
a slight defect, it may 
thus bound up together. The internal diameter should 
be not less than 30 in., when everything could be 
arranged, and leave room for a man to get at any one 
thing without having to disconnect everything. From 
the central station or the armoured tube, the speaking 
tubes, telegraph wires, telephone wires, signal-bell wires, 
tell-tale shafts, steering-gear wires or shafts, could be 
carried along the central passage to the points where 
they would enter the compartments to which they 
belong. No openings through transverse watertight 
bulkheads would be required, and everything would be 
in sight. The call-bell system should have its wires also 
in the central passage. A special iron conduit could be 
made for them on each side. They would thus be 
carried in two groups or bundles, each-serving the side 
of the ship represented by the side of the passage along 
which they were carried. 


As between mechanical rudder indicators and 
electric rudder indicators the author would only 
use one whichever was the better. As to doors, he 
said 


The most important means of interior communication 
is by doors through bulkheads, and there appears to be 
no way by which they can be dispensed with, although I 
believe that, by careful planning at the outset, fewer of 
the main transverse bulkheads than at present need be 
fitted with watertight doors. For instance, the fore and 
aft transportation of coal might, by a suitable arrange- 
ment of bunkers, be entirely performed above the water 
line, leaving the main bulkheads intact below; coal- 
bunker doors in the fire-rooms could be arranged so as to 
be closed even if the coal obstructs the opening. All 
other doors should, in my opinion, be hinged doors, 
designed so as to be securely locked by ons lever worked, 
if necessary, from the central passage. 


He thought the complicated mechanism for 
closing bulkhead doors from a distant part of the 
ship undesirable. He believed in simpler means 
and proper training of men in charge of the doors. 
He closed by saying, effectiveness and simplicity 
could be attained by blotting out many things which 
have survived their usefulness. The details he had 
no time to go into, and the writer has been obliged, 
greatly to his regret, to condense very much even 
what Mr. Dickie said. 


SHEATHING THE U.S.S. ‘‘ CHESAPEAKE,” 


The next paper was entitled, ‘‘Beam Formule 
applied to a Vertically Stiffened Bulkhead with 
Some Results,” by Mr. H. F. Norton. We do not 
know what the results were on the bulkhead ; in 
fact, the author seems to consider them rather in 
an experimental line, but the results on your 
correspondent were so serious that he leaves these 
formule to a mathematician to struggle with, and 
takes up No. 7, ‘* Notes on Sheathing the U.S.S. 
Chesapeake,” by Naval Constructor Lloyd Bankson. 
U.S.N., who quoted the specifications for the 
sheathing as follow : 


The wood keel to be of East India teak; to be well 
secured to the keel-plate with brass screw bolts 13 in. in 
diameter: the false keel to be of white oak 3 in. thick 
and in lengths not exceeding 12 ft., and fastened to the 
main keel with composition spikes. The planking to 
extend from the keel to about 26 in. above the water 
line amidships, to sheer up 15 in. forward and 12 in aft. 
To be of Georgia pine opens, the upper edge to be 
covered by an angle 3 in. by 3 in. by 7 lb. per foot. 
Planking to be worked in one thickness of 4 in. The two 
top strakes and the planking near the stem and stern- 
post to be reduced in thickness from 4 in. to 34 in. The 
garboards to be cross-bolted through the top of the keel 
with j-in, copper bolts. The plank on the bottom to be 
about 9 in. wide amidships and on the sides about 8 in., 
tapering forward and aft as may be necessary to make 
fair work. The plank to be fastened with }-in, naval 
brass screw bolts screwed through the plating between 


. in one of the many things | },, 








the frames, and to have brass nuts on the inside of iron 
washers. 


As the planking had to be steamed to bend it 
to fit the plating, it was not feasible to mark off and 
bore the holes for the bolts from the inside, hence 
the following method was used : 


The holes were bored through the planking from the 
outside after it was secured in p After carefully 
boring the holes from the outside slightly smaller than 
the diameter of the bolt, the drilling and tapping of 
the bottom and side plating was done through the holes 
in the planking, and finally the outer ends of the 
holes in the planking were counterbored with a plug 
—— to take the heads of the bolts, 

The drilling and tapping of the plates was done both 
by hand and by pneumatic power. 

The bolts were fitted in place as follows: A — 

grommet being first put under the head of each bolt wit 
& proper amount of red-lead putty, the bolt was then 
screwed into the bottom plating through the wood plank- 
ing and well hove up until the putty was squeezed out 
around the head of the bolt. A special gang followed 
the work from the inside of the ship and fitted the 
washers and nuts. The wrenches used were about 1 ft. 
long, and in two or three cases the bolts were twisted 
off. It is thought that a wrench about 8 in. long should 
used for j-in. bolts. Various means were tried for 
heaving up on the bolts from the outside—hand ratchets, 
hand braces, and pneumatic braces. The pneumatic 
tool was rapid and seemed to do its work well. 
_ Before fitting the plank in place against the steel plat- 
ing, the hull was carefully tested for water-tightness and 
all leaks stopped. The skin plating having been origin- 
ally pickled, it was carefully cleaned and a thick coat of 
a mixture of white and red lead put on the plating, as 
well as on the faying surface, when each plank was fitted 
in place. The outside plating was fitted in the usual 
manner with inside and outside strakes. The garboard 
strakes and sheer strakes were of 174-lb. plating and 
the balance 15-lb. plating. 

Great care was taken to have the planking bevelled 
so as to leave a good }-in. seam for caulking in order 
to avoid the use of the reaming iron. The butts of 
the planking were specified to fall between the frames, 
and nearly all were butted as specified. The fastening 
was well done and the quality of the bolts . 

The specifications required that the bolts were to be 
made of naval brass, composed of 62 parts of best selected 
copper, 37 parts of Silesian zinc, and 1 part of tin. The 
brass bolts to be capable of being bent cold to an angle 
of 40 deg., when screwed, without cracking or fracture, 
and to have a tensile strength of 42,500 lb. to the square 
inch. The mean of the means of 21 test-pieces gave an 
average tensile strength of 47,204 lb. per square inch. 

Test pieces show the result of using ordinary casting 
copper and green sand moulds. All other test pieces 
and all bolts used on the Chesapeake were made of tin, 
Lake copper, and American zinc, and cast in iron moulds. 
The results may be considered good. 

The photographs exhibited were taken from various 
blank and finished bolts as the work progressed. They 
include a finished 1f-in. keel bolt bent with a 14-Ib. 
sledge, the bolt being held firmly in an 8-in. timber 
and struck on the head. Not a mark or crack showed 
on the finished surface of the bolt. Others show a rough 
blank #-in. bolt taken at random and bent; two finished 
#-in. bolts taken at random and bent; these broke off 
completely. Another was pulled in a testing machine 
and broke squarely with a clean fracture. 

The specifications called for the bolt-heads to be covered 
with Portland cement in the countersink to insure water- 
tightness. This was done. 

After the bolts were hove up in place, and ths washers 
and nuts put on and properly hove up, the points of 
the bolts were centre-punched in three places at the top 
of each nut by special men, to prevent the accidental 
turning of the nuts and to show that they had been hove 
up by the proper persons. 

The specifications required the caulking to be done in 
a very careful manner, in order not to strain the fasten- 
ings, and the use of the reaming iron was forbidden. 
The seam required was to be between } in. and {, in. for 
a 4-in. plank, and other thicknesses in proportion. 

Ten threads were required in each seam, and they were 
driven as follows: Four threads of oakum were driven 
into the seam by hand mallet and iron, and these threads 
were then forced home with horsing iron and beetle. The 
first four threads were then followed by three additional 
threads, driven by hand mallet and iron and then horsed 
against the first four with iron and beetle. The seams 
were then filled up with three t is and pe onan 
horsed as before. The outside surface of the oakum, 
after horsing the seams and dubbing the planking, was 
about 3 in. beyond the surface of the plank. The seams 
were then payed with hot pitch put on with a mop, A 
mixture, by weight, of 63.57 per cent. of white lead, 32.10 
per cent. of dry red lead, and 4.32 per cent. of linseed 
oil, was used to fill up the interstices between the inside 
surface of the planking and the outside surface of the 
steel hull. Holes were bored at intervals of about 8 ft. 
in the centre of each plank, and the mixture forced in by 
pumps under a pressure of about 10 Ib. to thesquare inch, 
the pressure being regulated by means of spring relief valves 
on the pumps. These pumps were tested at intervals to 
avoid putting an excessive pressure on the planking from 
the inside. Two sizes of pumps were used for injecting the 
mixture, the larger size holding about 50 lb. of putty, the 
smaller size holding about 101b. The amount of putty 
injected is shown on the list of weights. A comparatively 
small quantity was required, except in a few places, the 
planking having been fitted quite snugly to the steel 
plating. The injected putty was confined to a series of 








longitudinal sections in the following manner: Each 
third strake of planking, commencing with the top of 
the garboard strake, was lightly chinked with a thread of 
oakum before the next strake was put in place. The 
planking began with the keel and gar strakes, and 
was worked upwards until completed, the top strake, 
however, being fitted in place after the garboa: 

There was difficulty in making a good watertight 
job between the bronze stem and sternpost casting 
and the outside plating by caulking. The author 
thought there might be trouble around the sternpost. 
In some cases the bolts came against the vertical 
longitudinal bulkheads before the heads were up 
against the planking. He thought great care 
should be taken in the design so as to have the 
lines around the stern as easy as possible, as it 
permits the planking to be bent with less work. 
In the present case oak was used in certain places, 
because it would bend easier when steamed. The 
weight added by the sheathing was 174,196 lb. 


(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

THE Fairfield Shipbuilding and Engineering Comeaeny, 
Limited, Govan, launched on the 4th inst. H.M.S, 
Cressy, the first of two armoured cruisers of 12,000 tons 
which they are building for the Navy. The Sutlej, 
which was floated a fortnight ago at Clydebank, is a 
sister ship. The vessel is practically a Diadem without 
the weakness involved in the absence of side armour, and 
with a main armament disposed somewhat on the same 
lines as in the Terrible. The protected vessels of the 
Diadem class are 435 ft. long and 69 ft. broad, while the 
armoured cruisers of the Cressy class are 440 ft. long be- 
tween perpendiculars, and have a beam of 69 ft. 6 in. The 
Diadem class displace 11,000 tons, while the Cressy class 
displace 12,000 tons on a draught of 25 ft. 3 in., the dif- 
ference a due to the extra 1200 tons of side armour, 
The broadside armour consists of a belt of 6 in. steel, 
which rises from 5 ft. below the water-line to 6 ft. 6 in. 
above, and terminates 120 ft. from the bow, and 90 ft. 
from the stem, in thwartship bulkheads 5 in. thick. 
There is a 4-in. backing of teak in addition. Within 
the citadel thus formed the protective deck is 14 in. 
thick, but at the ends it is increased to 3 in., and for- 
ward of the armoured bulkhead there is side armour of 
2-in. nickel steel. The s of the vessel will be 21 
knots, with 21,000 indicated horse-power and 120 revolu- 
tions. Steam will be supplied by 30 Belleville boilers 
fitted with economisers at a working pressure of 300 lb. 
reduced to 250 lb. at the engines. The main armament 
will resemble that of the Powerful rather than of the 
Diadem. Instead of two 6-in. 7-ton guns firing ahead 
and two firing astern, there is one 9.2-in. 22-ton forward 
and one aft. But, in addition to being protected by 
shields, these guns are mounted in barbettes with 1 in. 
armour. There are also 12 6-in. gun—four to fire ahead 
and four astern and two on each side amidship—12 12- 
pounders, and several machine guns. The launch was 
witnessed by a large number of people. The vessel was 
named by Lady Alice Boyle. 


The screw steamer BattenhalJ, built for London 
owners, was launched on the 5th inst. by the Blyth 
Shipbuilding Company, Limited, of Blyth. The Batten- 
hall is 259 ft. long, and her engines have been supplied 
by Messrs. MacColl and Pollock, of Sunderland. 


The steamer Everingham, built to the order of Messrs. 
Alex. Meek and Sons, of Goole and Hull, for the East 
Yorkshire Steamship Company by the Blyth Shipbuild- 
ing Company, Limited, of Blyth, was taken to sea for 
her official trial trip on the 6th inst. The vessel mea- 
sures 337 ft. in length, 47 ft. beam, and 24 ft. 10 in. in 
depth. The machinery has been supplied and fitted by 
Messrs. Blair and Co., Limited, of Stockton-on-Tees. 
The triple cylinders are 24 in., 40 in., and 65 in. in 
diameter with a stroke of 42 in., steam being supplied 
from two large boilers. The trial was successful. 








The London and Glasgow Engineering and Shipbuild- 
ing Company, Limited, !aunched on the 7th inst. from 
their yard at Govan, the second of the two paddle tugs 
ordered from them by the British Admiralty. The 
principal dimensions are: Length 144 ft., breadth 
27 ft. 3 in. by 700 tons displacement. The engines are 
of the twin-paddle type, with diagonal oscillating cy- 
linders, and boilers of the ordinary multitubular types 
they are also supplied by the builders. The vessel is 
named Cracker. 





The s.s. Heemskerk was taken to sea for trial on the 
7th inst. from the yard of Messrs. Cochrane and Cooper, 
Limited, where she has been built by them to the order 
of Messrs. Van Vliet and Co., Ymuiden, Holland. The 
vessel is the sister ship to the s.s, Barendez, built and 
tried by the same firm, and has been designed and con- 
struc’ under the supervision of Messrs. mery, 

y, and Johnson, London, for trawling and all 
the necessary auxiliary gear for this purpose has been 
fitted. The principal dimensions are: Length 116 ft. 4 in., 
21 ft. 6 in. broad, and 11 ft. 6 in. moulded depth; the 
engines, built by Messrs. Sir Christopher Furnese, West- 
garth, and Co., Limited, have cylinders 13 in., 21 in., 
and 34 in. in diameter with a 24 in. stroke, and take 
steam from a large single-ended boiler at a working 
pressure of 180 lb. An exhaustive trial of the machinery 
was made and everything proved satisfactory. 
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HYDRAULIC DREDGER (BATES SYSTEM) 


FOR THE 





RUSSIAN GOVERNMENT. 


CONSTRUCTED BY THE SOUIETE JOHN COCKERILL, ENGINEERS, LIEGE. 
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WE continue on our two-page plate this week, and 
on the present page, the illustrations of the hydraulic 
dredge built on Mr. Lindon W. Bates’ system by the 
Société John Cockerill, at their Liége works, for the 
Russian Government, for use on the Volga River. 
Before describing the dredger, and the results of its 
trials at Antwerp, it may not be uninteresting to give a 
brief history of preceding experience, which has led u 
to this success. Suction dredging was first introduce 
about 1855, when two men in two widely separated 
countries—America and Germany—began indepen- 
dently the evolution cf such machines. Lebby, of 
South Carolina, with the support of General Cullom, 
then Engineer of Harbour Works, built the first 
American automobile suction dredge. Its pump was 
6 ft. in diameter, its suction pipe 19 in. In 1857, at 
the entrance to the channel of Charleston, it worked 
at anaverage of 328 cubic yards per day, and reached 
an output as high as 1005 cubic yards per day. The 
Civil War for a time ended further experiments along 
these lines. In 1871 the suction dredge reappeared in 
the annals of the United States Engineer Corps, with 
the construction of the Henry Burden, as designed by 
Captain (now General) Ludlow. Since the war the 
suction dredge has progressed by strides, and before 
1885 machines were working on the Atlantic, in the 
Great Lake Harbours, and in the Pacific Coast ports. 

It is now generally conceded that in Europe the first 
application of suction dredging was made by a German, 
Frederic Hoffman, collaborating with Schwartzkopff— 
in 1855. He fitted the first known rotary cutter at the 
mouth of the suction pipe (1858). Schickau built a 
dredge, in 1878, at Elbing, Prussia. In 1872-6, Seydel 
and Schickau elaborated the system introduced by 
Hoffman-Schwartzkopff and Burt-Hutton of England. 

The French engineers at St. Nazaire, almost at the 
same time as the German and American—again quite 
independently—devised a relatively very successful 

















In this there was em- 
ployed a piston pump. The Americans seemed to aim 
primarily at a system for digging sand, the French at 
one for handling mud; and the fact that in France 


machine for dredging mud. 


many years passed before engineers recognised that 
sand as well as mud might be pumped, confirms the 
certainty that the inventors there borrowed nothing 
from American or French sources. The French, prac- 
tical and thrifty as usual, were the first to fully realise 
the economic saving that suction dredging wasto secure. 
The first important demonstration of the economy, 
however, was made by English machines constructed for 
the Dutch, for the work done was remarkable, from a 
technical, as well as an economical, point of view. This 
was between 1865 and 1874 in operations at the mouth 
of the Amsterdam Canal. The machines used were de- 
vised by the English contractor Burt and his engineer 
Hutton, whose achievement at Ymuiden elicited great 
raise. As used in the Amsterdam Canal, the Burt- 
utton machines had no hoppers, and some had pumps 
very badly placed on under-water pipes; but in 
1876 Fives-Lille’s No. I. had advanced to an extremely 
creditable automobile dredge, with hoppers, &c. The 
machines working at this date in the Meuse were a 
slight improvement upon the designs of Hutton and 
Bazin, but in 1878 appeared the dredge Adam IL., 
transporting the débris, with a central wellway for the 
pipe. Meanwhile, the United States engireers were 
not lagging behind. . They adapted the suction idea 
to dock cleaning, mining, and general purposes. - 
tween 1860 and 1870 they devised machines, notably 
those of Atkinson and Duval, capable of extracting 
not only sand and gravel, but also clayey earth, as a 
result of the use of certain ingenious rotary devices 
for loosening it. The taking up and transporting 
were done by the same pump. 
These various types in various countries demon- 
strated not alone the economy of suction dredging, 
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but its adaptability to both smooth and rough-water 
uses, and bars to navigation which hitherto had been 
thought permanent and irremovable, began to be at- 
tacked with results never before contemplated. The 
vastincrease of commerce and the consequent increase in 
the size of vessels have made imperative greater depth 
of channels ; while the advance of population and of 
land values have demanded the stability of river banks. 
These, again, have brought forward for solution many 
important questions. Touching the problems of bars 
sation banks alone, the situation in America (which 
also applies to most great rivers, and which has called 
out the latest advance in suction dredge building) is 
graphically epitomised in the report on the Committee 
on Commerce just issued by the United States Senate. 
We quote : 

The average annual amount of erosion is about 9} acres 
in area and 66 ft. deep for each mile of river (Mississippi). 
This represents a total between Cairo and Donaldsonville 
of 10 square miles 86 ft. deep annually. The distance 
between the points named is 885 miles, and the total 
length of caving banks is 921 miles—that is to say, the 
caving is going on at one bank or the other for the whole 
distance, and the caving banks are slightly overlapping. 
This immense amount of material finds ge in the 
channel, and is a potent factor in the building of bars, 
which obstruct navigation. If caving were stopped, the 
prime cause of bad navigation would be eliminated. It 
is more than likely that one bank or the other between 
Cairo and Red River, 750 miles, would require revetment. 
This, together with closure of side chutes, is the only 
thing that can be done in the way of permanent improve- 
ment of low-water navigation. The cost of a work of 
such great magnitude would necessarily be very great. 
The standard revetment, such as has been found to answer 
the requirements, costs about 30 dols. per running foot, 
or 158,400 dols, per mile, a total of 118,800,000dols. . . . 
Among the great number of plans proposed for temporary 
improvement of the low-water navigation of the river, 
the most promising is by means of hydraulic dredges of 
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pellers 4 ft. in diameter. The generators also supply 

wer to two 30 horse power motors mounted in the 

istributing pontoon, and arranged to control the 
position of the pontoon line shown in Figs. 1 and 2 

age 691 ante, as required by operations. Lighting 
is done from a separate installation. Control of 
all motors is centralised in the pilot-house. Quarters 
are provided for the crew and Government engineers 
on each hull. 

The pipe pontoons are elliptical air jackets, re- 
versible and not easily affected by winds, waves, or 
currents. Metal joints are used, as these do not 
obstruct the discharge stream so much as rubber 
connections. Each pair of compound cutter engines 
actuates four cutters. Each main pump engine can 
develop 1500 indicated horse-power. The tender is a 
stern-wheel steamer with a speed of 10 knots an hour. 
The whole fleet is much smaller than that of the 
Mississippi, more effective, and can take care of more 
bars or miles of river than any plant heretofore de- 
vised. 

Mr. Bates, in designing the Volga dredge, did not 
set himself so much the task of exceeding the former 
capacity trials (output must always have a ratio to 
the size and power of engines), but rather the task 
of supplementing the first achievement by the addi- 
tion of self-actuating features, which would eliminate 
loss of time in manceuvring and in adjusting lines. 

Having thus generally described the , heevang we 
may now turn to some of the special features. 

ITull (Figs. 3 to 6).—Each of the two similar hulls 
is built entirely of steel, witha 3-in. pine deck and 
a light frame deckhouse. Near the bow are recesses 
for the suction ladders and their bearings, and 
further aft the hull is cut away on each side to pro- 
vide space for a screw propeller. There are twin 
screws and rudders. The interior of the hull is 
divided by transverse bulkheads into watertight com- 
partments. Throughout the central part of the boat 
—for three-fourths of its length—there is a double 
bottom, which is in turn divided by longitudinal keel- 
sons and watertight floors into compartments, each of 
which is provided with an ejector for removing water. 

Pump and Main Engines (Figs. 7 to 10 and Figs. 
16 to 24).—The heart of such a plant is the main 
centrifugal pump, and much depends upon its pro- 
portions and power, The runner is of cast steel 
and the shaft a steel forging. The casing is in 
iron, cast in five sections, each one of which may be 
replaced according to relative wear. The runner will 
make from 150 to 180 revolutions per minute, and is 
driven by a divided vertical triple-expansion engine, 
two cylinders being on one side of the pump and two 
on the other. Each cylinder has its own eccentric, 
the valve motion being variable in the high-pressure 
cylinder and fixed in the others. A throttling governor 
controls the speed. The diametersare : High-pressure 
cylinder, 21 in. ; intermediat> pressure, 34 in. ; low 

ressure, 39 in. each; and the stroke is 24in. The 
indicated horse-power will vary from 1425 to 1600. 
The engine weighs complete 45 tons. 

Engines for Generators, Cutters, §c.—The engine 
driving the electrical generator is of the usual vertical 
marine triple-expansion type, with three cylinders 
working on three cranks. The cylinder diameters 
are: High pressure, 14} in.; intermediate pressure, 
22? in. ; low pressure, 37% in. ; and the stroke, 24 in. 
The diameter of the main shaft is 73 in., the indicated 
horse-power, 800 at 200 revolutions per minute. The 
total weight of engine is about 25 tons. A large go- 
vernor acts on the valve gear of the high-pressure cylin- 
der, regulating the speed. The cutters are driven by 
a pair of horizontal tandem compound engines, placed 
side by side, with shafts coupled together to quarter 
cranks. A throttling governor of the Pickering type 
acts on the common steam pips, These engines are 
very compact ; substantial guides maintain the cylin- 
ders and shaft in relative position, and there is no 
bedplate. Each engine complete with shaft weighs 
about 6 tons. A 10-in. centrifugal pump provides the 
circulation in the surface condenser. The upper part 
of the latter forms a feed-water heater. 

Boilers (Figs. 11 to 15).—One feature of the dredger 
which has given great satisfaction is the installation 
of water-tube boilers. They are of the Babcock and 
Wilcox marine type. There are four of these boilers 
on each half hull. making eight in all, with a total 
heating surface of 17,200 squure feet. In addition to 
this a small boiler of the same construction is fitted in 
a stern-wheel steamer, which is to act as a workshop 
and general tender to the dredger. This boiler has 
1000 square feet of heating surface. The boilers are 
fired exclusively with naphtha. There are four 
burners of the Holden type fitted to each boiler in the 
dredger. There are two in the stern-wheeler. The 
spraying of the naphtha into the furnace is accom- 
plished by a steam jet. 

On the official trials which took place May 24 to 29 
last, the boilers worked without a hitch, given an abun- 
dance of dry steam. On the full-power trials, with all 
the machinery running, no trouble was experienced in 
keeping the water level constant, or in getting a suffi- 


evaporation, which would be, judging from horse- 
power of engines, nearly 8 lb. of water per square foot 
of heating surface per hour. The combustion of the 
naphtha was very good, practically no soot being 
formed on the heating surface. Temperatures taken 
of the funnel gases showed these to be low, i.e , about 
500 deg. The boilers are constructed so as to facili- 
tate the cleaning of the tubes, and for removing scale 
internally and soot, &c., externally. Repairs can be 
readily carried out on the boilers by the engineering 
staff, no skilled boilermakers being required for this 
work. A tube can be taken out and replaced in about 
20 to 25 minutes, and as all the tubes are expanded, 
no special tools are required except an ordinary ex- 
pander. 
Pilot-House Arrangement (Figs. 3 and 5).—The 
pilot-house or operating-room is on the third deck, 
in the forward part of the deckhouse. It is place 
above the cabins, and large windows on all si 
rmit a clear view of surroundings. Against t 
Front of the pilot-room, and in the centre of the boat 
is a stand of levers to operate the friction clutches and 
brakes of a four-drum hoist below, the steam valve of 
the hoist, and the reversing gear. In addition, the steam 
controlling gear of the engine driving the cutters is 
also operated from this place, putting all cutter move- 
ments under the operator’s hand. A complete system 
of signal and alarm bells, cords to three steam whistles, 
speaking tubes, and a telephone to the end pontoon, 
are within reaching distance. At the sides of the 
operator are the switches and controllers for the 
electric motors. The back of the pilot-room is taken 
up with a marble panel switchboard, rheostat, compen- 
sators, and other electrical oe Ample light 
and ventilation are assured, and for night work there 
is an electrical projector or searchlight above the 
pilot-house, but controlled from below, so that it can 
easily be directed where wanted. A steam steering 
wheel occupies the centre of the pilot-room. 


(To be continued ) 
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TWELVE-WHEEL LOCOMOTIVE FOR THE 
ILLINOIS CENTRAL RAILROAD. 

THE enormous locomotive which we illustrate on the 
preceding page is the largest in the world. It has a 
total weight of 232,000 ib., or about 103 tons. Of 
this 193,200 lb, are on the drivers, and 39,000 on 
the truck. ‘lhe total wheelbase of the engine is 
26 ft. 6 in., of which 15 ft. 9 in. is the driving wheel- 
base. The total wheelbase of engine and tender is 
55 ft. 24in., and the total length over engine and 
tender 65 ft. 78 in. The centre of the boiler is 
9 ft. 8 in. above the rails. 

This engine was built at the Brooks Locomotive 
Works, Dunkert, N.Y., U.S.A., and will run on the 
Cairo Division of the Illinois Central Railroad between 
Carbondale and Fulton. The boiler is of the Player 
Belpaire wagon-top type, and is constructed of }§ in. 
and lin. steel. The diameter of the boiler at the 
smallest ring is 82 in., and at the throat 91} in. The 
height of the funnel above the rails is 15 ft. 5in. The 
steam pressure is 210 lb. per square inch, and is 
generated by 3500 square feet of heating surface, of 
which 3237 square feet are in the tubes, and 262 square 
feet in the firebox. This latter is 132 in. long, 42 in. 
wide, and 90 in. deep in front, and 814 in. at the 
back. There are 424 tubes 2 in. in diameter and 14 ft. 
8fin. long. The grate area is 37.5 square feet. The 
steam is used in two cylinders each 23 in. in 
diameter by 30 in. stroke, and is distributed by 
iston valves having a stroke of 7 in. The cy- 
inders drive four coupled axles, on which are 
wheels 57 in. in diameter with cast-steel centres. 
The journals of the main driving axle are 94 in. in 
diameter by 12 in. long, and of the other axles 9 in. 
by 12 in. The truck wheels are 30 in. in diameter, 
their journals being 54 in. by 12 in. The main crank- 
pin is 74 in. in diameter by 7 in. long; the main 
coupling pin is 8} in. by 5 in. The length of the 
connecting-rod is 98 in. The tender has a capacity of 
7000 gallons of water and 12 tons of coal. 

To show how the weight of locomotives is growing 
in America, we take from the Railway Age particulars 
of a number of 12-wheel engines built for various 
companies : 

Weights of Twelve- Wheel Locomotives. 








Weight} y- Length | Heating 
Total Wheel- 
Company. 1 on | over Sur- 
Weight. Drivera. base. | All. face. 
Tb. Tb. ft. in. | ft. in. | sq. ft. 
Illinois Central .| 232,000 193,209; 26 6 42 03 8500 
Great Northern .| 212,760 | 172,000| 26 8 | 41 4 3280 
Mexican Central ..| 198,450 145,200| 28 2 36 6} | 2803 
Northern Pacific ..| 186,000 150,000; 26 4 2943 
New York, Erie, and | 
Western .. --| 195,000 172,000| 27 3 a 2443 
Pennsylvania ..| 198,000 177,000 | 25 114 ae 2917 
Pittsburg Union _.. | 230,00 208,000| 24 0 89 8} | 3332 














It will be noticed that the present engine is the 
heaviest of the series by nearly a ton, and the longest 


AMERICAN COMPETITION. 
To THE Eprror oF ENGINEERING. 

Str,—I feel reluctantly obliged to reply to the further 
letter of the British Insulated Wire Company respecting 
the Dublin United Tramways cable contract, in your 
issue of last week. 

If their first public letter on the above subject had any 
object, it was to cast discredit on Mr. Parshall in con- 
nection with this contract, and to charge the directors of 
the tramway company with sacrificing the interests of 
their shareholders. 

I have stated that the tender of the American com- 
pany was accepted in fair competition because it wag 
the best offer we received. I repeat, the work, as 
executed, is more favourable to the company than the 
original tender, and I am not aware that the Dublin 
Tramways Company have any obligation to disclose the 
details of their business to the British Wire Company, 
further than was necessary for the purpose of their 
action against the National Conduit Company. 

The British Wire Company think that my knowledge 
of American electrical engineering must be very limited, 
but it is wide enough to know that the cable ways and 
cable system of the Dublin tramways, which are all of 
Ameritan manufacture, form by far the most complete 
and perfect underground cable installation now in opera- 
tion in the United Kingdom. 

Yours faithfully, 
Wm. M. Morpnry, 
(Chairman of the Dublin United 
Tramways Company). 
39, Dame-street, Dublin, December 13, 1899. 





MANCHESTER SEWAGE. 
To THE EprTorR OF ENGINEERING. 

Srr,—The leading article under above heading in En- 
GINEERING, December 1, contains certain speculations and 
particulars of much interest, which, on the ground or 
claim of having originated and carried out the first prac- 
tical experiment of the nature in progress at Manchester, 
I beg leave to supplement and confirm, especially the 
speculation page 696 beginning with, ‘“‘we do not know 
everything about bacterial purification,” and the more 
important one, same page, in which you say—in reference 
to the effect of second contact—that possibly the bacterial 
operation is not identical in the two beds, and the 
organisms in the second are adapted to take up the work 
at the part where those in the first find the conditions 
embarrassing. 

_Now, Sir, if we know but little of bacterial purifica- 
tion in 1899, we ought to have known still less in 1838, 
the date of the above-mentioned experiment; yet I hope to 
show clearly that the results of 1888 are far ahead of 
those of 1899, either at Manchester, Crossness, Hampton, 
or Sutton, and I suggest that, briefly, the reason is 
because in those cases bacterial purification is deemed a 
question of brick and mortar tanks and clinkers, whereas 
it is wholly a question of mechanical engineering, in 
which the process, or rather the forces of which it con- 
sists, are as much under control of the engineer as the 
steam plants of the factory or forge. 

In proof of the above statement I give one essential 
fact, to be seen in the analytical reports of the experi- 
ments so far published, alike as regards Manchester, 
Crossness, Hampton, and Sutton, which is that in each 
case you find the effluent containg ‘‘a large increase ” of 
soluble a and chlorine compared with the raw 


sewage. is feature is the tangible solution or interpre- 
tation of your speculation re chester report, viz., 
that ibly the organisms of the second tank are adapted 


to e up the work at the part where those in the first 
find the conditions embarassing. 

The bacterial course or process (based on hundreds of 
tests ranging from 1874 to 1886) consists of ‘‘ four distinct 
operations,” and became alike in Manchester, Crossne:zs, 
ampton, and Sutton, only the first and last of these 
operations are possibly so employed. The two most 
essential are absent, hence the confusion of the bacterio- 
logical effect. In proof of the contention advanced, 
which of course proves conclusively that the Manchester 
experiments are wholly right or wholly wrong, I submit 
analysis of effluent produced in the original bacterial ex- 
periment which occurred near Dublin, April-May, 
1888. The experiment was continuous night and 
day for twenty-one days, the quantity of “ 
dealt with averaging about 1000 gallons per day. The 
analysis given is for the last day, the results being 
slightly under the average, that for the important item 
organic ammonia being 4 per cent. under. The cor- 
responding operation to the bacteria beds at. Manchester 
elsewhere consisted of four stratums 5 in. thick, two of 
lumps of raw chalk, and two of burnt shale or gravel. 
The area occupied by the entire apparatus was about 34 ft. 
capacity. The results in part were communicated by a 
paper read to:the Institution of Civil Engineers of _Ire- 
land, Trinity College, and are therefore on record. Note. 
—The period allowed for purification, otherwise for the 

of the sewage through the apparatus, was one 
oon, or about one-fourth the period allowed for the 
sewage at Manchester to beconfined to the bacteria beds ; 
and I may at once acknowledge that the short period 
allowed was the great mistake that was made, as sub- 
sequent experiments proved that another 50 or 60 minutes 
have entirely changed the results. 
It will be noticed that the analysis shows about the 
same reduction as the Manchester and other analyses 
show, increase in the soluble impurity, and chlorine be- 
tween the sewage and effluent, and I suggest, Mr. Editor, 
that so radical a distinction in effect conclusively proves 
my contention, that the Manchester and similar exper- 
ments are based on wrong principles, and cannot possibly 








ciency of steam, although working a very high rate of 





by nearly a foot, 


succeed, 
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In view of the experiments in progress, I beg to 
annex for comparisen with the ordinary analysis a quali- 
tative analysis of the same effiuent in the belief that 
no such analysis of bacterialised sewage effluent has 
hitherto been published. Besides, it offers a standard 
by which Manchester or London may gauge its progress 
in bacterial purification of sewage, 


Analysis May 4, 1888. 























inclusive, and a less area than land treatment may 
suffice—the same may be said of chemical treatment. 
All this was generally admitted before the experts were 
called in, and really what was wanted, and what was 
expected, was a practical application of the knowledge 
capes a Is this scheme a practical application of this 

nowledge? Can any scheme be practical which is not 
controllable, or leaves no doubt as to where the means 
for carrying out is prccurable, what it will cost, or any 
sure data asa guide to working cost ; and would anyone 


_ |g be justified in committing themselves to the expenditure 
s | 2 |$& of large sums of money in the absence of this data? _ 
— a ee —<— Until a controllable scheme is forthcoming, disap- 
3 @ |5= intment in results will certainly take place, as the: 
ol ee ave done in the past, and unless experiments on a sm: 
Total solid matter ../ 140.56} 41.72) 71 |As carbonate of lime 16.00 | Scale can be duplicated in the most minute particular 
Suspended ,, ..| 84.00} .56/99.3/ ,, carbonate of mag- they are misleading rather than helpful when worked 
nesia -._.. 581] out on a large scale. 
Soluble es £6.56| *41 16) 22 |As sulphate of lime none Trusting the foregoing may be of interest to your 
Organic ard volatile ‘ readers, 
matter -.| 52.90) 8.12) 85 "| aan, a ane: ae I remain, yours truly, 
Oxygen required ..| 6.02] *1.02/-85 |As sulphate of so- : James B. PETRIE. 
dium and potas- 41, Corporation-street, Manchester, December 6, 1899. 
. sium _.. _-.. 5.11] [Our opinion was not based solely on the report of the 
Ammonia, free 8.40} 4.98) 31 |As chlorides of so- three experts, but was founded on a mass of evidence, 
—_— aprhepasies 7.94 | Which we» been were: ee — pa ae 
F ; ; i . 1! y40 | years and more. e same time we do not su 
tesco: (heh a: Sls hx: = am. ” a wom that every difficulty has been overcome. Sufficient, how- 
Chlorine 5.24} 4.32) 20 | ,, organic and vola- ever, is now known to justify towns going forward ona 
tile matter .. 5.00/ fairly large scale. They will not be whaned to wait inde- 
“116 finitely, and the bacterial process offers the best solution 
“| of these difficulties, There are plenty of good filtering 
materials beside clinker.—Ep. E.] 


* Oxygen required to oxidise nitrates, 1.02. 


Did oe permit, I could give further proof and 
details showing that the Manchester and similar tests of 
bacterial process are wrong alike in theory and practice ; 
but 1 may ask mechanical engineers to hold aloof from 
such crude practice, because sooner or later it must be 
replaced by the true bacterial system of purification, and 
whenever this occurs an immenee field of work opens up 
both to the mechanical and electrical engineer, ause 
the bacterial system, for most essential reasons, will prove 
the vehicle for carrying an electric plant into probably 
the smallest towns and villages in the kingdom. 

The proper authority to thoroughly test the question 
of bacterial purification is, in my opinion, either the 
Sewage Disposal Committee or else the Govern- 
ment Board ; but as this is, perhaps, too much to expect, 
permit me, Sir, to join in your desire that Manchester 
may be the first to solve the problem. 

Iam, yours faithfully, 
. M. HARTLAND. 

2, Hawthorn-terrace, Hillsborough, Sheffield, 

December 11, 1899. 





To THE EDITOR OF ENGINEERING. 

Srr,—In your article on the above subject, dated the 
1st inst., you say, ‘* We do not know everything about 
bacterial purification, but we are certain it can be effected 
£0 successfully that large installations may be put down 
without risk.” 

If this opinion is based solely on the three experts’ 
report with which you have supplied your readers, I 
think it is hardly justified. In looking through this 
report, upon which I assume the foregoing assertion is 
based, it appears to me that the real essentials to a suc- 
cessful sewage scheme have been omitted. 

For any scheme to be successful and satisfactory, it 
must be continuously efficient and practical, and the cost 
and requirements of continuous efficiency must determine 
its Ypres nots 

Not only is the working cost omitted in-this report, but 
the initial cost is not touched upon. When these have 
been duly set forth and considered, an opinion upon the 
risk of putting down large installations may be ventured 
upon, 

Let us glance at the probabilities. The material from 
which the best results have been obtained, according to 
the experts’ report, is ‘‘crushed clinker,” prepared so 
that it will pass a 13-in. mesh and ke rejected by a }-in. 
mesh. In small quantities this is easily procurable 
at a nominal cost, but what probability is there of 
peer 60 acres, cr 92 acres, as insisted upon by the 

ocal Government Board, of this clinker 34 ft. deep in 
anything like a reasonable time or at a reasonable cost ? 
it probably means a consumption of 6,000,000 tons of coal 
ccntaining an average percentage of iron. Failing this, 
if other material is used, will the same results be ob- 
tained? The report gives no informatiou on this report. 

Again, for results to be continuously satisfactory 
the means which produce the results must be under 
control. Can they be controlled in any manner set 
forth in the report? Jf a thorough septic action bas 
taken place, and if a proper settling is made, then 
the beds will only require raking or scraping over 
from time to time, and given one day’s rest in seven 
with four fillings each per day. Here in my opinion 
the scheme shows a great amount of weakness ; ‘from 
time to time” is too vague to form any idea of working 
cost, but if the settling is defective, and such as we now 
find in every installation in the kingdom, it may mean 
every day or twice a day. What would be the cost of 
raking or scraping 92 acres? To better insure a not too 
frequent raking or scraping, roughing filters are sug- 
gested, but there is no description given of this class of 
filter, no word as to how these filters can be worked or 
cleaned, or how often they would require renewing, &c. 
The whole scheme is so vague that in its present form I 
thould say there is great risk in putting down large in- 
ttallations, 

Practically the report leaves us pretty much where we 
were; bacteria will purify sewage, Manchester sewage 








AUTOMATIC GENERATOR FOR 
ACETYLENE GAS. 
To THE EpitoR OF ENGINEERING. 

Srr,—In fairness to the St. James’s Illuminating Com- 
pany, on whose heads my letter appears to have drawn 
an ‘‘odourous comparison” between their generator and 
that of Messrs. Thorne and Hoddle, may I ask you for 
space to make amends on my part? 

The two generators in question are practically identical 
in the essential part of their action, the one having the 
carbide compartments arranged horizontally and the 
other vertically in sets of three. (I am describing the 
machines I have seen, and which I believe to be those 
referred to.) Itis not at all probable that the generation 
of acetylene in the one apparatus takes place at any 
higher temperature than in the other under similar con- 
ditions and gas consumption. 

If there is any difference it should be in favour of the 
one with the smaller compartments. 

In reference to the statements of Professor Rose, it is 
only necessary for your readers to understand that, 
within certain limits, any temperature can be found in 
an acetylene generator by choosing the right spot for the 
thermometer, and that a Ph.D. is not necessarily an 
expert in acetylene production. 

No reflection can be cast on Messrs. Thorne and 
Hoddle in this connection, as they are one of the most 
respected firms in the trade; and if they accept a good 
testimonial when given, who can blame them ? 

Yours faithfully. 


. Doman. 
129, Cheapside, E.C., December 12th, 1899. 





NAVAL ENGINEERS. 
To THE EpiToR oF ENGINEERING. 

Srr,—I must say I was surprised at the tone of ‘Far 
East’s” last letter. Previous to this, I had thought his 
opinions very sensible, and worthy of full consideration. 

ing now, apparently, unable to advance any more 
arguments in favour of his case, he has relapsed into 
trying to justify his ideas by making out that the engi- 
neers are either socially, educationally, or whatever it 
may be, unfit for a better position in the service. He 
refers to what the engineers were in the service, as if that 
had anything to do with the matter. We might as well 
ask what was the social position of most of the navi- 
gators in days when soldiers were the chief men on a ship 
of war. e also speaks contemptuously of engineer 
officers being trained in manual work, as if deck c fficers 
had never soiled their hands aloft on board the Britannia, 
or been taught the practical handling of a gun. 

‘Far East” is no doubt one of those who would 
gladly have everything done below by pressing a button, 
and so get rid of the vast numbers of the engineering staff 
in the fleet. He is jealous of what advancement the 
engineer officers have had in days gone by, and fears that 
a chief engineer may yet rank aboveacommander. There 
is no earthly reason why a better position should not be 
given the engineers, with executive authority in their 
own departmant. This is absolutely necessary, as they 
have to control men, not disciplined from childhood 
like the seamen, but enlisted direct into the service from 
civilemployment. Practically, all the engineer students 
at Keyham have had the benefit of a public school educa- 
tion, which is by no means the case with all the cadets 
on the Britannia, seeing that until quite recently they 
had to leave school at least two years before the engineer 
students. We all know the great advantage of a 2 tae 
school training, as fitting a man for positions of authority 
and responsibility in life. 

We hear something about the engineer cfficers being 
non-combatants. Why, then, are they trained in gun 
drill and field work at Keyhem? There are two engineers 
locked up in Ladysmith with their men at the present 
moment, and another with the advancing relief force. 
If the necessity had been greater, iwany more men coul 
have been landed from the Powerful and Terrible, each 








with an engine-rcom complement of close upon 250 men, 





Even a detachment of these men, trained in musketry 
and drill, would have formed a very useful corps, and 
would have been equal at least to the Boers, man ae man, 
Yours, &c., 
OLDREIVE. 





OPENINGS FOR MECHANICAL ENGINEERS 
IN CHINA. 


To THE Eprror or ENGINEERING. 

Srr,—In your last week’s issue, on the above subject, 
I noticed that Mr. E. G. Constantine corrects what he 
refers to as an error in Lord Charles Beresford’s recently 
read paper, relating to the first locomotive ever built in 
China. Mr. Constantine states that the first locomotive 
proper ever built in China was one pony oat by and built 
under the supervision of Mr. Bunt, at Shanghai, in 1891 ; 
but in fairness to Mr. Kinder (under whom I had the 
honour of serving for nearly eight years in North China), 
and for the sake of accuracy, I think it right to state that 
the first locomotive ever built in China was one designed 
by and built under the supervision of Mr. Kinder, at 
Tongshan, more than eighteen years ago. This interest. 
ing and historical engine—aptly called the “‘ Rocket of 
China”—did heavy and most excellent duty for man 
aa on the first seven miles of the railways in North 

ina. 

Yours faithfully, 
JAMES STEVENS. 





Daruincton Tramways.—A hitch having occurred in 
the arrangements between the Darlington Town Council 
and the Imperial Tramways Company, owing to the latter 
proposing to defer the construction of a part of the local 
electric tramway system at first proposed, a meeting 
between representatives of the ong, company and the 
corporation tramways committee was held on Monday to 
discuss the matter. The representatives of the company 
stated that they required time in which to lay down 
certain portions of the lines—three, five, or seven years— 
but there was no desire to depart from the undertaking 
they hadenteredinto. The tramways committee decided, 
as the matter was an important one, that it should go 
before the council as a whole. It is understood that, if 
the terms of the company are not conceded, they will not 
undertake to make the tramways. 





Our Raits Aproap.—The exports of rails from the 
United Kingdom in November amounted to 31,941 tons, 
as compai with 27,274 tons in November, 1898, and 
45,419 tons in November, 1897. As usual, the lion’s share 
of these exports went to India, which took 13,327 tons, as 
compared with 18,726 tons and 13,985 tons. The exports 
to Australasia were 6840 tons, as compared with 4101 tons 
and 3197 tons; and to South Africa, 2356 tons, as com- 
“oem with 216 tons and 4164 tons. The exports to 

eypt amounted to 3793 tons, as compared with 3373 tons 
and 5535 tons; and to Chili, 5501 tons, as compared with 
8 tons and 5 tons. The exports to the Argentine Re- 
public were 911 tons, as compared with 866 tons and 6214 
tons. In the eleven months ending November 30 this 
year, rails were exported to the aggregate extent of 433,859 
tons, as 8, with 440,329 tons and 533,708 tons re- 
spectively. In these totals the exports to British India 
figured for 143,226 tons, 196,300 tons, and 248,129 tons 
respectively ; those to Sweden and oer for 76,887 
tons, 43,840 tons, and 29,086 tons respectively ; and those 
to Australasia for 53,292 tons, 27,709 tons, and 71,309 tons 
respectively. Egypt took 32,217 tons, as compared with 
30,153 tons and 40,698 tons; the Argentine Republic, 
22,185 tons, as ——t with 47,975 tons and 45,353 tons; 
and British South Africa, 17,328 tons, as compared with 
33,857 tons and 56,898 tons. There has been a great 
increase in the Canadian demand for British rails this 
year, the shipments to the Dominion to November 30 

aving been 34,765 tons, as compared with 1768 tons and 
10,903 tons. 


Tue Late Mr. James Ropertson.—We regret to 
learn of the death of Mr. James Robertson, an engineer 
who will always be closely associated with the introduc- 
tion of frictional gearing. Although he has been in 
England for the latter half of his life, he was a Scotch- 
man, having been born in Forfarshire seventy-eight years 
ago, and he received his training asa mechanical engineer 
in the Clyde district. He was first in the works of 
Randolph, Elder, and Co., when they were millwrights, 
and later joined Mr. Peter Barclay in bay Spree ab 
Ardrossan. It was here that he first turned his attention 
to frictional gear, the first of his ba patents for 
various inventions being taken out on the 25th of March, 
1854; and he also made improvements on cranes in col- 
laboration with the harbour master. His patents were 
taken up by the Patent Frictional Gearing Company, 
Glasgow, of which he was chief, and with which Mesers. 
Laidlaw and Co., Glasgow, were identified. He was 
connected with one or two other Glasgow concerns ; but 
it was in England that he found the field for his genius, 
and in the past forty years he bas been associated with 
mapy important engineering firms in Birmingham, St. 
Helens, and Manchester. inly owing to his inventive 
faculties, many important improvements were effected 
in bydraulic machinery for the manufacture of tubes of 
all metals, and there are few concerns in the country 
which do not now avail themselves of Mr. Robertson’s 
inventions. One of his last ventures was to establish the 
St. Helens Tube and Metal Company, which was subse- 
quently disposed of to a Birmingham Ccmpany known 
as Tubes, Limited. Mr. Robertson has lived quietly at 
Birkdale for the last two years, and his death there on 





d| the 3rd inst., due to apoplexy, was somewhat unexpected, 


He was buried on the 7th inst. at Ardrossan, with which 
he had kept up a long association, 
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HARBOUR WORKS AT OTARU, JAPAN. 


(For Descriz tion, see Page 767.) 
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SECTION AB. 


Fig. 11. 



































SECTION C.D. 


Fig. 13. 
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DEATH. 
Ropertson.—At 27, Westcliffe-road, Birkdale, Southport, on 


the 3rd inst., James Robertson, engineer, late of Glasgow, Bir- 
mingham, and Manchester, in the seventy-eighth year of his age. 
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COMPULSORY MILITARY SERVICE. 
Tur events of the past few weeks have brought 

the question of compulsory military service again 
to the front. It is always nearer to us than many 
of us imagine, for the Ballot Act, by which every 
man of suitable age is rendered liable for service in 
the militia, is still in force, being merely sus- 
pended from year to year by special enactment. It 
is so long since it was allowed to come into opera- 
tion that many people are unaware of its exist- 
ence, and it is only the occurrence of some 
important national event that brings the ques- 
tion of compulsory service before them. At the 
present moment that matter is obtruding itself on 
our attention, and as it would make an immense 
alteration in our industrial and manufacturing 
conditions, it is worth our while to consider its 
possibility. We are in conflict with two petty 
States having little more than 300,000 white in- 
habitants, and yet we have had to make, relatively, 
the greatest military effort we have attempted 
since Waterloo. Our reserves have been called 
out in large numbers, our militia has been enrolled, 
and were we to have the ill fortune to suffer a 
crushing defeat, we should have to sweep our 














9|empire bare of troops before we could again ad- 


vance in overpowering strength. Of course a 
serious defeat is improbable, but in war all things 
are possible, and we need not draw very far 
on our imaginations to construct a set of condi- 
tions under which our voluntary army would be 
seen to be quite inadequate for our dangers and 
responsibilities. 

The present conflict demonstrates clearly some 
of the advantages of compulsory service. Our 
antagonists are not equal in number to the in- 
habitants of one of our large cities, such as Man- 
chester, Liverpool, or Glasgow, even when their 
women and children are counted, and yet by aid of 
universal conscription they can put into the field a 
force which cannot be met without calling out our 
reserves, besides withdrawing a considerable part 
of our garrisons. If war were not so serious and 
so pathetic, the whole affair would seem like a 
comic opera representation. On the one side we 
have a small community of farmers, insignificant in 





numbers and knowledge, and on the other the 
greatest empire the world has ever seen, teem- 
ing with inhabitants and with wealth, and yet 
the farmers can take the field against that 
mighty Power with some—although a distant— 
chance of success. If instead of being 500,000 
they numbered three or four millions—still a small 
nation—it is difficult to see how we could maintain 
the conflict. It is certain that for a distant struggle 
of this kind we could not multiply our voluntary 
army by ten; it would strain our resources to 
the uttermost to increase it three times. Under 
such conditions we should have to put our faith 
in diplomacy; the voluntary system would not 
serve our turn for the purposes of defending our 
colonial empire against such a foe. 

Fortunately the world is not run on hypothetical 
conditions. The number of the Boers is such as 
our existing Army can meet them in the field, and it 
is the business of our statesmen to guard against 
the growth of great military Powers within striking 
distance of our territories. If they should fail to 
do this, then we shall have to revise our military 
preparations. As Macaulay, and other historians 
before him, taught, a nation with powerful neigh- 
bours and a weak frontier, cannot exist without a 
strong standing army, and if that should ever be 
our condition, we shall have to conform to the 
general law. This is the first time we have been 
next neighbours to a nation able to put into the 
field a large army of splendid soldiers armed with the 
most modern weapons, and the lesson ought not to 
be forgotten. In the meantime our present arrange- 
ments will serve our need, and the hurried imposi- 
tion of compulsory military service would probably 
bring with it as many difficulties as it would solve. 
In the first place, forced service would impair the 
general tone of our Army. There have been many 
criticisms levelled against the English soldier, but 
it has never been suggested that he is not always 
able and willing to fight. This is in great measure 
due to the fact that our men have a natural taste 
for soldiering, otherwise they would not have en- 
listed. The man with an invincible horror of 
bloodshed stays at home. Captain F. N. Maude, 
R.E.,* lays it down that there exists in every 
nation, among the men who are apparently fit 
for military service, close upon 30 per cent. who 
cannot be induced to fight under any conditions 
whatever. They may be led to the slaughter in 
dense columns, where retreat becomes a physical 
impossibility, but even then, if ridden into by 
cavalry, or charged home by desperate spearmen, 
they will not seek to defend themselves, but will 
throw up their hands like the Egyptians under 
Hicks. Another 10 per cent. are always hovering 
about the critical point, their conduct being deter- 
mined by their feeding, or by their condition of 
mental stimulation. Such men never enlist volun- 
tarily, and when caught by the net of conscrip- 
tion they decrease, rather than augment, ‘the 
fighting value of the force into which they are 
drafted. Much, no doubt, can be done for them 
by drill and discipline, but this does not alter their 
relative value to the volunteer who enlists to find 
an outlet for his love of fighting. With the present 
extended formation the nervous man cannot be 
kept so tightly in hand by his officers as formerly. 
Captain Maude reprints from a German book a 
paragraph which casts a very unexpected light on 
the French campaign of 1870, and shows that even 
in the German army, which is famed for the courage 
and sang froid of its men, there are a number who 
cannot..be made to enter the fire zone. We hear 
nothing of that kind in relation to our own Army, 
and this difference is mainly ascribable to the 
zealous spirit which animates it, due in great part 
to the fact that the bulk of the men are only in- 
dulging their natural love of fighting. 

0 one can doubt that this country contains an 
immense number of men who have the elements of 
good soldiers in them. The Army, which is really 
much larger than we are apt to imagine, is recruited, 
as regards its rank and file, from only one stratum 
of the population, and that not the most intelligent, 
It is unfortunate that this should be the case, but 
we all know that the capable mechanic and the 
man of education, seldom dream of enlisting in the 
ranks. They would both make excellent fighters, 
if they entered of their own free will, and it is 
quite certain that they would join the colours in 
great numbers in the event of a national emergency, 


* “Voluntary versus Compulsory Service.” By Ca; 
tain F. N. Maude. London; Edward Stanford, caw 
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But under the ordinary conditions they prefer civil 
life, and it is not readily possible to make them 
believe that danger is so close as to render it 
necessary for them to rearrange their lives on a 
military basis. The ‘‘silver streak” has been in- 
violable for so long, and is now so much better 
defended than it ever was before, that no argu- 
ment will shake the public belief in the national 
security. Whatever may be in store for us in 
the future, we are sure, at least, that, unlike 
Continental countries, we run no risks of a sur- 
prise. The German citizen submits willingly 
to enforced military service, because he knows 
that a declaration of war might be followed by 
invasion within ten days. But we are certain 
that there is not a country in the world besides 
ourselves which could put 50,000 soldiers afloat 
in ten weeks, and that even then they dare not 
venture out of port against our will. The con- 
struction of railways may possibly alter this in 
time and lay some of our colonies open to attack ; 
but for the present, at least, we are confident 
that no sudden disaster can overwhelm us. We 
shall always have ample notice of danger, and 
time in which to organise our defence. 

While the present war has raised a cry for com- 
pulsory service here, it has also furnished many 
good arguments against its necessity. The profes- 
sional officer, and especially the German officer, has 
the greatest contempt for the amateur soldier, and 
it is quite natural that he should have. But this 
feeling will have to be modified in view of the 
splendid fighting qualities of the Boers. As a 
military organisation they cannot be classed higher 
than volunteers or militia, and yet they can meet 
our best troops in a way which excites the admira- 
tion of all of us. They have shown none of the 
faults of untrained men; there have been no 
reports of panics among them, no evidences of 
want of steadiness, and no lack of stubborn courage. 

On our own side, likewise, there have been 
volunteers who have distinguished themselves, and 
whom no professional officer need be ashamed to 
command. Of course, they would all be the better 
for drill and discipline, but they are getting it now 
at a rate with which the barrack yard cannot com- 
pete. We heara great deal of the cultivation of 
morale among soldiers, and undoubtedly it is of 
greater importance than everything else. Crom- 
well effected it by turning his camp into a religious 
meeting ; the fine gentlemen in the army of Louis 
the Fourteenth attained it by regarding dishonour 
as worse than death; in Germany, in the com- 
mencement of the century, it was fed by the de- 
sire of national existence, and so on. The Boers 
derive it from their love of independence, and pos- 
sibly from their religious fervour. Whatever be 
its source, it is absolutely necessary for a successful 
army, and the ultimate object of all drill is its 
creation and culture. The task is, however, enor- 
mously simplified when the feeling already exists 
in the minds of the recruits. When they enter the 
ranks with enthusiasm, and go to the battlefield 
with eagerness, they can dispense with three- 
quarters of the mechanical training which is neces- 
sary for the conscript. There are times when the 
amateur soldier will hold his own with the profes- 
sional—when the volunteer will show all the quali- 
ties of the veteran. On such occasions the maxims 
of the martinet are found to be without foundation, 
because they take no account of the deep passions of 
humanity, and deal only with its superficial charac- 
teristics. When a nation of intelligent men is 
deeply moved, there arises a force which makes up 
in enthusiasm what it lacks in training. 

It is not likely that our voluntary standing 
Army can be greatly increased, and there is no 
reason to doubt that it will always serve our 
ordinary needs, at least to the extent of bear- 
ing the first brunt of a conflict. It is upon the 
certainty that no sudden «isaster can come upon 
us, and that when the cloud of war lowers, the 
people will rise to the occasion both readily 
and eagerly, that we must rely for our safety. 
As Captain Maude has pointed out, it is conceiv- 
able that our fleet may be destroyed, but it is 
also certain that the fleets of our antagonists 
will be so sadly mauled in doing it, that they will 
be powerless for weeks afterwards. Before they 
ould gather together the necessary transports and 
the warships to guard them, we shall have had a 
~onsiderable time in which to make our prepara- 
tions, and to arm the immense mass of fighting 
material which we possess. There are 4,000,000 
men capable of bearing arms in this country, a fact 





we are very apt to forget. Even in 1813, when the 
population was only 14,000,000, we were able to 
enroll 1,000,000 men in a short time. With the 


disorganisation of the labour market which would | po 


follow the loss of the command of the seas, 
added to the natural enthusiasm which would 
be created by such a crisis, there would be suf- 
ficient recruits available to enable us to vie with 
one of the Continental Powers. A formidable 
army could, in the first instance, be constructed out 
of the volunteers, past and present, and the men 
who have passed outof thereserve. All these have 
the military spirit ; no one would enter the volun- 
teer service who had not the love of arms in his soul, 
for he meets discouragement at every turn. The 
public sneer at him, the regular officers despise 
him, and the Government grudge the very trifling 
amount of money they dispense for the purpose. 
The fact that some 100,000 men persevere in spite 
of all these obstacles is proof that we shall never 
need compulsory service as long as we have strong 
frontiers. When we find our boundaries marching 
with those of a great Power, some statesman 
will awake to the fact that we have to hand a force 
which only needs a little encouragement to be- 
come formidable. It is difficult to believe that 
even now it is not a better military organisation 
than are the Boers. The members, of course, 
have not lived the outdoor life in the saddle of the 
farmers on the veldt, but they have a far better 
knowledge of military manceuvres, and are im- 
mensely more intelligent. If they were filled with 
the same enthusiasm by a national danger, there 
is no reason why they should not fight as well after 
a few weeks in the field. In these days of loose 
formation, education counts for a great deal. 

We must not, however, in our admiration of 
what is being done by irregular troops, forget that 
their powers are limited in certain directions. Our 
salvation in this campaign must depend chiefly 
on the superiority of our artillery practice, and if 
that of our opponents is equal to ours, there 
will be results not pleasant to anticipate — and 
yet the Boer artillery is not served by amateurs. 
It is said that the gunners have mostly been 
trained in the German Army, and it is certain that 
the officers have been derived from that source. 
Active drill has been going on in the Transvaal 
for months, and every exertion has been made to 
put this branch of the service on the highest foot- 
ing. On the artillery duel which commences each 
engagement much of the result depends, and the 
side which is outclassed in guns has a very hard 
task before it. The stoutest nerves will break down 
under the continual bursting of shrapnel and of 
high-explosive shells, and unless an adequate reply 
be made to the artillery fire, it is impossible for 
infantry to advance. We saw at Omdurman how 
little the completest bravery avails against superior 
arms, and we shall learn the same lesson in a more 
unpleasant fashion if we ever imagine that the 
scientific branches of the service can be improvised 
in a hurry. So long as we trust to voluntary 
enlistment we shall need to give special attention 
to these departments, and to have more than a 
normal proportion of them. We may improvise 
infantry, and to some extent cavalry, but we cannot 
make artillerymen or capable officers in a month. 
Enthusiasm and courage will never wholly take the 
place of knowledge and skill. Rapid and accurate 
gun-fire is the most difficult part of the military 
operations, apart from generalship, and it is the 
most crucial. We should be resting in a Fool’s 
Paradise if we allowed ourselves to trust to our 
luck in this matter. We have the inventive skill 
and the mechanical means to construct good artil- 
lery, but the events of the past weeks have demon- 
strated that gunners are as important as either. 








THE INDUSTRIAL COMMISSION 
ON TRUSTS. 

A CABLE message from Washington told us a few 
days ago that the Industrial Commission which has 
been sitting in that city for some time past for the 
purpose of taking evidence on American trade, 
with particular reference to the operation of trusts, 
has concluded the first branch of its inquiry. The 
report has not yet been issued, and need not be 
expected yet awhile, but the members have made 
up their mind as to the essential point of their 
investigation, and they have not falsified anticipa- 
tions. They have come to the conclusion that 
‘*trusts are evidence of a nation’s progress ;” and 
that they are ‘‘ beneficial to mankind ;” but that 


some of those of which the United States can boast 
are conducting business in restraint of trade, 
the Tinplate Company being instanced as a case in 
int. We have said that the Commission has not 
falsified anticipations. It is preponderatingly 
Republican in sentiment, and the Republican 
party has shown in various ways recently that it is 
not unfavourable to the institution. It would not 
be strictly accurate to say that the decision of the 
Commission was a foregone conclusion: the 
members have had to listen to very diverse ex- 
pressions of opinion, and it would be a gross 
insult to their intelligenee and fair mindedness to 
assume that they exercised no sort of discretion, 
but went through the lengthy process of examina- 
tion with the case wholly prejudged. But there 
appears at least to have been a bias in the one 
direction, and on this assumption an exaggerated 
importance must have been attached to the evi- 
dence of eminent gentlemen with particular ends of 
their own to serve. As a result of the decision, we 
may assume that no fresh legislation will be enacted. 
The question was certainly mentioned in President 
McKinley’s Message, but in a most ambiguous 
and non-committal manner, and it is a not unfair 
inference that the finding of the Commission will 
be seized upon as the peg on which to hang it up 
indefinitely. As it stands, the reference in the 
Message was probably nothing ‘more than a device 
to take the wind out of the sails of the Democrats ; 
and we shall hear no more of it from the Admini- 
stration, between now and the next Presidential 
election, unless public feeling shows itself in an 
unmistakable manner—which it is not likely to do 
—in the meantime. 

The findings of the Commission appear to us to 
be extraordinary. In the abstract they might be 
justified by the employment of mountains of 
casuistry, and the assumption of a bundle of virtues 
which would make everyday business impossible. 
It would be an easy and pleasant task, on this 
basis, to prove the beneficial action of trusts to the 
people at large ; and, though not quite so self-evi- 
dent, the proposition that trusts are indications of a 
nation’s progress might readily be explained. If 
the promoters of these huge aggregations of capital 
really set out to perform the profession of faith 
which they assured us were the mainspring of their 
action, we should be already in possession of 
sufficient evidence of their goodness of intention. 
By amalgamation, economies of many sorts are pos- 
sible ; collective action imparts that strength which 
is impossible by individual exertion ; and the re- 
duction of prices which results is a good thing if 
not carried too far. In practice the thing works 
out differently. The economies of working we 
have had, and the evidences of increased strength 
have been unmistakable. But the consumer has 
not derived advantage, and the trusts, being busi- 
ness concerns and not philanthropic institutions, 
have reaped the benefit of the economies. We 
have discussed this question of trusts and their 
operations on more than one previous occasion in 
these columns, and have, we believe, impressed 
this view of the case upon our readers. Since 
the inauguration of the trust era, prices have 
not been reduced to the consumer, Put actually 
increased out of all proportion in most instances to 
the general rise induced by the active condition of 
trade throughout the country, and this fact of 
itself would be sufficient to invalidate the whole 
argument. The trusts have been proved, by a 
large concensus of evidence placed before the In- 
dustrial Commission, to have acted tyrannically 
towards the consumer, and to have endeavoured, 
often successfully, to encompass the ruin of inde- 
pendent manufacturers by the adoption of devices 
which may be justified by so-called principles of 
business, but not by any code of morals. We 
should not lay stress upon this point, but that the 
combines themselves emphasised it, still more 
strongly and uncompromisingly, if not in so many 
words, at least by implication. The conditions 
have been wellin their favour. They are protected 
from undue foreign interference by the high im- 
port duties ; they are strong enough to impose their 
will upon the helpless consumer ; and, as a rule, to 
strangle the outsider who refuses to enter their fold. 
At present, the consumer feels no pinch because 
trade is brisk, and in the circumstances he is not 
averse to paying relatively high prices. But when 
the wave of prosperity passes, as it will do, parti- 
ally at least, before the next Presidential election, 





he will be less willing to be bled ; and even were 
the trusts well-intentioned in the matter, they 
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would not be able to help him because of their high 
capitalisation and the necessity of maintaining 
profits on a dwindling volume of business. 

In the United Kingdom there is becoming mani- 
fest among manufacturers a gradual recognition of 
the advantage (to them) of combination for the 
maintenance of value and the consequent insuring 
of a better range of profits. But it may be said 
that a preponderance of opinion in the productive 
class, in spite of some of the big amalgamations 
completed recently, is still in favour of individual 
enterprise. In the United States the balance 
is in the other direction. It is the exception 
there to find a manufacturer opposed to the 
trusts. And though the opposing interests have 
not failed to make themselves heard before the 
Industrial Commission, they have not rallied to 
anything like the same extent as the friendly 
interests. It is possible that the Commissioners 
have been in this way deceived as to the sense of 
the country on the matter, and the bulk of them 
have certainly been predisposed to listen favour- 
ably to the arguments and the bare assertions of 
the trust advocates. All the big trusts —the 
Standard Oil, Sugar, Tinplate, Steel Wire, &c.— 
have had their say at Washington, and have appa- 
rently not failed to convince the Commission that 
they are one and all most meritorious institutions 
which give the interests of the people precedence 
over their own, or which at the very least work for 
the joint good. It is scarcely worth while going 
into elaborate details, because the argument has 
run so much along the one old and worn-out 
groove. The evidence of the chairman of the 
American Steel and Wire Company was chiefly re- 
markable for the information furnished of the 
attempts made by that gentleman to bring about 
a consolidation of the wire-producing interests of 
the whole world. The project would have been 
brought to a successful issue, according to Mr. Gates, 
but for the desire of the German manufacturers 
to raise values 20 dols. per ton, whereas the modest 
Americans refused to entertain anything more than 
10 dols. per ton. Here, if one takes it all literally, 
there is a practical example of the philanthropic 
side of one at least of the trusts. Reading between 
the lines of Mr. Gates’ evidence, however, we infer 
that he met with absolutely no encouragement in 
Great Britain, and that he found the Germans by 
no means anxious to enter his little party. His 
admissions might have suggested reflection had the 
Commission been of an inquiring turn of mind. 
The price of steel wire, he owned, had not been 
governed entirely by the rise in raw materials and 
wages—in other words, profits now show a wider 
margin. If the great object of combination is to 
effect economies and reduce prices, so that the pur- 
chaser may derive some advantage thereby, and the 
trust the remainder, why try to bring about a 
world-wide consolidation and raise prices even 
10 dols. per ton ? 

The Tinplate Company is the combine expressly 
named as one of those which have been conducting 
business ‘‘in restraint of trade.” Itis by no means 
the only one against which charges of unfair deal- 
ing were levelled by witnesses who might be sup- 
posed (making full allowance for conflict of in- 
terests) to speak with authority ; but the evidence 
here was so well marshalled, so well emphasised, 
and so overwhelmingly convincing, that the Com- 
mission could not possibly pass it by. The Tin- 
plate Importers’ Association showed how discrimi- 
nations had been made against it in order to spoil 
their trade in foreign plate ; it was made manifest 
by arithemetical demonstration that the rise from 
2.80 dols. to 4.65 dols. per box of 100 lb. was some- 
thing like a dollar more than was warranted by the 
advance of raw materials, wages, and so forth; 
individuals told how they had been coerced into 
joining the trust, while others detailed the 
means adopted by the company to prevent them 
starting in opposition, part of this game including 
the intimidation of machinists against supplying 
independent men with plant. One witness stated 
that ‘‘the Tinplate Company controlled the makers 
of tinplate machinery, as well as the manufacture 
of tinplate itself.”” This same witness asserted 
that the businesses comprised in the trust could 
have been purchased for the equivalent of 2,400, 0001. 
sterling, whereas the capital of the company is the 
equivalent of 10,000,000/. It needs a large and 
profitable business to pay good dividends on such a 
huge sum as this, and the rosition is not improved 
by the fact that the promoters took 2,000,0001. in 
return for their labours in bringing about the con- 








solidation. Here, again, the lesson has to be 
rubbed in. In brisk times good dividends are pos- 
sible, and the people, as a whole, are not injured 
appreciably by the high prices by which alone they 
are rendered possible. But the present activity 
cannot be regarded as normal. The company has 
taken advantage of its strength to exact an out- 
rageous price for its output ; and, as we have seen, 
it has been aided by the heavy import duty which 
has killed the trade in foreign tinplates, save such 
as is intended to be sent out of the country 
again. When the rebound comes along, and pro- 
sperity is less general and much less marked, the 
trust will be forced to keep prices up, because 
it cannot otherwise, on the basis of consumption, 
pay a good dividend to its stockholders. That it is 
not alone in this position has been made sufficiently 
clear—in fact, the same vices of over. capitalisation, 
arbitrary fixation of prices, and tyrannous discrimi- 
nation, have been manifested in the operations of 
practically all the big combines, and of as many of 
the smaller consolidations as have dared to adopt 
them. We repeat that, taking all the circumstances 
into account, we cannot agree with the finding of 
the Commission that ‘‘ trusts are beneficial to man- 
kind.” They may become so later on, but the 
chances are that they will not do anything of the 
sort, save under compulsion ; and we are doubtful 
if the present Republican administration will pilot 
a drastic anti-trust law through Congress. 





THE PARIS INTERNATIONAL 
EXHIBITION OF 1900. 

WirHin a few weeks, according to the general 
regulations, manufacturers and others, who intend 
to take a part in the approaching Exhibition, will 
have the right to demand permission to commence 
their installations. It has come to be regarded as a 
matter of course that such installations should be in 
arrear, with the result of reducing the full effect of the 
short life of an Exhibition by one, and even by two, 
months, This delay, which is regarded as natural 
by exhibitors, never excuses in their eyes, backward- 
ness on the part of the organisers; incomplete ex- 
hibits on the day of the opening are to be expected 
in the ordinary course of things, but incompleted 
buildings constitute an offence always placed to 
the discredit of an Exhibition and of those re- 
sponsible for its management. Bearing this in 
mind, it is of interest now that we are within 
four months of the date of opening, to review the 
condition of the works and to make a more or less 
correct forecast of what may be expected. 

The area of the Exhibition grounds are too large, 
and the buildings too numerous, for us to examine 
all at a single visit, and we therefore commence in 
the most important part—the Champ de Mars— 
leaving the Trocadero, the Esplanade des Invalides, 
the river quays, and the remote Annexe of Vin- 
cennes, to a future occasion. We will commence 
our inspection at one end of the Champ de Mars, 
where the old Machinery Hall of 1889 still stands, 
and at that corner of it where one of the chief 
power stations is to be installed. There are two 
such stations placed in front of the Machinery Hall, 
and symmetrically near each end at the back of the 
Electricity Building. It is at this corner of the 
Champ de Mars that the first object to attract 
special attention is a double line of railway on two 
levels. The higher of these, which is carried above 
the other on iron trestle-work, will be the electrical 
passenger high-level line. The other, which is on 
the ground level for the most part, and below that 
level where the electrical railway gradients require 
it, is to be a travelling footway, also electrically 
driven: this system has been tried on a small 
scale at some previous exhibitions. These two 
means of communication will form a continuous 
belt that will place the Champ de Mars in 
communication with the Esplanade des Invalides. 
The works are certainly not well advanced, and 
more than half the trestle work has yet to be 
erected; it is to be supposed, however, that it 
will be delivered rapidly, and as it can be quickly 
erected, there should be no reason why this all- 
important accommodation for the public may not 
be ready by the date. of opening. The chimney of 
the power station close by the point at which we 
entered the grounds, and which is 40 metres high, 
is finished, but, on the other hand, the boiler- 
house to which it will. belong, is scarcely visible 
above ground. It is intended in order to expedite 
this work, to complete the boiler settings and 
auxiliary work, at the same time that the struc- 





ture is carried up, but under the most favourable 
conditions it would seem difficult to avoid a more 
or less serious delay in this vital organ of the Ex- 
hibition. There is, moreover, something besides 
mere contractors’ work to cause anxiety. Naturally 
enough all the iron and steelwork belonging to 
the Exhibition (with some few exceptions), are 
being, and have been, supplied by French con- 
structors, who, by mutual agreement, divided the 
work between them; now it appears more than 
probable that, owing to various causes, pressure of 
other work, labour troubles, the magnitude of the 
contracts, and so forth, that much delay has occurred 
in the delivery of the work, and, of course, it is im- 
possible to estimate how large a factor this may 
prove in causing further delay. On the opposite 
side of the Champ de Mars is the second boiler- 
house ; this will be occupied by boilers from foreign 
exhibitors. This building is not more advanced 
that the French boiler-house, and the chimney is 
far from complete, though it should be almost, if 
not quite, finished ina month from now. s re- 
gards the foreign steam generators, the experience 
on this occasion will differ widely from that of the 
past, if there is not considerable delay, in finishing 
the installations. On both sides, therefore, it 
appears probable that power will not be available, 
either from the French, or the foreign, boiler- 
houses, by the prescribed time. 

As our readers will remember, the Machinery 
Hall, which, with the Eiffel Tower, was the great 
constructive glory of the 1889 Exhibition, will be 
utilised for very different purposes at the coming 
Exhibition. The ends will . sovated to the grou 
of Agriculture and Alimentary products, while in the 
centre of the building will be erected a vast Salle 
des Fétes. The framing of this last-named build- 
ing is fairly well advanced, and a good idea can be 
obtained of its extremely elegant form and details. 
It is a somewhat fantastic scheme to construct one 
building inside another, and the effect can scarcely 
be wholly satisfactory ; nevertheless, the architects 
have done all that is possible towards the successful 
solution of this very original problem. 

We now come to the most important structure 
on the Champ de Mars—the Palais de 1’Electricité 
—which stands parallel to the old Machinery Hall, 
and some distance in front of it. The central body 
of this large building has before it one of the main 
decorative features of this part of the Exhibition, 
the great Cascade ; on each side stretches a long 
wing, extending nearly across the width of the 
Champ de Mars. The progress of these wings is 
considerably behindhand, because it had been in- 
tended to utilise the ironwork of the old 30-metre 
galleries of 1889. We have already (see ENGINEER- 
ING, page 151, vol. lxvii.), described the method fol- 
lowed of shifting this framework bodily from the 
old to the new positions, and how the undertaking 
came to grief, from a sudden storm, or other cause. 
Whatever the reason, the attempt to follow 
American methods in moving structures, proved 
unsuccessful, and contracts had to be made rather 
late for the supply of new material. Although the 
design of the new trusses and standards was of the 
simplest character, considerable delay was unavoid- 
ably caused, and this was increased for the reasons 
referred to above. It is remarkable that in spite 
of these delays so much progress has been possible. 
At the present time most of the ironwork is com- 
plete and glazed, while the flooring of the upper 
storey is practically finished ; the painting also is 
well forward. But little advance has yet been made 
with the foundation of the heavy machinery that 
will be placed in this building ; and it may be re- 
marked here, that throughout the grounds the earth- 
works are in a backward state, due chiefly to the 
very slow and primitive way in which the material 
is handled. Except in a few places, where cranes 
and ballast wagons’are employed on a small scale, 
all the excavation is managed by spade and barrow. 
On the Avenue de Suffren side of the Electricity 
Building, that is to say, in the part where foreign 
exhibits are to be grouped, a large electrically driven 
traverser is completed and almost ready to work. 
It must be admitted that the central portion of the 
Electricity Building is in a very backward condition, 
and special efforts will be required to fit it for ex- 
hibits in time. The erection of the main fagade is 
a very complicated matter, and apparently but 
little progress has been made on it during the last 
two months. It must be borne in mind, however, 
that nothing is more deceptive than the appearance 
of exhibition works a few months, or even weeks, 
before the date of opening, and it usually happens 
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that disastrous delays occur in the smaller details, 
not in the principal pieces of construction. The 
condition of the large works connected with the 
monumental fountains outside the electricity build- 
ing are also very backward—indeed, but little of 
the earthwork has been touched. However, the 
criticism made above refers with special force to 
this class of work, and unless there should be a 
very rigorous winter, there should be plenty of 
time for the completion of this highly decorative 
part of the grounds ; moreover, as these works are 
all out of doors, the convenience of exhibitors has 
not to be studied, and if the fountains are some- 
what incomplete but little harm will be done. 

It will be remembered that from the Electricity 
Building, a series of palaces runs down tothe Seine 
on each side of the Champ de Mars. Taking first 
the row that extends on the left-hand side, adjacent 
to the Avenue de Suffren, we come first to the 
building of Chemical Industries. This structure is 
extremely well advanced ; but little in fact remains 
to be done inside, except a part of the flooring. 
Outside, a portion of the fibrous plaster decoration 
with which the admirable steel construction will 
be hidden, is partly in place, and enough is visible 
to give an idea of the brilliant whiteness that will 
mark the leading effect of all the main buildings on 
the Champ de Mars. In this feature of decoration, 
the architects of the Paris Exhibition are following 
the lead given in Chicago in 1893. It would be 
premature to criticise the general effect that will be 
produced. It may, however, be remarked that 
what was admirable in buildings divided by wide 
expanses of highly ornate grounds such as those of 
Jackson Park, may not be so successful within the 
contracted area of the Champde Mars. The gallery 
that connects the Chemical Industries Building with 
that devoted to Civil Engineering and Transport, 
together with the rotunda and dome that will form 
the main entrance from the gardens, is in a very 
backward state. The same remark applies to all the 
various connecting galleries between the buildings 
lining the Champs de Mars on each side. There is 
little cause for fear that these galleries will not be 
finished in time, however, always assuming, of 
course, that the supply of material is maintained, 
and that no interruption in the continuity of 
labour occurs. As for the Engineering and 
Transport Building (see ENGINEERING, vol. lxvii., 
page 844), an inspection of the interior gives the 
impression that exhibitors might commence the 
work of installation at once. The whole of the 
flooring has been laid except over the service tracks ; 
most of the partitions are erected, and few cases 
are (perhaps experimentally), in place. Naturally 
the impression conveyed by the bare walls and 
roof of the great building is unfavourable, but 
the effect will be quite different when the paint- 
ing is completed, the roof vellums are in place, and 
the draperies arranged. These finishing touches 
will, of course, be reserved for the future. Still 
in our opinion, the building will never be so 
pleasing and impressive in its effect as was the 
beautiful structure devoted to a somewhat similar 
purpose at the Paris Exhibition of 1889. On that 
occasion, it will be remembered that the leading 
features of the decoration were dictated by the con- 
structive lines of the building (a scheme that en- 
tered largely into all the decoration of the Exhibi- 
tion). This comparison is emphasised by inspect- 
ing the exterior, which is covered with decorative 
plaster, concealing the whole of the framing ; the 
effect thus produced is—in our opinion at all 
events—one of deception and crudity. The plaster 
moulded to imitate stone does not in the least hide 
the fact that it is plaster, and its whiteness 
threatens to be dazzling under the brilliant sun- 
shine of Paris. The engineer, at least, cannot help 
regretting that the beautifully designed metalwork 
beneath this coating had not been made the leading 
motive in the decorative scheme. One cannot 
imagine the Eiffel Tower made beautiful with 
fibrous plaster, and imitations of classic art that 
deceive no one, are surely less in harmony with the 
end of this practical century than the bold outlines 
of fine construction. 

Adjoining the Engineering Palace, but separated 
from it by another gallery ina backward condition, 
is the last of the series of great buildings on the 
Avenue de Suffren side of the Champ de Mars. 
This building, though not quite so far advanced 
as the last referred to, is nevertheless practically 
finished, and all the plaster coverings are ready to 
be set in place ; there is therefore no possibility of 
the building devoted to the groups of Literature, 


Science, and Applied Art, not being in condition 
to receive its exhibits in plenty of time. The 
space around the Eiffel Tower has been fully 
utilised in the erection of a large number of small 
structures ; these do not possess for us, at present, 
any particular interest ; they belong for the most 
part to private concessionaires, and as it is to their 
interest not to lose even a day, after the Exhibition 
opens, there is little doubt but that they will be in 
readiness on that date. In crossing to the other 
side of the Champ de Mars we notice that the 
gardens, which, though small, will assuredly be 
very beautiful, are in a very advanced condition ; 
in fact, the intention is evident to have the grounds 
in as perfect a state as possible in the spring ; 
no doubt on this point can possibly exist. One 
feature of the decoration is a central alley lined 
with poplars ; these have been planted for some 
time, and it appears obvious that when they are in 
foliage, their dimensions are such as to block out the 
view of the lateral palaces, from the visitors walking 
in the alley ; possibly this screen is intentionally 
interposed as some part of the decorative scheme. 

Returning towards the Electricity Building, on the 
Avenue de la Bourdonnais side of the Seine, we 
come first to the Mines and Metallurgy Building 
that we described recently in ENGINEERING (see 
page 551 ante). This isin an excellent state of pro- 
gress ; all the flooring is laid, and the covering of 
the great dome appears to be the only serious piece 
of work to be done; the exterior is not finished, 
but this will in no way hinder the installation of 
the various cafés and restaurants in the gallery. 
Passing across the connecting gallery, which is very 
unfinished, we come to the building to be devoted 
to the exhibits of textiles, clothing, &c. This isin a 
satisfactory state, nearly all the flooring is finished, 
most of the glazing is in place, and the painting 
completed ; certainly this building will be ready 
for the exhibitors. The Textile Building has been 
already described in these columns (see ENGINEER- 
ING, page 260 ante), and in connection with it, the 
wide gallery that will form one of the chief entries 
to the Exhibition, and which was known in 1889 
as the Porte Rapp: here the condition of the 
works suggests that special efforts will have to be 
made to complete this very important part of the 
Exhibition. On the other hand, the adjoining 
building—that to be devoted to machinery—is 
quite as forward as the Textile Building. 

The present situation, so far as the Champ de 
Mars portion of the Exhibition is concerned, may 
be considered as fairly satisfactory, though it is not 
so promising as the expressed intentions of the 
Administration indicated some time since. There 
was, however, no reason to suppose that the Paris 
Exhibition of 1900 would prove an exception to 
any of its predecessors in the way of promptness 
of completion, any more than that the unusually 
stringent rules with regard to the time of exhibi- 
tors’ installations, will be complied with. There 
appears only one certain rule about the early days 
of an exhibition—that nothing should be completed 
on the day of opening ; and it may be safely pre- 
dicted that the present will prove no exception to 
the general rule. We shall take an early oppor- 
tunity of visiting the remaining portions of the 
grounds, and reporting on their condition; the 
interesting assemblage of foreign pavilions in the 
Champ de Mars will also claim our attention. 





THE COST OF STEAM AND ELECTRIC 
ENERGY. 

On November 23 two papers were read before 
the Institution of Electrical Engineers. The first 
was by Mr. John Holliday, and was entitled ‘‘ The 
Cost of Steam Raising ;” the second was by Mr. 
R. E. Crompton, on the ‘‘ Influence of Cheap Fuels 
on the Cost of Electrical Energy.” The former we 
commenced to publish in our issue of December 8. 
It gave a very complete analysis of the cost of rais- 
ing steam by thirteen boilers. They were of 
various sizes and makes. Three were fitted with 
Perret’s water-cased grates and forced draught for 
burning inferior fuel, six were fitted with ordinary 
bars and were hand fired, and the remaining four 
were treated as spare. The fuel used with the 
Perret furnaces was breeze, at 3s. 6d. aton. No 
fuel was found to compare with this, when the price 
was taken into consideration. For the six boilers 
various coals were used ; in 1895 South Wales coal 
was mostly used, the price being 14s. 6d, a ton de- 





livered. It cost 6s. 93d. to evaporate 1000 gallons, 
against 2s. 8jd., for the breeze, but the boiler did 








11.7 per cent. more work. In addition to the cost 
of fuel, Mr. Holliday considered stoking, super- 
intendence, flue sweeping and boiler cleaning, re- 
moval of refuse, feed heating and pumping, water, 
illumination, stores, maintenance, insurance, in. 
terest, depreciation, rent, and taxes, working out all 
the items very carefully, and tabulating them in de- 
tail. The net result was that the total cost of evapo- 
rating 1000 gallons of water was: By forced-draught 
boilers, 7s. 3.54d.; by natural-draught boilers, 
9s. 2.12d. ; and by the spare boilers, 15s. 5.834. 
The average cost by all the boilers was 8s. 6.8d. 

Mr. Crompton’s paper commenced with the result 
of inquiries he had made into the cost of cheap fuel. 
Colliery proprietors in the Midlands, Nottingham- 
shire, Derbyshire, and Yorkshire informed him 
that there are supplies of slack coals available, the 
average price of which during the past ten years 
had been 2s. 6d. at the pits, so that it could be de- 
livered by railway carriage, including wagon hire, 
within an average radius of 50 miles, for about 5s. 4d. 
aton. At the present time the price is about 1s. a ton 
higher, but this is not likely to be maintained. 
There are three distinct classes of cheap fuels : (1) 
Anthracite, small Welsh coal, and coke refuse ; (2) 
free burning small Midland coal, with slight ten- 
dency to cake; (3) the earthy bituminous coals 
of the North. The first have been dealt with fairly 
successfully in several forms of furnaces, generally 
with large water ashpans. Up to the present 
attempts to deal with the second and third have 
been chiefly connected with the use of automatic 
appliances for distributing the fuel over the bars, 
breaking it up and getting rid of the clinker, in 
addition to supplying air at various points in the 
furnace. With the third-class, coking stokers have 
been used with more or less success. But with 
both the second and third the clinker is difficult to 
get rid of. Another method is to volatilise the coal 
in a gas producer, and burn the gas under a boiler. 
Mr. Crompton thinks that the simplest method of 
continuously firing a large grate with cheap fuel 
is that adopted in the old Juckes revolving grate, 
and he proposes to adapt this plan to boilers. 
He has found by experiment that a good way of 
arranging this apparatus is in the form of an ex- 
tended firebrick arch, each arch-shaped brick 
having a fin-like projection hanging down from its 
lower surface into the path of the gases. He has 
already used this form of combustion chamber for 
Lancashire boilers at his works at Chelmsford with 
satisfactory results. The extended surface of fire- 
brick acts extremely well as a reservoir of heat 
even under the difficult circumstances of firing a 
Lancashire boiler, the firedoor of which must be 
frequently opened ; but it is evident that this form 
of bridge will work much more efficiently in an 
automatically and hence continuously fired boiler, 
where no necessity exists for so often opening the 
door and hence admitting cold air. For burning 
the first group of cheap fuels this regenerative 
apparatus may be dispensed with. It is somewhat 
more necessary in the case of the second group, 
but it is, he says, absolutely necessary in the case 
of the bituminous smoky fuels of the third group. 

Messrs. Babeock and Wilcox have also brought 
into use a new revolving grate mounted on a re- 
movable frame running on rails, so that it can be 
removed from the furnace. Both varieties of fur- 
nace were illustrated in Mr. Crompton’s paper, 
which we hope to publish shortly. 

Mr. S. Z. de Ferranti opened the discussion 
and said that the papers were of great interest to 
those who had to deal with the supply of electric 
energy. They came at an apt time, for it was in 
the winter, with its fogs and dark days, that the 
boilers of an electric light station were taxed to 
their utmost capacity. The greatest difficulty in 
such a works was in securing an adequate supply 
of steam for the engines. There was much cheap 
fuel used in the works of his firm, and fortunately 
they had an outlet for the clinker without expense. 
But they found that when a cheap fuel had been used 
for some months, either the price was raised, or the 
supply became exhausted, and so all the experi- 
ments made in order to adapt the furnaces to the 
fuel were wasted. What was wanted for the 
successful burning of cheap fuel was plenty of room 
in the combustion chamber. When the flame came 
in contact with the comparatively cold surfaces of 
the boiler the combustion was checked and rendered 
incomplete. The incandescent arch mentioned by 
Mr. Crompton would be still better. He had 
found, however, that bricks in that position slagged 
down rapidly. Such furnaces were good while they 














Dec. 15, 1899.] 


ENGINEERING. 


763 





lasted, but they were dear to maintain and renew. 
The vital point in steam generation was to have 
plenty of spare boilers—then it was possible to keep 
them in good order. If this were not done the 
efliciences fell off rapidly, and there was accumu- 
lation of deposit, flue dust and soot, which insulated 
the fire from the water. 

Mr. Stromeyer (Manchester Steam Users’ Associ- 
ation) thought that Mr. Holliday deserved the thanks 
of the Institution for laying so many detailed 
figures before the members, while Mr. Crompten’s 
paper was most suggestive. Mr. Holliday had 
stated that the cost of removing clinkers and 
ashes was two shillings per ton with him, and if 
there were much refuse in the coal, this expense 
added considerably to its cost. It was necessary 
further to bear in mind, Mr. Stromeyer said, that 
the calorific efficiency was not necessarily propor- 
tionate to the amount of carbon in the fuel. The 
efticiency was pulled down by the presence of 
incombustible matter, beyond and in addition to 
the diluting effect of such matter in the coal. 
Supposing that with pure coal, water cost, say, 
one shilling per ton to evaporate, when with a coal 
containing 10 cent. of earthy matter the cost 
would be 1.5 shillings, with 20 per cent. of earthy 
matter 2.25 shillings, and with 30 per cent. 4.25 
shillings. In other words, coal containing 30 per 
cent. of incombustible refuse was only worth one- 
fourth as much as pure coal. He could confirm the 
statement that the price of inferior fuels rapidly 
went up when a method of burning them was 
discovered, as those found who tried shale oil on 
steamers. He thought that ‘there was something 
wrong with figures put forward by Mr. Crompton as 
regards tests. In one case the radiation was given 
at 12 per cent., and in another at 3.2 per 
cent. If the boilers were similar, there must 
be something wrong. The radiation loss was 
generally got by the difference method, and pro- 
bably the amount credited as carried away by the 
gases was inaccurate. This might be due to bad 
sampling of the gases. One method of arriving at 
the figure was by analysing the gases, and deter- 
mining the proportion of carbonic acid. Another 
was to determine the quantity of heat absorbed by 
the economiser, a method proposed by Professor 
Reynolds. Of course, the gases must lose the same 
amount. He had compared the two methods on 
the same boiler, with variations differing by 25 per 
cent. up and down. The averages of a number of 
tests were fairly consonant, but there were great 
differences between individual experiments. The 
average by the eccnomiser method was 26 lb. of 
gases per pound of fuel, and by analysis 25} 1b. Mr. 
Longridge had measured the temperature at the top 
and bottom of a flue, and had found great 
differences ; and probably there were equal differ- 
ences in chemical constitution. As regards the 
Mond method of gas generation, it worked with 
some coals and not with others. Mr. Crompton 
has recommended externally fired boilers, on acount 
of the large grate or combustion chamber that 
could be employed with them. But such boilers 
were always unsatisfactory, and there had been bad 
accidents with them. He was speaking of the 
large boilers, but water-tube boilers were also ex- 
ternal-fired boilers, and his experience was that 
manufacturers did not like them. They gave much 
more trouble than the Lancashire boiler. Of course, 
they were very handy for putting into awkward 
places, and when there were plenty of spare boilers, 
as in an electric light station, they did well. He was 
doubtful if the full advantage of the outside grate 
proposed by Mr. Crompton could be obtained. The 
arch would melt away. He preferred the type of 
boiler known as the ‘* dry back.” 

_ Mr. Dugald Clerk warned Mr. Crompton against 
imagining that the combination of a gas producer 
and a steam boiler could be economical. Possibly 
the Mond producer might give good results, but 
all the other varieties had failed so far, because if 
pure carbon were converted to carbonic oxide, 
30 per cent. of its heating value was used up before 
it entered the boiler. This amount of heat was 
evolved in the producer, leaving only 70 per cent. 
available for steam raising. The only way to 
avoid this was to have the producer in the boiler 
itself. Gas producers were only desirable for use 
with very cheap fuel which could not be burned 
by other means. He agreed that water -tube 
boilers were not satisfactory to the ordinary manu- 
facturer. They were useful when high pressure 
was required, but it was often better to keep to a 


combined efficiency of boiler and engine was 
higher. Much of the loss of the water-tube boiler 
came from radiation from the brickwork. There 
was a large area of it, and although it did not feel 
very hot, it got rid of a lot of heat. When the 
furnace was in the middle of the boiler there was 
no wasted radiation from it. The water-tube 
boiler did best when the tubes were all round the 
fire, as in the Yarrow and Thornycroft types. 

Mr. H. W. Miller (Kensington and Knights- 
bridge Electric Lighting Company, Limited), said 
that for three years he had tried Babcock and 
Wilcox boilers with brick bridges, with much 
success. He was able to burn the best qualities 
of Welsh coal, such as Ocean, while otherwise he 
would have had to use the semi-anthracite kinds. 
In the ordinary boiler there was no corabustion 
chamber, and the gases were cooled by the tubes 
below the combustion point. The object of the 
bridge was to raise the temperature of the gases 
from 1000 deg. to 1600 deg. If one looked, the back 
of the boiler was then seen to be full of flame. In 
some boilers which were being built, he was having 
a real combustion chamber constructed. The tubes 
were placed 2 ft. higher than usual, and there was 
an extra arch coming from the back. Hot air was 
conducted into the additional space thus formed, 
and he was in hopes of being able to burn north- 
country coal. 

Mr. B. Blount, F.I.C., spoke on the chemical 
questions. He said that analyses of gases often 
contained impossible figures—as much as 12 per 
cent. of carbonic acid in the waste gases was 
claimed for some special grates. He never found 
more than 10 to 11 per cent. Outsiders often 
imagined that they ran risk of loss of energy by 
imperfect combustion. They might relieve their 
minds : it was very seldom that a furnace gave off 
carbonic oxide, and then the quantity was very 
small. Smoke, also, carried away very little valu- 
able matter, and from that point of view was of 
slight consequence. Mr. Clerk had warned them 
against the gas producer, but he could tell him 
that a producer properly run with steam did not 
waste 30 per cent. of the calorific value of the coal. 
It was possible to put it close to the boiler, and 
to carry the sensible heat of the gas into the fur- 
nace. Further, no one in his senses used gas for 
raising steam ; he used it ina gas engine. As to 
recovering the ammonia from the coal, he expected 
to see the price fall to the value of the sulphuric 
acid it contained. 

Mr. Addenbrooke said we were more interested 
in the cost of raising steam in small plants than in 
large ones. Mr. Holliday had given the meeting 
figures of steam raising in good commercial practice, 
and their use was to enable them to consider how 
they could do better, and sell current for motive 
power purposes, in competition with privately 
owned steam engines. 

The discussion was resumed on Thursday, De- 
cember 7, by Mr. R. E. Crompton, who added to 
his paper another table. In the paper itself he 
had given a table dealing with tests of boilers 
made at Glasgow by the Engine and Boiler Lia- 
bility Insurance Company. In these 25 per cent. 
of heat was carried up the chimney by the gases ; 
and he has shown that if the excess of air to the 
furnace were prevented by the means he described, 
the loss might be reduced to 12 per cent. Another 
test had now, he said, been made, with the same 
class of coal, but with a slightly worse sample, 
giving only 11,000 British thermal units to the 
pound ; and with this coal his forecast had been 
closely corroborated and his prediction justified. 
He had, however, been too sanguine in supposing 
that the losses in columns 3 and 4 of the table 
could be reduced. He was, however, still hopeful, 
especially as to the losses by radiation from the 
boiler setting. He had some information about 
the use of cheap fuel at the Leeds electric lighting 
station. The plant started in May, 1893, and to 
the end of that year coal at 7s. per ton was used. 
Then they used smudge, delivered at 2s. 3d. per 
ton, and got much better results. But the price 
gradually rose until it reached 5s. 6d. at the begin- 
ning of this year. Then they tried slack in half 
the works, and smudge in the other half. The 
calorific value of Silkstone smudge was 9660 
Board of Trade units, and it contained 21 per cent. 
of residue. As the price rose they used a better 
smudge, with 12,000 British thermal units and 10 
per cent. residue. It was burned with Bennis 
stokers in Lancashire boilers, the fire being 2 in. 


six months’ storage from 11,100 British thermal 
units to 7735. 

Professor Perry said the coal economy was most 
important to electric light engineers, because they 
sold energy. He agreed with Mr. Crompton in his 
remarks about furnaces. Old theoretical notions 
were coming to the front. It had always been 
acknowledged that it was important boilers should 
have ample combustion chambers, and it was to 
this point that Mr. Crompton -was directing their 
attention. Heating surface was not so important 
as what, in another branch of practice, would be 
called hydraulic mean depth. The gas must scrub 
the surface. At twice the velocity the gases parted 
with twice as much heat, and at three times the 
velocity with three times as much. In the days of 
low pressure the bubbles of steam were large, and 
put the water into great commotion, causing a 
rapid circulation, But now they were much smaller, 
and we needed some mechanical circulation of the 
water.. Modern boilers contained airless water ; 
chemists said that airless water could not be boiled, 
but it was, though it was difficult to do so. Mr. 
Holliday had compared the cost of evaporatin 
water with two kinds of fuel costing 3s. 6d. an 
7s. 6d. Mr. Crompton had, further, pointed out 
the influence of the load factor. Mr. Holliday had 
an exceedingly high load factor. He (the speaker) 
had used the figures to calculate the cost for other 
load factors. He had put a table on the wall, 
showing (1) the cost of coal per Board of Trade 
unit, of energy delivered, and (2) the total cost of 
evaporation for the same output. The table was 
worked out for load factors of 10, 18, 33, and 66 
per cent., and for coal costing 3s. 6d., 5s. 4d., 
7s. 6d., 10s. 6d., 14s. 6d., and 17s. per ton. The 
general result was that dear coal is no more expensive 
than cheap coal for poor load factors ; while for high 
load factors it is, however, more costly. The total 
cost of evaporation, including all charges, decreases 
as the quality of the coal improves for poor load 
factors, while for good factors the opposite is the 
case. 

Mr. J. N. Shoolbred said that the conditions 
which Mr. Holliday described were almost ideal 
ones. There were ten boilers at work all the week. 
Electric engineers could never hope to attain such 
a desirable set of conditions. The results showed 
the great advantage of forced draught ; it worked 
admirably with a steady load, particularly with the 
thermal conditions of a pipe boiler. With varying 
conditions forced draught was not so successful, 
and was therefore not so well suited for electric 
light stations. As to different kinds of fuels at 
varying costs, Mr. Holliday showed that chea 

fuels were more economical than high-class coal. 
The coal at 7s. per ton had a high calorific value. 
Many cheap fuels, however, did not give good 
results. It was quite possible to go too low, and 
use too cheap a coal, even with mechanical stokers. 
Mr. H. L. P. Boot said he had experimented 
with various fuels, but owing to the locality, 
Tunbridge Wells, in which he was situated, 
they were all of the Welsh variety. Under 
ordinary conditions, the cost of coal per unit of 
electric energy was: Nixon Navigation, 1.025d,; 
Ocean, .96d.; Hood’s.79d.; Wain’s Merthyr, 1.2d. ; 
coke at 15s. per ton, .879d. The load factor was 
poor, and the cost of coal from 24s. to 26s. a ton. 
It was not worth while for him to burn poor fuel, 
as the cost of carriage was twice the value of the 
coal at the pit’s mouth. The better coal required 
fewer boilers, made less ash, and cost less for 
stoking and unloading. He found the depreciation 
of the boilers amounted to .184d. per unit. He 
had investigated the depreciation of coal by storage, 
and he found that sea-borne coal was not so good 
as rail-carried coal, solely on account of the longer 
time it was in transit. When coal was in stock it 
lost 25 per cent. of its value in one month, and 
33 per cent. in twoand a half months, Bad water, 
however, was quite as serious a cause of loss as bad 
coal, It. had been said that if a tube failed in a 
tube boiler, the fire must be withdrawn at once ; 
but he had not found it so. Generally the tube 
opened slightly, and it was possible to keep at work 
for some hours afterwards. 

Mr. W. Geipel said the discussion was most oppor- 
tune, for it was at this season that stations wanted 
most steam. He agreed with Professor Perry that 
the cost of steam-raising varied with the load 
factor ; that was the most important feature in the 
matter. Mr. Holliday’s load factor was nearly 
constant, and electric engineers never got anything 
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power, there would be an improvement in that 
respect. Mr. Holliday had said that the cost of 
fuel was the predominant factor in the cost of 
steam. But there were other factors. For in- 
stance, the capital outlay depended on the quality 
of coal to be used. Mr. Holliday’s boilers had 
850 square feet of heating surface, and evaporated 
3.2 lb. of water per square foot per hour, which 
was exceedingly easy working. With forced draught 
the capital outlay was immensely reduced. Elec- 
tric engineers needed to force their boilers over the 
peak of the load; and, further, they needed 
enough spare boilers to be able to keep them all 
clean. Mr. Holliday had not to face the difficulty 
of raising steam each day for two hours’ use, as 
electric engineers had. It was in that condition of 
affairs that the Babcock and Wilcox boiler proved 
its utility. It might be less efficient than some 
other boilers for steady working, but for inter- 
mittent use it was most admirable. The Lanca- 
shire boiler was very expensive for raising steam ; 
it required several hours for the purpose, at the very 
least. It had been said that it was still cold at the 
bottom long after there was pressure above. Pro- 
fessor Perry had suggested mechanical circulation as 
a remedy for this and other defects. He (the speaker) 
had suggested another plan. Along the bottom of 
the furnace of a Lancashire boiler he riveted a 
deep angle-iron, which dipped into the still water 
below, and afforded a path along which the heat 
could creep downwards, and diffuse itself in the 
water. Some experiments which he had made 
showed that the plan acted very efficiently, and 
circulation was rapidly set up. At Chatham he 
had compared the efficiency and cost of poor and 
high-class coals. He found that small bad coal 
cost .75d. per unit, while Welsh coal cost 1.5d. 
There were difficulties with mechanical stokers, no 
doubt. With the coking stoker it was difficult 
to keep the grate covered, but not so with the 
spreading stoker. That gave a level fire, the 
clinker was reduced, and what was formed passed 
regularly over the end of the grate. It was neces- 
sary that the proportion of heating surface to 
grate surface should be adapted to the class of 
fuel. He did not like the idea of burning the coal 
outside the boiler ; the proper place for combustion 
was inside. 

Mr. A.J. Lawson said that Mr. Crompton had once 
frightened them by suggesting that electric energy 
could be generated for 3d. per unit. But matters 
had so progressed since that time that there were 
now places which were selling electricity at 3d. 
per unit for the first hour, and .825d. per unit for 
subsequent hours, or at an average of 1d. per 
unit. In the matter of brick arches for Babcock 
and Wilcox boilers, it was better not to turn sepa- 
rate arches for each of the double furnaces; a 
more satisfactory plan was to turn one arch over 
both, and then build up a dividing wall between 
the two. The cost was less and the endurance 
greater. He had found the repairs of boilers four 
times greater with north-country coal than with 
Welsh, over a period of two years at two stations in 
London. South Hatton coal, worked by automatic 
stokers, and with economisers, would evaporate 
8lb. of water per pound of coal, while Welsh coal 
would evaporate 10 lb. It was more important to 
use an economical engine than economical coal. 
He had prepared a table showing how greatly 
the quality of the engine influenced the cost for 
steam. A reduction in the steam consumed affected 
all the costs connected with the boiler depart- 
ment, and not the coal only. He could confirm 
what had been said about the Babcock and Wilcox 
boiler as a rapid steam-raiser, exceedingly well 
adapted for electric light works. If one wanted to 
be very careful, he might spend two days in getting 
up steam in a Lancashire boiler. 

Professor Robert Smith said there was an idea 
that forced draught necessiated a high tempera- 
ture of the escaping gases. He did not agree with 
this ; all that was required was an intelligent use 
of the forced draught. He had had the gases flow 
away ata less temperature than the steam in the 
boiler. Mr. Holliday’s results were affected by 
the large amount of heat put into the feed water 
by the exhaust steam from the pumps; this 
amounted to 1} per cent. of the heat in the fuel. 

Mr. F. J. Appleby said he was surprised to hear 
no reference made to the use of powdered fuel. 
This subject had been taken up by the Germans, 
and had been carried to a success. The chief point 


7000 holes per square inch. Crompton only used 
a sieve of 900 holes per square inch. The great 
essential was that the mill must give a uniform 

roduct which did not need to be sieved, and they 
had got such a mill. The dust must be fed in an 
unbroken stream, and it must be held in suspension 
in the air current while being burned. Ash was no de- 
triment ; in Germany they had burned coal with 45 
per cent. of residue quite satisfactorily. At Berlin 
the dust fuel gave results 18 to 20 per cent. better 
than coal burned on grates. The cost of powder- 
ing was 12d. to 15d. per ton, and a works in the 
north of England was being laid down to deal with 
400 tonsaday. It was expected to sell the powder 
at 5s. a ton. 

The discussion then ended. Mr. Holliday was 
not able to be present, and his reply will be contri- 
buted to the Journal. Mr. Crompton said that cheap 
fuel wanted large grates, and therefore was specially 
adapted to the water-tube boiler. However, the 
merits of different boilers had nothing to do 
with the subject before the meeting, and it was a 
pity to discuss them. He agreed with Mr. Fer- 
ranti as to difficulty of getting bricks to stand the 
heat ; and therefore he had designed a removable 
furnace, and had made it of bricks of a shape 
capable of being put together easily. A great deal 
of the success of such a furnace depended on the 
character of the bricks. What was wanted was one 
which would absorb and give out heat with the 
greatest readiness. This was a matter worth re- 
search; he himself had found a difference of 
100 per cent. in this respect between different 
kinds of bricks. He had done best with the 
softer kinds of bricks, finding that they in- 
creased the efficiency of the furnace and pre- 
vented smoke. Anything that fell from Mr. 
Stromeyer must be treated with respect ; but he 
must confess he was greatly surprised to hear from 
him how immensely coal was deteriorated by a 
moderate dilution with refuse. He certainly did not 
understand it. Possibly it was true with existing 
appliances, but he was striving to improve them. 
The figures he had given in the addendum were 
proof that an advance was being made. The figures 
were the results of long tests. With hand-firing 
the efficiency always fell off as the clinker accu- 
mulated and had to be removed; but with machine- 
firing it should remain constant, because the clinker 
was removed all the time. Mr. Dugald Clerk was 
mistaken in his figures about the losses in gas 
firing. He had not taken into account the heat 
carried forward by the hydrogen. He had not yet 
had time to study Professor Perry’s figures, but 
would do so. Mr. Boot’s results were very in- 
teresting, but he supposed he did not alter his 
grates to suit his fuel, which was hardly fair. He 
agreed with Mr. Geipel on the advantage of forced 
draught, as it reduced capital cost. He had himself 
driven a 350 horse-power boiler up to 1100 horse- 
power, by injecting oil over the fire under forced 
draught. Unfortunately, the cost of the oil was 
always fluctuating. He thanked Mr. Lawson for 
his practical hints about brickwork. He was 
glad to learn that powdered fuel was being used, 
but should like more information about it. 
What became of the ash? Did it accumulate in the 
flues, or diffuse itself over the neighbourhood? It 
must be remembered that the finer coal was the 
more rapidly it deteriorated. It suffered a slow 
combustion. Mr. Crompton excused himself, on 
account of the lateness of the hour, from going into 
further particulars, promising to elaborate his reply 
before it appeared in the Journal. 








NOTES. 
AMERICAN Business CATALOGUES. 

WE published an article a few weeks ago, telling 
how the Westinghouse Company, of Pittsburg, 
were about to build a large works in Manchester, 
and were going to run them on American lines. 
The works are not yet built, but in the meantime 
the company is trading, getting its machinery from 
the parent firm. In evidence of its activity, we 
have this week received five so-called circulars— 
that is, pamphlets which have much of the appear- 
ance of a technical journal on a small scale. The 
first is headed ‘‘ Polyphase Induction Motors,” 
and the first 12 of its 24 pages are devoted to a 
gaa illustrated account of these apparatus. 

he remainder are filled with drawings and tables 
of dimensions of such Westinghouse motors. The 
second is headed ‘ Belt-Driven Railway Genera- 





was to make the coal fine enough. It should not 
leave more than a 3 per cent. residue on a sieve of 


tors ;” the third, ‘‘Generators and Rotary Con- 


verters for Electrolytic Work ;” and the fourth and 
fifth, ‘* Direct-Current Engine Type Generators,” 
the former being devoted to machines of 125 volts, 
and the latter to those of 250 volts. Each pam- 
phlet is wire-stitched, and is pierced with holes so 
that a number may be easily threaded together in 
a case to form a book. The matter is only of im- 
portance as an example of the way of doing business 
in the States. These catalogues are to be published, 
we imagine, at frequent intervals, and have in them 
matter of sufficient interest to insure them being 
read. They are advertisements, of course, but 
presented in a form which saves them from im- 
mediate descent into the waste-paper basket. They 
are cheap enough to be widely distributed, and the 
fact that they follow each other in succession will 
secure for them an attention which a larger book 
would not receive. The matter forms an object- 
lesson in Yankee methods, and although but trifling 
in itself, is characteristic of the system. 


WIRELESS TELEGRAPHY ON Mont Bianc. 


During the autumn, Jean and Louis Lecarne 
conducted wireless telegraphy experiments on 
Mont Blanc, which would be highly interest- 
ing even if their researches were not the first 
of this kind carried on at high altitudes. The 
results have been communicated to the French 
Academy. M. Vallot placed the stations of his 
observatory at the experimenters’ disposal, and his 
wife and daughter assisted in the operations. The 
sending station was down at Chamonix, about 1050 
metres (3450 ft.) above sea level ; the receiving 
station at an altitude of 4350 metres, about 
14,350 ft., nearly 11,000 ft. further up; the dis- 
tance between the two stations is 7.5 miles, as the 
crow flies. The transmitter consisted of a high-ten- 
sion transformer, constructed by Seguy, fed by a con- 
tinuous-current dynamo of 50 volts pressure. The 
circuit contained a Neef interrupter, and gave, in 
the primary, sparks 18 centimetres (7 in.) in length. 
This spark length was reduced to 2 centimetres 
(0.8 in.), when the transformer terminals were con- 
nected, the one with the earth, the other with the 
mast, so-called—a 0.1 in. copper wire, 80 ft. long, 
stretched obliquely. The receiver consisted of 
a dry pile, a relay, an electric beil, a tapping de- 
vice, and a coherer tube, containing gold filings, 
lent by Branly. Fitted up without earth or ‘‘ mast’? 
connection, the apparatus responded to sparks of 
1 millimetre at a distance of 100 metres. The whole 
apparatus was placed within a hut covered with 
sheet copper. The earth wire was joined to the 
lightning conductors; the air wire ‘‘ mast” was 
formed c. an iron wire, stretched parallel to the 
‘*mast” below, and connected with the hut by 
50 metres (164 ft.) of copper wire. The two stations 
are in sight of one another, and optical signals were 
exchanged during the course of the experiments. 
The experiments were made generally every morn- 
ing about 11 o’clock, on the days August 15 to 25. 
The oscillator balls had to be put 2 centimetres apart 
to give distinct signals. Clouds between the two 
stations did not disturb the performance ; atmo- 
spheric electricity did not much interfere with the 
working, although it set the apparatus going several 
times. The earth wires could not be taken down to 
liquid water, as the soil consists of mica-schistcovered 
by ice ; yet the apparatus worked satisfactorily. This 
was one of the special points which J.and L. Lecarne 
wished to investigate, and on which further par- 
ticulars will be welcome. For it will be remem- 
bered that at present authorities differ as to the 
necessity of earth connection. Observations during 
storms and gales could not be made, as the weather 
was always fine. The most noteworthy observation 
is that no signals could be exchanged when the 
electric lamps were alight down at Chamonix, 
where triphase currents of 2500 volts are employed. 
Details about the nature of the interference caused 
by the illumination are not offered. The experi- 
menters content themselves with the suggestion 
that other than the Marconi arrangements should 
be applicable for wireless telegraphy. That sug- 
gestion is, of course, not novel. A year ago, 
Zickler* observed that the invisible ultra-violet 
rays of arc lamps can be used for telegraphing by aid 
of ascreen of common glass which absorbs these 
rays, interposed in their path, in lieu of the make- 
and-break arrangement of ordinary telegraphy. 
Using Schuckert searchlights and continuous cur- 
rents, Zickler was able to send signals nearly a mile 
away, and further progress may have been made. 








* See ENGINEERING, vol. lxvi., page 335. 
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In the Lecarne case, however, we have to deal with 
the influence of continuous radiation on disruptive 
discharge effects. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 7. 

Tue event of the past week was the establishment 
of Lake ore prices for the coming year at 5 50 dols. 
per ton, as against 2.90 dols. for the past season—the 
result isa movement to open up ore deposits along 
the Atlantic coast, and the development of deposits 
in Cuba and in British territory. Contracts were 
placed last week with Dominion producers for 200,000 
tons of ore to be delivered at Philadelphia. A com- 
pany was organised last summer to develop the 
valuable ore deposits in Cuba, and a fleet of ships is 
being gathered together to transport it to steel 
lants throughout the East.’ Railroads are being 
built from the mines of the Cuban coast, and 
facilities for quick and economical handling will 
be put in place during the winter. This will render 
it unnecessary to depend upon Mediterranean mines. 
The markets are still agitated by inquiries for large 
quantities of material. Rumours of weakening prices 
are quite frequently heard in all markets, but quota- 
tions are virtually the same as a month ago. Con- 
sumptive requirements are too heavy, and productive 
capacity is engaged too far ahead to make it possible 
for prices to weaken to any materialextent. The only 
weakness observable is in steel billets, which are 
quoted to-day at 38 dols. here. Anything like exten- 
sive buying will turn prices in an upward direction 
again. The orders for machinery and electrical equip- 
ment are assuming extraordinary proportions once 
more. Agents of European interests now returning 
home give in their newspaper interviews the results 
of their visits. It transpires that orders have 
been placed for tools, machinery, and equipment 
aggregating several million dollars. They cover 
almost everything wherein steam or electricity is 
used. Six more cruisers are to be built, and already 
a number of orders have been placed by the builders 
for machinery. Gas engines have been recently 
ordered for London delivery. Two orders aggregating 
seven engines represent 1000 horse-power. There 
is a high pressure throughout the country in the 
machine shops, and it is becoming a serious question 
as to how much more business machinery makers can 
safely take. There is no sign of weakness in hardware, 
implements, machinery, or in crude material, and 
there is great anxiety already shown among large 
consumers as to supplies for the latter half of next 
year. 





Roya Institution.—The following are the lecture 
arrangements at the Royal Institution, before Easter: 
Mr, C. Vernon Boys, six Christmas lectures (especially 
adapted for young ag on ‘‘ Fluids in Motion and at 
Rest ;” Professor H. Lancaster, twelve lectures on 
the ‘‘Structure and Classification of Fishes;” Dr. 
W. H. Rivers, three lectures on the ‘Senses of 
Primitive Man ;” Professor H. H. Turner, three lectures 
on ‘‘ Modern Astronomy ;” Dr. Charles Waldstein, three 
lectures on ‘* Recent Excavations at Argive Herzum (in 
Greece) ;” three lectures by Sir Hubert H. yew 3 Mr. 
W. L. Courtney, three lectures on the ‘‘ Idea of Tragedy 
in Ancient and Modern Drama ;” the Right Hon. Lord 
Rayleigh, six lectures on “ Polarised Light.” The 
Friday evening meetings will begin on January 19, when 
a discourse will be given by the Right Hon. Lord Ray- 
leigh, on ‘‘ Flight ;” succeeding discourses will probab 
be given by the Hon. C. A. Parsons, Professor 5A 
Reynolds Green, Mr. H. Warrington Smyth, Professor 
J. H. Poynting, Major Ronald Ross, Professor Frank 
Clowes, Sir Benjamin Stone, M.P., Professor J. Arthur 
Thompson, Sir A, Noble, Professor Dewar, and other 
gentlemen, 





CataLocugs.—Messrs. Werner, Pfleiderer, and Perkins, 
Limited, send us a catalogue of Martin’s patent casters. 
These are splendid casters, many of them designed 
for trucks to carry heavy weights in works.—A new 
catalogue has been issued by Wilton’s Patent Fur- 
nace Company, of 61 atid 62, Gracechurch-street, E.C., 
giving an illustrated description of the Wilton furnace 
and blowers.—A fine catalogue of English-made machine 
tools has just been issued by Messrs. Buck and Hickman, 
of 2 and 4, Whitechapel-road, London, E. The new 
volume is similar in get-up to the firm’s well-known 
catalogue of American tools, but is somewhat larger. 
Practically every type of tool is listed, and the sec- 
tion devoted to wood-working machinery is worthy 
of special attention. Prices are appended in every 
case, much enhancing the value of the volume.—The 
United Asbestos Company, Limited, of Dock House, 
Billiter-street, E.C., have issued a new catalogue, 
of which the first section has reference to their as- 
bestos goods, in which are included packings, jointing 
materials, and fireproof paints. A second section is de- 
voted to lubricants, whilst the rest of the volume deals 
with rubber , engineers’ brasswork, small tools, and 
sundries.—Messrs. Geipel and e, of Parliament 
Mansions, Westminster, have sent as a copy of their 
hew price list of Geipel’s steam trap. 


NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—At last Thursday’s forenoon 
meeting of the pig-iron warrant market some 15,000 tons 
of iron changed hands. At first the tone was flat, but it 
recovered before the close. Scotch iron remained un- 
changed in price, but Cleveland lost 4d. and hematite 
iron 24d. per ton. The market was firmer in the after- 
noon on the favourable Board of Trade returns, and 
there was a rise in prices ranging from 14d. to 24d. 
per ton. The sales were again reported to be 15,000 
tons. At the close of the market the settlement prices 
were: Scotch, 683. 9d. per ton; Cleveland, 68s. 14d. ; 
and Cumberland and Middlesbrough hematite iron, 
75s. 104d. and 80s. per ton. The warrant market was 
strong on Friday forenoon, on the excellent showing of 
the Board of Trade returns, and there was an advance of 
prices ranging from 24d. for Cleveland to 54d. for hema- 
tite iron: and the sales amounted to 15,000 tons. In 
the afternoon a similar quantity changed hands, and 
Scotch and hematite iron gave way 1d. per ton, 
and Cleveland 24d. per ton. e settlement prices were 
693., 683., 76s. 3d., and 80s. per ton. Monday’s market 
was depressed in the forenoon, and prices had a 
slump. About 25,000 tons of iron were sold. New 
York advices were read unfavourably. Scotch lost 11d. 
r ton, Cleveland 114d., and hematite iron 1s. 2d. per ton. 
n the afternoon the market was extremely flat for a time, 
Scotch iron dropping to 67s. 84d. per ton. were geod 
there was a recovery to 68s. 24d., which reduced the loss 
on the day to 10ha. per ton. Cleveland lost 1s., and 
hematite iron 1s. 1d., from Friday, and the sales were 
20,000 tons, the settlement prices being 68s. 14d., 673., 
75s. 14d., and 80s. per ton. At Tuesday’s forenoon 
market some 15,000 tons were disposed of. Prices were 
flat, the loss ranging from 14d. to 34d. per ton. In the 
afternoon the market was still easier, and on the day Scotch 
iron closed 2d. per ton down, Cleveland 54d., and hema- 
tite iron 7d. per ton. The sales amounted to 25,000 
tons. The flatness in the afternoon was largely in - - 
pathy with the weakness of tin and copper in London. 
At the close of the market the settlement prices stood at: 
67s. 6d., 66s. 74d., 748. 74d., and 78s. 6d. per ton. The 
market was quite demoralised this forenoon, the bad 
news from the seat of war causing a large amount of 
realising and ‘‘bear” selling. The price of Scotch war- 
rants lost 2s, 1d. per ton. Cumberland hematite iron 
suffered most, bearing a fall of no less than 23. 6d. 
per ton. The turnover in the forenoon would be from 
40,000 to 50,000 tons. In the afternoon about 25,000 
tons changed hands at some recovery in_ prices, 
the settlement prices being 66s. 14d., 65s. 6d., 
73s. 14d., and 77s. 6d. per ton. The following are 
the quotations for makers’ No. liron: Clyde, 84s. per 
ton ; Gartsherrie and Calder, 85s.; Summerlee, 86s.; Colt- 
ness, not on sale—the foregoing all shipped at Glasgow ; 
Glengarnock (ship d at Ardrossan), 81s. 6d.; Shotts 
(ship: at Leit a 86s.; Carron (shipped at Grange- 
mouth), not on sale. It should be mentioned in respect 
of the American reports of last Friday, that while 
they were better, they were not so reassuring as to 
relieve the market of its scare, especially when fears 
of still dearer money are superadded. Continental 
buying seems for the time to have ceased, doubt- 
less owing to the fall in warrant prices; and as re 
home consumers, the present is usually a dull time of the 
year. The furnaces in blast at the close of last week 
stood at 83—the same as in the preceding week, but one 
more on hematite ironstone and one less on ordinary. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 256,476 tons yesterday afternoon, 
as compared with 260,340 tons yesterday week, thus 
eg a reduction amounting for the week to 3862 tons. 
The following shipments of pig iron were reported last 
week: South America, 370 tons; France, 190 tons ; Aus- 
tralia, 960 tons ; Germany, 383 tons; Holland, 587 tons ; 
China and Japan, 250 tons ; other countries smaller quan- 
tities ; coastwise, 3512 tons. 


Finished Iron and Steel.—There is no abatement of 
activity in the manufacturing branches of the Scotch iron 
and steel trades. S'or Scotch hematite pig iron the price 
is quoted at 86s. per ton by the merchants, laid down at 
the steel works. Things have improved somewhat, but 
there are still complaints here and there as to dilatoriness 
in implementing contracts at the shipyards. The steel- 
makers are preparing to carry out extensive repairs when 
the works are laid off for the New Year holidays. Makers’ 

rices are as follow: Angle-bars, 8/. 33g ton ; ordinary 

ars, 9/. ; ship-plates, 87. 5s. to 8/. 7s. 6d.; boiler-plates, 
9/. 103. per ton. 


Sulphate of Ammonia.—This commodity is in firm de- 
mand at 117. 8s. 9d. to 111. 10s. per ton f.o.b. Leith, spot, 
while business has lately been done at 11/. 13s, 9d. per 
ton, for January to June deliveries. 


Glasgow Copper Market.—Nothing was done in the 
copper market at either meeting last Thursday, but in 
the forenoon the price was marked down 2s. 6d. per ton. 
On the following forenoon no business was done, but the 
price was advanced 7s. 6d. per ton. In the afternoon the 
price dropped 5s. per ton, but without any business 
resulting. The market was idle on Monday forenoon, 
and the price was 15s. per ton down. The price was 
rather better in the afternoon, and 50 tons were sold. 
Nothing was done yesterday, and in the forenoon the 
_— fell 5s. per ton, and other 15s. in the afternoon. 

opper was not dealt in this forenoon, and quotations 
were again down about 10s. per ton. One lot changed 
hands in the afternoon, and the closing quotation was 
721. cash per ton, and 69/. 10s. three months. 





The New Locomotive Works for the Glasgow and South- 
Western Railway Company.—The Glasgow and South- 


Western Railway Company will, within the next few 
days or so, commence the erection of a new locomotive 
works at Barassie, in lieu of thoseat Kilmarnock. Forty 
acres of ground have been purchased for the —- 
from the Duke of Portland, who is the chief landed pro- 
prietor in the district. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The monthly return of the 
Hull Incorporated Chamber of Commerce and Shipping 
shows that the total weight of coal forwarded to the port 

during November was 293,792 tons, which, com 
with 278,016 tons in the corresponding month of 1898, 
gives an increase of 15,776 tons, or 5.6 per cent. In the 
eleven completed months of the year 3,248,160 tons were 
sent, as compared with 3,142,832 tons in the correspond- 
ing period last year. This shows an increase of 105,328 
tons, or 3.3 per cent. A much larger business has been 
done coastwise during November than was the case in 
October. In the latter month 25,877 tons were sent, 
while the present return shows the ciearing of 42,190 tons. 
During the eleven months 26,393 tons were despatched 


bad | coastwise. The exports for last month show a falling off 


to the extent of over 37,500 tons, but there is an increase 
in the tonnage dealt with during the eleven months. Last 
month the exports only reached 126,963 tons, against 
164,539 tons in November, 1898. The total quantity ex- 
ported in the eleven months reached 1,685,170 tons, as 
compared with 1,579,357 tons last year, an increase of 
105,813 tons. The falling off in the export trade this 
month is accounted for by the lessened tonnage taken 
by Norway, Sweden, and Germany. 


Sheffield Corporation and their Electric Light. — The 
Sheffield Corporation do not appear at all enamoured of 
the bargain they made, when some twelve months — 
they purchased from a local company the electric light 
undertaking. From the very first the Electric Light 
Committee found themselves confronted with the diffi- 
culty of carrying on remuneratively an undertaking 
which appears to be largely over-capitalised, and the 
initial year’s working is likely to end with a deficit of 
about 30007. Soon after assuming the direction of the 
business the Committee determined to see how they 
stood financially, and a lengthy report was submitted b 
Mr. William Johnson, the mai r. Not satisfied wit 
this, a consultation was ameagt with Mr. Robert Ham- 
mond, M. Inst. C.E., M.I.E.E., of London, and that 
gentleman made important suggestions for the modifica- 
tion of the system, both of generation and of distribu- 
tion, now in use in Sheffield, and advised the inclusion of 
outlying districts within the area of electric light and 
power supply. Mr. Hammond’s important suggestions 
were severely criticised by Mr. Johnson in a lengthy 
report. The whole matter came before the City Council 
on Wednesday last, when considerable dissatisfaction was 
expressed by many of the members at the unprofitable 
bargain the Corporation appear to have made, 


The Iron and Steel Trades.—The activity in the iron 
and steel trades of the district continues, and the oa 
= is that never were they more prosperous t ab 
the present time. Many of the contracts entered into at 
comparatively low prices are now running out, and con- 
sumers are ising the meaning of the numerous advances 
which have taken place during the past six months. Not 
only are prices very much hig! er, but there is an absolute 
scarcity of material. Especially is this the case in Swedish 
irons, and local firms are appealing to Swedish makers to 
supply them on their own terms. Their only desire is to 
obtain material to carry on their operations, One im- 
portant cause of the falling off in the Swedish output is the 
dearth of charcoal, so much of the wood and labour 
having gone into the wood pulp trade. The manufac. 
ture of Lancashire iron has during the last decade be- 
come so unprofitable, that firms have gone out of it and 
are now paying their attention to the production of pig 
iron and Siemens-Martin steel. In the t brands of 
Swedish irons the demand is considerably in advance of 
the supply, and the position of trade generally very 
prosperous, 


South Yorkshire Coal.—The advent of cold weather has 
put new life into the house coal trade of the district, 
which for a time showed signs of weakening. The de- 
mand is brisk and pits generally are working full time. 
Stocks are very light. The demand for steam coal seems 
to be increasing rather than diminishing as the season 
advances. In Sheffield, manufacturers are finding ib 
difficult to obtain a sufficient supply of fuel, and firms 
are actually having to stop work for half a day at a 
time while supplies are brought in. This is not on ac- 
count of scarcity of fuel, but owing to the railway com- 
panies being unable to deliver it. So grave has the 
position of affairs become that coalowners in their new 
contracts are asking consumers to agree to a clause, 
removing the responsibility from their shoulders where 
delay arises from the action of the railway companies. 
Prices continue firm and owners decline to enter into 
long contracts even at the present high rates. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
very numerous attendance on ’Change, but the market 
was very depressed, and little business was transacted. 
The continued selling by warrant-holders, who had been 
affected to some extent by the unfavourable war news, 
was blamed for the unsatisfactory state of affairs. It 





was agreed, however, that the dearness of money also 
had a good deal to do with the action of disposing 

















































































aT ERR 


RS BRT TIN ERE RTOS PO NEN ET PE 


So Reem 


766 





ENGINEERING. 


[Dec. 15, 1899. 








of warrants, holders not caring to carry over, and another 
fact was recognised, viz., that as the Christmas holidays 
approach a quiet time is generally experienced. The 
fixing of quotations for makers’ iron was almost impos- 
sible. Makers of pig iron, all of whom are well sold, 
were quite independent of the market, and they would 
not reduce their quotations. On the other hand, buyers 
would not touch iron at anything like the rates named 
by producers. Some business was reported to have been 
done by merchants at 68s. and 68s. 6d. for No. 3 g.m.b. 
Cleveland pig, but there was little iron indeed in 
second hands, and the transactions must have been very 
small, Reliable quotations for other qualities of Cleve- 
land iron were unobtainable. Middlesbrough warrants 
fell to 66s. 104d., and later in the day further a to 
66s. 6d., which was the closing cash price of buyers. Nos. 1, 
2, and 3 east coast hematite pig were nominally 82s, 6d. 
No quotation for Middlesbrough hematite warrants. 
Spanish ore prices were fully maintained. Rubio was 
2is. ex-ship Tees sellers. To-day the market was quite 
lifeless. There were no quotations for makers’ iron. 
Middlesbrough warrants fell rapidly to 64s. 9d., but 
afterwards recovered a little and closed 65s. 44d. cash 
buyers. 

Manufactured Iron and Steel.—In every branch of the 
manufactured iron and steel trades there is a very large 
amount of work being turned out, and several firms are 
being pressed for deliveries. Complaints are numerous 
that deliveries are seriously hampered by the short supply 
of trucks. Common iron bars are 8/. 15s.; best bars, 
91. 5s.; iron and steel ship-plates, 8/.; and steel boiler- 
plates, 97. 5s.—all less the usual discount. 


Coal and Coke.—Great firmness characterises the fuel 
trade, and both coal and coke are very scarce for earl 
use, Bunker coal is very stiff, and in great demand, 
especially for this years delivery. Gas coal is now 
almost unprocurable for early delivery and any small odd 
lots that are occasionally found to be available for sale 
realise fancy prices. The demand for coke is enormous, 
and very high rates have been paid for extra quantities 
required to carry the blast-furnaces over the Christmas 
holidays, as much as 27s. having been paid for common 
blast-furnace qualities delivered at Cleveland works. 
Demand for forward delivery is also very good, and 
in fact, there are buyers of medium furnace coke at 23s, 
and 24s. delivered here over the first half of next year. 


Cleveland Institution of Engineers.—At the second 
meeting of the session of the Cleveland Institution of 
Engineers, held on Monday, Mr. J. H. Ashby, of Lon- 
don, read a paper on ‘‘Superheated Steam,” which he 
illustrated by limelight views. The object of his dis- 
course, he said, was to lay before his audience the advan- 
tages which could be obtained in the daily working of 
the various plants in that district by the use of super- 
heated steam, and to em that the present system of 
steam generation might be materially improved by super- 
heating, In that district a large amount of boiler power 
was required to supply the necessary steam for the 
blowing engines, feed — and auxiliary engines, 
But, in view of the large number of boilers, . one 
wondered what became of the steam, assuming the 
evaporative capacity to be anything approximating 
to the boiler rating. There must be a very great 
loss somewhere, and there was no doubt that the pri- 
mary source of loss was radiation, and consequent con- 
densation in the steam mains; secondly, there was a 
further, and perhaps greater, loss due to cylinder con- 
densation. In that district superheating had been at- 
tempted, but not, so far as could be “age es from 
members of their society, in any carefully thought-out 
form, or with any experimental data to work upon. The 
late Mr. Jeremiah Head—one of the past-presidents of 
the Society, the value of whose services to that institute it 
was difficult to estimate—in conjunction with Mr. Perrett 
made some tests, about. fifteen years ago, on the Bolton 
superheating engine. It was evident, from Mr. Patchell’s 
eriticiams of the experiments, that had the system of 
brick superheating, if he might use the term, come to a 
commercial success, it would have been used in that dis- 
trict, and that the brick-lined regenerators would have 
been worked in pairs—one on and one off. There was, 
no doubt, continued Mr. Ashby, that shortly higher 
degrees of superheat weuld be introduced, and the matter 
was now being experimented on. They would all welcome 
the results of these experiments. 








NOTES FROM THE SOUTH-WEST. 

Water Supply of Bristol.—The new Yeo reservoir, which 
is the sixth largest in Great Britain, is now ready to 
receive its supply. The water area of the reservoir, when 
full, is approximately 450 acres, and the reservoir, when 
filled, will hold about 1,800,000,000 gallons. The reservoir 
has m formed by constsucting an earthen embank- 
ment or dam across the valley of the Yeo at a point 
close to Park Bridge, and about a mile from Blagdon. 
The embankment at its highest point is 43 ft. above the 
surface of the ground, and the greatest depth of water 
in the reservoir will be 37 ft. The length of the embank- 
ment is 530 yards, and over the top a carriage road has 
been constructed to take the place of a portion of the 
old road to Blagdon, which is submerged in the bed of 
the reservoir. The length of the lake formed by the 
reservoir will be about 1} miles.) The water is taken 
from the reservoir by means of a brick tunnel 10 ft. in 
diameter, the water being controlled by la outlet 
valves. Compensation water has to be provided for the 
river, and to regulate this water ae apparatus has 
been designed and constructed. The byewash (for the 


purpose of discharging flood waters) 360 yards long and 
180 ft, wide, at the crest of the weir has been constructed 





in masonry, chiefly with Cheddar and Tytherington stone 
itching, set in cement, while Forest of Dean stone has 
n largely used in a bridge constructed over the bye- 
wash, and in other ornamental parts of the work. The 
weir stones and the pitching of the inner slopes of the 
embankment are of Dartmoor granite. At the Rickford 
spring an ornamental gauge house has mn erected for 
measuring the water, which is conveyed to the reservoir 
by means of a 27in. cast-iron pipe, the distance being 
about two miles, Similar arrangements have been made 
with regard to the Langford spring, and the distance in 
this case to the reservoir is nearly 3} miles, the pipe 
being 21 in. in diameter. Adjoining the reservoir, engine 
and boiler houses are in course of erection for the recep- 
tion of pres machinery, by means of which the 
water will be pumped through cast-iron pipes to the 
existing North Hill tunnel of the Bristol Water Works 
Company, a distance of about five miles. The engines 
are of the compound rotative beam type. The engineers 
are Messrs. T. and C. Hawksley, and the reservoir, with 
the exception of the Vyrnwy reservoir, is the largest 
which they have designed. The contractors for the 
ere works are: Reservoir, Messrs. Pethick 
rothers, Plymouth; engine, &c., houses, Messrs. 
Hodson and Son, Nottingham ; engines and machinery, 
the Glenfield Company, Kilmarnock. 


Water Supply of Neath.—A representative meeting of 
local bodies was held at Neath on Tuesday, with the view 
of promoting a scheme for the better supply of the district 
with water. The Ystradfellte scheme was discussed, and 
it was eventually agreed to appoint a committee of two 
representatives from the various local ies, who are 
empowered to engage the services of an expert to report 
on the watershed, at a cost not exceeding 300/. 


Swansea.—It is proposed to erect a large warehouse at 
the South Dock, and also to increase the quayage at the 
same dock to the extent of another 1000 ft., at a cost of 
about £50,000, 


Plymouth.—Next year the steamers of the Aberdeen 
Line will make Plymouth a port of call for the landing of 
passengers on their homeward voyages from Australia 
and the Cape. The Moravian, which recently sailed on 
the outward voyage, will be the first to land passengers 
at Plymouth on her return some four months hence. The 
calling of the outward-bound boats will depend, to some 
extent, on the issue of the present war ; but the ultimate 
intention is to have a service every three weeks for the 
Cape (vid Teneriffe), and for Albany, Sydney, and Mel- 

urne. 


Bristol Docks.—An arbitration on a purchase by the 
Bristol Town Council of a portion of Sir Greville Smyth’s 
estate at Ashton for the purposes of the Bristol Dock 
Act has resulted in an award of 26,983/. Sir Greville’s 
claim was 65,0007. ; the Council offered 25,000/. 


Great Western Railway.—There is a prospect of the 
Great Western Railway Company taking in hand the 
doubling of its main line between Dawlish and Teign- 
mouth. Notice has been served on the Dawlish Town 
Council that the company intends applying to Parliament 
for powers in the matter, and plans have coe deposited. 


The New Royal Yacht.—An official water test of the 
— and boilers of the new Royal yacht Victoria and 
Albert has resulted favourably. The yacht will be un- 
— at Pembroke, January 3, for preliminary steam 
t > 


Wireless Telephone Experiments.—During the last few 
days experiments have been made by Mr. Schaffer, of 
Buda Pesth, in wireless communication between Penarth 
and points on the other side of the Channel. Successful 
telephone m es were sent to Weston-super-Mare and 
other places. The principle upon which this new system 
is worked is practically the same as that adopted for 
wireless telegraphy, but it is stated that some improve- 
ments have been made. 


Cardiff.—Quotations for house coal have been well 
maintained ; the best descriptions have made 20s. to 21s. 
per tun, while secondary qualities have brought 19s. to 
193. 6d. per ton. House coal has also brought late rates ; 
No. 3 Rhondda large has realised 15s. 6d. to 16s. per ton ; 
foundry coke has made 29s. to 30s. per ton ; and furnace 
ditto, 26s. to 28s. per ton. In the iron ore market the 
current quotation for the best rubio has been 19s. to 
19s. 3d. per ton. 








MISCELLANEA. 

AN electrolytic process for sharpening files has been 
tried by Mr. S. Cowper-Coles, who finds that the best 
results are obtained by using ferric chloride as the elec- 
trolyte, and high current densities. 


Building operations are expected to be brought to an 
entire standstill in Chicago after January 1 next. Con- 
tractors are taking up no new contracts, and assert that 
they will not do so until the freedom is restored to their 
workmen. 


The opening meeting of the fourth session of the Liver- 

1 Self-Propelled Traffic Association will be held at the 

oyal Institution, Colquitt-street, on Tuesday evening, 

December 19, at 7.45 p.m., when the President and Council 

will be at home to members and guests. Later on in the 

evening, the judges’ report on the 1899 trials of motor 
vehicles for heavy traffic will be presented. 


The traffic receipts for the week ending December 4, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,739,369/., which was earned on 19,548 
miles. For the corresponding week in 1898, the receipts 
of the same lines amounted to 1,644,923/., with 19,253} 








miles open. There was thus an increase of 84,446/. in the 
receipts, and an increase of 294? in the mileage. 


In a recent communication to Nature, Mr. Davidson 
records the results of his inquiry into the distances at 
which the great explosion at St. Helen’s was noted. The 
district in which the effects were felt seems to have been 
of an elliptical shape, the major axis being nearly 40 
miles, and the minor between 27 and 28 miles in length. 
Lp —* distance to which windows were shaken was 

miles, 


We understand that the Robin and Nightingale, 
shallow-draft twin-screw gunboats, are to be sent out 
forthwith to South Africa. These are two out of six 
vessels of a similar class built by Messrs. Yarrow and Co., 
Limited, some two years since. Two of them went to 
Chinese rivers and two to the Niger Protectorate. The 
dimensions of these gunboats are 100 ft. in length by 
20 ft. beam. Their draught was 9in. when carrying a 
load of 25 tons, and the speed 10 miles an hour. 


Professor Freeman, of the Armour Institute, Chicago, 
has been experimenting with a view to devising means 
for the continuous production of calcium carbide. In his 
apparatus a powder, consisting of 60 per cent. of lime 
and 40 per cent. of coke, was fed eons a hollow carbon 
forming one electrode of an electric furnace ; and it is 
stated that a continuous supply of molten carbide was 
thus obtained. If the pa proves workable on a com- 
mercial scale, it should considerably reduce the cost of 
acetylene, 


The trade and navigation returns for November show 
exportsamounting to 24,571,940/., an increase of 4,751, 940/., 
or 23.9 per cent., on the corresponding month of 1898, 
the imports amounting to 44,244,811/., an increase of 
2,175,997/., or 5.1 percent. The value of the iron and 
steel exports was 2,792,488/., against 1,854,737/., an in- 
crease of 50.5 per cent. ; and of coal and coke exports 
2,014,827/., against 1,732,950/., an increase of 16.2 per cent. 
Exports for ten months ended October 31 amounted to 
444,339,264/., an increase of 19,055,833/., imports to 
242,622,158/., an increase of 30,209,774/., and re-exports 
to 59,393, 958/., an increase of 4,308, 841/. 


Owing to the growth of the incandescent system of gas. 
lighting in Germany, proposals have been made to re- 
duce greatly the candle-power of the gas provided, with a 
view to cheapening its production. Thus at ee the 
question has been seriously debated as to whether it would 
not be well to reduce the candle-power from 14, its present 
value, to 10, and finally to 8. Experiments show that 
when used with an incandescent mantle, the poor gas 
has in certain cases given even more light than the rich. 
Thus, in one series of tests, a burner of this type was sup- 
plied with gas ranging in candle-power from 15 to 2, and 
the latter actually gave the best light. Probably it con- 
tained a considerable amouut of hydrogen. With the 
recent improvements in water-gas manufacture, a gas 
rich in this constituent can now be very cheaply produced. 


Sir F. A. Swettenham, Resident - General of the 
Federated Malay States, declares that there are no signs 
of exhaustion in the tin-producing districts there. In 
fact, the total area of Perak alone is 6,400,000 acres, of 
which only the odd 400,000 have been touched either for 
agriculture or mining purposes; whilst in Pahang, which 
isa much larger State, the tin deposits have scarcely been 
worked. The principal difficulty met by the tin miners 
at present is a scarcity of labour, the mining being carried 
on by Chinese coolies, and curiously enough the rise in 
the value of the tin is actually tending to reduce the out- 

ut. The Chinaman at present prices can make a living 

y fossicking on his own account, even though his output 
is small, and prefers this to working for wages at a regular 
mine, where he would produce more. 


At a recent meeting of the London Section of the 
Society of Chemical industry, Mr. W. F. Reid showed 
specimens of a new substitute for india-rubber and gutta- 
percha, introduced by the Velvril Company. The ma- 
terial in question is made by nitrating castor oil, and then 
ne with it a proportion of low-grade nitro- 
cellulose. This proportion varies with the kind of ma- 
terial desired, it being possible to make ‘‘ velvril” either 
as hard as vulcanite or as soft as the softest rubber. The 
product is non-explosive, and not more inflammable than 
true rubber. Samples of belting and tubing were ex- 
bibited, as well as applications of ‘‘ velvril” asa cement, 
varnish, or paint. The tubing is unacted upon by 
carbon disulphide, benzine, oil, or gas, and resists atmo- 
spheric influences much better than rubber. 


Some interesting experiments on the reductions of zinc 
oxide under pressure were recently made at the Royal 
Polytechnic School, Berlin, ” Dr. R. C. Schiipphaus 
and Dr, E. E. Lungwitz. The apparatus used was 
heated electrically, and consisted of an outer vessel of 
cast iron, lined thickly inside with blocks of fireclay, a 
space in the centre of these blocks er reserved to re- 
ceive a crucible ; surrounding the crucible was a cylinder 
of fireclay, over which a fine platinum wire was strung. 
A current passed through this wire provided the required 
source of heat, whilst the temperature attained could be 
measured by means of an electric pyrometer. The cast- 
iron containing vessel was provided with a cover, which 
was bolted on and made a tight joint. Any desired pres- 
sure could be maintained inside the crucible by means of 
a Natterer air-com r. hen zinc oxide was reduced 
under pressure inside this vessel, the sublimation of the 
metal was prevented, and it collected as a fluid at the 
bottom of the crucible, and could be cast in ingots. 
Similarly, commercial zinc dust was easily fused and cast 
into ingots. Apparently, moreover, the experimentalists 
suc ed in producing a lower oxide of zinc, which is 
— stable at ordinary temperatures, and is of a yellow 
colour 
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NOTES FROM JAPAN. 
(From ouR Own CORRESPONDENT.) 


HoxkkKaIpo, or Yesso as it used to be called, is the 
most northern of the four great islands of which Japan 
po is composed (Fig. 4 annexed). It is the least 

nown and least important, so far as foreign trade is 
concerned. The only part open to foreign import trade, 
under the old treaties, was Hakodate. Until relatively 
co recent years no serious effort was made to develop 
the resources of the island, and to this day the resi- 
dent population does not much exceed half a million, 
16, of whom are Ainu or aborigines. These abo- 
rigines are a very inferior race and are fast dying 
out, the males generally being great drunkards. The 
Japanese Government seems to have done all that is 
possible to make self-reliant subjects of them; but 
naturally they are hunters or fishermen, and do not 
take kindly to cultivating the soil. In many ways 
they are similar to the American Indian. 

The island of Yesso is about 200 by 300 miles in 
size. The principal harbours are Hakodate, a fine 
anchorage, where two patent slips and a dry dock 
550 ft. by 75 ft. are being built (the dock is intended 
to take in any of the large steamers of the Nippon 
Yusen Kaisha, the slips are for the small coasting 
craft); Muroran, a fine land-locked harbour, from 
which large quantities of coal and railway sleepers 
are exported to China; Otaru, where a fine break- 
water is being built ; and Kushiro, one of the termini 
of the Government railway, which is at present under 
construction. This latter harbour is very much 
exposed during mest of the year, and in the summer 
months the difficulties of approach are increased by 
the frequent fogs which rise about that part of the 
coast, 

The climate in summer is a very fine one, and 
foreigners who go there for their summer vacation join 
in saying that it does them nearly as much good as a 
trip to Europe or America. January is the coldest 
month, and though in the plains of Ishikari, Kami- 
kawa, Tokatsu, and Kushiro, the frost is most severe, 
yet it is healthy. The winds are north-west, and 
most snow falls on the west coast, least on the south- 
east. February is much the same as January, except 
that the snow hardens and sleighs can be used for 
hauling. In March, with the exception of the south- 
west coast, the enone averages below freezing 
point, and in the plains of Takatsu and Kushiro a 

at deal of snow falls, but as it is hard it does not 
interfere with sleighing. In April, south-east winds 

revail, the temperature rises and the snow melts. In 

ay, in the interior plains, itis much warmer, but in 
the average year there is still hoar frost on the plains 
of Kamikawa, Tokatsu, and Kushiro. During this 
month on the a lands floods are caused by 
the melting snow. une the plains, hills, and 
forests are covered with green. From the middle of 
July on the plains the mercury rises to over 86. The 
one drawback from Chishima to Cape Yorimo is the 
fogs which then abound, August is the warmest 
month of the year, with a temperature of 86 in the 
shade, In September the temperature falls, and it is 

uite cool on the sea coast. During October there is 
rost all over the island, and the leaves have all 
assumed their autumn colour. November is cold, the 
temperature falls quickly, and there is occasionally 
snow. In December, except on the south-west coast, 
the mercury averages below freezing, and north-west 
winds prevail. The land so far surveyed as suitable 
for cultivation amounts to 3,381,000,000 teubos. A 
tsubo is 6 ft. by 6 ft., or about four square yards. The 
grants given to households of emigrants are 15,000 
tsubo, with a frontage of 600 ft., running back 900 ft. 
from the road. Landis granted to emigrants free of 
land or other taxes for 20 years. 
The principal occupations are agriculture, raising 
silkworms; sea products, fish being very plentiful; 
forestry and mining—this includes coal, sulphur, 
manganese, silver, copper, gold, petroleum; of these 
minerals the most plentiful are coal and sulphur. A 
good deal of gold has lately been found, and there is 
quite a rush to the goldfields at present. Of all the 
places opened out by the revision of treaties to foreign 
capitalists, Hokkaido seems to be the place most suited 
to foreign enterprise, as it is possessed of large tracts 
of undeveloped country. 
The Government encourages, in every possible way, 
the immigration into the Hokkaido of suitable Japa- 
nese, by granting very favourable terms for travelling 
over Government and private rail and steamer lines. 
An excellent book which tells would-be emigrants how 
to proceed to get to their destination, and what to 
expect when they get there, is published by the 
Hokkaido Bureau. It tells them, too, of the hard- 
ships they are likely to undergo, and warns them of 
what is likely to prove the cause of failure if not 
guarded against. 
The Hokkaido Coal Mine and Railway Company.— 
This is the largest private epaypriy be the island. 
The capital of this company is 12,000,000 yen, and the 





length of railway owned and operated is 210 miles. 
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The line runs north and south through the central 
plain of the Hokkaido, connecting many important 
places. It starts from the port of Muroran and goes 
to Sorachibito, where it is connected with the Imperial 
Government Railway line, and turning at Iwaniizawa 
and passing Sapporo—the seat of the chief adminis- 
trative office of the Hokkaida, and where the head 
office of the company stands—it ends at the port of 
Otaru. Besides the above, railroads connect with all 
the coal mines, thus making direct transportation to 
the ports of Otaru and Muroran. The mines actually 
operated by the company are those of Yubari, 
Sorachi (Kami-Utashinai and Shimo - Utashinai), 
Poronai, and Ikushunbetsu. 

The Yubari mine is situated in the village of Nobo- 

rikawa, Yubari county, Ishikara province. The mining 
lease is 2,189,523 tsubo. There are two beds of coal, 
the thickness of the upper one being 25 ft. ,and the lower 
one 4 ft. The part of the mine now actually worked 
is both above and below the drainage level. The work 
of the mine began in 1890, and its coal was introduced 
into home and foreign markets in 1893. Its excellent 
—— being especially fitted for steamers, it soon 
ound favour with the public. The present annual 
production is 300,000 tons. However, a large amount 
of capital is being expended on the mine to extend 
the works and meet the increasing demand. 

The Sorachi mine lies in the village of Nayl, 
Sorachi county, Ishikari province. It is divided into 
two leases of Kami-Utashinai and Shimo-Utashinai, 
which are separately worked, and to each of which the 
facilities of railway transportation are extended. 
Kami-Utashinai is 1,309,924 tsubo. There are ten 
beds of coal, of a thickness of from 4 ft. to9 ft. The 

art hitherto worked lies above the drainage level, 
9ut an extension of mining operations below it is 
under contemplation. The Kami-Utashinai mine was 
opened in 1890. Since then its coal has been con- 
stantly supplied to home and foreign markets. The 
amount of the annual production is 150,000 tons. 
This coal is named Sorachi by the company, and 
ranks next in quality to the Yubari coal, and before 
the introduction of the latter into the market it was 
largely used for factories and steamers. A large 
amount of capital is being expended on the mine. 
The area of the Shimo-Utashinai is 1,825,138 tsubo. 
The beds are the same as those of the Kaimi-Uta- 
shinai. The opening of Shimo-Utashinai dates from 
1895, and a small quantity only of this coal is in the 
market. The Shimo-Utashinai coal somewhat re- 
sembles the Sorachi coal in quality, and especially 
the small coal which is considered the best for coke. 

The Poronai mine stands in the village of Poronai, 
Sorachi county, Ishikari province. The area of the 
mining lease is 620,000 tsubo. There are four beds 
with an average thickness of 5 ft. or 6 ft. The part 
above the level of drainage has been principally 
worked, but now operations have also been com- 
menced in the part below it. The mine was opened 
by the Imperial Government in 1879, when it was 
sold and transferred to this company. The annual 

roduction is 150,000 tons. The quality of the 

oronai coal has proved it the best fuel for railwa 
locomotives. Hence the Imperial Government rail- 
ways use a large amount of this coal under a special 
contract. It is also largely used by many other rail- 
ways. As it burns easily with little smoke, it is 
extensively supplied to Japanese and foreign men-of- 
war under special contracts. 

Ikushunbetsu mine is in the village of Ikushunbetsu, 
Sorachi county, Ishikari province. The area of the 
mining lease is 612,022 tsubo. There are four beds, 
each with an average thickness of 5 ft. The coal 
ranks next in quality to the Poronai coal. Its annual 
production is 40,000 or 50,000 tons. The part worked 
is above the drainage level. 

All the mines are connected by tramways from the 
pit mouths with the places where the sorting machi- 
nery is placed. As the company’s railroad branches 
out to each of these mines, and is directly connected 
with these sorting places, it enables the railway to 
carry coals quickly either to the port of Muroran, or 
that of Otaru, where there is complete machinery for 
weighing ana unloading. As the water is very deep, 
and the bay is surrounded by mountains, Otaru is 
better than Hakodate for the anchorage of a large 
number of vessels of any description. The ports of 
Otaru and Muroran have b»en made special export 
ports by the Imperial Government. The former espe- 
cially, being opposite to Vladivostock, has become a 

rt of foreign commerce. The loading of coals at 

Ytaru can be accomplished in good weather at the 
rate of 2500 tonsaday. As Otaru is the most im- 
portant port in Hokkaido, the Government has settled, 
after many years of deliberation, to make it a safe 
rt by fully dredging it and building a breakwater. 
he rate of loading will be increased by the comple- 
tion of this work. 

A number of steamships are owned by the company, 
and several more are in course of construction. Direct 
exports are constantly made by these bottoms and by 
chartered steamers. 

Otaru Harbour Works.—By the Imperial Edict of 





July 8 last, Otaru has became one of the open ports 
of Japan. Situated on the west coaet of the Island 
of Yesso (now generally known as Hokkaido) with 
some 300 miles of shore line devoted to fishing on 
each side, and backed by an extensive agricultural 
country, Otaru has naturally been the entrepét of 
nearly one-half the produces of the whole island. 
Owing, however, to its imperfectly sheltered condi- 
tion, there is often a heavy sea inside the harbour, 
rendering not only the shipping of freight totally im- 
possible, but even the anchorage unsafe. In order to 
meet the demands of the growing traffic, the Japanese 
Government after pees. gts. Sesme ed has under- 
taken to transform the open road to a closed harbour. 
The work now in course of execution is a breakwater 
4250 ft. long. This, with the detached breakwater 
nape will shelter an area of 900 acres, and thus 
orm one of the moet spacious harbours of the kind in 
the world. It is, perhaps, the boldest engineering 
feat which the Japanese Government has ever under- 
taken, and it is noteworthy that the work from its 
inception to its actual execution has been carried out 
os apanese engineers. The design was prepared 
after careful surveys and observations extending over 
more than two years. The actual work of construc- 
tion was begun in May, 1897, and is now in a fair 
state of progress. 

The breakwater (Fig. 1, page 758) consists of an up- 
right wall 24 ft. in width and composed of concrete 
blocks resting on a rubble mound which is carried wh 
20 ft. below low-water ordinary spring tides. he 
blocks, the largest weighing 23 tons, are set with an 
inclination of 71 deg. 34 min., and are bonded laterally. 
Longitudinally they are joined by joggles inserted in 
a form of soft mortar down to below low-water mark, 
after the blocks have settled down; concrete depo- 
sited in situ 3 ft. to 5 ft. thick, forms the top of the 
wall. All necessary og sar gd of the wall with 
increased depth is to be effected by brise lames, con- 
sisting of 12-ton blocks. The greatest wave assailing 
the breakwater does not come from the line of direct 
exposure, as the distance of land in that direction is 
not more than 20 miles, but the heaviest sea is from 
the north-west, which turns into the harbour, raising 
waves more than 15 ft. high. The recorded pressure 
was on one occasion more than 1 ton per square foot. 

The photographs reproduced on pages 758 and 767 
show the manner in which the work is being carried 
out. The yard is about 8 acres in extent, all reclaimed 
for the purpose. The Titan (Fig. 2) and Goliath 
(Fig. 3), which are the principal machines in use, were 
made by Messrs. Stothert and Pitt, Limited, of Bath. 
The writer is indebted to Mr. Aoki, the resident 
engineer of the works at Otaru, for photographs and 
information from which the present notice has been 

re é 
. hore forms the second of the harbour works in the 
island of Hokkaido, the first being the lately com- 
ayy works of the beautiful harbour of Hakodate. 

th of these works have been carried out according 
to the designs of the chief engineer, Mr. Hiroi. 

Several other harbour works on the eastern and 
northern coast of the island are already under con- 
sideration by the Government, and will probably be 
put in execution before many years. 


Tokio, November 2, 1899. 


When down in Osaka the other day I was shown 
a model of the new harbour, which is now in the 
course of construction, and of which I hope to send 
full particulars later on. 

The harbour model, made to scale, shows very 
clearly what a difference it will make to the trade 
of Kobe when the work is completed. As your 
readers who are interested in the subject no doubt 
know, Kobe is the port of entry for all goods from 
abroad, for Osaka and the surrounding district. 
Osaka at present is approached by water up a shallow 
narrow river, the depth of which only allows small 
coasting craft to enter. Even at spring tides not 
more than 12 ft. at high water is available. At 
the entrance of the river is a bar, and outside of 
this lies the whole stretch of Osaka Bay, opposed to 
southerly and westerly gales, making it impossible 
for large steamers to lie outside of the bar and dis- 
charge into lighters, except when the sea is very 
smooth. In summer the preyailing winds are from 
the south, and in winter from the west. This new 
harbour is planned to allow of vessels drawing 28 ft. 
of water entering and leaving the harbour at low 
tide. At springs there is a rise of 7 ft. The new 
harbour will have plenty of area, and the model 
shows several ironclads lying in it, with large Trans- 
pacific steamers lying alongside of the wharfs. 

It stands to reason that after the completion of 
this harbour the bulk of the cargo intended for Osaka 
will be sent direct there, and gradually Kobe will 
be gee the go-by. At present goods intended for 
Osaka, which comprises the bulk of the imports into 
Kobe, are transhipped into lighters and sent to 
Osaka, a distance by sea and river of about 18 miles, 
or, in the case of the less bulky goods of a valuable 
nature, by rail to their destination. I understand 





the cost of transporting by water one bale of cotton 
from Kobe to Osaka is about ls.; in addition to this 
charge there is the risk of transport, and the delay 
which sometimes occurs through bad weather. 

The principal work necessary for the making of 
the harbour is the building of a breakwater, which 
is to be of dumped concrete blocks, and the dredg- 
ing of the flats. The work has been under way 
now for about two years, and it is expected to com- 
plete the whole in six years more. 

The present river will be connected with the har- 
bour, except in flood time, when gates will close the 
stream and divert it into a new channel, so as to 
carry the silt away clear of the harbour altogether. 





INDUSTRIAL NOTES. 

In continuation of the Notes of last week on Foreign 
Labour Statistics, those of the United States require 
more attention. They are fuller and better marshalled 
than those of any other country. Indeed, both the 
Federal Authority and the States Legislatures have 
for a long period given special attention to labour 
statistics, but home and foreign. Up to 1875 the 
report of Dr. Edward Young, in two volumes, on 
labour in Europe and America was the best and most 
reliable work to be found in any language. As a work 
of reference at that date it is still of immense value. 
Some of the figures in the present report take up the 
tale from that date, 1875. One pregnant fact stares 
us in the face at the outset, namely, that while the 
wages of labour have advanced in Europe since 1875, in 
America they have declined in nearly all instances, 
though not quite in all. In agriculture the average 
monthly wages over all the States in 1875 was 
4]. 2s. 10d.; in 1892, latest figures, the average was 
3l. 17s. 6d., without board; with board, in 1875, 
21. 13s.; in 1892, 27. 12s. 3d. Day wages in 1875, 
7s. 1d.; in 1892, 5s. 5d.; or with board on 5s. 74d. 
to 4s. 3d. Average day wages by year or season, in 
1875, was 4s. 6d.; in 1892, 3s. 10s.; service in har- 
vest in 1875, without board, 3s. 3d.; in 1892, 2s. 9d. 
In New York City the average daily wages of labourers 
was 6s. 104d. in 1886, and 6s. 97d. in 1898 ; in Chicago 
there was no change, 6s. 3d. In the iron and steel 
trades in New York and Chicago the changes were 
few and unimportant, with slight increases in three 
branches, decreases in four branches; in Chicago 
there were slight increases in six branches, decreases 
in three. In the building trades stonecutters and 

ainters had an increase, the rest remained stationary. 

n a engineers and other iron and steel 
users gained somewhat in the four years, 1886 to 
1898, in three branches, and lost in five. In St. Louis 
the same workers gained in three, lost in four, re- 
mained the same in two branches. In Boston and 
Baltimore the changes in wages were immaterial in 
the engineering and cognate industries. In Massa- 
chusetts the losses in wages since 1889 have been 

reat in some of the iron, steel, and other metal-using 
industries, as, for example, moulders, engineers, 
metal-workers, agricultural implement-makers, arms 
and ammunition workers, electrical workers, makers 
of scientific and musical instruments, and of clocks, 
watches, and jewellery ; whereas shipbuilders, artisan 
toolmakers, makers of. apparatus for cooking, heating, 
and lighting, and of bicycles and tricycles have gained 
in wages in the nine years. 

The figures given for some groups of industries are 
too numerous and varied to be reproduced in these 
brief Notes, and they are so given that averages of any 
value cannot be given. In Connecticut the highest 
wages are in the musical instrument trades, 13d. per 
hour ; carriage builders, &c., 114d. per hour ; firearms 
workers and silver and plated wire workers, 103d. per 
hour ; in machine shops, 104d. per hour. Ironmoulders 
got 94d. per hour, brassworkers, stonecutters, and 
rubber workers 9}d., per hour; cutlery and tool- 
makers and wire-drawers, 9d. per hour, all other trades 
below 9d. per hour, down to 54d. in cotton mills. The 
figures as a whole indicate a decline of wages in 
tendency when not in fact, and, as compared with 
England, the wages per hour are in many cases lower, 
while the cost of living is higher in the States. 

As regards the hours of labour, the number of hours 
vary greatly even in the same trades. In Norway the 
average is 9 hours 9 minutes per day ; 13.05 per cent. 
worked less than 9 hours ; 77.94 per cent. from 9 to 
10 hours ; and 9.01 per cent. over 10 hours per day. In 
Sweden the hours varied from8to over 12 hours per day. 
Those who worked only 8 hours were mostly miners 
and glassworkers, but more of the same class worked 
from 9 to 10 hours per day. In the iron and steel trades 
only 13 worked under 10 hours, most of them working 
from 10 to 11 hours perday. A few engineers worked 9 
hours, but the majority worked from 10 to 11 hours 
per day, many 12 hours. From 10 to 11 hours were 
general in most of the trades. In Denmark the hours 
of Government workmen varied from 8 to over 10} 
hours per day ; mostly the hours were 84 and 104, the 
magus wenees the longer time. In private firms 
the workers in iron, steel, and other metals work from 








9 to 104 hours, mostly the latter. In fact, from 10} 
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to1l hours prevail in most industries. Miners in 
Germany work from 8.2to11.6 hours per day, varying in 
different localities. On the State railways the hours 
differ according to grade, a few under 10 hours, the 
majority from 10 to 14 hours per day. In the Cologne 
district the hours are mostly 10 or 11 hours per day, a 
few under 10 hours, and a few over 11 hours. In Hol- 
land the working hours mostly range from 10 tol3hours 
per day, some work less than 10 hours, others more than 
13 hours per day. In Belgium the hours of engineers 
and other metal workers are mostly from 10 to 12 hours 

rday. In France from 104 to 11 hours per day, 
miners 8? to 11 hours. In Switzerland engineers work 
mostly from 54 to as high as 65 hours per week. In the 
United States engineers, &c., work mostly from 543 to 
58 hours per week, but the hours vary in different 
States. 





The report of the Ironfounders for this month states 
that ‘‘ the conditions and prospects of trade are to all 
appearances as bright as ever. The heavy engineering 
trades are actively employed, and there is no material 
change in our own industry. Most firms continue 
very busy, and have sufficient orders on hand to keep 
them well employed for some considerable time to 
come. Although prices are high, orders still continue 
to be given out.” The vo given in the detailed 
reports as to the state of trade in this branch fully 
bear out the above statement ; they are so eloquent 
of themselves that the summary is here reproduced : 














This Month. Last Month. 
State of Trade where | — sins 
Branches Exist. Number | Number | Number | Number 
of o oi et 
Places. |Members.| Places. |Members. 
Very good 94 13,897 100 | 13,923 
Good .. ee Pe 26 3,218 20 | 3,173 
Not so good .. AA 1 886 | 390 
Moderate a 2 242 a { 99 
— 1 108 | 
Dull sixty. 1 20 | 
Declining as : a 96 
Bad oe as ae 109 
Totals 125 17,871 125 | «17,790 











The list of members on the funds fully supports the 
figures in the above Table. The totals were: This 
month, 1644; last month, 1685; decrease, 41. Of the 
total, 290 were on donation benefit—-decrease, 3; on 
sick benefit, 455—decrease, 33; on superannuation, 
859—increase, 33; on travel, &c., 59—decrease 12; 
on dispute benefit, 1 only—decrease, 9. Were it not 
for the increase on superannuation benefit, the gross 
decrease would be 74 on the funds in the month. The 
cost of all benefits was 5077. 10s. 4d. per week, or 
about 67d. per member per week, the smallest propor- 
tion reached for many years. The increase in funds 
amounted to 2432/. 13s. ; the aggregate balance in hand 
reaching 89,918/. 3s. 4d. ; the total membership being 
17,871. An advance in wages of ls. per week has been 
conceded at Maidstone, being the amount requested 
by the members of the union. Some questions having 
arisen as to the grant of 100/. accident benefit to a 
member, the case was put before the whole body, 
when the grant was carried by a majority of 6359 
members. 





The report of the Amalgamated Society of Car- 

nters and Joiners shows that the marvellous activity 
n the building trades continues. Out of a total 
membership of 61,725 only 814 were on donation 
benefit, inclusive of any who were unemployed by 
reason of labour disputes, and of those in Canada, 
the United States, Australia, and South Africa. 
There were, in addition, 1153 on sick benefit, and 833 
on superannuation allowance; total on the funds 2800. 
In congratulating the members on the flourishing 
conditions of trade, the report calls attention to the 
fact that usually after a period of great activity there 
follows a period of depression, as in 1875-9, and 
again in 1893-5. In 1894 there were no fewer than 
1944 members on donation benefit, the expenditure on 
that benefit alone costing 41,085/. in the year, which 
was equivalent to an average of 1580 men idle 
throughout the year, at a cost of 10s. each to the 
society. The loss of time was equivalent to 147,888/. 
in wages averaging the weekly earnings of the men. 
This reminder is given to inculcate the necessity of 
husbanding the resources of the union, and of thrift 
on the part of the members ; the lesson deduced is 
that shorter hours of labour, and less overtime would 
lead to more men basing employed in years of depres- 
sion. Then the men are charged to check the intro- 
duction of cheap foreign manufactured doors, &c., 
the importation of which is increasing year by year. 
The protest is directed chiefly against norway and 
Sweden, where the wages are low and the conditions 
of labour otherwise are unfair. In Canada and the 
United States the wages are higher, and English 
manufacturers are said to be able to compete. The 
men ask that evidence be given by master builders 
that the doors, &c., are made under fair conditions, 











and if not to refuse to fix the work. These are the 
are. whether they are wise or otherwise must 

left for those interested to decide. In Leicester a 
compromise has been agreed to, which seems to have 
given some satisfaction. In consequence of the war 
in South Africa the members of the union had to leave 
hurriedly, and deposit the branch books for ages 
some of the members in consequence had not been able 
to obtain ‘‘ clearances,” denoting that they were in 
limits at the date of the exodus. Arrangements are 
to be made to meet this emergency, so that members 
may not suffer, and that the funds shall not be im- 


posed upon. 


The Ironworkers’ Journal reports that an arrange- 
ment has been mutually arrived at between the 
operatives and Messrs. Palmers’ Company at Jarrow, 
whereby the tonnage men employed in the 36-in. mill 
shall be advanced 5 per cent. from September 25, and 
that they shall go on the Consett steel sliding scale, 
with certain modifications—first, in the event of a 
fall in prices, the ascertainments of the sale shall cease 
to act when the basis rates are reached ; second, that 
this arrangement shall not prohibit either side apply: 
ing to the Board for a rearrangement of rates should 
the present conditions of working be altered. The 
2% per cent. advance under the Consett scale, which 
came into force on October 1, has to be added to the 
5 per cent. granted from September 25, so that the 
rates to-day are based rates, plus 74 per cent. The 
agreement was confirmed by the Board. Dr. Spence 
Watson has given his award in respect of the Consett 
Works, and the Shearmen’s helpers in Nos. 1 and 3 
mills. The men claimed to be paid the same rates as 
at No. 2 plate mill. His decision is that there is to 
be nochange, thus upholding the decision of the stand- 
ing committee of the Board. The Board thanked Dr. 
Watson for his patient hearing of the case. Dr. Wat- 
son pays a high compliment to the men for the modera- 
tion and cogency of their statements, and of the argu- 
ments used to back up their case. Such a compli- 
ment will enhance their influence in conducting such 
negotiations. In the cases uf dispute at West Hartle- 
pool the report of the sub-committee was received and 
adopted as the decision of the standing committee, the 
same to take effect from June 26 last. Some com- 
plaints by the men at the Monkwearmouth Works 
were considered, together with the replies of the 
firm ; the Board decided that the matter cannot be 
taken up during the currency of the sliding scale 
agreement. A careful study of the above cases, and 
of the care with which all were considered and dealt 
with, shows how firmly the principle of conciliation 
has taken hold of both employers and employed in the 
iron and steel trades. The representatives of both 
meet together and discuss the most vital and delicate 
questions, all being impressed with the idea of right- 
fully doing what is to be done, whether the decision 
be in favour of the employers or the workmen. It is 
very rare to find any strong line of divergence. 


The report of the Associated Blacksmiths states 
that ‘‘ trade still continues good, and the prospects are 
hopeful and encouraging. The one drawback is the 
cost of material, which has gone up by leaps and 
bounds, until it has attained an almost prohibitive 
price. This is having an important influence in in- 
terrupting the free flow of new orders.” The report 
goes on to state that, in spite of this, there have been 
a number of bookings in all departments, both engi- 
neering and shipbuilding, during the month. ‘‘ Loco- 
motive factories,” the report says, ‘‘ are booked to 
overflowing, and night shifts are the rule. The sta- 
tionary engine and machine trade are also booming, 
and the shipping industry, which is an important 
factor, is still in a condition which affords little cause 
of complaint. The booking of new orders have been 
fairly good, and inquiries are numerous, so that pros- 
am orders may soon assume a more definite form.” 

he men are urged to husband their resources, and lay 
by for a rainy day. They are told that they have never 
had a more favourable opportunity for so doing than 
at the present time. In reviewing the position and 
prospects of the society, it is shown that there has 
been a decrease of eleven members on the quarter, 
nine being by death. But there were exclusions to 
the number of 62; admissions, 65. As regards exclu- 
sions, some of them show how badly some men can 
behave. Those given are exclusions for arrears, only 
two for going abroad. The benefits paid are given 
in each case, one as high as 53/. 3s. 4d., another 
30/. 8s. 6d., another 23/7. 13s. 9d., another 15/. 3s. 7d., 
another 13/. 15s. 1ld., and another 10/. 3s. 2d.; others 
above 9/. and between 8/. and 9/. each. Such men 
draw all they can in benefits, and then run into arrears 
necessitating exclusion. The arrears due at date of 
the report were 589/. 17s. 3d., or an average of about 
6s. per member. The income for the quarter was 
2488/. 6s. 1d.; the total balance, 16,0537. 5s. 1d. Cases 
of dispute having arisen as to superannuation, a vote 
has been taken of the members, when the right of 
appeal was carried by 438. The council have resolved 
to support the Dundee branch as to declining to work 








overtime ; but when the employers assent to a con- 
ference, they are prepared to make some arrange- 
ments in respect of overtime. A dispute arose in the 
Leith branch as to an underpaid workman; one 
member left, then the shop foreman discharged the 
shop delegate of the union. 





The report of the Cotton Spinners’ Provincial Asso- 
ciation shows that the number of members is increas- 
ing, but not, as the secretary puts, in proportion to 
the number of new mills which have commenced 
working of late years. The united membership is 
now 14,181 of allgrades. The number of full members 
unemployed is stated to be 4.4 per cent., as against 
4,22 per cent. in the previous month, and 3.58 per 
cent. a yearago. But the total number in receipt of 
out-of-work cee includes those on strike at the 
Glebe mills, these numbered 233 on full allowance. 
Apart from the strike at the Glebe mills, the officers 
of the association dealt with thirty cases of dispute of 
various kinds, and about a dozen other complaints. 
The report states that those disputes are not settled 
as quietly as they ought to be in the interest of all 
concerned. Another strike in connection with the 
the Glebe mills dispute was pending, the notices as 
to which expired last Saturday. The dispute relates 
mainly to bad spinning and the number of piecers to a 
certain number of mules. Though the joint committee 
settle a number of disputes there seem to be some 
which that committee fail to settle without a strike. 
But this need not be disheartening, as very much is 
done month by month. Notice is given for a new rule 
to increase strike pay, but the officials doubt the 
policy of this action, as tending to strikes. Eleven 
compensation cases were dealt with in the month. 

The proposal to establish a permanent Conciliation 
Board to deal with all questions of wages, conditions, 
hours of labour, &c., in the cotton trades, is still 
under discussion, but no final decision has as yet been 
come to. The council of the Operative Cotton Spinners’ 
Amalgamation have decided that the proposals of the 
Employers’ Federation are not such as they can re- 
commend the members of the amalgamation to accept, 
but an intimation is given to the employers that the 
council will consider any scheme on an auto- 
matic principle for regulating general advances or 
reductions based on a system that will work equitably 
for operatives and employers. The position assumed 
is not unfriendly, but the officials are cautious not to 
commit themselves as yet. 


The engineering trades throughout Lancashire con- 
tinue in a flourishing condition. The pressure of 
activity is maintained practically in all branches with 
work on hand, even in cases where new orders are 
said to be slackening down in exceptional instances. 
As a matter of fact, establishments generally have a 
sufficiency of work on hand to carry them well over a 
considerable portion of next year. Stationary engine 
builders who recently reported that new work was 
not coming forward quite so freely, state that orders 
are brisker. Machine-tool makers also have quite as 
much work on their books as they can manage for any- 
thing like early delivery. Locomotive builders and 
boilermakers are all very full of work, while electrical 
engineers and those engaged in hydraulic work are 
so pressed that they cannot at preseat entertain pro- 
posals for contracts os early delivery. As re- 
ards makers of textile machinery, loom makers are 
usy, but makers of spinning machinery state that 
there is a quietening down. The position, on the 
whole, is exceedingly good, and the prospects are 
most encouraging. The iron market has been mode- 
rately quiet, consumers apparently being covered for 
the present, but there are numerous inquiries for 
supplies in the coming year. In the finished branches 
manufacturers are well booked forward for five or six 
months to come, so that they: are indifferent as to 
further orders at present. The demand for steel con- 
tinues unabated, and prices all round are firm, in spite 
of irregularities in warrants. 





At the close of last week the secretary of the Mid- 
Lancashire Engineering Association of Employers 
received a notice from the Amalgamated Society of 
Engineers, stating that the men employed at Messrs. 
Dobson and Barlow’s engineering works at Bolton, 
would cease work in seven days unless an advance of 1s. 

r week were conceded in accordance with the award of 

rd James of Hereford, to whom the dispute in Mid- 
Lancashire was remitted. About 500 hands are 
affected by the notice, besides others not directly 
concerned. It is said that an important question of 
individual bar; a is involved in the dispute, so 
that it is not altogether due to any revolt against the 
award generally. In the present state of the engineer- 
ing trades it is hoped that the matter will be settled 
without any cessation of work. The Joint Committee 
may be able, in consultation with Lord James, to effect 
an arrangement which will be acceptable to both 
parties. 











The position of the iron and steel trades in the 


























770 ENGINEERING. [Dec. 15, 1899. 








RIPPERS CONTINUOUS MEAN PRESSURE INDICATOR. 
(For Description, see Page 771.) 
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Wolverhampton and Birmingham districts remains 
about the same, in « flourishing condition. There is 
plenty of employment in all branches, the producers 
of iron and steel, though working at high pressure 
night and day, are not able to keep pace with the 
demand, All orders now being booked are subject to 
the prices ruling at date of delivery, a fact which indi- 
cates the pressure of consumers for material. The 
war in South Africa is being felt in the districts above 
named and the surrounding localities, by the pressing 
demands for nuts and bolts, wagon gearing, and other 
ironwork for transport service, and urgent inquiries 
are on foot for bridge and girder work. The advance 
in iron and steel workers’ wages, and in marked bar 
prices, have again stiffened the market generally, but 
the unmarked bar houses have not as yet followed up 
the action of the list houses. A meeting is, however, 
convened for an early date to consider the situation. 
The proposed federation of the Scottish, Yorkshire, 
Lancashire, Staffordshire, and other associations seems 
likely to be effected, as all associations have replied ~ ; 
favourably with the view of co-operation with respect siete 2 BY 4 ¥ 3 * § 6 7 mj 
to the rise or fall of prices. It appears also that the | ; 
Belgium and French ironmasters are taking actionas| No definite action had been taken at the time of | ciliation might arrange all difficulties as to advances in 
to net prices, and the abolition of discounts. Strip | writing in the brass trades of Birmingham and the | wages.or decreases, when necessitated, towards the 
and hoop makers advanced rates 10s. per ton at the | country Bp i The demand of the operatives is| minimum rates. Such a policy would mean peace. 
close of last week ; sheets have also increased in price, | for a fixed minimum wage, below which wages should —_— 

the demand having very largely increased. /not fall. With such an arrangement a Board of Con-| The Miners’ Conciliation Board have agreed to the 
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RIPPER’S CONTINUOUS MEAN PRESSURE INDICATOR. 


‘alve 


for Long - stroke 











NSS 


LETT 
lddddddjp 
> yy 


/) 
ZA 


Ly/ 


Scale '/4 % 


X 
yy 
Y 


LW. 
(sna. c) SS8yy> 
















Pressure 


Gauge 






(5119 b) 


advance of 5 per cent. as required by the Miners’ 
Federation, which advance will raise wages to a 
higher level than was ever reached before. The most 
important event of the conference was that it was 
agreed to continue the Conciliation Board for a further 
period of three years from January 1, 1901, which 
means for four years from the end of this year. 


The Welsh and Monmouthshire miners started work 
last week at a further advance of 1} per cent., thus 
bringing the rates up to 30 per cent. above the stan- 
dard rates of 1879. The matters generally are still 
settled on the lines of the sliding-scale in the Prin- 
Cipality. 











A CONTINUOUS INDICATOR.* 
A Continuous Mean Pressure Indicator for Steam 
Engines. 
By Professor W1LL1AM Ripper, Sheffield. 


THE instrument described in the present paper was 
devised in the first instance for the purpose of measuring 
the mean effective pressure on the piston of engines run- 


.” Paper read before the Institution of Mechanical En- 
gineers, 
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ning at high rotational speeds. For this purpose an 
arrangement was adopted to separate the driving or im- 
pulse pressures from the resistance or back pressures, and 
to divert these two separate effects into two separate 
pressure gauges, so that one gauge might give a con- 
tinuous reading of the mean effect of the driving pres- 
sures only, and the other the mean effect of the back pres- 
sures only ; the difference between the two gau - 
ings being the net mean effect. It was afterwards found 
possible to use the same instrument for engines running 
abt any speed, high or low. 

Description of the Instrument ; Short-Stroke Type.—In 
the Proceedings of this Institution (1897, page 347), in 
connection with the discussion on Morcom’s paper 
on ‘“‘ High-Speed Engines,” a description of the earliest 
type of this instrument was given, but since that date 
it has been somewhat modified, valves with either an 
oscillating or rotating motion (see Figs. A, B, and C 
pote | been substituted for a reciprocating motion of the 
spindle of the valve. - 

Figs. 1, 2, and_3 illustrate the simplest type of 
the instrument. Figs. 6 and 7 show the same instru- 
ment attached to the cylinder of an engine. Fig. 2 
shows the valve A in mid-position. The piston of the 
engine is then ——— to be at the top or bottom of 
its stroke. Fig. 4 shows the position of the valve when 
the engine piston is at or about mid-position, and passing 
from the top to the bottom of the stroke, the steam from 


~— 
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the top side of the piston passing into the driving-pressure 
gauge, and the steam from the bottom side of the piston 
passing to the exhaust gauge. Fig. 5 shows the valve 
reversed, when the piston is travelling in the o posite 
direction. The driving steam again passes to the driving- 
pressure gauge, and the exhaust steam to the exhaust- 
pressure gauge, as before. The valve has no lap on 
either the steam or exhaust ed and the respective 
ports are open to both gauges for the full length of the 
stroke. The valve is moving at its maximum speed at the 
points of ae and closing—that is, at the beginning 
and end of the engine stroke. 

Long-Stroke Type.—In order to prevent loss of pressure 
through excessive length of the pipes which attach the 
instrument to the cylinder in long-stroke engines, sepa- 
rate valve-boxes C and D, Figs. 8 and 9, are substituted 
for the single instrument, Figs. 1, 2, and 3. These valve- 
boxes are p! as near as possible to each end of the 
cylinder, so that they may take the steam at once, with- 
out loss of pressure due to pane. Geoegh pipes. The 
valve-boxes are connected by pipes E and F,, as shown, and 
the valves are so constructed as to turn the driving steam 
into one gauge G, and the back re into the other 
gauge H. e arrangement of the valves A and B is 
shown in the sectional view, Fig 13. The engine piston 
is su to be at the top of the stroke. The valves A 
and B are moving in the direction of the arrows, 3 
top valve is opening communication between the top of 
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RIPPER’S CONTINUOUS MEAN PRESSURE INDICATOR. 
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the piston and the driving-pressure gauge, through the 
centre of the valve, and down the pipe E to the gauge G, 
Fig. 9; while at the same moment the lower valve B 
has closed the steam communication between the lower 
end of the cylinder and the driving-pressure gauge. At the 
same time the top valve is just closing, while the bottom 
valve is just opening communication with the exhaust 
side of the piston and the exhaust pressure gauge H. 
There is a partition in the valve separating the steam and 
exhaust sides of the valve. 

Fig. 14shows an isometric view of the valves with the 
ports cut therein, and Fig. 15 shows that, when the faces 
of both valves are moving together in the direction of the 
arrows, the steam port of the valve A is opening to steam 
while the steam port of the valve B is closing; also that 
the exhaust port of valve A is closing while the exhaust 
port of valve B is opening. The valves oscillate about 
their axes, and are driven by an eccentric fixed on a 
countershaft, the countershaft itself being driven by a 
chain gear from the main engine shaft. 

Figs. 10, 11, and 12 show the arrangement of the instru- 
ment with a rotating valve for high speeds. With this 
inst-ument no eccentric is required, the valve being 
driven by a chain wheel. The valve is hollow and has 
two openings or ports which are on opposite sides and at 
opposite ends of the valve. The ports are respectively 
open during a half revolution to steam and during the 
other half revolution to exhaust. The steam is admitted 
to the gauge by entering the port at one end of the 
valve, passing through the centre of the valve, and en- 
tering the pauge pipe through the port at the other side 
and end of the valve. Figs. 17, 18, and 19, show the 
attachment of the long-stroke type to a horizontal cy- 
linder. 

Time-Pressure Diagrams.—The first point to be ob- 
served is that the mean pressure obtained by this instru- 
ment is the mean pressure on a time base, and not the 
mean pressure on a distance base, as is given by the ordi- 
nary indicatordiagram. If the piston of an engine moved 
at a uniform s throughout the piston stroke, then the 
mean pressure on a time base would be the same as the 
mean pressure on a distance base ; but since the speed of 
the piston is not uniform, the mean pressure per stroke 
on a distance base and the mean pressure per stroke on a 
time base are not necessarily the same. 

The two kinds of diagrams are illustrated by the two 
methods of indicating shown in Fig. 16, where the indi- 
cator A is one of the ordinary type, whose drum is con- 
nected by a string toa moving part of the engine givin 
it a motion to and fro, which ‘s an exact copy to a redu 
scale of the motion of the piston; and the diagram thus 
obtained is a “eager diagram on a distance base. Indi- 
cator B, on the other hand, differs from indicator A in 
having its drum connected to the engine by an endless 
cord, by means of which the drum is made to rotate uni- 
formly and independently of the py wed motion of the 
piston. The diagram thus drawn on the uniformly rotat- 
ing drum is a pressure diagram on a time base, because it 
gives the pressure during successive intervals of time, 
without regard to the space moved through by the piston 
in those intervals. But since work is measured by pres- 
sure » distance only, it is important, if the mean time- 
pressure reading given by the gauges is to be of practical 
value, that it should be very nearly the same as the mean 
distance pressure, or otherwise that there should be a 
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definite and known ratio between them, which may be 
used for converting the one into the other. In practice 
the actual difference is small, but whatever the difference 
may be, provided the ratio between the two kinds of mean 
pressure is definitely known, it is easy to convert the one 
into the other directly by the use of a factor expressing 
the known ratio. 

A difficulty here suggests itself that the conditions may 
be very variable in the same engine, and that different 

ints of cut-off and compression would require different 

actors; but it is possible in practice to use an average 
factor, which ma: applied through all ranges of power, 
in the same engine, to convert the mean time pressure 
into the mean distance pressure within very narrow 
limits of error. This may also be done without any cal- 
culation by an adjustment of the scale of the pressure 
gauge, as shown in Fig. 20. 

By the arrangement shown in Fig. 16, the diagram 
drawn on the drum of indicator B is shown in Fig. 22, 
and includes the forward pressure and the back pressure 
in one continuous line.{ 

If an ordinary indicator be attached to the mean pres- 
sure instrument in the manner shown in Fig. 21, then it 
is possible by coupling the indicator to the driving-pres- 
sure nozzle to obtain, on one card, the forward or ge i 

ressure lines taken together on one continuous roll, 
Fig. 23 ; or, again, by coupling the indicator to the back- 
pressure nozzle it is possible to obtain the backward or 
ae sete lines taken together on another con- 
tinuous roll, =~. 24. Ifa dotted line be drawn through 
the mean height of the variable pressure line, as in 
Figs. 23 and 24, this dotted line will represent the mean 
effect of the series of variable pressures, Fig. 23 for the 
driving strokes, and Fig. 24 for the back-pressure strokes. 
This mean effect is the reading given by the pressure 
gauges, which are respectively attached to the driving 
and back ‘pressure sides of the instrument. The move- 
ment of the pointers of the gauges is reduced toa minimum 
by throttling. The higher the s of the engine the 
more steady is the movement of the finger, other things 


being equal. 
' (To be continued.) 





ENGINEERING IN THE UNITED STATES 
NAVY.* 


By Rear-Admiral Grorck W. MELVILLE, Engineer- 
in-Chief, United States Navy. 
(Concluded from page 739.) 

CurIovsLY enough, just about the time when Con 
was undoing the splendid engineering work at the Naval 
Academy, the Navy Department itself was formulating 

lans for vessels which should be designed along lines so 

ifferent from those which had preceded that the familiar 
epithet applied to them—the ‘‘new Navy ”—is entirely 
appropriate. The labours of the first advisory 
made available a mass of information as a result of which 
Congress in 1883 authorised the building of the four 
Roach cruisers, which were the beginning of the new 
Navy. These vessels, I may say in passing, although 








* Presidential Address delivered before the American 
Society = Te Engineers, New York Meeting, 
m ber, 





possessing few features of novelty, as far as marine engi- 
neering in general is concerned, were nevertheless a 
marked change from the old wooden ships which had 
preceded them, and they rendered very valuable service, 
and are still, with modernised machinery, very satisfac- 
tory and useful vessels. 

In 1885, when Mr. Whitney became Secretary of the 
Navy, there was a a period of great activity 
and progress in the Navy Department, taking what had 
been done by Mr. Secretary Chandler, who started the 
new Navy, and a on the work along the lines of 
logical development. r. Whitney’s determination was 
to have ships which should be fully the equals of those in 
any country, and it was aoe him that the speaker 
was called to the position of Engineer-in-Chief of the 
Navy in 1887, succeeding his lifelong friend Commodore 
Loring, one of our Past-Presidents, whose reputation as 
an engineer is too well known to all of you to need any 
praise from me. 

I desire in this connection to say that no head of an 
office has ever been more fortunate in the young men who 
have been his assistants. No one has ever had the co- 
operation of abler men, and this has always been rendered 
with a loyalty and cordiality which deserve all the praise 
I can give; and I say with perfect frankness that if the 
progress of naval engineering in our country has been 
great during the past twelve years, it is due ina large 
measure to the cordial assistance of the talented young 
men who have worked with me. 

I believe it is generally admitted that the machinery 
of our Navy has been in all respects fully abreast of the 
latest developments, and in many respects we have taken 
thelead. Oneof the first things which may be mentioned 
is the fact that during the period before water-tube 
boilers were used in any navy, and when in some foreign 
navies there was a great deal of trouble with the shell 
boilers, due to the effort to get an abnormally large 
amount of work out of them, we had no such trouble. 
We believed in the principle of never sending a boy to do 
a man’s work, and as a result we never had a boiler in- 
capacitated through leaky tubes, and never lost a trial 
trip on this account, while failures of this sort were very 
common things abroad. ‘ 

One of the first things we did was to establish the use 
of water-tube boilers and light compound engines for our 
steam launches. Private builders in this country had 
used water-tube boilers; but the results, owing to the 
t of boiler employed, were not altogether fortunate. 
We found a boiler which has need entirely satisfactory, 
and also developed light machinery which was also suffi- 
ciently substantial to stand the comparatively rough 
handling with which the machinery of small boats must 
inevitably meet. We are to-day the only navy which 
uses water-tube boilers exclusively in its small boats. 
When we started the effort was e@ to save as much 
water as possible, and small blowers run at a high speed 


board | were used for draught ; but the inevitable hum caused so 


many objections to be entered by officers of high rank, 
that we were driven to the use of the steam jet. It was, 
of course, important that the most economical form of 
jet should be used ; but when we came to determine. this 

uestion, we found that there were absolutely no reliable 
data in existence. Asa result, we carried out a valuable 
series of experiments at the New York Navy Yard, and 
found an exceedingly simple form of jet which was also 
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very economical, giving us a fairly high rate of combus- 
tion for a comparatively small expenditure of steam. 

It was evident to us that with the prevailing tendency 
towards continual increase of speed and power, with the 
accompanying increase of steam pressure, the shell boiler 
would at some near date have to be superseded by the 
much lighter water-tube boiler, and we therefore invited 
a competition among the various manufacturers of water- 
tube boilers with a view to determining the one which, 
all things considered, would be best adapted to naval 
uses. Although this competition occurred about ten 
years ago, you are doubtless familiar with the circum- 
stances, and that, as a result, we installed about 5000 
horse-power of Ward boilers in the coast defence vessel 
Monterey, this being at the time, and for several years, 
the largest installation of water-tube boilers in any naval 
vessel. I am glad to say that these boilers have always 
given satisfaction, and are still in use. At this same time 
water-tube boilers of a different t were installed on 
one of our torpedo-boats, and we have never used any 
other than water-tube boilers on any of the numerous 
torpedo vessels which have been built since. 

It would have been an easy matter, and it would have 
brought a Lge y to the Engineer-in-Chief, if after 
the successful trial of the Monterey we had at once 
launched out into the use of water-tube boilers for all our 
vessels ; but we felt that there had not been sufficient ex- 
perience in their use to warrant us in making such an 
experiment in our first sea-going armour-clads, and con- 
sequently for a number of years, and even after forei 
navies had begun to use water-tube boilers extensively, 
we continued to use the shell boilers in our large vessels. 
Two years ago, when I felt that there had been sufficient 
experience to warrant us in the final adoption of water- 
ike boilers, I recommended in my annual report to the 
Secretary of the Navy that we should definitely adopt 
water-tube boilers for all classes of vessels. For reasons 
altogether apart from the machinery, we were not at first 
successful in securing water-tube boilers on the Depart- 
ment’s own designs in spite of my urgent recommenda- 
tion, but the firms which tende: on the Government’s 
designs also offered to guarantee higher speeds if they 
were allowed to use water-tube boilers and more powerful 
machinery in hulls of their own design. This I had ad- 
vocated very strongly, and both the technical and daily 
Press of the country had supported this — very 
heartily, believing that it would be a woeful mistake for 
our country to build 16-knot battleships, when the rest of 
the world were building ones to make 18 knots, and 
when, by the use of water-tube boilers, we could so 
readily do it. I am glad to say that the Department 
accepted the builders’ offer, thus definitely adopting 
water-tube boilers, and securing the 18-knot battleships 
for which I had worked so hard. At the present time all 
our new designs include water-tube boilers exclusively. 

One of the notable improvements in design which we 
introduced for large vessels was the use of triple instead 
of twin-screws. We were not the originators of this 
method, as small vessels in both France and Italy had 
demonstrated its success, and both France and poner | 
were building vessels of about 12,000 horse-power wit: 
this system of propulsion, When it came to the design 
of the Columbia, the firat of our commerce destroyers, 
with 21,000 horse-power, I was satisfied, after careful 
study of the problem, that we would need to use triple 
screws to attain success. At the beginning I did not 
anticipate an economy in propulsion, and the adoption of 
triple screws was for structural reasons, but when the 
Columbia’s trial occurred we found that there was a ma- 
terial increase in the propulsive efficiency. When the 
Minneapolis was tried shortly afterward with the same 
system of machinery, this fact of greater economy was 
again established, so that we now feel that triple screws 
are justified not only for numerous other reasons, but on 
the — of economy. This arrangement of propellers 
has me very popular in a number of foreign navies, 
which have followed it out on a considerable scale, and 
have built all their large vessels with triple screws. It is 
probable that we shall do the same thing in our larger 
ships of the new programme. 

Daring our late war with Spain we developed and 
utilised two engineering schemes which had never pre- 
viously been tried in actual service, a repair ship and a 
distilling ship. The former is one phase of the modern 
method of treating large work by taking the tool to the 
work instead of bringing the work to the tool. The 
Vulcan was the equal of anything except a very large 
repair yard, and after the battle of Santiago she was 
almost invaluable in the much-needed general overhaul of 
all the ships. Besides an admirable outfit of machine 
tools and engineering stores, the Vulcan was specially 
notable for using the first cupola ever installed on 
ship. The distilling ship was fitted with a four-unit, 
triple-effect distilling apparatus capable of furnishing 
50,000 gallons of fresh water per diem after use for some 
time with an economy of over 20 Ib. of water per pound 
of coal burned under the boilers. With clean coals the 
Iris actually furnished over 100,000 gallons per diem. 
The bunker capacity is 3000 tons of coal, thus giving a 
potential capacity of distilled water of 60,000 tons, or as 
much as twelve of the largest tank steamers. These ad- 
vantages of a distilling ship over a ‘‘tanker” are very 
numerous and obvious, 

The war with Spain was too short to give a chance for 
great experience in any line, but the work of the Oregon 
stands out as a brilliant illustration of the fact that the 
modern battleship is not only the creature of the engi- 
neer, but is absolutely - 6° ent upon him for success. 
You all know the story of Milligan’s work as the chief 
engineer of the Oregon, of his ceaseless vigilance to keep 
everything in order and prevent any deterioration ; of 
how he saved the good for the day of battle, which 
finally came (though he was told it never would come), 





and, above all, how he persuaded Clark, the commandi 
officer, to have all the boilers ready all the time, althoug 
others had steam on only half the boilers,. and where it 
could be done, half the engine power was laid off. I am 
firmly convinced that the amor of the victory at San- 
—— is largely due to Milligan’s skill and foresight, and, 
as I said ve, this case is direct proof that however 
admirable as a great fighting machine, the battleship is 
useless exeept in the hands of trained engineers. 

During the last fifteen years naval engineering has 
shared in the general progress of all marine engineering, 
and has led in many respects. Wrought iron, which was 
formerly the mainstay of the designer, has practically 
disappeared, to be succeeded by mild steel, which is not 
only stronger but much more reliable, and the manufac- 
ture and inspection of which has been brought almost 
to perfection. There is little doubt that the great im- 
Hosea which have been made in both engines and 
boilers would have been impossible but for the greatly 
improved material. One of the greatest improvements 
has been in the reduction of weight of machinery, and 
this has been due both to improved material and to radical 
changes in design. 

In the engine there has been a better disposition of the 
material, and the use of hollow instead of solid shaftin 
and other large pieces of forged material, the use of stee 
casti &c., has been instrumental in enabling the use 
of hig) er ——— particularly of higher rotative 
speeds. These rotative speeds have Siontas possible since 
we have learned to design the propellers on rational prin- 
ciples. In the old days, as you are well aware, the rule 
was to make a propeller as large as possible, consistent 
with immersion ; and this, on account of the empirical 
rules for the ratio of pitch to diameter, necessarily kept 
down engine speeds. Now we know that within reason- 
able limits we can design a propeller to suit almost any 
engine speed, consequently we are left free to adopt as 
high a rotative s) as is desirable and consistent with 
safety, assured that we can afterwards design an econo- 
mical propeller to fit it. 

In the boilers the reduction of weight has been due, 
apart from the more recent adoption of the water-tube 
type, to improved material, and especially to forced 
draught. This, as you are doubtless aware, is an Ameri- 
can invention almost contemporaneous with Fulton’s 
early steamers ; but it had almost disappeared, and after 
a brief revival under Isherwood during the Civil War, 
had again died out, until it was taken up in some of the 
foreign navies. At the present time no naval machinery 
is ever designed without the use of forced draught. 

Pressures have been gradually rising, and even with 
shell boilers as high a pressure as 200 lb. has been em- 
ployed ; but with the present plans of using 250 lb., at 
the engine, with either triple or quadruple expansion, 
and some 25 Ib. or 50 lb. more at the boilers, nothing but 
the water-tube boiler would do. 

At the present time it seems as though we had practi- 
cally reached the highest development possible with 
existing types of machinery for naval purposes, leaving 
the designer room only for greater ped sr ae in details. 
We do not, of course, believe that finality has actually 
been reached, and it is — that some radical change 
may take place which will give us a new t of 
machinery. Some of the more enthusiastic members of 
the profession think that the steam turbine is to be the 
successor of the — steam engine, and assuredly the 
performance of Parsons’ Turbinia is sufficiently remark- 
able to justify the most careful study and further experi- 
ment. It is very interesting in this connection to know 
that in this country the development of the steam turbine 
is in the hands of one of our famous engineers, who is 
also one of the honorary members of this Society—Mr. 
George Westinghouse. He has been developing the 
steam turbine with special reference to its use in driving 
electric generators, and some of the results already ob- 
tained are very remarkable. With his characteristic 
cnerny and courage, he is not satisfied with results on a 
small scale, but is now getting out a steam turbine to 
develop about 2000 horse-power on a single shaft; and 
when this has been built and thoroughly tested we shall 
be in a ition to appreciate more thoroughly the 
bearing of this form of prime mover on naval engineering. 

At the ic of this address it was remarked that 
this was a pec Y appropriate time for discussing the 
personnel of naval engineering, on account of the radical 
change which took place this year in the status of the 
engineer officers of our Navy. For many years, as you 
all know, there had been an unfortunate controversy in 
our Navy, known as the “line and staff fight,” resulting 
from the fact that the line officers, as the older organisa- 
tion, were unwilling that the staff, and ee the 
engineers, should have all the rights to which the latter 

eved themselves, as naval officers, entitled. The 
great grievance of the engineers was that they held what 
was called ‘‘relative aa, and were denied the com- 
mand of their men and a military title, so that there was 
always room for the statement, which, unfortunately, 
was made at times, that they were not really officers, and 
had only a quasi rank. All men who have passed middle 
age have probably realised personally the difficulty of 
bringing about any radical change in existing conditions 
of long standing, and I really believe that the trouble in 
the Navy was largely a matter of inertia. An enormous 
amount of valuable effort was wasted on both sides: the 
one to secure the coveted rights, the other to prevent 
this result ; but matters had been shaping themselves for 
a considerable time so as to make a new state of affairs 
inevitable. The change in the means of offence on board 
ship had brought the line officer to the point of realising 
that he must of necessity be a good deal of an engineer ; 
and such work as the manufacture of guns, which is, of 
course, purely mechanical engineering, showed this very 
strongly. On the other hand, the work of the naval 





engineer on board ship, which had originally been to 
direct a very few men with small machinery, has been 
gradually changing, until on some of our large ships the 
chief engineer commanded in fact, although not in name, 
about half the crew; consequently his duties had become 
very largely executive and military, and thus of the same 
nature as the duties of the line officer. As a result of 
this state of affairs, many of the more liberal minds on 
both sides believed that the solution of the vexed question 
in the Navy was the consolidation of the line and 
engineer corps, and making the new line officer an engi- 
neer as well as a sea warrior, or, as Congressman Foss 
expressed it, a Boab. go Engineer.” 

A board of naval officers, presided over by Colonel 
Roosevelt, then assistant secretary of the _— finally 
formulated a scheme for carrying out this idea of amalga- 
mation, which was actually pro | in the board by a 
line officer (Captain Evans). en it was submitted to 
Congress, two members of the House Naval Committee— 
Hon. George E. Foss and Hon. A. G. Dayton, took up 
the measure very actively, and with the assistance of 
other members of the committee pushed it forward to 
complete success, until the Personnel Bill became a law, 
March 3, 1899. 

Under the provisions of this law the officers of the 
Engineer Corps were transferred to the line and given 
new commissions as line officers with actual rank, thus 
effectually disposing of the phantom of relative rank. I 
wish particularly to emphasise the fact that the basis of 
the law, and the consideration that led to its adoption, 
was the demonstrated fact that to have a successful Navy 
every line officer must be a thorough engineer, This was 
very well phrased by Colonel Roosevelt in his report of 
the findings of the Personnel Board, where he said: 
‘every officer on a modern war vessel, whether he wants 
to or not, must in reality be an engineer.” Mr. Foes, in 
his report to the House recommending the Lae of the 
Bill, used language of the same import, and elaborated 
the matter still further, and in the speeches on the floor 
of the House this was the subject which had the most 
weight and which brought about the passage of the 
measure. 

A natural inquiry on pe part will How successful 
is this measure in actual practice? To this the answer is 
that any such change must of necessity require time, and 
it is too early yet to speak of results. I wish, however, to 

ut on aon my opinion that if the administrative 

etails necessary to the law into effect are worked 
out with an honest desire to give due effect to its plain 
intent, and with a desire to make it a success, the results 
will be all that can be wished, and we shall have the most 
efficient Navy in the world. If through any unfortunate 
combination of circumstances, which, however, I can 
hardly believe possible, there should be any temporary 
indifference or oppositionon the part of those in authority, 
the result can only be lack of efficiency and disaster in 
case of war, until the intent of the Personnel Board and 
Congress is put into working effect. } 

It may occur to some who have only looked into the 
matter hastily that this scheme of amalgamation is con- 
trary to the spirit of the age, with its tendency toward 
specialisation, but, as an actual fact, the reverse is true. 

he misapprehension comes from a failure to thoroughly 
consider the case. When it is proposed to make every 
naval officer an engineer—we mean an 5 agg! especially 
fitted for the work to be done in the Navy, just as the 
other training of the line officer is for the duties which 
come specially to him; in other words, this new line 
officer—the “‘fighting engineer ”—is to be a specialist in 
the very best sense of the term, that is, a man who has 
been specially and thoroughly trained for the work he 
has to do. 

I think we may all feel a Bt arcae pride in this 
change in the status of our naval engineers. The amalga- 
mation is analogous to that which occured in the British 
Navy just after Cromwell’s time, and the analogy is not a 
fanciful nor forced one, but is strictly accurate. Dat to 
the time of that change, naval vessels were man by 
soldiers who did the actual hand-to-hand fighting, but 
were entirely ignorant of seamanship ; and another set of 
men who m the propulsive power of the vessel, 
which was then the wind acting on the sails, and who 
directed the movements of the vessel. These men had no 
mili rank, and were designated simply by professional 
titles, being known as ‘‘the sailing master and his mates.” 
The amalgamation which then occurred was of the soldier 
and the sailor, and out of this amalgamation was evolved 
the man-of-warsman and the naval officer. With the 
advent of mastless ships, we reached an analogous 
condition where one set of people fought the guns a 
another set managed the propulsive power, this time 
steam acting through machinery. The new amalgamation 
has made a new naval officer—the ‘‘ fighting engineer ”— 
to be followed in time by the successor to the old man-of- 
warsman, who will be the “fighting mechanic.” The 
basis of the new amalgamation is the fact that in this 
industrial age engineering and mechanical skill are the 
source of efficiency in our Navy, and this, as I have said, 
is a pardonable cause of pride to all of us as engineers. 

In the past, engineering has been hampered at times in 
our Navy on account of the subordinate position which 
its representatives held in the naval organisation ; but in 
the future, as the whole body of naval officers will be 
engineers, we have every reason to anticipate an era of 
pages and efficiency greater than has ever been known 
in the history of navies. 

This address has grown to a length which I hardly 
anticipated when I began, and for which I ask your in- 
dulgence, trusting you will agree with me that the im- 
portance of the subject and the opportunities of the 
occasion excuse the extent of the address. We of the old 
school have lived to see our fondest hopes r in the 
proper recognition of our beloved profession before we 
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have actually ceased to participate in its active work. 
We linger with fond memory over our trials and dis- 
couragements, as well as our successes, and we may 
perhaps realise that some of our successes have been due 
to the stimulus of opposition ; nevertheless, it does not 
make for success that when one is honestly doing his best 
work he should feel that much of it may be in vain on 
account of senseless opposition and failure on the part of 
those in high places to appreciate it; and as we older 
men leave the scene of action and pass our work to the 
younger generation, we can congratulate them heartily on 
starting out under circumstances which are so infinitely 
better than those of our time, and which give them so 
much vier opportunity for highly efficient work for the 
Republic. 

thank you very sincerely for your patience in listening 
to this long address, and also for the kind consideration 
which you have all shown me during my term of office as 
President. I wish also to express my gratitude to those 
who have been office bearers with me for their co-operation, 
and particularly to our most efficient secretary, Professor 
eee Oe whom the Society, and every President, owes 
so much. 





BOILER EXPLOSION AT HULL. 

A FORMAL investigation has been conducted at the Town 
Hall, Hull, by the Board of Trade, with regard to the 
cause and circumstances of a boiler explosion which 
occurred on August 3 on board the steam trawler Sardius 
when off Flamborough Head. The Comraissioners were 
Mr. Howard Smith, Barrister-at-Law, and Mr. J. H. 
Hallett, consulting engineer. Mr. K. E. K. Gough 
appeared on behalf of the Board of Trade, while Dr. 
T C. Jackson represented the Kingston Steam Trawling 
Company (the owners of the vessel), as well as Mr. Wm. 
z. Head. the superintendent engineer, and Alfred Jones, 
chief engineer (uncertificated). 

In opening the proceedings, Mr. Gough stated that the 
Sardius was built at Hull in 1892, and was fitted with 
triple-expansion engines and a steel boiler, the vessel 
and boiler and engines being made by Messrs. Earle’s 
Shipbuilding and Engineering Company, Limited, Hull. 
The boiler, the explosion of which was the subject of 
that investigation, was of the cylindrical marine ‘ype. 
10 ft. Gin. in diameter and 9 ft. 3 in. in length. The 
furnaces were two in number, each of them 3 ft. 1 in. in 
diameter, and having separate combustion chambers. 
The explosion referred to the back-end plate of one of the 
combustion chambers. The plates of these chambers were 
supported by screwed stays 1} in. in diameter pitched 
ys A 8 in. apart, and fitted with nuts at each end. 

1e boiler was made for a et ag pressure of 160 1b. per 
square inch. ‘T'wo safety valves, loaded to that pressure, 
were supplied, as well as a steam pressure gauge, a glass 
water gauge, and other usual and necessary fittings. Each 


furnace was fitted with a firebrick bridge, and beneath this | Ma: 


bridge was an opening 11 in. by 9} in., covered with a door 
hinged to the top. Through that door soot or ashes falling 
in the combustion chamber could be removed. Above 
the brick bridge and extending from it to the back of 
each combustion chamber, was a bridge formed of iron 
ay covered with firebricks, and there was a hole 8 in. 

y 6 in. in the centre for the passage of air. These plates 
were not secured, and they could be readily removed for 
the examination of the lower portion of the combustion 
chamber. The Kingston Steam Trawling Company 
owned 19 steamers, and the Sardius, which was one of 
them, was classed at — and her boiler was subject 
to an annual survey by Lloyd’s surveyor. The Sardius 
was also insured with the Humber Steam Trawler 
Owners’ Mutual Insurance and Protection Association, 
and her boiler was —— examined by the surveyor 
to that society. In addition to these a the 
Trawling Company also employed Mr. William T. Head 
as their superintendent engineer, so that practically they 
had provided for the periodical examination of the boilers 
by no less than three distinct parties. The back of the 
combustion chamber was somewhat difficult to examine. 
The water space was some 6 ft. deep, and about 6 in. wide 
at the bottom, and 74 in. wide at the back. In 1898, 
when the boiler was re-tubed, some slight pitting was 
observed about the furnaces, but nothing of import- 
ance was seen and the boiler had not since n 
tested by hydraulic pressure. As a matter of pre- 
caution, and to prevent the pitting going on, zinc 
plates were put into the boiler, and soda was used 
to the extent of some 7 lb. to 10 Ib. per week. 
In July last the vessel was at Iceland and the boiler was 
then cleaned by the engineer’s staff. They removed the 
soot and ashes from the bottom of the combustion 
chambers by means of a rake, and no leakage was observed 
and no salt deposits were seen in the bottom of the 
chambers. The vessel returned to Hull and left again on 
August 2 with a crew of thirteen hands bound for Ice- 
rset About 10.30 a.m., on the following dey, she was 
about 130 miles north of Flamvorough Head. e engines 
were running at full speed with a boiler —— of 150 Ib. 
The chief engineer, a trimmer, named Sharp, and a sea- 
man, named Eddington, were cleaning the starboard 
furnace when there was a violent explosion and the 
engine-room was filled with steam. The men went on 
deck, and it was then found that Sharp was very badly 
scalded and Eddington slightly so. When the steam 
cleared away and the engineers returned to the engine- 
room they drew the star fire, and then found that 
the fire had been blown out of the port furnace. The 
boiler was cooled down and a hole was found at the edge 
of the bottom stay at the end of the combustion chamber. 
The engineers were unable to = wd this hole, and 
another trawler, therefore, came to their relief and towed 
the Sardius into Aberdeen, where Sharp was landed and 
taken to the infirmary where he died on August 9. 





After some formal evidence by Mr. Spring, the manag- 
ing director of the Kingston Steam Trawitng Company, 
. W. T. Head, the superintendent engineer, was 
called, and said he examined the boilers of their vessels 
every thirteen weeks and blew them out every six weeks. 
He could not get into the bottom of the boiler, and had 
to use @ my 4 attached toa string. It was not his prac- 
tice to test the boilers by hydraulic pressure, and no one 
ever cuapeeied it tohim. He did not know that tallow 
was used for yaa es piston-rods ; if he had known 
it, he would have discharged the man. No report of 
leakage at the back of the combustion chamber, or of 
salt being there had been reported to him since the re- 
tubing. When the vessel left Hull on August 2 the 
boiler, so far as he knew, was in condition. The 
‘| sa portion of which he produced—showed there 
been a leakage near the stay ; but the engineer could 
not have seen it, or he would have reported it to him. 
He could not find any evidence of the presence of salt. 
When he started chipping the stays after the explosion, 
he found they were in a bad condition. He attributed 
the corrosion to the use of salt water. 

Mr. Alfred Jones, the chief engineer of the Sardius, 
admitting having been in the habit of putting pieces of 
tallow into the cylinder oil for the purpose of thickening 
it. He found the engines ran cooler with it. 

Mr. W. Harris, engineer-surveyor to the Board of 
Trade, said he considered the very smallest quantity of 
tallow in the boiler was objectionable. In his opinion 
the boiler must have been tight until the moment of 
the explosion. It had been kept so by a nest of salt 
having formed over the hole in the plate caused by the 
corrosion. 

This concluded the most important evidence, after 
which Dr. Jackson addressed the Court on behalf of his 
clients, and Mr. Gough submitted the following questions 
for the consideration of the Commissioners : 

1. Whether, having 
from the bridges to the ks of the combustion cham- 
bers, the bottoms of the combustion chambers could be 
readily cleaned and examined from time to time? 

2. Were proper measures en to insure that the 
bottoms of the combustion chambers were examined with 
sufficient frequency ? 

3. Were the bottoms of the combustion chambers pro- 
perly cleaned in the month of June, 1899, and should 
they have been examined at that time by the superinten- 
dent engineer ? 

4. Were the bottoms of the combustion chambers pro- 
perly cleaned about ten days before the explosion, and 
were they then examined by the chief engineer ? 

5. Was tallow, colza oil, and mineral oil used in swab- 
bing the piston-rods, and if so, was this a proper method 
of greasing them ? 

6. Was the boiler in a sound and satisfactory condition 
when Food to work after being inspected and repaired in 


y; ? 
7. Having regard to the fact that the boiler was re- 
tubed in May, 1898, and also difficult to inspect, was the 
oy pas ep engineer justified in allowing the boiler 
to e worked without subjecting it to a suitable hydraulic 
test ? 

une was the cause of the explosion and loss of 

e? 

9. Whether the explosion was caused by the neglect of 
Mr. W. T. Head, aygenies engineer, and by the 
neglect of Mr. Alfred Jones, the chief engineman of the 
Sardius, or by the neglect of either of them; and if so, 
are the Kingston Steam Trawling Company, Limited, 
responsible for such neglect ? 

The Court then adjourned, and, on the following day, 
Mr. Howard Smith delivered judgment at great length. 
Having, he said, considered the evidence of Mr. Harris, 
the Board of Trade witness, and having carefully ex- 
amined the da: stay together with the washer, the 
latter of which they had found corroded on one of its 
sides, the Court had formed the opinion that the explo- 
sion was ca by reason of the severed stay at the 
bottom of the combustion chamber not being originally 
properly fitted to the plate, and thereby leakage was set 
= which wasted the washer and extended it to the plate, 
which was also corroded ; but that this leakage was pre- 
vented from running into the bottom of the combustion 
chamber by a nest of salt, and that afterwards, when the 
hole was formed in the plate by the process of corrosion, 
the nest of salt gave out, being then in free communica- 
tion with the water in the boiler. The steam and hot 
water thus escaped into the engine-room with the result 
that one poor man lost hislife. In answer to the questions 
which had been put by the Board of Trade, the decision 
of the Court, Mr. Howard Smith said, was to the follow- 
ing effect : 

1, Having regard to the iron plates fitted from the 
bridge to the backs of the combustion chambers, the 
bottom of the combustion chambers could not be pro- 

rly cleaned and examined from time to time. We 

ave been told that these iron plates could be readily 
taken down, but we do not understand that this was done 
more than once a year, the combustion chambers being 
cleaned out through the pigeon-holes in the ashpit. In 
this way we do not think they could be satisfactorily 
either cleaned or examined. 

2. We are of opinion that el measures were not 
taken to insure the bottoms of the combustion chambers 
being examined with sufficient frequency. 

3. The bottoms of the chambers, we were told by the 
boiler cleaner, were cleaned out in June, 1899, by a boy 
who had got into them through the pigeon-holes ; but we 
are not at all satisfied that they were properly cleaned 
out, having regard to the space in which the boy had to 
work, the bridges not having been removed. The super- 
intendent engineer then examined the combustion cham- 
ber to the best of his ability, with the stoking bridges in 


rd to the iron plates fitted | ph 





position ; but we desire to point out that this arrange. 
ment of stoking bridges rendered it impossible to make 
ve ood examinations of the bottom portion of the com. 

ustion chambers, which could not, in ovr opinion, be 
done unless the stoking bridges were remov 

4. The bottoms of the combustion chambers were not 
properly cleaned out ten days before the explosion ; they 
were only cleaned out by means of a rake in the manner 
described, and they were not examined by the chief 
engineer, 

. Mineral oil was used in swabbing the piston-rods, 
and we have been told by the engineer that a small por. 
tion of tallow was used occasionally for the purpose of 
lubrication. This practice we condemn, being one which 
we do not approve of in high- ure boilers. 

6. We have every reason to believe that the boiler was 
in a sound and ak condition when put to work 
after being repaired in 1898. She was not examined by 
Lloyd’s surveyor, but by the engineer for the Trawler 
Owners’ Insurance Company, and also by the superin- 
tendent on the part of the owners, who had passed her 
as perfectly safe. 

7. We are of opinion that when the boiler was re-tubed 
and made good in 1898, and although it was difficult to 
inspect, the superintendent engineer was justified in 
allowing the boiler to be worked without subjecting it 
to a hydraulic test. No such test was advised by Lloyd’s 
surveyor, who is present in the town, or by Mr. Jenkins, 
the latter stating to us that it was not usual to employ 
such atest when partial repairs of this nature had been 
made. As these two gentlemen had certainly more 
knowledge and experience than Mr. Head, we can hardly 
7 that he was not justified in following their example. 

e are of opinion that when the boiler had undergone 
repairs of sucha nature, it would have been much more 
prudent to have tested it by water pressure slightly in 
excess of the working pressure. This we desire to em. 


asise, 
8. Now, although it follows, from what we have pre- 
viously stated, that there was some neglect in the clean- 
Be this boiler and in the examinations made of it 
subsequent to “pt 1898, we do not find that this neglect 
was the cause of the explosion ; for we are unable to find, 
as a fact, that the examinations subsequent to May, 1898, 
would have been the means of detecting the defect in the 
stay. Therefore, although this unexpected explosion is 
no doubt a very serious one, having regard to the loss of 
the life of Charles Sharp, we have pleasure in being able 
to find that it was not caused by the neglect of either 
Mr. Head, the superintendent engineer, or of Mr. 
Alfred Jones, chief engineer of the Sardius. It therefore 
follows that we find that no responsibility attaches to the 
Kington Steam Trawling Company, who appear to us to 
have taken every precaution that the boiler should be 
worked under safe conditions. There would therefore be 
no order as to costs. 





Barrow TramMways.—The Barrow-in-Furnace tram- 
ways, which are about seven miles in length, and which 
were opened fourteen years since, have been purchased 
by the British Electric Traction oar. The Barrow 

ramways Company recently offered the lines, engines, 
and cars to the Barrow Town Council for 22,000/., but 
the Council declined to purchase. 

YorxsHtRE Dates Rattway.—Sir M. W. Wilson, 
Chairman of the Yorkshire Dales Railway Company 
(Skipton and Grassington), has issued a circular to the 
shareholders announcing that, unless something unfore- 
seen occurs, the construction of the line will soon be 
commenced. The directors have concluded arrangements 
with a contractor for the construction of the line for 
about 60,000/., and they hope that work will commence 
very early in the coming year, and that the line will be 
opened for traffic by the summer of 1901. 

BorovucH or Ossettr.—On December 6, the Ossett 
Town Council instructed the engineers, Mr. Malcolm 
Paterson and Mr. Sam Shaw, to forthwith prepare, for 
submission to the Local Government , & scheme 
supplementary to the proposed Gawthorpe and Pildacre 
intercepting sewer, for enlarging the capacity of the 
sewage tanks at the Healey Outfall by 150,000 gallons, 
and the area of the land for treatment by 8 acres. It is 
roughly estimated that the scheme of extension and in- 
terception will cost 70002. to 80002. 


Etitanp Drarnace.—Mr. W. O. E. Meade-King, 
M. Inst. C.E., held an inquiry at Elland, on December 7, 
relative to the sanction by the Local Government Board 
of a loan of 1000/. for monies expended for sewage pur- 
oy in excess of the loan of 13,000/. originally sanctioned. 

he engineer, Mr. Malcolm Paterson, stated that the 
entire scheme been carried out, and explained the 
causes of the excess, about one-half of which was due to 
advance in the prices of material and labour. Dr. Wilson, 
the West Riding river inspector, stated that the Rivers 
Board fully ised the comprehensive method in 
which the — Council had vongin al out a ee of 
sewe and sewage treatment, and approved of their 
Goaltag with the whole trade refuse of the town at their 
works, at the same time saying that by more efficient 
management of the sewage works and a stricter control 
of the trade effluents admitted to the sewers, much better 
results could be secured. The dry weather flow of Elland 
sewage is no less than 50 gallons per head per day, nearly 
two-thirds of which is trade refuse, consisting chiefly of 
wool-washing and spent dye liquors. Another difficulty 
is the immense volume of storm water frem the surface of 
lands which was taken into the old sewers at a time when 
the treatment of sewage was not contemplated. Mr. 
Paterson has advised —— inspection with a view 
to keep out all such land-drainage water. 


















Dec. 15, 1899. ] 


ENGINEERING. 


775 





‘sENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritep By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
ania UNDER THE ACTS 1883—1888. 
umber of views given in the Specification Drawings is stated 
Saal vg MTaLS cone ate Gaetemeh, a peloaiton te 
t illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in ttalics. 
Copies of Specifications may be obtained at the Patent O, Sale 
Dems, 265 Buildings, Chancery-lane, W.C., at 


, ear 

the uniform price of 8d. 

vn ae the advertisement of the of @ complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months the date of 
the advertisement of the tance of a complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


15,829. L. J. Steele, London. Electric Arc Lamps. 
(3 Figs.] July 20, 1898.—This invention relates to electric arc 
lamps of the enclosed type, the object being to still further 
lengthen the life of the carbons, steady the light, and diminish 
the deposition of particles upon the inner surface of the arc 
chamber. To accomplish this a vacuum chamber wholly or 





partially surrounds the arc chamber, and thus checks the dis- 
sipation of heat, and serves to allow the internal temperature to 
rise to a higher degree than would be otherwise attained. 
On the top of the globe is fitted a metal ferrule or ~~ to equalise 
by reason of its power of conduction, the difference between the 
temperatures of the top portions of the walls of the arc chamber 
and the vacuum chamber. (Accepted November 8, 1899.) 


26.322. L. de Coincy, Paris, France. Dynamos. 
{1 Fig.) December 13, 1898. (Convention date October 7, 1898.) 
—This invention relates to Patent application 26,257, 1&98, and pro- 
vides in combination with the armature and shaft of a dynamo- 
e‘ectric machine in which the armature is capable of being displaced 
relative to the pole-pieces, a ‘‘ compensator” consisting of a mass 
of soft iron arranged adjacent to said armature and on one side 
thereof, and capable of movement into the space between the 
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poles as the armature moves out from the same. _ The parts are 
arranged so that the magnetic field is altered as little as is prac- 
ticable by the transverse motion of the armature, during which, 
however, a slight discontinuity in the distribution of the magnetic 
field takes place, but is obviated to some extent by providing the 
pole-pieces with a slight extension sufficient to cover the space 
left free between the armature core and the ‘‘ compensator. 
(Accepted November 8, 1899.) 


26,343. C. Brault, Clichy, France. Secondary 
Batteries. [4 FET pecemter 18, 1898.—The object of this 
invention is to provide plates or elements for secondary bat- 
teries, which, ous of small weight, possess solidity and 
strength. For this object half-grids are cast of lead antimony, 
and are formed as longitudinal and transverse bars triangular in 
cross-section, and enclosing preferably rectangular spaces to be 
filled with the active material or material to be rendered active. 
‘The active material is prepared from oxide of lead with about 10 


per cent. of sulphate of 1 me or other alkaline earth salt added 
thereto; when to be used for negative plates, 3 per cent. of double 
chloride of platinum and mercury (or chloride of platinum or 
sulphate of mercury), and 10 per cent. of water are also added, 
ammonia gas being caused to pass through the mass during 
kneading in order to gradually harden and solidify it. The dried 
material is pulverised and filled into the grids, which are then 
compressed in a mould, the compressing process also serving to 
rivet the two castings constituting one gr:d together. (Accepted 
November 8, 1899.) 


18,489. Siemens Brothers and Co., Westminster. 
Siemens and Halske, Berlin, Germany.) Process for 

orming a Conduct Connection between Elec- 
trical Incandescence Bodies of Second-Class Con- 







tember 18, 1899.—This invention relates to a process for unitin 
electrolytic incandescence conductors to their metallic termin: 
connections, and consists in subjecting the ends of the incan- 
descence bodies to the action (under repeated heating to incan- 
descence) of a suitable metalloid or a compound thereof free 
from oxygen, so that it becomes impregnated therewith. The 
ends are thereby rendered plastic, so that metal wires can be 
inserted in such manner that upon cooling they are firmly 
secured to the body and form terminal connections therefor. 
To carry out the process it is stated that the following sub- 
stances have been found suitable: Boron, silicon, and their 
oxygen-freed compounds in the form of powder, for example, 
the nitrides and carbides, also manganese, molybdenum, 
chromium, titanium, nickel, and the platinum metals and their 
alloys. The said metals in their solid combinations with oxygen- 
freed metalloids may also be used, such as sulphides, t pee ans 
nitrides, carbides, and the like, in so far as the said metalloids 
and metals will form such compounds. The ends of the incan- 
descence conductors are consecutively heated to a white heat by 
means of an oxyhydrogen flame and plunged in such heated 
condition into the pulverulent material which adheres to the 
incandescence body. The process being repeated four or five 
times, the end forms a plastic mass, so that the metallic conductor 
= — into it by moderate pressure. (Accepted November 
5, 1899. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


24,771. F. W. Lanchester, B ham. Gas 
Generators. [3 Figs.) November 23, 1898.—This invention 
relates more particularly to acetylene generators, and consists in 
arranging the substance from which the gas is generated within 
a separate chamber from the liquid employed to produce the 
chemical reaction, and in causing the gas to circulate over the 
liquid and then through the carbide, so that by reason of the mois- 
ture carried by the gas in suspension or solution*chemical action 
ensues and more gas is generated, while simultaneously the gas 
carrying the moisture is dried. In carrying the invention into 
effect as applied to an acetylene generator, water and carbide 








chambers are arranged apart and connected by pipes. The water 
chamber is only partially filled with liquid, the remaining space 
being occupied by a hygroscopic or porous substance, so that 
the water by being distributed therein may present a large 
surface to the dry gas. The carbide reservoir is arranged with a 
perforated tray carrying the carbide, and a pipe passes from the 
top of the carbide reservoir to the top of the water reservoir, 
while a second pipe passes from the top of the water reservoir 
to the bottom of the carbide reservoir and underneath the con- 
taining tray. In the pipe leading to the bottom of the carbide 
180), is a fan used to circulate the gas. (Accepted November 
8, 1899. 


27,041. W. J. Crossley, Manchester, and J. Atkin- 
son, Chi e as es. (3 Figs.) December 22, 
1898.—The object of this invention is to provide in large gas en- 
gines specially formed inner and outer (combustion and expansion) 
chambers, the metal of the inner end of the cylinder being kept 
as thin as possible to enable the water in the jacket to have a full 
cooling effect. The combustion chamber and its outer wall are 
formed in one casting, to as far as possible free it from internal 
strain due to expansion and contraction of the metal. For this 
purpose a large circular opening is formed in the outer wall about 
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equal in diameter to the bore of the cylinder, and having its 
centre on the axial line, and the casting is otherwise specially 
formed and braced. This said hole allows free access to the outer 
surface of the busti h for cleaning purposes. The 
exhaust-valve spindle is cored ont, and can if necessary be pro- 
vided with an internal water circulator, its end working in a 
bored guide surface, and surrounded by water enclosed by the 
valve-box. The outer end of the exhaust-valve spindle is ope- 
rated by a rocking piece for the purpose of transmitting the 
motion of the cam in a direct manner without unduly straining 
the pin on which it works. (Accepted November 8, 1899.) 





LIFTING AND HAULING APPLIANCES. 


25,384. T. Whitaker, Horsforth, Leeds. Steam Der- 
ricks and Excavators. [5 Figs.) December 1, 1898.—This in- 
vention relates to steam cranes or ‘‘ navvies,” and is designed to pro- 
vide improved gear, adapted to reduce or equalise the heavy strains 
which occur when the engines are stopped. According to the appli- 
cant, as hitherto constructed such cranes have been slewed orturned 
about their vertical axes by cogwheels or gear, and in consequence 
of the length and momentum of the jib a very great strain is 
thrown upon the cogs or teeth of the wheels which are in gear 
whenever the engines are suddenly stopped. The applicant sub- 
stitutes for the toothed gearing a rope or chain gearing furnished 
with springs or buffers to equalise the strain. At the foot of the jib 
or mast of the crane or navvy is secured a a race wheel or 
pulley, and a corresponding plain wheel or pulley is mounted on 
the slewing motion shaft ; and the former pulley is driven from 
the latter, preferably by a of steel wire. The rope is passed 
two or three times round the pulley or the slewing shaft and 
secured thereto ; it is preferably divided into two len , one end 
of each length being attached to the pulley, and the ropes are 
wound in Lam directions, so that one of them is unwound, 
while the other is wound up. The free ends of the rope or ropes 
are pressed around the wheel or pulley at the foot of the jib, and 
attached thereto, and at the points of attachment springs or 
spring buffers of any suitable type are interposed to take rp the 


denly, and thereby lessen the shock or strain on the slewing 
motion ; similar spring devices may also be applied at the pulley 
on the slewing shaft. A like arrangement may be applied to other 
motions of the crane, such as for raising and lowering the jib. 
(Accepted November 15, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


25,113. D. Longworth, Boulogne, France. Pneu- 
matic Hammers. [3 Figs.) November 29, 1898.—This in- 
vention relates to pneumatic mers which are so arranged that 
the exterior of the air cylinders serves as the piston of the regu- 
lating or controlling cylinder. In order to control the blow of 
the hammer the space under the hammer piston is in communi- 
cation with the regulating cylinder. The actuating cylinder is 
moved up and down by a pair of long links attached at one ex- 
tremity to the top of the cover of the actuating air cylinder, and 
at the other extremity to the outer end of a rocking lever, the 














25,113, 
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ttached to the 


inner end of which is driven by a g-rod 

crank. The lower holes inthe astuating cylinder not only admit 
air under the piaton to form the lifting cushion during ordinary 
working when the controlling ba is inoperative, but they 
also serve when required to admit compressed air into the com- 
pression space of the fixed controlling cylinder and into the 
actuating air cylinder below the piston during the downward 
stroke of the hammer, ‘so regulating the force of the blow, the 
regulation being controlled by the side valve. Patent 10,963, 
1890, is referred to. (Accepted November 8, 1899.) 


25,623. A. Ransome, London. Band-Saw Machines. 
(5 Figs.) December 5, 1898.—This invention relates to band-saw 
machines (and more ey to the horizontal type) and has 
for its object to give any desired tension to the saw and to compen- 
sate for any moderate variation in the length of the same, and in 
order to make the saw run in any desired position on the face of 
the pulley. The mechanism by which the adjustments are made 
comprise two screws working in nuts on slide bars which carry 
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the bearings of the driven shaft. The screws can be simul- 
taneouly turned by rotating a handle which actuates by means 
of a shaft and bevel wheels, a spindle carrying two worms gearing 
with two wormwheels, one on each screw. The driven saw-pulley 
shaft is rendered capable of being tilted by making the nut of one 
of the screws so that it can be rotated independently of the nut 
on the other screw, and to accomplish this it is made as a worm- 
wheel gearing which may be turned by means of a handwheel 
mounted upon its shaft. (Accepted November 8, 1899.) 


MINING, METALLURGY, AND METAL 
WORKING. 


23,386. G. E. Bourgoin, Paris. Alloy for Harden- 

Aluminium. November 7, 1898.—This invention consists 
chiefly in adding an alloy of tin and aluminium to a fine alloy 
containing copper, nickel, fine cast steel, and a small quantity of 
pure aluminium. The fine alloy, which is stated to possess the 
ty ae A of hardening aluminium, increasing its strength and 
ts elasticity, is manufactured from the metals indicated below, 
in the following proportions: Copper, 2 to 6 parts by weight ; 
nickel, 1 to 3 parte by weight; fine cast steel, 1 to 2 parts hy 
weight ; pure aluminium, 1 part by weight. e r, the 
nickel, and the cast steel are first fused in a non-silicious crucible; 
the pure aluminium is then introduced in the proportion indi- 
cated. When the fusion is complete, and a thorough mixing has 
been effected, there are added from 2 to 5 parts by weight of an 
alloy of tin and aluminium, containing 1 part by weight of tin 
to 2 parts by weight of aluminium. Thi fusing ration is 
effected under a bed or layer of powdered vegetable p soon and 
pounded slate, mixed in equal quantities, which prevents the 
access of air to the surface of the alloy ; and, consequently, 
diminishes oxidation. When the alloy is ready for being run off, it 
is purified by introducting into the bottom of the crucible, by 
means of an inverted ladle or spoon, from 50 to 75 grammes of 
ferro-cyanodide of potassium (Fe Cyg K,) ina thoroughly dry con- 
dition, to every 100,000 grammes of alloy ; alkaline ferro-cyanides, 
alkaline-earth ferro-cyanides, or metallic ferro-cyanides, alone or: 





mixed may, however, be substituted. When it is desired to harden 
aluminium, and to impart thereto a suitable mechanical resist- 
ance, 


the aluminium is fused in a non-silicious crucible; and a 
r cent. of the weight. 
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and elasticity desired) is fused in a second crucible, and poured 
into the fused aluminum, the whole being vigorously stirred 
with a rod of nickel or steel. (Accepted November 15, 1899.) 


PUMPS. 


23,378. S. Puplett, London. Gas-Compressing 

ps. (3 Figs.) November 7, 1898.—This irvention has for 
object to provide corrosion-resisting pumps. Two kinds of metal 
are used, the working barrel and valves being of one which will 
withstand the action of the corrosive gas, and the outer casing 





being of a metal having sufficient tensile strength to withstand 
the pressure employed. The working barrel and valve casing are 
separate from the outer casing. Special means are provided to 
prevent leakage of gas between the two leaded joints, and they 
may be tightened from the outside without removal of a cover. 
(Accepted November 8, 1899.) 


RAILWAYS AND TRAMWAYS. 


9214, H.Penn, London. Dust Shields for Railway 
Vehicles. (2 Figs.) May 2, 1899.—According to this invention 
in the recess at the back of the axle box is placed a shield formed 
of two plates having an opening slightly larger in diameter than 





the axle. A leather washer is attached to the shield and is arranged 
to be in rubbing contact with the axle so as to form a dust-proof 
joint. The shield is made a loose fit so that it is capable of adapt- 
ing itself to the varying position of the axle. (Accepted Novem 


8, 1899.) 

26,593. W. Drummond, Govan, Lanark. Buffer 
Springs. [1 /ig.) December 16, 1898.—This invention relates 
to springs made from steel bars wound into helical coils, the 
object being to lessen the weight whilst rendering them less 
liable to fracture. The bar from which the spring is produced 








has a deep longitudinal groove rolled in it, which forms it into an 
approximately U-shaped section, and it is coiled into helical or 
other form with the channel on the inner convolution of the spring 
so formed. The side of the bar forming the outer contour of the 
spring’s convolutions may be flat or rounded. (Accepted November 
8, 1899.) 


SHIPS AND NAUTICAL APPLIANCES. 


21,967. A.M.Clark, London. (C. A. Hutchins, Canada.) 
Moor for Buoys. [4 Figs.) October 18, 1898.—This 
invention has for object to relieve the moorings of buoys from 
strain, and to prevent the fouling of the cable. An apparatus is 
provided which comprises » drag whose ends are connected by 





cables with the buoy and its moorings, so that the drag is sub- 
merged about midway between the buoy and the mooring. The 
drag is hollow, and has a central cylindrical portion and conical 
ends with eyes for attaching to the cable. At the end of the 
central portion nearest the buoy an open conical skirt flares out- 





wardly, to present a resisting surface to the water, to forma 
drag against the pull of the buoy, and also to take the greater 
strain of the moorings and keep the slack of the cable from the 
bottom. In Fig. 4 y shows the position of a vessel riding out a 
gale on a lee shore ; the buoy in this case is attached by one end 
to the anchor chain, so that, when dragged under the surface of 
the water, it may increase the anchorage resistance. (Accepted 
November 8, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


459. J. H. Street, M. H. Robinson, and M. H. 
P. Sankey, Rugby. Steam es. (7 Figs.) Ne- 
vember 7, 1898.—This invention is designed to provide a method 
of admitting and cutting off steam in engines. The apparatus 
comprises a constantly rotating valve, preferably cylindrical, 
which lies in a corresponding segmental recets in the steain chest, 
within which the admission ports are formed. From about one- 
fourth to one-half of the circumference of the valve lies in the 
recess, the remainder being constantly exposed to the steam in 
the steam’chest. R ponding with the admission port 
or ports are formed in the valve, in such manner that as the valve 
rotates the yar are alternately opened and closed ; and one or 
more sets of such recesses may be formed therein, so that the 
complete cycle of admission and cut-off may be effected either by 
a complete or partial revolution of the valve. The cylinder port 
or ports are formed obliquely across the axial line of the rotating 
valve, and the recesses or ports in the latter are also oblique. By 
moving the valve endwise, the cut-off may be accelerated or re- 

ed; the point of admission, however, remaining constant, 
sinee admission depends upon the commencement of the crossing 
of the ports, which does not vary with the endwise position of the 
valve. This endwise movement of the valve is effected by the 
governor, which acts directly upon a spindle ng through a 
gland in the end of the steam chest, or upon a lever on a rocking 
shaft which inside the steam chest engages a collar upon the 
valve, which may in some cases consist of several parts. There 
may be two or more such por ye 3 shafts engaging collars at diffe- 
rent points of the valve, and the corresponding levers may in 
some cases be coupled together externally by a rod which causes 
them to move together, one of the levers applying the pressure 
in each direction, while in either case the separate parts of the 
valve are held together. The rotating valve may be balanced end- 
wise, by being fully exposed to the steam pressure at each end, 
the connection between the valve and the spindle which causes 
it to rotate being by pressure of stops against each other acting 
tangentially. If the valve is in several parts, serving more than 
one cylinder, the connections between the parts may be all of 
this character, so that they are not directly held together end- 
wise, but are allowed a certain elasticity of movement. The 
steam chest may be either at the end of the cylinder, preferably 
forming the cylinder cover, or at one side. In the former case, 
the ports may be very short, and the clearance small. The appli- 
cation of distributing valves in accordance with this invention to 
a tandem arrangement of cylinders, the pistons of which act 
upon one or more cranks, is described in detail. (Accepted No- 
vember 15, 1899.) 


24,886. G. N. Philip, Dartmouth, Devon. Water- 
Tube Boilers. [4 Figs.] November 25, 1898.—This invention 
has for its object to facilitate the cleaning and to simplify the 
construction of water-tube boilers. The inner and outer shells 
are somewhat similar to those of a locomotive firebox, and the inner 
shell is provided with a sufficient number of tubes, the ends of 
which are beaded into the tubeplates which are formed of two 








opposite sides of the box. Doors are placed on the outside shell 
facing the tubes to enable the tubes and tubeplates to be cleaned. 
The combustion chamber is stayed to the outer shell. To pro- 
mote circulation of the products of combustion, a number of 
baffle-plates are placed among the nest of tubes to prevent the 
flame or heated gases from rising directly to the funnel, thus 
bringing the heated into contact with the whole of the boiler 
surface. (Accepted November 8, 1899.) 


26,613. H. W. Bowden, London. Hea and Puri- 
Water. [4 Figs.) December 16, 1898.—This invention 
has reference to apparatus for heating and purifying water, 
which comprise a series of purifying compartments. According 
to this invention these compartments are arranged in the form 
of annular pockets in steps or tiers, and into them there dip 
annular plates, the arrangement being such that water to be 
treated enters a central vessel at the top, and flows over from 
one vessel to another, passing beneath the edge of the plate 
dipping into each vessel, and finally into a purified water recep- 
tacle below, which is fitted with an outlet controlled by a cock, 
and has g up through it an exhaust steam inlet pipe fur- 
nished with a valve and grease overflow and water drain, which 
pipe terminates in a central space is surrounded by the 
ower tiers of purifiying pockets, a space formed by a larger pi 
surrounding it extends down to within a short distance of the 
bottom of the purified water receptacle, in which is a float con- 
nected to a valve controlling the supply. There is a spent steam 
— ae and “= steam mane to, the — < ce oP sos 
of the series. e apparatus is so arranged that by unfasten- 
ing the joints the various sections can be removed to give access 
to the interior for cleaving purposes. By admission of exhaust 
steam, which first enters the innermost lower pockets, the tem- 
rature of the water is increased, and as the flow of steam con- 
inues and increase in temperature proceeds, the water in one 
pocket after another in succession is raised to boiling point and 
steam passes from ket to pocket, and grr he / at the spent 





100.) outlet. Modifications are suggested. (Ac No 15, 


25,407. F. J. Thompson, Fleetwood, and W. Eck- 
ford, Preesal, Lancs. Steam Engines. [3 Figs.] De- 
cember 1, 1898.—This invention relates to steam engines in which it 
is desirable to utilise to the utmost the expansive force of the steam 
for the purpose of attaining the greatest efficiency, and when 
applied to engines for pumping with a single-acting ram to 
enable the power given out unequally by the engine to suit the 
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varying load upon the pump plunger. For this purpose the high 
and low-pressure cylinder are combined, and have a truncated 
type of piston. For small powers the steam passes from the top of 
the high to the under side of the low-pressure piston-box ; for 
large powers the low-pressure cylinder is made double-acting. 
Valves are arranged to distribute the steam, and various | . 
fications are provided. (Accepted November 8, 1899.) 


TEXTILE MACHINERY. 


26,292. J. E. Stephenson, Shipley, Yorks. Comb- 
ing Machines. [4 Figs.] December 13, 1898.—This invention 
relates to dabbing motions for Noble and other combing machines, 
and its object is to reduce the friction of the working parts and 
to facilitate lubrication. A ring or annular piece is employed 
fitting the crankpins and connecting them to the rod end, forming 
a loose bearing-piece between the two ; the friction is more or less 
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divided between the inner and outer peripheries of the said ring. 
Balls or rollers may be used in recesses. A curved tube fitted 
to the bottom of the connecting-rod at each stroke dips into the 
oil below, which is scooped up thereby into the bearing, and a 
baffling piece is on each side to prevent the lubricant being thrown 
out of the box. A leather stroker is fixed on a spring secured 
to the case and engaging the side of the rod rubs back any oil 
that may have splashed upon it. (Accepted November 1, 1899.) 


MISCELLANEOUS. 


18,279. G. A. Ryd, Stockholm, Sweden. Speed 
arying Gear. [4 Figs.] September 9, 1899.—This inven- 
tion relates to an arrangement by which one part of a machine 
rotating at a constant speed is enabled to im: rotary motion 
at varying speed to another part. To accomplish this two large 
discs are provided, the cne acting as driver, and the other being 








(279) 





driven, they having between them two smaller discs mounted on 
a common spindle, and set at an angle to the larger discs, so that 
should the projecting sides of the smaller disc lean in contact 
with the driver and near its centre, the opposite wheel would 
touch the driven one near the periphery, and this would vary the 

ofrotation. By altering the relative positions of the small 

to the large discs the speed of rotation of the driven disc 
changed. (Accepted November 8, 1899.) 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 
justrations of inventions patented in the 
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AMERICAN COMPETITION.—No. XIV.* 


By G. W. Dickre, Manager, Union Iron Works, 
San Francisco. 


Some time ago I was asked to contribute an 
article for publication in ENGINEERING on American 
competition and its probable effect on English home 
and foreign markets; but after a careful study of 
the subject, and taking an inventory of all I could 
possibly write of what might be worth reading in 
regard thereto, it became evident te me that I was 
not in possession of any new facts, or any theories, 
in regard to the question of the effect that American 
competition might have on British industries, that 
would benefit the readers of ENGINEERING. I was, 
therefore, obliged to decline. 

On receiving a second request to contribute 
something on the subject, and having read the first 
of these articles, I thought that, after all, there 
might be something for one to say who considered 
this question from a distant standpoint ; from that 
part of America that looks out on the Pacific, and 
that at present is watching for an opening of 
Asiatic markets that will give the Pacific Coast of 
America a great Trans-Pacific commerce. 

I am somewhat in doubt as to whether there has 
been as yet any serious invasion of either the home 
or foreign markets that have been considered 
British by American manufacturers. There have 
been times when the manufacturer of this country 
has been unable to sell the whole product of his 
factories at home, and has been forced to take the 
surplus to a foreign market, and there sell it for 
what it would bring, and this usually at a loss to 
himself ; for as soon as the home demand equals 
his capacity, the foreign trade that he sacrificed so 
much to obtain is at once abandoned, and is never 
thought of again, until another surplus of products 
needs to be disposed of. 

There are, it is true, certain lines of American 
products that have a steady market in Britain as 
well as in Continental countries. Thus, in engi- 
neering works there are special American tools, 
invented and perfected in this country, that are 
preferred to tools made elsewhere for the same 
purposes. 

In the smaller class of machine tools, American 
makers have for many years been far in advance 
of British makers, both in design and diversity of 
function. This, I think, is conceded by British 
tool makers. But in very heavy machine tools for 
shaping large masses of steel either into rough or 
accurate finished forms, the British tool maker is 
yet ahead of those in this country. 

In the case of machine tools, price does not, as a 
rule, secure the sale ; but adaptability to the work 
in hand, and quantity of accurate work turned out, 
with the least cost for operating. In these qualities 
the small American tools excel. 

In large tools for heavy work having great 
rigidity, with large surfaces of great accuracy, pro- 
ducing large pieces finished true to form, the 
British tool maker still commands the best markets 
in the world for such tools. 

In steam engines of the highest class, and of 
the stationary type, some American forms, such as 
the Corliss engine in its varied applications, has 
established itself wherever steam is used economi- 
cally ; and some American builders have, from time 
to time, been able to export and instal in British 
cities, in the very midst of famous engine builders, 
examples of American skill in engine building. But 
I doubt very much if this could be taken as an 
evidence that a high-class steam engine can be 
built more cheaply in America than in Great Britain. 
As has been pointed out in the fourth of these 
articles, the American excels in the manufacturing 
instinct ; he manufactures in engineering, which 
the British engineer seldom does. 

The American engine builder will adopt a certain 
type of engine, concentrate his own skill and that 
of his works on perfecting that type, and put it on 
the market : not a crude machine for other builders 
to improve upon, but as perfect as his skill can 
make it, rigidly tested, not only for economy, but 
also for durability, uniformity, speed, and other 
~ sem combined with simplicity and attractive 

esign. 

This is at once the reason of the ability of the 
American manufacturer of machinery to compete 
with the British maker of machines, and also the 
Treason why, in the production of original designs 





for —— purposes, the British builder can more 
than hold his own against the American. 

A good deal has been written in regard to the 
superiority of American workmen; but I think 
more is due to the manufacturing system than to 
the superiority of the workmen in this country. 
In fact, I believe the system of production in the 
United State aims at dispensing, as far as possible, 
with the necessity of skilled workmen. Every year 
we are finding it more and more difficult to obtain 
skilled workmen that can do general work in an 
engineering establishment ; and in such branches 
of engineering as shipbuilding, and marine engine 
building, good workmen are harder to get here 
than they are in Great Britain. In fact, the 
majority of those employed in the shipbuilding 
trades in this country come from the British yards ; 
and they can do no more here than they did at 
home. 

We shipbuilders on the Pacific coast think that, 
given a free hand in design, we could produce ships 
as cheaply as those built in British yards; but if we 
build the same ships as they do there, and pay 
more for material and more for labour than they 
do, our ships will cost more in proportion ; where 
work—riveting, for instance—is done by piece, we 
cannot get men to do it at English prices. We are 
paying 4 dols. per hundred for rivets that are driven 
in England for 9s. 6d. We are driving rivets by 
pneumatic riveters at half the price for labour as 
for those driven by hand ; but the British shipyards 
are now, or will very soon be, doing likewise. 

In this business of shipbuilding, the American 
idea of manufacturing cannot be carried out to the 
extent that it is in other industries, unless some com- 
bination of building and owning were made possible, 
that would admit of a given number of types of 
vessels being designed to meet the varied needs of 
commerce, and then manufacturing them as re- 
quired. This might help in the production of ships 
at a less cost than now ; but with the large propor- 
tion of labour, skilled and unskilled, required in 
the building of ships, and its efficiency being prac- 
tically the same in any two countries, the country 
that gets its labour cheapest will build its ships 
cheapest, unless there is some other factor in pro- 
duction that balances the effect of wages. 

Material is a large item in the building of ships 
and marine engines, and that is, perhaps, the most 
difficult quantity that the American shipbuilder has 
to deal with ; and I doubt whether any prominent 
shipbuilding industry, of such magnitude as would 
be seriously felt by the British shipbuilder, can be 
established in this country, until the vast fluctua- 
tions that take place in the prices of materials 
cease to exist. 

In the first of these articles on American compe- 
tition, the author, Colonel E. A. Stevens, refers 
to what the shipbuilder can count on in regard 
to steel material. He says, an ironmaster known 
the world over, and thoroughly acquainted with 
American and English labour, lately remarked, 
in speaking of the prospect of successful American 
competition in shipbuilding: ‘‘I will contract 
to put down all the steel needed in an Atlantic 
coast shipyard at lower prices than it can be 
had in any British shipyard. If, with this 
advantage, and with American labour, you can- 
not beat the English shipbuilders, it will only be 
because you are not man enough to handle such 
an undertaking. It only needs the right man, and 
there are plenty of them in this country.” 

This sounded very well, and at the time it was 
said appeared to be true. The same ironmaster 
was then actually exporting steel material for ship- 
building, and selling it to British shipbuilders 
below the prices ruling in their own country. But 
what is the condition in regard to price of ship- 
plates to-day ? This ironmaster who was ready but 
a few months ago, to deliver material to shipyards 
in this country at a price below that paid for like 
material in British yards, is asking to-day for steel 
ship-plates 131. 17s. 8d. per ton, the English price 
being 8/. 5s. 

As a proof that American steelmakers are not 
seeking foreign markets, we have only to note that 
these markets have no influence whatever on steel 
prices in this country.. While the English price 
for steel ship-plates advanced 124 per cent., the 
American price for the same material advanced 
120 per cent. 

Any competition in shipbuilding that may arise 
between America and England will likely be the 


price for his ship, and yet compete with the British 
shipowner. 

he magnitude of the home market for all the 
products of industry in the United States will for 
many years prevent foreign markets influencing the 
price of materials that enter into the manufacture 
of articles that are made here for export, rendering 
competition possible only during a depressed con- 
dition of the home market. A high protective 
tariff fosters this condition, and will always make 
it uncertain how far it is possible to compete in 
foreign markets with those products where the cost 
of the materials is subject to great fluctuations, as 
compared with the material used by those with 
whom we compete. 

Competition between the different sections of 
the United States is quite as complicated a question 
as between the United States and Great Britain. 
The vast extent of country between the two sea- 
boards, the great distance of the western edge from 
the steel-producing section, the difference in 
wages of from 30 to 40 per cent. between the 
Atlantic and Pacific coasts, makes the question of 
being able to compete with the east a problem of 
far more interest to us in California, than any dream 
we might at times have of competition with England 
in our line of business. 

There will be certain kinds of work in which this 
country will excel other countries, and these pro- 
ducts will command attention and sale in the 
markets of the world, and the number of these 
products and their volume will increase as their 
merits become better and more widely known. But 
I hardly think that English industries will suffer 
thereby ; in fact, they will be stimulated. There 
are more British manufacturers to be met with now 
in this country than ever before, studying our 
methods, and eager to adopt anything that promises 
better results than they now obtain, and this inter- 
course will lead to improvement both here and 
there. 

Several years ago, British shipbuilders never 
thought of visiting the United States to learn any- 
thing in shipyard practice. But they come now to 
see us and what we are doing, even as far as the 
Pacific Coast. We are glad to meet them, and 
never fail to profit, if possible, by such visits, while 
there is no doubt that they also learn from us. 

The competition so far, in my business of build- 
ing ships, has been in skill rather than in price. 
It may be a long time before we can underbid the 
British shipbuilder ; but for those that can afford 
our price, we can at least equal his best production 
in quality ; and on these terms I hope the British 
shipyards may have all they can do, and that one 
particular yard on the far-off shore of the Pacific 
may never need to underbid them for a contract. 


LITERATURE, 


Recherche, Captage et Aménagement des Sources Thermo- 
Minérales. By L. pz Launay. Paris, 1899: Baudry 
et Cie. Pages 612, octavo, with 160 illustrations. 
[Price 25 francs. ] 

Proressor L. de Launay, of the Ecole Supérieure 
des Mines, has since 1889 made thermal and mine- 
ral waters, their origin, nature, and exploitation, 
part of his regular course of lectures, and he is also 
author of monographs on some well-known springs 
and on cognate matters. In his investigations of 
grottoes and subterranean waters, he collaborated 
with the great speleologist Martel. A glance through 
his long lists of literature and at the numerous 
footnotes will convince the reader that the author 
has conscientiously followed up the subject into 
which he was initiated by two other renowned men, 
the inspector-general of mines Aguillon, and the 
engineer Frangois. The book is divided into two 
parts. The first, or scientific part, about two-thirds of 
the volume, deals with the origin of thermal waters, 
their geology, physical and chemical properties, and 
their distribution over the surface of the globe. 
The second technical part teaches us how to secure 
and utilise the waters. This is a very heavy 
task, and we are not astonished to find that the 
book, in its wide compass and breadth of treatment, 
is practically unique. Daubrée’s work, Eaux Soute- 
raines, often quoted, does not concern itself with the 
technical applications ; and the special papers and 
reports on certain springs, some good, many in- 
different, and written chiefly with an eye to busi-. 
ness, do not take a comprehensive view of the 











result of legislation in this country, to make it 
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possible for an American shipowner to pay a higher 
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The author wisely does not trouble about the 
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therapeutic merits. He devotes, indeed, a few 
pages to mysterious causes, such as electricity, 
alleged to explain the efficiency of certain waters ; 
but that comes under the category of physical pro- 
perties. From inaccurate or misinterpreted obser- 
vations it had been concluded that thermal waters 
do not decompose into normal proportions of oxy- 
gen and hydrogen, that they deflect the galvano- 
meter needle—most of them are better conductors 
than pure water, of course—and that the shower 
baths electify the body negatively as a rule. We 
can account for such peculiarities without having 
recourse to mysterious forces. But Dr. Scoutetten, 
of Metz, saw, in 1864, still in electricity the bene- 
ficent agent of the waters, and Dr. Duhourcau, of 
Cauterets, argued on similar lines in 1882. That 
certain algae, generally comprised under the name 
of confervaceae, thrive in the springs, and that 
microbes have been found—whether or not neces- 
sarily owing to direct infiltration remains an open 
question—may be interesting to those who would 
not trust anything but natural waters, as if mineral 
and thermal springs did not, like common water, 
depend on atmospheric precipitations in the first 
instance. The author regards thermal springs 
essentially as artesian wells. For some reason, we 
must, at a certain depth, have a higher pressure 
than the hydrostatic pressure in the surrounding 
medium in isolated water columns which may be 
likened to metallic lodes ; and there must be a ver- 
tical pressure to serve as a convenient conduit 
upwards, lest the waters should lose the heat they 
have absorbed in lower strata, or remain confined 
to the depth. When the last condition is not ful- 
filled, as at Vichy, we must create wells. Volcanic 
actions and heat play a part too, but the water 
cannot originally come from the substrata, unless 
we assume for a volcano like Santorin, which has 
ever been active in historical times, subterranean 
basins of enormous capacity and peculiar character. 
The thermal sources of the Alpine districts flow most 
liberally about two months after the snow begins to 
melt on the mountains. There is little water during 
the winter months, and little again after a snowless 
winter. The yield of thermal springs varies much ; if 
the temperature remains fairly constant, direct infil- 
tration of other water cannot be responsible. The 
influence of the barometer is well marked, and we 
can well imagine—and, indeed, imitate—peculiar 
cavities and fissures, and conditions of water-feed, 
and of gas evolution, &., so as to understand 
the more or less periodical character of many 
springs. The hydrothermal circulation need not 
extend down to great depths ; a depth of 3000 yards 
would suffice to send up boiling water. 

The subject is so wide that we cannot wonder 
when we see that the British Isles and the Hot 
Lakes of New Zealand are each allowed one page. 
England, we read, has very few thermal sources, 
but a good many mineral springs, which do not 
require our presuming deep circulation. Yet it is 
rather striking that the author resists the tempta- 
tions of depicting the wonders of the geysers of 
Iceland and of the Yellowstone Park, and that he 
has taken all his examples from the European 
Continent, going as far east as the Caucasus. 
The reason is, no doubt, that he wished to select 
well-studied cases. Thus we find frequent refer- 
ences to Aix-les-Bains, Bourbonne 1’ Archambault, 
Baréges and other spas of the outrunners of the 
Pyrenees, Néris, Pougues, Plombiéres, Pfeefers- 
Ragaz, Gastein, Baden, Teplitz, Geleznowodsk 
(Caucasus), &c., these last on the authority of Dru. 
The author always acknowledges his indebtedness 
to fellow-workers, citing volume and page and— 
another praiseworthy feature—also the date of the 
publication. He introduces each section by general 
considerations, and enters into details when giving 
illustrated accounts of characteristic examples. 
This arrangement leads to occasional repetitions, 
but it has its very good points. There is a detailed 
table of contents, and the geographical alphabetical 
index is excellent. 

To express a general idea of the treatment, we 
will say that the book seems to have been written 
for the benefit of the mining engineer. The chemist 
will also find much of interest, though the gaseous 
constituents might have received more attention. 
We also learn very little about the methods of 
securing the powerful volumes of carbonic acid 
rushing from boreholes in Thuringia, e.g., which 
are not mentioned at all. The technical part deals 
with prospecting for thermal waters, systems of 
securing the water, pumping, aeration, wells, con- 


work, metals, clay pipes, cement between concen- 
tric pipes), protection of the fissures and wells 
against wilful or unintended damage and against 
cold water ; further, galleries, gas exhalation (Har- 
kany, in Hungary, "svat dg in the Caucasus), 
transport and storage cf the water at various levels, 
cooling and reheating, bottling, &c. ; finally a few 
remarks on the salts, mud, and vegetation of springs 
and their utilisation. Interesting examples are 
given of how thermal springs, contaminated by cold 
water in their upper strata, were tapped lower 
down (Sauerbrunn, near Bilin, Lavey), and how 
they were secured in mud (Enghien), or in soft 
clay (Hauterive). We should particularly recom- 
mend this treatise to our colleagues in the colonies, 
who may not know how to search for thermal waters, 
nor how to utilise them when found. 





Fortschritte der Angewandten Elektrochemie und der 
Acetylen- Industrie im Jahre 1898. By Dr. FRAnz 
Peters. Stuttgart, 1899: Arnold Bergstiitter. 
Pages 412, octavo. [Price 6s.] 

Dr. Peters has for some time been publishing 
quarterly reports on progress in electrochemistry 
in **Dingler’s Polytechnisches Journal,” a journal 
which, as is well known, excels in good collec- 
tive articles. These reports by Dr. Peters are 
compiled with commendable care and ability, 
and it may be presumed that they involve a 
considerable amount of hard painstaking work. 
The task might have been rendered easier and 
more profitable, in our opinion, by changing the 
quarterly reports into a half-yearly or yearly 
compilation. It is the same fault that we 
have to find with the ‘‘Fortschritte der Elek- 
trotechnik,” now in their thirteenth year, an 
excellent publication. Novelties are described 
first in one journal and then in numbers of other 
papers, and patents are granted in various countries 
at different periods, and abstracted and criticised by 
the Press in their turn. One is quite satisfied and 
pleased indeed to get yearly compilations. There 
is more chance that a question will be thrashed out 
in the course of a year than in the course of three 
months. 

To return to our subject. Dr. Peters has barely 
finished one quarter’s report, when he has to start 
afresh. We should think that the readers of 
‘*Dingler’s Journal” put the copies by until they 
have the four instalments together. That they have 
in the volume before us. In neither the original 
articles nor in this annual is there any alphabetical 
order observed in the various sections. We 
concede that the alphabetical arrangement would 
have made further and large claims on the author’s 
time and patience, but it would have been time 
well spent, although there are good alphabetical 
indices of subject matter and of names. The 
matter is grouped as follows: a. Primary cells ; 
secondary cells, 6. inorganic electrochemistry ; 
general ; metalloids, hydrogen and the halogens, 
oxygen group, nitrogen group, carbon group ; car- 
bides and acetylene ; alkalies and chlorine ; metals. 
c. organic chemistry, fatty compounds, aromatic 
compounds ; various applications. d. apparatus. 
e. pyro-electrochemistry. jf. magnetic separators, 
&c. g. literature. h. addenda. The author likes 
subdivisions ; most compilers appear to do, al- 
though the additional labour is theirs. Thus in 
secondary batteries he distinguishes: grids ; active 
mass and paste ; electrolytes ; forming and charg- 
ing ; building up cells ; finished cells ; accumulators 
in which lead is not exclusively used. If inventors 
would in each specification confine themselves to 
one particular feature, we should praise the author’s 
subdivisions ; but they do not. Calcium carbide 
and acetylene are especially dealt with at some 
length, as the title indicates, but we find more on 

pers and patents than on actual installations. 

hat applies still more, of course, to electro- 
chemical works. But whilst it is almost impossible 
to obtain any information concerning the real 
practice of chemical works, the applications of 
acetylene have pretty openly been described and 
discussed. When we compare the well-known 
electrochemical year-book by Borchers and Nernst 
with this annual by Peters, which this year is 
published for the first time, we may say that the 
former accentuate the scientific side of electro- 
chemistry more, and troubles less about possible or 
impossible patent improvements, while Peters 
strives after being complete.. That he is to an 
unusual degree. There are all the American, 

English, and German patents, and further some 





duits and pipes, and their materials (timber, brick- 





Austrian, Danish, French patents, &c. The ab- 








stracts from the electrical press are likewise most 
complete ; we find references to Swedish, Russian 
Italian journals and societies, and the references 
are in all cases by volume and page. The 
book is therefore of value to anyone interested in 
applied electrochemistry, a field in which the 
reckless inventor certainly sins not less than in 
others. Of that the bulk of the volume, 412 paves 
of close print (with 63 figures), gives sufficient 
evidence. 
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American Dry Docks.—The Secretary of the United 
States Navy urges that authority should be given for the 
construction of additional dry docks. He will ask for 
an additional dock at the Brooklyn Navy Yard, and for 
another at Norfolk, Virginia. It is proposed that the 
docks should be built of stone. “They will cost about 
200,0007. each. 
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ENGINEERING SCHEMES IN 
PARLIAMENT. 

We have dealt with railways on pages 664 and 
697 ante, with the principal light railways on page 
698, with tramways on page 699, and with electric 
and gas schemes on page 732. We now turn in our 
concluding article to other engineering schemes ; 
but first a word may be said about the official list of 
applications made to the Light Railway Commis- 
sioners which the secretary, Mr. H. Allan Stewart, 
has just sent us and which we reproduce in the sub- 
joined Table. 

Licut Rat.ways. 

From the return given it will be seen that there 
are in all forty-three schemes with a collective 
length of 4413 miles. Many of these are of con- 


Water Works. 


In water works there are not many schemes of 
importance, if we except the London County 
Council’s Welsh scheme, and the purchase of the 
Metropolitan companies; but here, as in other 
respects, the urban councils show an activity which 
is most commendable. The London County Council, 
as we have hinted, again bring forward their schemes 
for the purchase of all the water companies supply- 
ing London and district, and also for introducing 
at this preliminary stage the Welsh supply. It is 
scarcely necessary to enter into full details of the 
works involved in the latter. It is, perhaps, sufii- 
cient to quote from the preamble that it involves 





reservoirs on the Rivers Irfon (in the county of 
Brecknock), Towy (in the counties of Brecknock, 


List OF APPLICATIONS MADE TO THE LIGHT RAILWAY COMMISSIONERS IN NOVEMBER, 1899, FoR ORDERS 
AvtHorisinc Licgnt Rartways. 











: Motive 
Title. Promoters. Engineer. Mileage.) Dower, | Gauge. 
England, ft. in. 
— and Farnborough (ex-|Power and Traction, Limited -.- |G. Hopkins and Sons .. 4 Electric 8 6 
tension 
Barnsley and District (extension)..|British Electric Traction Company, Ltd.|S. Sellon .. oe 3 6 
Blackpool and Garstang .. is: ee and Garstang Electric Light|J. J. Myres ret * 4 8} 
way Company, Limited 
Blyth and District .. ..|British Electric Traction Company, Ltd.|S. Sellon .. ce és} 38 » 3 6 
Brackenhill (extension) ‘ie eee aie Light Railway Syndi-|Mammatt and White . 2 Steam 4 8} 
cate, Lim 
Bridgwater, Stowey, and Stogursey|H. P. Bouverie, A. Pearce, & R. A. Read|R. M. Parkinson.. ee 38 aS 4 8} 
Cheltenham & district (extension) |T. Nevins - as os + ..|T. Nevins .. a ne 2 Electric 3 6 
Cinque Ports .. : <3 ..|D. Cook... --|D. Cook & J. T. Rossiter a oe 3 6 
City of Bath .. ..|Bath Corporation ws wo Fortune andG. F.| 18 | Mechanical| 4 0 
etzger 
County of Hertford, No. 1.. ..|Hertford County Council and the Metro-|V. B. D. Cooper .. 5} Electric 4 8} 
politan Tramways and Omnibus Com- 
rany, Limited 
- rm No. 2 Ditto Ditto Ditto 2 me 4 8 
“ = No. 3.. Ditto Ditto Ditto 9 i 4 st 
ny na No. 4.. af Ditto Di.to Ditto nf 33 4 4 
County of Middlesex, No. 2 ..|Middlesex County Council .. ee -.|H. T. Wakelam .. 12 ss 4 8 
Devon South Hams .. i. ..|H. B. Sheridan and T. W. Barber... --|T. W. Barber... ed. Steam 48 
East and West Yorkshire Union, —— West Yorkshire Union Railway/Mammatt and White .. it a8 4 8 
1900 .. oe oe ee oe ompany 
East Sussex .. ‘ ..|J. Selmes and J. Neve Be os -.|H. F. Stephens .. ee 7k a 4 8} 
Gloucester and District EX — ee Tramways Ccmpany,|J. Clifton Robinson 8 Electric 8 6 
imi 
Hayling Island xs or ..|W. Paynter, H. R. Trigg, and E. Belfield) Knowles and Russell .. 4: Pa 4 8 
Kingston, Surbiton, and District..|Greenwood and Batley, Limited .. .-|A. H. Rowan... pa 4} Electric 4 8 
— om (Archway-road,|London County Council re -.|Sir A. Binnie... “A 4 Ra 4 8 
Highgate 
London County (Clapham, Wands- Ditto Ditto Ditto 5} a 4 8} 
worth and Kingston-road) 
London County —n Ditto Ditto Ditto 5} Re 4 8} 
Hill, and Woolwich) 
London County (New Cross, Lewis- Ditto Ditto -| Ditto 4} oa 4 8} 
ham, and Eltham) 
Long Melford and Hadleigh ..|Rev. Sir Wm. Hyde Parker, Sir Wm. OC./H. F. Stephens .. 15 Steam 4 3 
Quilter, and others 
Loughborough and District ..|Loughborough and District Electric Trac-|C. H. Gadsby 8} Electric 3 6 
tion Syndicate, Limited .. yi “is 
Lulworth and Osmington .. ..|H. W. Blundell, F. Terrell, and W. B.|E. Cruttwell and R. St.) 13} Steam 4 8 
Pritchard George Moore 
Mansfield and Distric ..|J. Fell, J. Lewis, and W. J. Kershaw ../C. H. Gadsby .. 53 Electric 8 6 
Mid-Anglian .. - ..|C. — and B. M.|Jeyes and Godden 39} Steam or 4 8} 
y electric 
Morley and District .. se ..|British Electric Traction Company, Ltd./S.Sellon .. a. aN 10 Electric 4 8 
New Romney and Hythe .. ..|South-Eastern Railway Company and|A. T. Barry and P. C. 9} Steam 4 t 
— Chatham, and Dover Railway| Tempest ae ae 
mpany 
Oldham, Ashton-under-Lyne, Hyde|Oldham, Ashton, and Hyde Electric|S. Sellon .. 4} Electric 4 & 
and District (extensions) Tramway Company, Limited 
Peterborough and District (exten-|British Electric Traction Company, Ltd.| Ditto .. os - 1 Pes 3 6 
sions) 
Spen Valley (extensions) .. 34 Ditto Ditto Ditto .. 12 is 48 
Tickhill .. 6 ae re _ McDonnell Mackay and G. H. New-|L. B. Wells 174 Steam 4 8 
rm 
Wakefield and District ..|J. Fell, J. J. Gittings, E. Horton, and|Pritchard and Co. 10 Electric 3 6 
W. J. Kershaw 
Warrington and Northwich ..|A. Anderson, J. Hesketh, and A. Brown |R. H. Scotter .. me a x 4 8} 
West Hartlepool (extensions) _..|Hartlepool Electric Tramways Co., Ltd. |S. Sellon .. ue veh 9 3 6 
Wigan .. se oe ne ..|Wigan and District Tramways Co., Ltd. Ditto 7 “ 8 6 
Windermere and District .. ..|British Electric Traction Company, Ltd. | Ditto .. ou fe 6 ne 8 6 
Witney, Burford, and Andovereford|Witney, Burford, &c., Light Railway|Sir J. Szlumper and W.| 23} Steam 4 8} 
Syndicate, Limited Szlumper 
Wotton under-Edge .. ..|Railway Developments, Limited .. ..|A. P. J. Cotterill 8} os 4 8} 
Wales. 
Llanelly and District ..|Llanelly and District Electric Lighting|R. Wilson.. 73 Electric 3 6 
Company, Limited 




















siderable importance, notably that for a line con- 
necting the Cinque ports, and taking a coast route 
of 67 miles in length along Kent and Sussex ; 
another on the south coast of Devon of 37} 
miles in length; a third is -393 miles long 
through Norfolk and Suffolk ; and in the coun- 
ties of Oxford and Gloucester there is a line of 
23? miles. These and the others of importance 
have been dealt with in some detail in our article 
on page 698. It may be noticed that in the case 
of fourteen schemes, of an aggregate length of 1 

miles, the gauge proposed is that usually adopt 

for street tramways ; indeed they are street tram- 
ways, although promoted as light railways. Again, 
of the many schemes included, only 159? miles are 
to be worked by steam motors; the remaining 
282} miles, with two exceptions, are to be operated 
by electric energy, and the exceptions are noted 





“mechanical ” and as ‘‘ steam or electric,” 





Cardigan, and Carmarthen), and Wye (in the coun- 
ties of Radnor and Montgomery) ; impounding and 
appropriating waters from Rivers Irfon, Towy, 

ye, Chwefri, and tributary streams ; compensa- 
tion water ; submersion of land, railways, roads, 
and buildings ; new and substituted roads ; diver- 
sion of the Central Wales section of London and 
North-Western Railway ; main aqueduct to London ; 
aqueducts, conduits, and other works ; reservoir at 
Borehamwood, Herts ; filter-beds at Tregoyd (Breck- 
nockshire) ; purchase by ment of lands in 
watersheds of Rivers Irfon, Towy, and Wye ; stop- 
ping of roads, footpaths, &c. ; power to build pa 
stituted churches, chapels, &c. ; protection of water 
from pollution ; alteration of sewerage works ; agree- 
ments with county councils, corporations, and other 
bodies and persons ; and the supply of water in bulk. 
As to the purchase of existing companies, these are, 


of course, to be bought by arbitration, and certain ! 


arrangements are to be made for the transfer of parts 
of the undertaking to Extra-Metropolitan County 
Councils or Local Authorities, obviously to get over 
the difficulty of the London County Council having 
water jurisdiction beyond its borders. The supply- 
ing of water in bulk would also help in this 
direction. 

A Bill is to be promoted to enable the Local 
Government Board to require the a 
Water Companies, or any one, two, or more of them, 
te submit to that Board schemes for making, 
by means of storage reservoirs in the Thames 
Valley (including the basin of the River Thames 
between Molesey and Lechlade, and the basins of 
all rivers and streams falling into the River Thames 
between those places), additional provision for the 
supply of water available for the needs or antici- 
pated needs of the district or districts of supply of 
the company or companies by whom a scheme is 
require va submitted, or of any other or others 
of the Metropolitan water companies ; to @ pro- 
vision for the holding of inquiries by the Local Go- 
vernment Board or their inspectors in reference to 
any such schemes, and for the payment of the costs, 
charges, and expenses thereof. It will also enable the 
Local Government Board to make order requiring 
such company or companies to execute any works, 
and do any things which may be specified in the 
order ; and to require such company or companies, 
if necessary, to apply to Parliament for the pur- 
pose of obtaining any requisite powers. Such order 
of the Local Government Board will have a far- 
reaching effect. 

The East London Water Company have a fairly 
large programme of new works, including a new 
storage reservoir at Waltham Abbey, at the River 
Lea, near to Sewardstone mill stream ; another at 
Edmonton, near the Chingford pumping station ; 
and, in addition, several long lengths of aqueducts 
connecting these and other reservoirs. The Lam- 
beth Water Works propose to make a new reservoir 
at East Molesey, ‘with an aqueduct from West 
Molesey, and another aqueduct through Esher and 
the Dittons. 

The Fishguard Water and Gas Company propose 
to construct a reservoir and filter-bed at Pont-faen 
plantation, and another at Llanllawer, with con- 
duits, &c. The Westgate and Birchington Water 
Company propose to take over the supply of West- 
gate-on-Sea from the Margate Company, and the 
construction of new aqueducts, &c., for the supply 
of that watering place. The Otley Urban District 
Council propose to construct a new reservoir at 
March Gill by the construction of a dam across 
Bow Beck, and it will be 520 yards long, the dam 
being 482 yards long. It will impound the waters 
of several streams. Aqueducts are also to be con- 
structed. Barnsley Corporation, in an omnibus Bill, 
seek power to alter the line of pipes from their 
reservoir, and to enter into an agreement with 
Sheffield, whereby the Knole Brook will contribute 
to the supply of Barnsley. The East Surrey Water 
Company seek power to increase their “— 3; as 
also do the Steyning and District Water Com 
and the Maidenhead Company. For the districts 
of Woodbridge and Melton, in Suffolk, a company 
is to be incorporated for sinking wells, installing 
pumping plant, constructing a reservoir and laying 
a pipe line, and for all the purposes connected 
with water supply. 

The Rumesth and District Water Works Com- 
pany have an extensive scheme for adding to their 
supply. A reservoir is to be made at Bicton 
Common, with a dam, and to it a catchwater or 
conduit, and from it an aqueduct conduit. Similar 
works are to be undertaken in the parish of Withy- 
combe Raleigh ; and incidentally in connection with 
both, certain road diversions are necessitated, with 

ipe lines to a service tank in the parish of Little- 
‘ cieniek taheanille The most important subject 
dealt with in an omnibus Bill by the Ilfracombe 
Corporation is the addition of several intakes to 
their water works, and the construction of dams 
and pipes in connection therewith, none of them 
being of t itude. The Hemel Hempstead 
(Hertford) Water Works are to be acquired 7 the 
corporation of the burgh. The Menstone Works 
are likewise to be taken over by the Rural District 
Council of Wharfedale, in the West Riding of Yorks. 
The Dorking Water Company are introducing a 
Bill for the increase of their capital, the confirma- 
tion of leases, and the enlargement of their works 
their pumping plant, wells, filter- 





by im re 
beds, be. e Tonbridge Water Works Company, 
Limited, seek 4 Provisional Order to purchase 
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53 acres adjoining their reservoir, for the ——— 
of extension, which need not be specified. At Bury 
it is proposed to form a water district, which 
will comprise Bury, Haslingden, Radcliffe, Rams- 
bottom, Little Lever, Whitefield, Tottington, &c., 
and Parliament will be asked to sanction the con- 
stitution of a representative board, which will take 
over the Bury — Water Works, and to 
extend them and administer them. 

The Wetherby District Water Companies propose 
to increase their supply by sinking another well 
in Bardsey-cum-Rigton, and Barwick-in-Elmet, 
with the necessary conduits, &., and a service 
reservoir in the last-named parish. Taunton 
Corporation wish to supply water in bulk, and appl 
for power in an omnibus Bill. The Exmout 
Urban District Council propose to acquire the 
undertaking of the Exmouth Company. The Mid- 
Kent Water Company propose to make a well at 
West Ashford with service reservoir at Charing, 
where also a new well is to be bored. A new 
company propose to construct a pumping station 
and reservoir at the parish of Lyminge, with piping 
to supply Lyminge, Elham, Barham, Kingstone, 
Denton, Wootton, Swingfield, Acrise, Stelling, 
Stelling Minnis, Stowting, Monks Horton, and 
Paddlesworth, all in the county of Kent. 

The Gwyrfai Rural District Council propose to 
supply their district by impounding the waters of 
Llyn Cwm Dulyn Lake, in Carnarvon. The Urban 
District Councils of Barking Town, Grays Thur- 
rock, Ilford, Romford, and Orsett are combining 
to purchase the undertaking of the South Hssex 
Water Company, and a joint board will be con- 
stituted for administering it. Extensive new works 
are proposed. 

The Llandrindod Wells Water Company propose 
to make a storage reservoir at Cefnlly, a high ser- 
vice reservoir at Cwmyrain Dingle, several collect- 
ing tanks, and a number of aqueducts for the supply 
of thereservoir and the district. Paignton Urban Dis- 
trict Council propose the construction of new works 
—the Venford Reservoir in Holne, an open reser- 
voir and filter-beds in Marldon, and various pi 
lines. The Urban District Council of Mountain 
Ash, in Glamorgan, propose to have a reservoir at 
Perthgelyn, in the parish of Llanwonno, with 
pipes through the district. The Spalding Urban 
Council, in Lincolnshire, are buying out the water 
company. The British Water Works Company apply 
for power to prevent pollution of their water in 
their catchment area. 

The St. Albans Water Works Company propose 
an addition to the conduits or adits at their Holy- 
well Hill pumping station. The North Warwick- 
shire Company propose to sink several new wells 
at Meriden, Stoneleigh, and Weston - under - 
Wetherly ; to construct service reservoirs at the 
same places, and lay new piping. The Higham 
Ferrers Water Company is to supply several 
villages in Northampton, from new reservoirs in 
Sywell, Mears Ashby, and Ecton, 11} chains in 
length—with ee | stations, &c. The South 
Essex Water Works Company, whose position is 
assailed by the combined local authorities, have a 
large programme of extensions in their catchment 
area and in pipe lines, so that the fight between 
the local ber ar and the company will be in- 
teresting. A new company for East Shropshire 
propose a number of reservoirs, &c., to be con- 
structed, principally for wells, but the details need 
not be given. The Southport Water Company 
proposes to construct a service tank and high-level 
pumping station at Aughton, and service pi 
therefrom. The Rickmansworth and Uxbridge 
Valley Water Company intend to extend their area 
of supply to include a large number of parishes in 
Hertfordshire, Middlesex, and Buckingham, but a 
catalogue of these need not be given. 

Airdrie and Coatbridge, neighbouring burghs in 
the iron district of Scotland, not only join in a 
tramway scheme, but in an extension of water 
works, &c. The County Council of Stirlingshire 
propose a new reservoir to impound the water of 
the Buckie Burn, with several new service reser- 
voirs and conduits, for the supply of the eastern 
part of the county. Motherwell Corporation is 
also adding to its storage by the construction of a 
new reservoir at Culter Water, in the parish of 
Coulter, with pipelines, &c. Falkirk has a similar 
scheme, the reservoir being at St. Ninians. 


Harsours AND PIERs. 


Several of the coast towns are constructing 
new piers with pavilions ; and in the case of Liver- 


1, Glasgow, Workington, Whitehaven, Shore- 
am, and Newhaven, dock schemes are projected, 
as well as by the Manchester Ship Canal Company. 

The Mersey Dock and Harbour Board propose 
the construction of a river wall or embankment 
from the existing wall near Rock Ferry slip, to the 
Tranmere Graving Dock, all in the parish or town- 
ship of Higher Bebington, with power to make en- 
trances, &c , through this bank. They contem- 
plate also a new arrangement of the regulations for 
the sale of vessels laid up beyond the prescribed 
period in the docks. Neath Harbour is to be 
deepened. At Maryport a new company proposes 
to construct a dock with a water area of 9 acres 
to be situated in part on the site of the existing 
Elizabeth Dock, with a pier or breakwater extend- 
ing seaward for 516 yards to further protect the 
harbour. Several railways are projected, and 
also dredging operations. The London and St. 
Katherine Docks Company and the East and West 
India Dock Companies are to be amalgamated. 

‘The Clyde Navigation Trust have had a vigorous 
fight for three or four years with private promoters 
said to be encouraged by one or other of the Scotch 
railway companies, and this year their monopoly 
was successfully assailed when Renfrew promoters 
succeeded in getting authority to make a new 
dock at their town. At the same time, the 
Clyde Trust were empowered to make a new and 
much larger dock at Clydebank, opposite Renfrew ; 
but the other part of their scheme, the construction 
of a dock further up the river, on the same side as 
Renfrew, was rejected. This Shieldhall Dock is 
again brought forward for sanction. It is a very 
large tidal basin conveniently situated, and involves 
a river wharf 538 yards long. Railway, tramway, 
and other similar facilities are also included. 

The Fishguard and Rosslare Railway Company 
wish to extend the breakwater of Rosslare Harbour 
for a length of 337 yards, and to build a wharf wall 
at the town end of it. Dredging operations, railway 
sidings, &c., are also contemplated. At Kilrush, 
on the River Shannon, ‘‘ Hector S. Vandeleur, 
Esq.,” of Kilrush House, proposes to construct a 
ved 360 ft. long at the west end of the Custom 

ouse Quay, and to improve and deepen the har- 
bour. 

A new company proposes to purchase the Work- 
ington Harbour undertaking with all the powers 
and privileges possessed by the Earl of Lonsdale 
and the trustees of the estate, and to extend the 
John Pier 167 yards, and the north jetty in a west- 
ward direction for 267 yards, to reclaim a large 
area north-north-west of the Lonsdale Dock, and 
to make a new wet dock 224 yards long by 200 
yards wide with an entrance lock partly on the area 
thus reclaimed. Various new railways form part of 
the scheme to increase and improve the dock facili- 
ties of the harbour. 

At Ilfracombe Mr. R. J. Weld proposes to erect 
a pier or jetty 250 yards long, with a lighthouse at 
the northern end of Beacon Point. At Eastbourne 
the Pier Company intend to widen the Eastbourne 
Pier at the end furthest from the shore, to enlarge 
the landing stage, and to erect pavilions, band- 
stands, and the like, and also to deepen the water 
alongside. The Corporation of this town, it may 
be here added, have an omnibus Bill, also designed 
to add to the attraction of this Sussex coast town. 
It is proposed to construct a pier 243 yards sea- 
ward at Bridlington, in the East Riding of York, 
with a pavilion, &c., the work being undertaken 
by a company to be formed. At Felixstowe a pier 
1100 yards long, with pavilion, baths, &., is pro- 
jected by the Coast Development Company, who 
also own the ‘‘ Belle” steamers, and the same com- 

ny intend to have a similar erection 250 yards 
ong at the southern end of Lowestoft. The Urban 
District Council at Dawlish, on the Devon coast, 
intend to make a pier 255 yards long with pavilion, 
&c. At Cowes a new pier 100 yards long is to be 
made by the Urban District Council from the 
Victoria Parade opposite the well-known Marine 
Hotel. At Margate it is proposed to construct 
a south pier for a distance of 468 ft., a sluicing 
basin or dam between the new pier and the 
harbour wall, near the Droit office, the widen- 
ing of the harbour slipway, widening of the 
wee Ba jetty, and other similar works. The 

xhill Ur District Council seek power 
from the Board of Trade for the construction of 
a pier at that well-known Sussex watering place, 
near to the coastguard station. 
ward 1320 ft. from the existing sea wall, and will 








have a landing stage 60 yards long at the end of 


It will extend sea- | & 





it. There will be the usual pavilions and other 
accessories beloved of the tripper. 

In the neighbouring town og Shoreham there igs 
to be constructed a new western pier, to 80 yards 
below low-water mark, an extension seaward for 123 
yards of the existing eastern pier, a wet dock with 
an area of 13 acres, 500 yards by 120 yards, a lock 
50 ft. wide with a depth on the sill of about 20 ft., 
at high water of ordinary neap tides, and all the 
warehouses, &c., for traffic. This work naturally 
requires extensive powers, and agreements are to 
be made with Brighton, Hove, and other corpora- 
tions as to loans, and these towns will also have 
representation on the new Harbour Board which 
obviously is to distribute supplies to several towns 
along the coast. Hasting Harbour Commissioners 
are applying for more borrowing powers. The 
Southampton Harbour Board propose to recon- 
struct and strengthen their town pier and to widen 
part of it. 

The Scarborough Corporation propose certain 
works in connection with the magnificent new 
Marine Parade being made from the old town, in- 
cluding a new approach road, the alteration of the 
sea wall as originally proposed, and several other 
town improvements, which will add to the enjoy- 
ment of the thousands who visit this famous seaside 
resort. Hoylake and West Kirby propose a sea wall 
and embankment 2130 yards long, with a new 
street and other similar works to encourage the 
Lancashire visitors. The same towns are to im- 
prove their gas and water supply. 

At Ayr, on the Firth of Clyde, a company to be 
incorporated intends to construct a promenade 
og 250 yards long, with pavilion, &c., and it will 

e interesting to see how this innovation from 
English watering-places fares with the stolid Scotch 
character. At Portessie, in the Moray Firth, anew 
pier is to be constructed 320 ft. seawards and then 
235 ft. eastward, then 133 ft. seaward again, and 
finally 65 ft. eastward. A company proposes to 
construct a pier of the orthodox T plan at Pwllheli, 
which it is scarcely necessary to say is in Wales, in 
Carnarvonshire. The pier is to be 600 ft. long, 
and at the outer end 191 ft. wide. Here also there 
will be pavilions, &c. 

The Manchester Ship Canal Company ask powers 
for the acquisition of the racecourse and adjacent 
lands, the construction of docks at Salford and the 
necessary railways, and they intend also to sell the 
Duke’s Dock at Liverpool to the Mersey Board. 
The Thames and Severn Canal Trust propose to 
increase their capital, to be contributed in agreed- 
upon proportions by the several canal companies 
forming the trust. 

The Newport Corporation propose a bridge over 
the River Usk, and the sear of several new 
roads and diversions. Interest attaches to the 
projected construction of a transporter bridge, 
with piers and supports, between Widnes and 
Runcorn, across the River Mersey and the Man- 
chester Ship Canal by a company to be incor- 
porated. 


MIscELLANEOUS SCHEMES. 


The London County Council have another Bill 
for a tunnel between Rotherhithe and Ratcliff. 
The approach road from the south begins in Union- 
road and passes to the Thames near the Surrey 
Lock entrance of the Surrey Commercial Docks, 
and thence in tunnel it goes under the river to a 
point near the Shadwell Fish Market, terminating 
at the junction of Horseferry Branch-road with 
Commercial-road East. There will be several road 
widenings in connection with this work. The 
London County Council propose extending the 
Thames Embankment from the Houses of Parlia- 
ment to Lambeth Bridge, to widen Mare-street, 
Hackney, Goswell-road, in Clerkenwell, St. John- 
street, Clerkenwell, Archway-road, Islington, 
Kentish Town-road, Nine Elms-lane, Camberwell 
New-road, Harleyford-street, Lambeth, the Streat- 
ham High-road, Battersea Rise, and West-hill, 
Wandsworth, and at other parts. In several cases 
this widening work is necessitated by proposed 
tramways. e Council are also acquiring the 
Spitalfield Market. 

The London Sea Water Supply Company, who 
obtained powers to lay a conduit from the south 
coast to the Metropolis in 1896, now propose 
several branches for the supply of the districts in 
the west of London, Kensington, Hammersmith, 


The London Hydraulic Power Company seek 








power to extend the area of supply, according to 
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their Act of 1884, without the consents provided 
in that Act, a clause obviously relating to local 
authorities. eee 

A somewhat unusual Parliamentary Bill is given 
notice of on behalf of Mr. Melvin Batchlor Church, 
of Grand Rapids, State of Michigan, to reinstate, 
continue, and confirm letters patent, dated April 2, 
1895 (No. 13,154), for the residue of the term of 
fourteen years from December 4, 1891, for an in- 
vention ‘“‘for the manufacture of an improved 
compound of coating and decorating walls and 
other surfaces, and for the production of casts or 
mouldings, and for analogous purposes.” Pre- 
sumably the patent has been allowed to lapse, 
owing to the non-payment of the annual fees, or 
from some other cause. There is another similar 
case, by a Russian, for a patent (No. 5254) in con- 
nection with the manufacture of fireproof and in- 
sulating compounds. : 

Quite a number of cities and towns are increas- 
ing their boundaries. Halifax, Southport, and 
Sheffield Corporations have omnibus Bills for street 
improvements, extension of boundaries, and a 
thousand and one other items in municipal manage- 
ment. The Margate Corporation promote an 
omnibus Bill in which they intend to extend their 
area of water supply and their catchment area, to 
purchase the pier and harbour, and to construct 
further landing-stages, &c., increase the length of 
the sea wall, and generally to increase the facilities 
for making holiday folks enjoy themselves. Cardiff 
is also extending its boundaries to include Landaff, 
Penarth, Landough-juxta-Penarth, Cogan, and 
other places with even more mysterious names. In 
the omnibus Bill, too, they ask power for many 
new regulations, street widenings, tramways, new 
sewers, &c. Rotherham in their omnibus Bill in- 
clude electric lighting, tramway working, extension 
of boundary and area of water, gas, &c., supply, 
street widening, and other purposes. : 

The Liverpool Corporation have an omnibus 
Bill, an interesting feature of which is the widen- 
ing of several streets. Exeter is extending its 
boundary and seeks power for several municipal 
arrangements, including the construction of a new 
road and bridge. Ramsgate and Devonport are also 
extending their areas, and are carrying out several 
street improvements. Bristol has a large drainage 
scheme in prospect as well as an extension of the 
boundaries. Southampton proposes to widen several 
of its streets. The Corporation of Cheltenham 
promote an omnibus Bill, which includes several 
building regulations, rules in connection with ad- 
vertising hoardings, and sky signs, and for the 
deepening of the River Chelt, the Wyman’s Brook, 
and Hatherley Brook. South Shields has also an 
extensive street-widening scheme. 

The Aberdeen Corporation propose to widen 
their Union Bridge and several thoroughfares, and 
in their omnibus Bill they include several sani- 
tary improvements. The Edinburgh District 
Lunacy Board have an omnibus Bill for the con- 
struction of railway sidings, water works, and a 
sewerage scheme, all within the county of Lin- 
lithgow. The Dublin Corporation wish to extend 
their boundaries to include the townships of Rath- 
mines, Rathgar, Pembroke, Kilmainham, Drum- 
condra, Clonliffe, Glasnevin, Clontarf. Such ex- 
tension is a simple scheme for other cities, but 
political reasons are involved here which increase 
the difficulties of decisions. The Clontarf Urban 
Council propose the construction of sewers, pump- 
ing stations, tanks, and purification works, the 
latter on the island parish of Clontarf ; they also 
include a new sea wal shane the line of the Great 
Northern Railway in Dublin Bay, and other similar 
works, 





SAN GABRIEL ELECTRIC COMPANY. 

Tue San Gabriel Electric Company, with its 
central station at Azusa, California, transmitting 
electric current to the city of Los Angeles, is one 
of the most interesting long-distance transmission 
plants that has yet been constructed. So many 
novel combinations were forced upon the design- 
ing and constructing engineers at every step, 
that the whole installation presents a constant 
series of surprises. The San Gabriel plant in many 
respects resembles the Hartford, Conn., installa- 
tion, both of which were supplied by the Westing- 
house Electric and Manufacturing Company. Each 
of these plants uses water power as its main adjunct, 
coupled with an auxiliary steam plant, and each 
generates alternating current, and supplies direct 


current also from rotary converters. Both plants 
supply current for lighting and power purposes. 
But while the Hartford plant utilises a storage 
battery to equalise the load factor, the San Gabriel 
system gives or takes 500 volts direct current from 
the power circuits of the Los Angeles Railway 
Company. The load factor is thus provided for, 
and a reserve of large capacity is afforded. The 
ingenuity of the combinations that resulted from 
the use of these three plants—water, steam, and 
railway—furms the remarkable novelty of the San 
Gabriel system. 

The San Gabriel River, although filled from bank 
to bank in the rainy season, yet during the long 
summer months of cloudless sky, is marked by dry 
bleached gravel, with a narrow stream meandering 
near the centre. A few inches below the surface 
of this so-called ‘‘dry” river, moisture is found, 
and by digging a few feet ample water appears. 

The width of the San Gabriel River at Azusa is 
about 400 ft., measuring the distance from side to 
side of the canyon through which it flows, a view 
of which is shown in Fig. 2, page 782. The intake 
is about 6 miles above the power station, and the 
water is conducted thither through a system of cul- 
verts and tunnels. The intake of the water presents 
a novel feature, for after passing the strainer-bars 
and head-gates, the water makes a perpendicular 
drop of 20 ft., whence it continues horizontally 
through a tunnel, the first of a series of 38 tunnels 
in the waterway. This drop of 20 ft. is provided 
to divert into the tunnel, during the summer season, 
the underflow that filters through the sand and 
gravel beneath the river-bed. To secure this 
underflow permanently a submerged dam is being 
built across the bed of the river immediately below 
the intake which will effectually catch the entire 
stream. 

The water is conveyed from the head of the 
water system to Azusa, a distance of 6 miles, either 
through concrete work, masonry, or closed pipe, 
from beginning to end. The waterway is formed 
by over 20,000 ft. of tunnels, 9000 ft. of wood pipe, 
and 1500 ft. of concrete culvert. Three views of 
the pipe line are shown in Figs. 1, 3, and 4. Water 
is so valuable a commodity in Southern California, 
for irrigation purposes, that every precaution has 
been taken to prevent evaporation. When the 
stream has passed through the waterwheels at 
Azusa, it is diverted into irrigation canals. The 
average gradient of the waterway is 5 ft. per mile, 
the tunnels measure 6 ft. in height, by 4 ft. 9 in. 
in width; they have a capacity of 4600 miners’ 
inches, with an average speed of flow of 4} ft. per 
second, 

A forebay is placed on the side of a steep moun- 
tain immediately above the power-house. The pipe 
line that carries the water thence to the power- 
house, a little over 800 ft. below, is 36 in. in dia- 
meter, of double-riveted steel, thoroughly anchored 
in cement abutments, and laid in an air line to the 
power-house. There it turns at a right angle 
through a sharp curve having a radius of 50 ft., 
and runs into a receiver of 4-in. riveted steel. 
The power-house is composed of three sections, 
extending in the direction of its length. On the 
outside stands a receiver, parallel with which are 
enclosed within the building, the waterwheels with 
their gate valves, regulator hoods, and housings. 
The centre of the building contains the generators, 
exciters, switchboards, and waterwheel governors, 
while the third section constitutes the transformer- 
house containing the raising transformers, high- 
tension switching devices, lightning arresters, and 
choke coils. An electrical travelling crane of sufti- 
cient capacity to handle any of the machinery is 
installed in the power-house. Four double sets of 
waterwheels are used, with their shafts parallel, and 
extending through the division wall of the building, 
each being directly coupled to its respective West- 
inghouse generator. The flexible coupling between 
each waterwheel and generator was obtained by 
means of two discs placed closed together in parallel 
planes on the abutting ends of the generator and 
wheel shafts. The discs have four projecting pins, 
and the pins of each disc are connected to the cor- 
responding pins of the opposite disc by means of 
oblong links of leather. 

The electrical equipment, in every detail, 
was supplied by the Westinghouse Electric and 
Manufacturing Company. In the Azusa station 
there are four Westinghouse generators, 300 kilo- 
watts each, two-phase, 500 to 550 volts, with a 
normal speed of 450 revolutions per minute. 








The generators are of the revolving arma- 


ture type with overhanging collectors. The bear- 
ings are of the usual self-oiling type, with large oil 
reservoirs. The armatures are entirely bar wound, 
and the coils are held in place with fibre wedges, 
so that no band wires are required. The exciters 
are of the four-pole type, having a capacity of 
74 kilowatts each, and delivering 125 volts at 1300 
revolutions per minute. The exciters are belted to 
the generator couplings, for which purpose a crown 
face was put on one side of the coupling. 

The transformer section of the power-house 
contains four 250-kilowatt two-phase and three- 
phase Westinghouse transformers, taking cur- 
rent at 500 volts, and delivering 16,500 volts to 
the transmission line. Both the primary and 
secondary of these transformers are divided up into 
several flat coils wound with many layers and few 
turns per layer, each coil being insulated sepa- 
rately. It is claimed that this construction has 
several advantages ; that it divides the total electro- 
motive force between several coils, reducing the 
proportional strain within an individual coil ; that 
it divides the electromotive force in a single coil 
between many layers, thus reducing the potential 
between adjacent layers ; that it enables the coils 
to be spread apart at the ends, so that a very large 
surface is exposed to the oil, providing ample 
radiating facilities, and most thoroughly insulating 
the bent part of the coils ; that the regulation of 
the transformer is greatly improved thereby ; that 
the windings can easily be connected in series or 
in multiple, giving a wide range in electromotive 
force ; and that in case of damage to a coil, another 
one can be supplied with little trouble and without 
returning the transformer to the factory. 

The San Gabriel Electric Company has been in 
operation for over a year, commencing in a new 
field, and working with new and untried electrical 
combinations. The business of the company in- 
creased so rapidly that less than a month after the 
commencement of operations, the rated capacity of 
the plant had already a Nogaro The direct- 
current service was specially taxed, carrying at 
times an overload of from 50 to 60 per iauk bat 
without evincing any sign of injurious effects to 
the machinery. Within this short period it has 
been found necessary to make a substantial increase 
to the plant. 

The power-house contains two  switchboards, 
the low-tension board in the generator-room, 
and the high-tension board in the  trans- 
former-room. The low-tension switchboard has 
four generator panels, two exciter panels, and one 
feeder panel. Panel number one controls the ex- 
citers. At the top is an ammeter for each exciter, 
below is a voltmeter which may be plugged from 
either exciter. There are in addition a rheostat 
and plug switch for each exciter, and a set of three- 
pole double-throw switches, for throwing either 
exciter on either set of bus-bars. A generator or 
group of generators may be excited from any ex- 
citer or combination of exciters. The rheostats in 
the circuits leading to the generator fields, are placed 
upon the back of the switchboard, and their leads 
are brought to the switchboard and connected to a 
face-plate having handles extending to the front of 
the board. 

The next four panels in the low-tension switch- 
board control the generators. Each panel carries 
two 450 ampere ammeters, one for each phase, two 
synchronising lamps, field rheostats, and the usual 
voltmeter, generator and synchronising switches 
and plugs. The generators are on the centres of 
the two-phase double-throw switches, the manipu- 
lation of which will, therefore, throw the generator 
on either set of bus-bars. The two sets of bus- 
bars may be thrown in parallel by means of a four- 
pole single-throw switch, this bus-bar multiple 
switch being installed at the back of the main 
board. Panel number seven is for the transformer 
or feeder circuits, carrying two four-pole double- 
throw switches, enabling either set of raising 
transformers to be thrown on either set of bus- 
bars. 

The transformer primaries are on the centres of 
these switches, and each of the primaries is fused. 
This panel also carries the bus-bar voltmeters, and 
the ground station detector receptacles, lamps, and 

lugs. 
' The switchboard for the high-tension circuit, 
placed in the transformer-room, is of the recep- 
tacle and flexible plug type. The flexible plugs 
are operated with bayonet handles inserted in 
the plugs with a half turn, a single pair of 








handles operating the whole board. With ‘the 
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THE WORKS OF THE SAN GABRIEL ELECTRIC COMPANY. 








Fic. 1. Mary Conpuctinc Water From Heap Works, 


Fic. 3. Water Marin anp Mout or TUNNEL. 


Fic. 2. Tae San Gasrret River. 
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transformer leads terminating at the switch, high-tension plug panels, or the 

centres, and with the lines connected to the upper | lines may be thrown in multiple Fic. 4. Construction or Timper Water Mary. 

and lower receptacles, the throwing of either set | direct by connecting the upper 

of raising transformers, either single or in mul- and lower rows of receptacles to a 

tiple, on either line, becomes a simple matter. The | panel with flexible plugs. Each generator can be, interval of switching in, but synchronising when 
line can also be coupled in parallel by using flexible | synchronised with either set of bus-bars. ‘the machines are out of phase, imposes strains of 
plugs on the double set of receptacles connected| It is an inherent characteristic of polyphase ma- mechanical and electrical natures that are always 
with the transformer leads along the centre of the | chinery that it will synchronise regardless of the'to be avoided. The paralleling of the two-phase 











Dec. 22, 1899. | 


ENGINEERING. 


783 








GABRIEL 


THE SAN 











ELECTRIC COMPANY. 








Fig. 5. WerstincHovuse 400-Kizowatt Rotary Converters, Los ANGELES SuUB-STATION. 


equipments of the San Gabriel transmission plant 
is as reliable and satisfactory as the paralleling of 
two direct-current generators, in spite of the fact 
that water-driven generators are synchronised with 

each other, or with either one or any combination 
of the preceding. 

The low-tension leads pass through the subway 
from the feeder switchboard and rise on the inner 
surface of the wall between the generator and 
transformer-rooms. The primary fuses are here 
installed on suitable marble slabs, and the leads 
come through the walls to the transformers. 

The high-tension leads from the transformers are 
carried overhead on line insulators to the high- 
tension switchboards, choke coils, and lightning 
arresters. The long-distance transmission lines 
from Azusa to the suab-station of Los Angeles (see 
Fig. 5) consist of two three-phase circuits, each 
consisting of three No. 5 hard-drawn copper wires. 
Each set of lines is spiral, the two lines being 
spiraled in opposite directions. The line from 
Azusa to Los Angeles is 23 miles in length. The 
six wires are mounted on two cross arms, four 
arms being on the lower arm, and two on the upper, 
the three wires of each circuit being placed at the 
—_ of an equilaterial triangle having 30-in. 
sides, 

The transmission lines enter the sub-station at 
Los Angeles from the rear, and are carried into the 
lightning arresters and choke coils, whence they 
continue to the high-tension switches. The sub- 
station is a one-story structure, but the high tension 
and transformer portion has two stories. The high- 
tension fuses and switches are mounted on line in- 
sulators carried 7 ft. or 8 ft. above the floor ; they 
are erected in sets of three, each double switch being 
connected at the pivot end to the transformer. 
The lower end of the jaw on one side connects to 
one of the lines, and on the other side to the 
other ; thus each set of switches is a paralleling 
switch for the main circuit, and the circuit can be 
changed from one line to the other, if the lines are 
in parallel at the generating end, without discon- 
necting or interrupting the service. 

The Westinghouse lowering transformers are 
arranged in pairs in the room immediately below 
the high-tension room, each pair reducing the three- 
phase line current, at 15,000 volts, to two-phase 
current of the voltage required for its particular 
service. Each set of transformers is equipped with 
spark-gap protectors tapped in at the centre of its 
low-tension side, and thus static sparks from the 
main line are avoided. 


(Zo be continued.) 





THE DESIGN OF ROTARY 
CONVERTERS. 
By H. F. Parswatt, M. Inst. C.E., and 
H. M. Hosaart, S.B. 


(Continued from page 723.) 
Sroot WINDINGS. 


Shunt : 

Mean length, one turn 3.66 ft. 
Ampere turns per _ spool, full 

load 7,650 
Ampere feeb... oes 28,000 
Radiating surface, one field spoil .. 700 8q. in. 
Watts per square inch to be allowed 

at 20 deg. Cent... si 40 
Watts per spool at 20 deg. Cent. |.. 280 
Watts per spool shunt winding at 

20 deg. Cent 220 
Watts per ook series winding at 

20 deg. Cent. 60 
Watts per spool shunt winding « at 
PA deg. Cent.... es a 

unt copper per 8poo! 10 
Volts at terminals of spool at 20 
i Cent. f Sie ‘ bes 

mperes per shunt spoo! 92 
Turns per shunt spool 1950 
Total length of shunt conductor... 7150 ft. 
Resistance per spool at 20 deg. — 14.4 ohms. 
Pounds per 1000 ft. ... 15.4 Ib. 
Size of conductor “a . No. 15 8.W.G. 
Dimensions . 072 in. in diam, 
Dimensions double cotton covered... .082 ” 09 
Cross-section ... -00407 sq. in, 
a density, amperes per square oa 
Aseiielie winding space 10 in. 
Number of layers ie a 
Turns per layer 115 


Rotary converters do not r run so well with much 
lag or lead, and the superposition of the motor and 
generator currents is far less rfect, but it is often 
found convenient to use a series coil of some 25 per 

cent. of the strength of the shunt coil, and to have 
on the side of the machine a switch, ‘which, when 
completely open, sends all the main current, 
except a very small a through the 
series winding, the small balance passing through 
a diverter rheostat. In the next position, 
about half of the current is diverted through 
the rheostat, the series coil being much weaker, and 
in the final position the series coil is completely 
short-circuited, all the current being diverted from 
it. This enables the series winding to be employed 
to the extent found desirable, considered wit: th rela- 
tion to the high-tension transmission line, as well 
as to the low-tension continuous-current system, on 
which latter system it is desirable to have the ter- 
minal voltage increase with the load. 

By adjusting the shunt excitation so that the 








current lags slightly at no load, and by having 
sufficient series excitation, the total field strength 
increases as the load comes on, and thus controls 
the phase of the motor current. At some inter- 
mediate load the motor current will be exactly in 
with the electromotive force, and at higher 
oads will slightly lead, thus also maintaining 
rather higher commutator voltage. 


raaisg ¥ 
ae ge turns, fullload ... 2000 
ican diverted . 167 
in series spool 500 
Turns per spool Se 4 
Size of conductor used... . 2in. by .05 in. 
Number in parallel 5 
a ace -5 sq. in. 
‘urrent density, amperes r square 
inch ' ws aed 1000 
Mean length of oneturn... 3.66 ft. 
— length, all turns on eight 
ae pools . ee a 25" 1400 in. 
istance o eig t at es 
Cent. om 6 .0019 ohm 
— or watt, total at 20 deg. pon 
Series ‘OR watts per spool at 20 deg. ai 
— C2R watts per spool, a at 60 deg. ‘a 
Weight of series copper - 225 Ib. 


CALCULATIONS oF LOSSES AND HEATING. 


Armature: 
Resistance between brushes... . 0256 ohm 
at 60 deg. C. 
C2R loss at 60 deg. Cent. 3500 watts 
figured from re- 
sultant current. 
Frequency, cycles per second = C = 25 
Weight o' ‘armature teeth... i 245 Ib. 
core... aaa 2310 ,, 
Total weight armature laminations= 2555 ,, 
Appar yparent flux density in teeth (kilo- al 
“ere flux density i in core ® (kilo- 
ines) =... 73 
C.D. + 1000 =... 1.83 
K = =p <i 1.65 
KOD. = wat watts core viene per lb. = 3.02 
Total core loss = 3.02 x 2555 = 7,700 watts 
»» armature loss = é vce ERI Soe 
Armature diameter ... sol ee in. 
» length ui ; a 34 ,, 
ws iating surface 6200 sq. in. 
peed, feet per minute .. 5700 
Watts per ae inch in radiating 
surface... 1.8 
Assumed rise ‘of temy rature per 
watt per square inch by thermo- 
meter, after 10 hours’ run . = deg. Cent. 
Total rise estimated on above basis. a 
Assumed rise of Fc 9, sexo per 
watt per square inch by resistance, 


after 10 hours’ run ... 30 ” 

Total rise estimated on above basis 54 9 
It will be observed that the total weight of iron 
in armature, i.¢e., 2555 lb., is ap gt the 
‘* watts core loss per pound” to obtain total core 
loss.” This includes loss in teeth, as the curve 
(see ENGINEERING, vol. lxvii., March 24, 1899, 
page 374) from which the constant was taken, is so 
proportioned as to allow for core and tooth losses 
for this type of construction and range of magnetic 

densities. 
CommutaTor Losses AND HEATING. 


Area of all positive brushes... .  188q. in 
Amperes per — inch contact 
surface... 
Ohms per square inch contact sur- 
face, assu’ .03 
Brush resistance, positive and nega- 
tive... 0033 
Volts drop at brush contacts. 2.2 
oe ap at brush contacts ... = Si, watts 
rush pressure... sq. in. 
total“ ib. 
Coefficient of age * ee 
eripheral s . per min, 
Brus is ner ge . 70,000 ft. pee 
per minute 
; 1600 watts 
Stray watts lost in commutator, 
assumed as 400 
Total watts lost in commutator 3500 
Diameter of commutator 52.5 in. 
Length of commutator 9 in. 
Radiating surface 1500 sq. in. 
bit an - — inch radiating sur- ‘a 
face . 


Assumed rise of temperature per 
hear per square inch after 10 hours’ 
... 165deg. Cent. 
Total rise estimated on above basis 35 oe pe 


CoLttEctoR Losszs AND HEATING. 
Total contact area of all brushes 18 sq in. 
Amperes per pears _ contact 
surface... de 110 
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Ohms per square inch contact (as- 


sumed) ote a oe a 003 
Total resistance of brushes per ring -001 
Volts drop at brush contacts os of 
C*R loss at brush contacts per ring... 110 watts 

io a in 6 rings 660 ,, 
Brush pressure, pounds per square 

ine)... wi te se eo 1.0 

Brush pressure, total pounds 18 


Coefficient of friction ... 3 


Peripheral speed, feet per minute ... 1470 
Brush friction, foot - pounds per 

minute... goa a =u rid 8000 
Brush friction, watts lost 180 
Total watts lost in collector... 810 
Diameter collector ; ae 5s 15 in 
Effective length of radiating surface | 
Radiating surface ae os .. 570 8q. in 
Watts per square inch radiating 

surface... so a a =e 1.5 
Assumed rise of temperature per 

watt per square inch after 10 hours’ 

eee ae as i ... 20 deg. Cent. 
Total rise estimated on above basis 30 os 

Spoot Losses AND HEATING. 
Spool . 

C*R loss at 60 deg. Cent. per shunt 

oul t.. > se ys .. 255 watts 
C?R loss at 60 deg. Cent. per series 

coil... esa ot ae ste 70-45 
Total watts lost per spool... 325s, 
Length of winding space, tot 14 in. 
Circumference of spool cab ae 50 ,, 
Peripheral radiating surface per 

spool ... m oe ... 700 8q. in. 
Watts per square inch radiating 

surface 465 


Assumed rise of temperature per 
watt per square inch by thermo- 
meter after 10 hours’ run ... : 

Total rise estimated on above basis 

Assumed rise of temperature per 
watt per square inch by resistance 
after 10 hours’ run ... bis ... 120 - 

Total rise estimated on above basis 56 


80 deg. Cent. 
37 mn 


EFFIcrency, 





Output, full-load watts 400,000 
Core loss, y sits a es 7,700 
Armature C?R loss at 60 deg. Cent. 3,500 
Commutator losses... ay. ie 3,500 
Collector losses ... 840 
Shunt spools losses 2,040 
»» Traeostat losses ... 
Series spools losses 560 
»» diverter losses ... ae 190 
Friction, bearings and windage 2,000 
Input, total __... te s 420,630 
Commercial efficiency, full load 95 per cent. 
MATERIALS, 
Armature core ... Sheet steel 
< spider ies Cast iron 
* conductors ... Copper 
Commutator segments 3 
a eads Rheotan 
i spider ie Cast iron 
Pole-piece xe . Wrought-iron 
orging 
Yoke... Cast steel 
Magnet core * 
Brushes ... Carbon and 
copper 
Brush-holder... we is soe ed 
x yoke... t¥ ...  Gun-metal 
Binding wire ... sah ne ... Phosphor bronze 
Insulation, commutato a Mica 
- armature ... Varnished 
linen tape 
WEIGHTS. 
Armature: 
Laminations 2,550 Ib, 
Copper ... ve 
Spider 1,550 ,, 
Shaft ms Ae ine bee 1,230 ,, 
Flanges = ee et en 700 ,, 
Commutator : 
Segments 1,000 ,, 
Mica 80 ” 
Spider si ‘a ee ms 1,000 ,, 
Press rings es san fa ae 200 ,, 
Other parts ; = 300 ,, 
Collector, complete... o sas 700 ,, 
Armature, commutator, collector, 
and shaft complete i. “ee 9,650 ,, 
Magnet : 
Cores... 3,550 ., 
Pole-pieces 400 ,, 
Yoke... 5,000 ,, 
Field : 
Shunt coils 880 ,, 
Series ,, 225 , 
Total copper... Sig 1,105 ,, 
Spools complete os 1,800 ,, 
Bedplate, bearings, &c. 6,300 ,, 
Brush rigging ... "3 450 ,, 
Other parts 1,000 ,, 
Compl ste weight rotary converter... 30,360 ,, 


(To le continued.) 
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(Continued from page 753.) 


System or Work IN A Great Lake SHIPYARD. 

Tue next morning the proceedings were opened 
by a most valuable paper called, ‘‘ System of Work 
in a Great Lake Shipyard,” by W. J. Babcock. 
After reciting the conditions requisite to meet, 
the author described the construction of the s.s. 
Maunaloa, of which general views are given in 
Figs. 7 to 9, page 786. 


The general dimensions, midship section, and positions 
of hatches and bulkheads having been upon, a 
model is prepared, and from it the length of the straight 
midship portion of the ship determined. At the same 
time, a butt plan of the keel, bottom plating, centre 
keelson, rider, longitudinals, tank margin, and all fore- 
and-aft angles is prepared, and on the mould-loft floor a 
reproduction of the midship section drawing is made full 
size. From this the widths of the various bottom and 
bilge plates are measured exactly, the necessary allow- 
ances made on the outside plates for bevel shearing, and 
the mill orders prepared at once. Wooden templets for 
the brackets at centre keelson, bilges, tank top, and deck 
beams are made with the necessary allowance for flanged 
edges, and sent direct to the plate mill, so that all these 
brackets come into the yard sheared to exact size. The 
lengths of the channels for floors and tank-top steam 
straps, and of the angles for the keelson and longitudinal 
stiffeners, bilge frames, &c., are taken directly from the 
floor and orders sent to mill. It will be understood, of 
course, that as there are a large number of dead flat 
frames—114 in this ship—this enables a large quantity of 
material, both plate and shapes, to be ordered in duplicate 
pieces from the floor very quickly from the midship 
section only, and without waiting for the body plans to 
be completed. After the lines are faired and the body 
plans completed on the floor, the remainder of the ship 
is ordered in the usual manner. The laying down in the 
loft being completed, the next step is the making of the 
wooden moulds. For the straight part of the vessel 
amidships, below the tank top, it is evident that one 
mould only is required for the channel floors, with 
strip (narrow) moulds for top and bottom flanges, 
one for the ordinary bilge brackets, and one for 
the belt bilge brackets, from which all are punched. 
Also that one mould each suffices for the centre vertical 
keelson and rider for all the plates from the forward 
collision to the engine bulkheads, the keelson being of 
uniform depth, and one keel mould answers for all 
the keel plates until the floor line at either end leaves 
the dead-rise line within the half breadth of the keel 

late. For this keel mould, as well as for all moulds for 

utted plates, strips of lignum vite, adjustable for 
screws, are fitted into the ends, so that any variation 
in length from swelling or shrinking of the pine from 
which the mould is made can be taken up and the exact 
length secured. When lapped butts are used, this re- 
finement is not required. One mould also answers for 
nearly all of the centre vertical keelson brackets, two 
moulds for C. V. K. angles, one for each flange ; one for 
the stiffeners of each longitudinal for all the flat of 
bottom ; two for keel bars ; two for top C. V. K. angles; 
two for channel seam straps under tank-top ; two each 
for top and bottom longitudinal angles ; one for the high 
plate floors dividing the separate compartments of the 
water bottom. ‘or the skin plating on the flat 
of bottom, one mould suffices for all the plates in 
each strake. Similarly, one mould answers for all 
the tank-top plates, except where the watertight floors 
would come at a seam, which is undesirable for water- 
tightness, and therefore avoided by putting in a narrow 
plate, and one mould for all the tank-top margin plates 
amidships (see Figs. 10 to 20, pages 785 and 786). 

In laying out all fore-and-aft members, both plates and 
angles, from these moulds, certain allowances must be 
made, as follows: Where the turning space comes—that 
is, where the siding flange of frames and floors changes 
from looking aft to looking forward—the distance be- 
tween frame rivets, instead of being exactly 24 in., is less 
by twice the distance from heel of floor to centre of 
rivet, and the mould must be moved up that amount. 
Where the watertight plate floors come, the moulding 
side of the frame is moved a distance equal to the thick- 
ness of the plate, as is also one centre keelson stiffener ; 
the rivet spacing is lessened for watertightness, and 
extra holes put in on outside strakes of bottom plating 
for the wide liners. At the belt floors, the small bracket 
connecting the longitudinal stiffener to the channel 
seam strap shifts the stiffener over by the thickness of 
the bracket, and necessitates a liner of corresponding 
thickness between the stiffener and the floor. And 
wherever a butt comes in an adjoining member, requiring 
different spacing of rivets, these must be allowed for. 

In all such cases, “space moulds” (Fig. 20), covering 
only the particular frame space in which the change is 
necessary, are a after the remainder of the mem- 
ber has been laid out from the regular mould. It is 
evident, therefore, that a very large amount of material, 
both plate and shapes, sufficient to build almost the 
entire water bottom of the ship for the straight midship 
body, and a considerable part of the material for some 
distance forward and aft of same, can be gotten out 
age from a very small number of moulds, ready to go 
into place before the keel is laid. 

The practice of the Chicago yard, as of all other Lake 
yards, is to build the ship on level stocks and launch side- 


ways. The keel blocks are now set, one to each keel | 








plate, by a surveyor’s level, and the centre line put in 
by a transit instrument, the keel plates are strung along 
them, the butt straps and liners bolted up, and four tack 
rivets driven Lf hand in each strap to avoid possibility 
of shifting. Then one keel bar is put up, the centre 
vertical keelson plates ard butt straps, the other kee] 
bar, keelson top angles and stiffeners, and all care. 
fully bolted and reamed. A large amount of work is 
thus ready for the pneumatic yoke riveters, which are 
then started, and the whole keelson riveted and caulked 
watertight. ; 

In the meantime the various parts composing the floors 
have been punched, assembled on a long line of skids 
extending from the stationary steam riveter, tested by 
the mould, bolted carefully, and reamed by pneumatic 
drill and riveted. It will be noticed that of all these 

ieces—namely, the channel floor, centre keelson bracket, 
bilge bracket, bilge frame, longitudinal stiffener, and 
clips—only one piece, the bilge frame angle, has any curve 
toit. This angle is bent cold between two collars tem- 
porarily bolted tothe upper roll of the shipyard bending 
rolls, the bilge being made an arc of a circle to facilitate 
this rolling as well as that of the bilge strakes of the 
hull plating. For more than half the length of the ship, 
therefore, there is no furnace or forge work in any part 
of the water bottom, except the few angle collars required 
to make watertight work at the tank divisions. This 
applies also to a considerable part of the water bottom 
forward and aft of the straight midship pode. and, as will 
be seen hereafter, to a large part of the ship above the 
tank top. 

Forward and aft of the midship body the channel floors 
are continually growing shorter and the bilge brackets 
longer, as the extremities are approached. The bilge 
bracket soon becomes too large if its inner edge is kept 
straight, and it is therefore cut out to a curve and fitted 
with a reverse frame. When the channel diminishes to 
about 6 ft. in a. its use is abandoned, and ordinary 

late floors with frame and reverse frame substituted. 

hile one diminish mould for each body answers for the 
floor channels, separate moulds for each bilge bracket 
must be made. hen bolting the various parts together, 
however, to make the complete floor, the same test 
moulds answer as are used for eet the position of 
the outboard upper point of each frame being marked upon 
them, so that all the floors from one end to the other of 
the water bottom are completed and riveted atone time. 

The centre keelson having been riveted and caulked, 
heavy floor ribbands are now erected at each side at a 
distance from the keel just inside the extremities of the 
floor channels. The garboard — are now raised into 

ition, bolted to the keel plate on the inner edge, and 
eld up by temporary vertical shores near the outer 
edge. Similarly, the other strakes of the bottom plating 
for all the flat part of the bottom are put up in succession 
and supported in the same way. The total weight being 
small, only very light shoring is required. The floors are 
now brought over by a locomotive crane from where they 
were stored, after being riveted on the hull machine, 
and dropped into place on top of the bottom oe by 
the overhead travelling crane. The inner end rests on 
the keel and the outer end on the floor ribband, a bolt or 
two through the bracket and keelson stiffeners being put 
in at the same time. Quickly thereafter the longitudi- 
nals and intercostals are put in, the channel seam straps 
rove across, and the whole carefully levelled and squared 
up, one or two a plates being put on to hold 
everything secure.. All the work is now carefully bolted, 
reamed by pneumatic drills, and is ready for riveting, 
which is started at once amidships by pneumatic yoke 
riveters for the inside and by pneumatic shell riveters 
for the bottom plating, nearly all the rivets in the hull 
being machine driven. As soon as the channel seam 
straps and ties are riveted to the bilge brackets, the 
tank — plates are put on, and the angle on top of 
same for the bracket connections, and all riveted. 

The bilge plates are now templated from the work, 
punched, rolled, and bolted up in position. That these 
plates are not gotten out from moulds like the others is 
principally because the very careful work on a surface of 
so sharp a curve is too expensive. At the lapped butts 
it is evident that the radius is greater for the outside 
plate than for the inside; and in ne Hheerage plate the 
necessary difference between, the lengths of the two sur- 
faces is obtained sometimes by compression on the inside 
and sometimes by extension on the outside, and there is 
no way of determining beforehand which will occur. 
Further than this comes in the aligns irregularity in the 
height of the floor ribbands, the effect of which is magni- 
fied at the bilges, increasing the chance of bad holes and 
spoiled plate. While the use of this mould system 
requires in any event a good solid foundation under the 
ship, it must be remembered that this is only piling ; that 
shores and blocking are of wood, only roughly cut to 
length and bree yo up; and that ribbands are also of 
wood, supported only at intervals, and lined up princi- 

ly by a ship’s carpenter’s eye. While our experience 

as amply proven that for such parts of the bottom as 
have been already described—all straight work—these 
sources of error are quite negligible, that is not so with 
the bilge plates, even amidships; and it is much cheaper 
to templet these plates than to spend the time and mone, 
necessary to bring the framework of the tank to suc 
perfection of outline and spacing that mould work could 
be depended upon in all eases. 

With the bilge plates in yo the water bottom for 
the straight mi — wpe the ship is completed. The 
remainder of the shell plating within the limits of the 
water bottom, the margin plates, and other plates of the 
tank top are templeted off in the ordinary manner. 

_In the meantime, the channel frames and belts for the 
sides of the ship above the tank, for the straight midship 
body, and for some distance forward and aft of same, 
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until the curvature becomes too great and bevelling com- | 
mences, have been cambered cold in a heavy power | of the sheer at that frame, these sheer heights of spar 
These frames and belts having been | deck being marked on the upper end of the mould. 


bending press. 


ord to lengths taken directly from the mould-loft 


floor, the variation in length is very slight from what is | brackets are now laid out, each from its own mould, for 
actually required, and is taken up at the lower ends, | all that part of the ship for which the tumble-home is 
which stop about 4in. short of the margin-plate of tank | constant, punched, bolted on to the frames and belts, 
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moved down at each frame a distance equal to the raise 


The spar-deck beam brackets and the main-deck lower 
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Wi PLATE FLOORMOULD. #Ay 


to form a waterway. The main-deck line and side 
stringers, and the plate edges of all side strakes, are run 
In parallel to the upper-deck sheer. One mould for the 
web, and one for each flange of frames and bolts, there- 
fore, answer for all holes down to and including the 
lower side stringer. The holes at the bottom for the 
rivets connecting the channel frame or belt to the tank- 
top bracket are put on from the same mould ; but as these 
holes are set to a level line, which is the height of the 





top of the centre vertical keelson, the mould must be 
and riveted by the stationary riveter. The spar-deck 
beams are cambered, and, with the straight main-deck 
beams, stanchions, shifting boards, channel ties and 
struts and ’thwartship hatch coamings, laid out from 
moulds and punched. Side stringer channels, which are 
in short lengths between belts, and Z-bar clips between 
frames are laid ovt, punched, and riveted together on 
the ground by portable yoke riveters. Main-deck stringers 








for the straight body are laid out and punched, with the 
channel intercostal to the skin between belts, which is 
scored out to allow the frames to through. 

The three upper strakes of the side plating for the 
straight side are now laid out, tear and counter- 
sunk, For the lowest of the three, the main-deck sheer, 
this does not include any more plates than those on the 
midship body, as the frame line begins to leave the 
tumble-home line at its lower end immediately the ex- 
tremities of the dead flat are — the point of depar- 
ture going higher with each frame. The between-deck 
strake has a larger number oF ya on the flat side, and 
the sheer strake the most of all. 

For laying out these shell plates a slip mould is used, 
Figs. 21 and 22. I believe that this method of laying 
outside plating is original with Mr. E. Gunnell, Super- 
intendent of the Chicago Shipbuilding Company, to 
whom, in fact, the most of the development of the system 
is due. This mould is based on the principle of working 
from a level line parallel to the keel of the ship. The 
mould itself is square, the length inside of the end pieces 
being the exact length of the plate. At about its centre 
a straight line is marked across it. The frame strips and 
butt lap moulds are entirely separate from the main 
mould, and have similar lines marked upon them, one 
butt mould having in addition a scale of inches marked 
on it, starting from the line at zero. The fitter is furnished 
with a table, ge Rwy for the mould-loft floor, showing 
the sheer height of the spar-deck line at each butt. 

_ The squaring mould is now pl on the plate, the 
line on one butt mould brought into exact accordance 
with the line on one end of it, and the other butt mould 
raised until its line is a distance above the level line on 
the squaring mould equal to the raise in the sheer from 
the table. A chalk line is then stretched between the 
two ends, snapped on, and the mark on each frame strip 
brought exactly to it. All the frame and butt holes are 
now transferred to the plate and the moulds are removed. 
When the seam lap moulds, or, in the case illustrated of 
a sheer-strake plate, the a mould for the upper 
edge, have been put on and the holes marked, the plate 
is ready for punching and countersinking. 

If the sheer of the ship is so bold that the variation 
from the straight line in the length of a plate must be 
taken into account, it is only necessary to use the exact 
sheer height at each frame in setting the frame strips ; 
but this seldom happens. There is now a large portion 
of the hull of the ship above the tank ready for erection, 
and it is assumed that sufficient of the water bottom, if 
not all of it, is completed and riveted, for a start to be 
made on the upper work. The water bottom or tank 
now forms a broad, solid foundation on which the re- 
mainder of the framing is erected, requiring no side 
shores whatever until the very extremities of the ship are 
reached. Evidently, however, as so much of the upper 
works have been laid out from moulds, any pa tegen 
however slight, in the tank must be corrected before this 
erection is started, otherwise bad work will result and the 
various pieces will not come aoe correctly. 

For this a line is levelled across the top of 
the centre vertical keelson and marked on the inside of 
the bilge plates above the tank, corresponding to the 
line from which the side frames and belts were punched, 
referred to previously. The frame and belt brackets 
are now placed in position between the angles on the 
tank-top margin plates, and the position of this level line 
transferred directly to them, and at the same time the 
bottom holes are marked from the angles. The bracket 

lates are then taken to the shop, and the remaining holes 
the frame and belt rivets marked off from the moulds 
which were used for the corresponding holes in the frames 
and belts. As these moulds in each case are set from 
the level line spots referred to, it is evident that when 
the brackets are put back in position on the ship and the 
frames and belts bolted thereto, their tops will come true 
to the spar-deck line independent of high or low points 
in the tank margin itself, and therefore the main-deck 
line, stringers, and plate edges will also come true. 

The belts, stanchions, and main-deck beams are now 
erected by the overhead crane, levelled, plumbed, and 

uared up, the whole making a self-contained structure. 
The sheer strake is then bolted into place, and the frames | 
put up. As soon as the shifting boards, bulkheads, and 
pathy, stringers and ties are in place, the spar-deck 
heads are put in, and the aoe bolted up with the 
upper re lower side stringers. The spar-deck platin 
between hatches, which had previously been punch 
from moulds, corresponding plates in each space being 
exactly alike, except for manholes, mast-holes, &c., is now 
put in place, as wall as the channel ties and intercostals 
under and between the spar-deck beams, and the athwart- 
ship coamings. When all is bolted and reamed, a 
amount of work, both inside and shell, is opening up for 
the machine riveters. The remaining strake of side plat- 
ing amidships, that immediately above the bilge, is now 
templeted off the ship, thus eliminating the effect of any 
variations in the height of the tank margin. : 

The above description includes about all of the ship 
which is gotten out by what may be called duplicate 
mould work. The remainder of the framings at the ends, 
&c., is laid out, furnaced, and punched from ordinary 
individual wooden moulds, and the plates, ane &e., 
templeted off the work in the usual manner. No scrieve 

rd is used. 

In the discussion which followed, the method 
described was highly commended for its simplicity 
and its economy, as well as that by its use rapidity 
of construction could be secured. 


OVERHEAD CRANES. 
Paper No. 9 was entitled ‘‘Overhead Cranes, 
Staging and Rivetter-Carrying Appliances in the 
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Shipyard,” by Jas. Dickie. The author stated that 
the three items above named, and the necessity of 
keeping the upper works fair, constituted the 
principal factors in the cost of constructing large 
merchantmen or war vessels. Since 1884, several 
forms of cranes have been adopted as follows: 


1. We have the cantilever travelling crane, a good 





wport News. It only 
the 


example of which is seen at Ne 
performs one of the four functions sought, namely, 


| 
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built broadside to the water, two cranes can be used to 
hoist the material for one vessel, and — moved to 
the end when the vessel is launched ; but they can only 
do the koisting. 

3. The large gantry at Belfast, latel constructed, and 
used in the building of the Oceanic. The writer has seen 
all the others in operation, but has not seen this one. It 
appears to perform two of the functions sought, ome 
hoisting and carrying riveters; but, judging from the 
cuts of it, it must be somewhat limited in its operation, 
as it cannot cover more than 120 ft. to 150 ft. in length of 











No. 1 was built, in 1884, of timber, as are all the 
others. It is 300 ft. long, 48 ft. wide, with an average 
height of 55 ft. ; the top being built at an angle of 1 in 24, 
sloping towards the water. At the lower end is fitted 
a swing crane 30 ft. long. 

No. 2, built in 1887, is also 300 ft. long, 85 ft. wide, 
and 58 ft. high, with a swing crane 40 ft. high at each 


end. 
No. 3, built in 1891, is 300 ft. long, 85 ft. wide, 61 ft. 
high, with a swing crane 46 ft. long at each end. 
lip No. 4 is covered with a framework similar to the 
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hoisting of materials; and as there is only one crane to | the vessel at the same time, which appears to be insuffi- 


two ships, the writer cannot see how it can do all the 
hoisting for one vessel, no matter how fast it travels, 
seeing that the time of hoisting and travelling is such a 
small part of the work. We find that the average hoist 
takes about 40 seconds, travelling to the destination 
about 55 seconds, while it takes from 7 to 12 minutes to 
get sufficient bolts in a shell-plate or beam to enable the 
crane to be let At the Union Iron Works we often 
have to run half an hour to an hour in the evening (with 
two cranes to one ship) to get all the materials in place. 
2. The overhead crane or gantry, so much used on the 
lakes, which travels all over the vessel, with rails on the 
ground on each side. As all the vessels on the lakes are 


in its motion. 


those at Messrs. Swan and Hunter’s, on the Tyne, an 
those at the Union Iron Works, in San Francisco. 





Society. 


cient, while such a large and heavy crane must be slow 





4. The framework which covers the entire vessel while 
building. Of this form we have two examples, namely, | 500 ft. long ; and should longer vessels 
d|can be easily lengthened, the height 
both of these perform the four functions, although slightly 
different in detail, a description of one will be sufficient. 
The writer, having superintended the construction of 
those at the Union Iron Works, is thoroughly familar 
with all the details, and thought that the publication 
of them might be interesting to the members of this | per 


others, but larger, being 408 ft. long, 85 ft. wide, average 
height 78 ft. The principal dimensions are given 1 
Figs. 23 to 25. As will be seen on the drawings, there 
isa crane at each end 50 ft. long, thus covering a vesse 
be built in it, 1t 
being sufficient to 
cover the 1 t vessel. ‘ 

It will be noticed that the m+ of the roof is 3 ft. from 
the centre, making one crane 6 ft. Jonger than the other. 
This is done to enable pieces, such as beams, &c., to be 
landed on the centre line. 


The cranes are electric, and travel at the rate of 180 ft. 
minute, fore-and-aft, 90 ft. crosswise, the or 


90 {t. per minute, with a lifting capacity; ef 5 tons. 
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manila rope is used for hoisting, which siderabl 
elasticity, and enables a plate to be bolted up if within | posts and held by loose bolts at the ends. 


hese cranes are made of 


ves considerable | spauls, which are 4 in. by 8 in., are rove mg, - hee ae _ We Propose, in Pa not slips, to fit up cranes for rivet- 
ere the | ing, as shown in the section. 


i two of the place. For plating under the | vessel is narrower, a standard made of 3 in. by 6 in. double | 8-in. T-bulb beam, and supported by two suspension rods. 
aos! under the oat we “_ a wire rope, rove | is set on top of the ground, and held from canting by the | The trolley for the riveter runs on the lower flange of the 
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Cross-Section or Stacine For SHip EREcTION. 


through the plate and the corresponding hole in the| rigidity of the spaul in the ts, thus saving all 
frame, and toggled under the plate, which enables the| bracing. As the posts are all 12 ft. centres, we use 
Plate to be drawn close up to its place. 2in. by 12 in. by 26 ft. plank for staging. which we 

One feature of the structure is the facility with which | find | enough for any work, and light enough to be 
Staging can be erected. Where the ship is large, the easily handled. 








beam ; the wheels being 20 in. in diameter makes it very 
easily moved. 

The machines we are at jae using are the toggle- 
jointed air machines, which drive j-in. rivets with a 30-in. 
gap. The weight of the machine is about 1400 lb. It 
moves so easily that the operator has no difficulty in 
making the nicest adjustment. 

We are also using the percussion air machine, with a 
4-ft. or 6-ft. gap, which — only about 250 lb. As 
will be noticed, the cranes for riveting are only 32 ft. 
long, with a beam hung from them. This enables us to 
do hoisting and riveting at the same time, as all the 
material is hoisted up over the vessel and carried along 
near the centre line to a point opposite to where it is to 
be landed. This centre pera em can be raised or 
lowered to suit the work on the vessel. When working 
on the inner bottom it will be down as shown ; when on 
deck it will be close up to the cranes. 

We have studied all the various overhead cranes, and 
claim for this structure that it is no more expensive in 
first cost, and fulfils more functions than any other, 
except the one at Messrs. Swan and Hunter’s, on the 
Tyne; and in comparison with it I think we have the 

vantage in staging. We find no disadvantage in having 
the posts as close as 12 ft., all the hoisting being done at 
the upper end, then carried over the vessel to the re- 
pee the place, and when there lowered into its proper 
place. As we use no side shores above the bilge, the top 
sides are always clear for lowering a shell plate into posi- 
tion ; and, as I said before, the bottom plates and plaies 
under the counter arc hoisted from the ground with a 
wire rope rove through the corresponding hole in the 
frame, and toggled outside the plate; thus the entire 
plating can be put on the vessel with these cranes. 

It will also be noticed that we have two cranes at the 
upper end of the structure. These we use for frame 
riveting and all other pieces that can be riveted before 
going on board. As mentioned before, we use this struc- 
ture to keep the — works of the vessel fair while in 
the early stages. king at the plans you will notice 
a large amount of lateral bracing on the lower member of 
the roof trusses, which makes the structure quite rigid. 
For fairing the upper works we use turnbuckles from the 
sides of the vessel to the structure, and pull in or slack 
out when necessary. All of which is done by the men on 
the upper stage, at small cost and with much con- 
venience 

One member stated, the crane noted by Mr. 
Dickie was intended first only for use in we 
very large vessels, and second, it was design 
purely for carrying riveters, and not for han 
materials. The material was all handled on the 
oo alongside the vessels by cars, and was 

oisted on board by derricks. The gantry was 
used for riveting only ; and that it seems to have 
proved successful for this 5 was evidenced b 
the fact that Messrs. Har and Wolff are build- 
ing two more exactly similar, except for some slight 
changes in dimensions. 

(To be continued.) 





Cum AND ARGENTINA.—The Chilian Government 
poses to t subventions to all steamers which are run 
through the Straits of Magellan to Argentine ports, 
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H.M.SS. ‘‘PEGASUS” AND ‘* PYRAMUS.” 


On our two-page engraving this week we publish a 
view of H.M.S. Pegasus, a third-class cruiser which has 
been built and engined, together with her sister ship 
the Pyramus, by Palmer’s Shipbuilding and Iron Com- 
pany, Limited, of Jarrow-on-Tyne. These ships are two 
of eleven, the first of which was the Pelorus,* a vessel 
which gives her name to theclass. These cruisers are 
especially interesting from the fact that in them the 
Admiralty determined to adopt for the first time ex- 
press or small-tube boilers for vessels of large dimen- 
sious. It will be remembered that the Thornycroft 
boiler was tried in the Speedy some years ago and 
gave most satisfactory results. The Speedy, however, 
was but a torpedo gunboat of about 800 tons, whilst 
these third-class cruisers are ships of over 2000 tons, 
and intended for ocean-going and sea-keeping pur- 
poses in the fullest sense. The power ena by 
their engines is, however, not in excess of that 
attributed to the most recent type of destroyers 
and, of course, is obtained under much more favour- 
able circumstances. It cannot be said, therefore, that 
the Admiralty authorities have taken any very rash 
step in fitting these cruisers with small-tube boilers, 
and it is to be hoped they will see their way to extend 
the practice. 

The following are the principal dimensions of the 
veesels : 


Length between perpendiculars ... 300 ft. 
Breadth, extreme .. aus - ... 36 ft. 6 in. 
Depth, moulded oe ee ee 
Displacement ‘ie . 2135 tons 
Indicated horse-power 7000 


The displacement stated is at a mean draught of 
13 ft. 6 in., but the maximum legend draught is 17 ft. 
The estimated speed for these ships is 20 knots. The 
contract price for each of the Jarrow ships was about 
135, 000/. 

The Pegasus has two masts with a light fore-and- 
aft rig and two funnels. The hull throughout is 
built of steel. A sloping protective deck extends the 
whole length of the vessel and encloses the vital parts 
of the ship. This deck extends 2 ft. 6 in. below the 
load; water line at the sides, and is formed of two 
thicknesses of plating ; in wake of machinery the deck 
on sloping portion is 2 in. thick, and 1 in. thick on 
the level portion. The hull is divided into a large 
number of watertight compartments. The magazines 
and shell-rooms are situated before and abaft the 
machinery spaces below the protective deck. The 
engine-rooms are separated by a longitudinal water- 
tight bulkhead. Throughout the boiler spaces longi- 
tudinal watertight bulkheads extend at sides and 
form coal bunkers. Above the protective deck coal 
bunkers are built in a double line extending the 
entire length of the machinery spaces. The officers 
and crew are accommodated on the protective and 
upper decks, and under the p are placed the 
cabins of the captain, principal officers, and ward- 
room, the cabins of the remaining officers being on the 
protective deck aft ; accommodation for the crew is on 
the protective deck before machinery spaces and under 
the forecastle deck. The total complement of officers 
and men is 224. The conning-tower is placed on the 
forecastle deck, and immediately above is built the 
naviga'ing bridge and searchlight platform. There are 
eight 4-in. quick-firing guns, two of which are placed 
on the forecastle deck, two on the poop deck, and four 
on the upper deck between the poop and the forecastle. 
There are also eight 3-pounder quick-firing guns, of 
which two are placed forward on the upper deck, one 
on each side of the bow, two aft on the upper deck, 
one on each side of the stern, and four on the upper 
deck between the poop and forecastle, two on each 
broadside. There are three .45 Maxim guns, two 
being placed on the hammock berthing amidships, and 
one on the forecastle deck. There are two 14-in. 
— tubes on the upper deck, one on each broad- 
side. 

The electric lighting installations include 350 in- 
candescent lamps, two searchlights of 25,000 candle- 
power, and two yard-arm reflectors. The dynamos 
and engines are placed under the protective deck in 
the engine-room. The pumping, draining, and venti- 
lation are on the latest system. All watertight doors 
are worked from the upper deck. 

The propelling adh > wd consists of two sets of 
vertical triple-expansion engines supplied with steam 
by eight Reed water-tube beilers. Each set of engines 
is in a separate compartment, and the boiler space is 
divided into two compartments with four boilers in 
each. The working pressure of the boilers is 300 lb. 
per square inch, and the pressure at the engines 250 lb. 
per square inch. The engines run at the compara- 
tively high speed of about 220 revolutions per minute. 
Each set has three cylinders, the high preesure being 
204 in. in diameter, the intermediate 33 in., and the 
low pressure 54 in. in diameter. The stroke is 27 in. 
The bedplates are of cast steel with six bearings for 
each shaft. The connection between bedplate and 


* See ENGINEERING, vol. lxiii., page 385, March 19, 1897. 








cylinders consists of twelve forged steel columns braced 
diagonally and transversly. The guide bars are carried 
at their top ends by brackets on the bottom of the cy- 
linders, and at the bottom by fore-and-aft forged steel 
bars attached to the columns. The high-pressure and 
intermediate - pressure cylinders have piston slide 
valves and the low-pressure cylinder has flat valves 
with relief rings. The valves are worked by ordinary 
double-bar link motion. The low-pressure valve is 
fitted with Joy’s assistant cylinder. The reversing 
gear is of the all-round type with double-cylinder 
engine and automatic gear. The crankshaft is in 
one piece with three cranks. It is of forged steel 
and hollow, the diameter being 10} in. The cranks 
are fitted with balance weights, and, even at the 
high speed of 220 revolutions per minute, it is re- 
ported there was practically no vibration. The pistons 
are of cast steel, the piston and connecting-rods are of 
forged steel, as also is all the working gear about the 
engines. Each set of engines has its own condenser, 
placed on the wing. The body and ends are of gun- 
metal, and the tubes of solid-drawn brass with 
screwed glands. The circulating water is supplied by 
a centrifugal pump placed at the fore end of each 
engine-room. This pump has attached to it an air- 
pump for auxiliary purposes. A large suction is also 
fitted to draw water from bilge in case of a leak. 
The air pump discharges into a hotwell, from which 
the water is drawn by a Weir’s pump and dis- 
charged through a grease extractor into the feed tank, 
from which the feed pumps take their supply. In 
each engine-room there is also a bilge pump, a set of 
distilling plant and a dynamo, and in the port engine 
there is also the steering engine. The screw shafting 
is of forged steel and hollow, the stern-tube shaft 
having a loose coupling at its inner end. The twin- 
screw propellers have each three blades secured to the 
boss with naval brass bolts, and are run inwards, as is 
now customary, to give a midship starting platform. 
The diameter is 10 ft. 6 in. Altogether a great mass 
of machinery has been very skilfully packed into a 
small space, leaving room for easy access to all parts. 
The boiler department, as we have stated, is 
that in which the greatest amount of interest is 
centred. Owing, no doubt, to the success of the Reed 
boiler in a number of torpedo-boat destroyers, some of 
which we have described formerly, the Admiralty 
selected this as one of the four types to be fitted in 
these cruisers. Although the design is generally 
similar to the destroyer boiler the scantlings are con- 
siderably increased, as the weight is not so restricted. 
The general arrangement of the boilers will be seen by 
our illustrations, Figs. 2, 3, and 4, whilst two views of 
the boiler itself are given on Figs. 5 and 6 of our two- 
page plate. It will be seen that in each compartment 
our boilers are placed back to back, making four stoke- 
holds in all. A passage way is arranged along the 
centre line of vessel between the boilers, and, as the 
door in the engine-room bulkhead, and that in the 
bulkhead dividing the boiler compartments, are at the 
centre line of the vessel, a direct communication is 
obtained between the engine-room and all the stoke- 
holds. The boilers are fired in a fore-and-aft direction 
and have a bunker door close to each. Each boiler 
has three fire-doors, giving full control of the grate. 
The total tube surface in the boilers is 18,876 square 
feet, and the grate surface 364 square feet. As stated, 
the working pressure is 300 lb. per square inch, and the 
boilers are tested to 450 lb. per square inch. As 
will be seen the boiler is of the three-chamber type, 
the upper and two lower chambers being placed in 
fore-and-aft direction; the general design being 
similar to that illustrated and described by us in our 
issue of July 31, 1896. The tubes are of solid-drawn 
steel, galvanised externally by electro-deposition, and 
connected to top and bottom chambers by special 
spherical joints and nuts, as illustrated in the notice 
just referred to.* The bottom chambers are of cylin- 
drical cross-section with flattened side, having doors 
for access to the tube ends. In the top chamber a 
steam —— of simple construction is fitted. The 
tubes snd furnace are surrounded by a double sheet- 
steel casing, with air space between through which 
part of the air circulates on its way to the ashpit, 
thus keeping the casing cool even when fires are 
forced. All the air to the furnace passes through 
openings having automatic doors closing to inward 
pressure. Baffles are placed amongst the tubes to 
direct the flow of the gases. Each boiler is fitted 
with one of Reed’s automatic feed apparatus. 
This is ee inside the boiler, and controls the 
inflow of feed water. The working level of the 
water can be readily adjusted ‘. a spindle 


brought through a stuffing-box on front of boiler. 
On this spindle there is a hand lever by which 
the regulator can be opened and closed hand 


or held open. The apparatus is thus fully under con- 
trol of the attendant, who can readily satisfy himself 
that it is in order. On trial the feed was entirely 
controlled by this, except for a stated period, — 
the 30 hours’ trial. On this occasion, to meet the tria 


* See ENGINEERING, vol. Lxii., page 143. 








conditions of testing theauxiliary feed, the main feed ap. 
paratus was put out of action. A comparison between 
the hand feeding period and the automatic showed 
the superiority of the latter. In each boiler room 
there are two Weir’s pumps—one to act as a main 
feed and the other as auxiliary. The stokeholds are 
arranged to be closed for forced draught, for which 
there are eight double inlet fans. The main steam 
nag are of seamless steel, a separate pipe being led 
rom each boiler compartment to the engine-room. 

The steam trials of these vessels were reported as 
exceptionally successful, and were rapidly carried 
through. The Pegasus left Chatham on Monday, 
September 26, of last year for her 30 hours’ consump- 
tion trial, which was completed on the following day 
(Tuesday). Wednesday, September 28, was occupied 
in sweeping tubes and generally — for the 
eight hours’ trial. This was carried out on Thursday, 
September 29. Tubes were again swept on the next 
day (Friday), and the four hours’ full-power trial and 
the gun trials were carried out on the Saturday, the 
vessel returning to Chatham the same evening. 
Although the Pegasus was the last of the contract- 
built ships which at that time had been delivered at 
the dozkyard, yet she was the first to complete her 
trials; these trials being carried through, we believe, 
in the shortest time on record; a fact upon which 
both the dockyard authorities and the contractors are 
to be congratulated. This ship also, we understand, 
has recorded of her the lowest coal consumption and 
highest speed of any of her class. The sister-ship 
Pyramus also went through her trials in the shortest 
possible time; but the gun trials in this case were 
carried out on the day following the contract full- 
power trial. The Pyramus left Chatham on Thursday 
morning, rg | 25, 1899; but, owing to the tide, the 
swinging of the ship and adjusting compasses was not 
completed until evening, and the thirty hours’ con- 
sumption trial was started after the vessel had been 
sixteen hours under steam. As fires had not been 
cleaned during that period they were naturally dirty, 
and this accounts for the consumption being a trifle 
higher than the Pegasus. The results of official trials 
were as follow : 

H.M.S. “‘ Pegasus.” 


\ | 
30 Hours’ 4 Hours’ 














‘ull 
Consump-:) 8 Hours’ a 
| tion Trial} at 5 Be eof 
——. at 3500 In-| Indicated 7000 Indi 
| jo d oo 
| Horse: ower. 
Horse- 
| Power | Power. 
Forward — ..|I1ft.8 in. 10ft. 10in./10ft. 4 in. 
Draughtofwater{ Aft .. -+/15,, 7. <, (Rs, Miay Sy, 10.) 
Midshi .« 13 ” 74 ” 13 ” 0,, 12,, 7 ” 
Pressure in boilers... ie . | 261 | 278 | 255 
Revolutions per minute .. ) 176.4 | 203.25 | 217.75 
Vacuum in ee S ae 262 | = 
(High... ../ 1190 160: 77 
eee none {intersicane | 4974 1900 2491 
po Low .. ..| 1284 1897 2359 
Total indicated horse-power ..| 3698 5400 7127 
Air pressure in stokehold in. | 4 -86 2.44 
Consumption of coal per indi-. 
cated horse-power per hour Ib. 196 |Not taken Not taken 
Speed of vessel .. knots! 17.26 20.0 | 212 


ALM.S. ‘* Pyramus.” 











Forward ~ ..)12ft.94in.}12 ft. 0 in. |L2 ft.0 in. 
Draughtofwater; Aft .. oo [LS oy 7H oy 115 55 4 oy 115 5) 3 95 
Midships ..|14 ,, 24 4, (13 ,, 8 4, (134, 745 
Pressure in boilers ee 245 247 261 
Revolutions perminute .. ..|._ 176.5 205 05 | 220.3 
Vacuum in contenaas oS alo ee a | aes 
: igh .. Se 1 25 
Indicated horse: (Ther diate’ | 12st 13997 | 2567 
ee Low .: ss) 88 1940 2486 
Total indicated horse-power ..| 3605 5424 | = 7303 
Air pressure in stokehold in. 8 1.36 | 2.5 
Consumption of coal ed indi- 
cated horse-power per hour Ib. 2.05 |Not taken Not taken 
Speed of vessels. .. knots} 17.49 | 19.9 | 20.7 





As a comparison of the consumption of the various 
cruisers of this class is of interest we append the fol- 
lowing Table of 30 hours’ consumption trials. These 
vessels have all the same size machinery but various 
types of boilers : 














: Coal per i acaae, 
Indicated ; Type of Water 
ae Horse-Power. | yy hese val Tube Boiler. 
Ib. 
Pelorus 3559 2.20 Normand. 
Proserpine .. 3644 2.4 Thornycroft. 
—— 94 . Blechynden. 
omone i . ’ 
Perseus bs 8627 21 Thornycroft. 
Prometheus .. — 7 } ” 
Psyche 4 ” 
Pegasus ++] 3698 1.96 | Reed. 
Pyramus... | 3605 2.05 9» 





The difference between the last two results is no 
doubt due to the trial of the latter being commenced 
with dirty fires, as previously mentioned, and the fact 
is significant of the way in which the performance of a 





vessel may be influenced by a circumstance which 
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does not appear on the surface. It is hardly neces- 
sary to remind our readers that coal burnt per indi- 
cated horse-power developed is not necessarily a 
measure of boiler efficiency, even when the engines are 
nominally of the same type. We may, however, con- 
gratulate, not only Messrs. Palmer, but Messrs. 
Thornycroft and the other builders, on the results 
achieved with these third-class cruisers. The trials 
of the Pegasus and Pyramus were carried out in a 
highly creditable manner, following one another with- 
out a hitch, and the machinery running with the 
utmost smoothness throughout; and it was reported 
that the boilers were capable of giving a much greater 
supply of steam than the engines required. No attempt 
was made to develop more than a reasonable margin 
above the specified power, for, as is perhaps not gene- 
rally known, a limit is placed by the Admiralty both 
ways on the power developed. On the full-power trial 
7000 was the minimum, and 7350 the maximum, 
allowed by contract. : 

On the trials the Admiralty was represented by 
Messrs. Spyers and Lister, the Steam Reserve by 
Messrs. Downing aud Dart, andthe dockyard by Mr. 
Bone. Captain Rollaston, R.N., had command of the 
Pegasus and Captain Nicholson, R.N., of the Pyramus. 
The trials were carried out on behalf of the builders 
by Mr. J. W. Reed, manager of the engine works 


department, who designed the machinery and is the | 4 


inventor of the boiler which bears his name. 

Prior to fitting on board, a series of trials was made 
with one of the boilers, the following being the 
observed results: ‘With a consumption at the rate of 
19.34 lb. per square foot of grate, the evaporation was 
11.88 lb. of water per pound of coal, and with a con- 
sumption of 83.14 lb. per square foot of grate, the 
evaporation was 8.13 lb. per pound of coal. This 
latter evaporation corresponds to 12 97 lb. of water 
per square foot of heating surface, and gave a total 
evaporation of 30,815 1b. per hour. As the contract 
evaporation was only 19,000 lb. per hour, it will be 
seen that the requirements were exceeded by 62 per 
cent. The saving in weight due to the adoption of 
small tube water-tube boilers has, we understand, 
been found to be about 40 per cent., as compared 
with previous cruisers having cylindrical boilers. 








THE LATE MR. D. BRUCE PEEBLES. 

Ir is with very great regret that we announce the 
death of Mr. D. Bruce Peebles. He was an old citizen 
of Edinburgh, in whose welfare he took a very deep 
interest, more especially in her scientific societies, 
the members of which feel his departure from amongst 
them most keenly ; many of them even feel it as the 
loss of a personal friend. In engineering, gas, electric, 
and scientific circles he ranked very high, and his 
death is most keenly felt. 

Mr. Peebles was born in Dundee in 1828, and con- 
sequently he was seventy-three years of age at his 
death, which occurred on Tuesday, December 15. He 
remained in Dundee till after his apprenticeship, 
which he served with Messrs. Umpherston and Kerr. 
He then entered the Swindon Locomotive Works of 
the Great Western Railway Company, where he was 
engaged for several years. At the instance of 
Mr. Carmichael, of Dundee, he subsequently spent 
some time at the locomotive works at Amiens ; 
and when he left there he went to Leeds where 
he joined Messrs. John Fairbairn and Co., being highly 
desirous to go the whole round of mechanical engi- 
neering, and there was no better shop at the time in 
England than the one in question. 

On leaving Leeds, he returned to Scotland, and 
entered into partnership with Messrs. Fullarton and 
Co., Edinburgh, who were gas-meter manufacturers. 
Afterwards, he left that firm and started business 
on his own account in 1866 at Fountainbridge, 
Edinburgh. The works in which he. commenced 
business now proved to be too small for the rapidly 
extending demand for his manufactures, and” he 
acquired extensive ground at Bonnington, on which 
he erected the Tay Works, a name which he gave 
them in remembrance of his boyhood’s days. Those 
works have become famous throughout the gas 
world, through the reputation for by his needle- 
governors, or governor-burners. It was at the Tay 
Works that he brought out all his notable inventions. 
28 1897, recognising the affinity of the two great 
illuminants—gas and electricity—Mr. Peebles added 
to his gas engineering business a very extensive elec- 
trical department, which is now one of the largest of 
the kind in Scotland. 

Mr. Peebles was in his element, not in the town 
council or other public body, but in the Royal 
Scottish Society of Arts, of which he was a Past- 
President. On taking the chair as President at 
the opening of the session for 1886-7, he devoted his 

dress chiefly to the results consequent on the intro- 
duction of tools. Another r which he read before 
the Society was on artificial | ighting. He also read 


an obituary notice of Dr. Edward Sang, a notable 


og engineer connected with the Society ; and notes 


occasion of driving the last spike in the Northern 
Pacific Railroad. Mr. Peebles was fond of travelling, 
and subsequently of giving papers on his observations, 
He must have written many papers for the Scottish 
Society of Arts, as he received about a dozen medals 
in acknowledgment thereof. 

Mr. Bruce Peebles was also a prominent member or 
Fellow of the Royal Society of Edinburgh, to which, 
however, he did not contribute many papers. Mr. 
Peebles was also a member of the Gas Institute and 
the North British Association of Gas Managers. To 
the last-named body he read some valuable and much- 
appreciated papers. 

He leaves three sons and four daughters. Two of 
the former are members of the firm established by 
~Mr. Peebles. 








ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this Society was held on Wed- 
nesday evening, the 20th inst., at the Institution of Civil 
—" Mr. F. C. Bayard, LL.M., President, in the 
chair. 

Mr. Baldwin Latham, M. Inst. C.E., read a paper on 
“The Climatic Conditions necessary for the Propagation 
and Spread of Plague.” The bubonic plague is primarily 
due to a specific organism or microbe of infinitesimal size 
—so small that probably 250 millions of them would be re- 
uired to cover a square inch of surface. Plague is infec- 
tious and contagious, and is greatly influenced by _pesti- 
lential emanations from polluted and water-logged soils. 
The author gives accounts of various outbreaks of plague 
in this and other countries, including the Great Plague of 
London in 1665, when 7165 deaths were recorded in one 
week in September. Plague is undoubtedly a disease of 
the poor, and attacks most readily those living on a low 
diet. The conditions which are conducive to the spread 
of plague are identical with those which give rise to the 
escape of malaria from the ground. That the ground itself 
exercises an enormous influence upon plague is shown 
by the fact that in all the epidemics, persons living un 
the ground floors suffer to a much greater extent than 
those who live in the higher storeys of the houses. Mr. 
Latham says that there cannot be a doubt that the con- 
ditions which ordinarily produce evaporation from water 
or land surfaces are identical with those which produce 
exhalations from the ground ; and these exhalations con- 
sist largely of vapour of water carrying matters injurious 
to health with them. Mr. Latham has discussed the 
meteorological observations (including the temperature of 
the soil at the depth of 9 in., 20 in., 60 in., and 132 in.), 
made at the Colaba Observatory, Bombay, and has com- 
pared them with the number of deaths from plague during 
the recent epidemics in Bombay. He says that if the 
temperature of the air increases beyond the tempe- 
rature of the ground, so that its dew-point is 
above the temperature of the ground, condensation 
takes place instead of evaporation. To this increased 
high temperature may be due the sudden stop- 
page of plague after a certain high temperature has been 
reached ; which by raising the temperature of the dew- 
point, stops exhalation from the und and may 
cause condensation to take place instead of evaporation. 
So also a sudden fall of temperature causes plague to 
arise; for a fall of temperature means that that the tem- 
perature of the dew-point must fall, and the tensional 
difference between a low dew-point and a high ground 
temperature would at once lead to exhalations escaping 
in large quantities from the ground, and so lead to the 
liberation of the — bacillus from the ground, accom- 
panied with the exhalations necessary for its develop- 
ment, 

Dr. R. H. Scott, F.R.S., communicated a note “On a 
Remarkable Dust Haze which was Experienced at Tene- 
riffe, Canary Islands, on February 16 to 19, 1898.” The 
haze during this period was exceptionally dense, so much 
so that a steamer was two days and three nights on a 
_— from Teneriffe to Las Palmas, a distance she 
usually covered in five hours ; while the Tintagel Castle, 
of the Donald Currie Line, was delayed for thirty hours, 
and the Roslin Castle, homeward bound, had the dust so 
thick that for 900 miles the sun and stars were obscured, 
and the ship was delayed two days. 








LAUNCHES AND TRIAL TRIPS. 

On Thursday, December 7, the twin-screw mail and 
passenger steamer Stanleyville, built by Sir Raylton 
Dixon and Co., Limited, Cleveland Dockyards, Middles- 
brough, to the order of Messrs. Elder, Dempster, and Co., 
of Liverpool, for the Compagnie Belge Maritime du 
Congo, o' ony tg Recconees to sea. This vessel is in- 
tended to run in the Belgian Mail line between Antwerp 
and the ——. Her dimensions are, 382 ft., by 46 ft., by 
25 ft. moulded. Twin-screw triple-expansion engines 
have been fitted by the Wallsend Slipway and Engineer. 
ing Company, Limited, Newcastle-on-Tyne, having cylin- 
ders 21} in., 34in., and 59in. in diameter by 42in. stroke. 
They are supplied with steam by four single-ended 
boilers working at 180 lb.pressure, and fitted with 
Howden’s system of forced draught. 


The s.s. Brenda, built by.the Strand oe tite Company, 
Sunderland, to the order of the Brenda Steamship Com- 
pany, London, for the Goole trade, had her trial trip on 
the 9th inst., when a mean speed of 10 knots was at- 
tained. Her dimensions are ft., by 36 ft., by 15 ft. 
7 in.; draught 1770 tons, deadweight, and her engines, 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland, have cylinders 184 in., 30 in., and 
49 in. in diameter, by 33 in. stroke, with one large stee 





& trip from Edinburgh to Vancouver’s Island on the 


boiler, working at 160 Ib. pressure. 


The new screw steamer Begonia, just completed b: 
the Tyne Iron Shipbuilding gee go Limited, Wil- 
lington Quay, for the Stag Line, of North Shields, pro- 
ceeded from the Tyne for her trial trip on the 9th inst. 
The dimensions of the vessel are: Length, 346 ft., breadth, 
46 ft., and depth moulded 27 ft. 2 in, She is fitted 
with ae: eee engines by the North-Eastern 
Marine Engineering Company, Limited, Wallsend, having 
cylinders 23 in., 384 in., and 64 in. in diameter by 42 in. 
stroke, and two large steel boilers — at a pressure 
of 180 lb. On trial the machinery worked satisfactorily, 
the vessel attaining a speed of 12 knots. This is the 
eighteenth vessel built by the Tyne Iron Shipbuildin 
Company, and twenty-eighth set of engines constructe 
by the North-Eastern Marine Engineering Company for 
the above owners. 

The Londonderry Shipbuilding and Engineering Com- 
pany, Limited, of which Mr. W. H. De Russet is manag- 
ing director, launched their first vessel on the 9th inst. 
from the works on Louch Foyle, which have been closed 
for several years. The yard is well equipped, for ten 
— ago they built four or five large vessels each year. 

he Parkside, launched on the 9th inst., however, exceeds 
them all in size. The vessel’s dimensions are: Length 
over all, 372 ft.; breadth 46 ft. 3in. ; depth, 28 ft. 6 in. 
to upper deck beams. The vessel has been designed to 
carry a deadweight of 6200 tons, and has a gross register 
tonnage of about 3680 tons. The engines, which are of 
the triple-expansion type, together with boilers, &c., are 
being supplied by a firm of engineers on the Clyde. 





The new steamer Edouard Bary, built by Messrs. Ropner 
and Son, of Stockton-on-Tees, to the order of Messrs. 
Furness, Withy and Co., Limited, of West Hartlepool, 
for account of Mr. Paul Mérch, of St. Petersburg, made 
her official trial trip in the Tees Bay, on the 12th inst. 
Her deadweight cargo capacity is about 5200 tons. She 
is fitted with oe engines by Messrs. Blair 
and Company, Limited, of 1100 indicated horse-power. 
The trial was satisfactory. 


The trial trip of the steam trawler Hope took place 
on the 14th inst., and a speed of 10} knots was obtained 
on the measured mile, The vessel was recently launched 
by the Irvine Shipbuilding and Engineering Com- 
pany, Limited, for the Peterhead Trawling Company, 
Limited, and is ine > with all the latest appliances 
for trawl fishing. e dimensions of the vessel are 
117 ft. between perpendiculars by 21 ft. by 11 ft. 9 in 
moulded, and the engines, supplied by Mr. W. V. V 
Lidgerwood, Coatbridge, are triple-expansion having cy- 
— 12 in., 19 in., and 32 in. in diameter by in. 
stroke. 





Messrs. Ropner and Son, of Stockton-on-Tees, launched, 
on the 15th inst., a steel screw steamer named London 
Bridge of the following dimensions, viz.: Length between 
perpendiculars, 325 ft.; breadth extreme, 48 ft.; depth 
moulded, 24 ft. 3in. The steamer has been built to the 
order of Messrs. Furness, Withy, and Co., Limited, 
West Hartlepool, for Messrs. Moore, Innes, and Co., 
London. The vessel will carry about 5000 tons dead- 
weight on Lloyd’s freeboard. She will be fitted with a 
set of triple-expansion engines by Messrs. Blair and Co., 
Limited, of about 1100 indicated horse-power, steam 
being supplied by two large steel boilers, 15 ft. 3 in. by 
10 ft. 3 in., the working pressure being 160 |b. per sq. in. 


Messrs. Wigham Richardson and Co., Limited, launched 
from their Neptune Shipyard, N pact eit sy on 
December 16, a steel screw steamer which they are 
building to the order of the Deutsche Dampfschifffahrts 
Gesellschaft ‘‘ Hansa,” of Bremen. The steamer is 370 ft. 
es by 46 ft. beam by 30 ft. deep, and she is to be fitted 
with quadruple-expansion engines on the Yarrow, Schlick, 
and Tweedy system, working at 210 Ib. pressure, which, 
together with the boilers, are being constructed by Messrs. 

igham Richardson and Co., Limited. The vessel was 
named the Schwarzenfels. 





Soorety or Encrngers.—The forty-sixth annual general 
meeting of the Society of Engineers was held on on 
ber 11, at the rooms of the iety, 17, Victoria-street, 
Westminster. The chair was occupied by Mr. John 
Corry Fell, president. The following gentlemen were 
duly elected by ballot, as the council and officers for 1900, 
viz.: As president, Mr. Henry O’Connor ; as vice-presi- 
dents, Messrs. Charles Mason, Percy Griffith, and James 
Patten Barber; as ordinary members of council, Messrs. 
Joseph Bernays, D. B. Butler, G. A. Pryce Cuxeon, 
Ww. i. Holttum, R. St. George Moore, Nicholas J. West, 
Joseph William Wilson, and Maurice Wilson; as hon. 
sec. and treasurer, Mr. George Burt; as hon. auditor, 
Mr. Samuel Wood, F.C.A. During the scrutiny the 
president addressed the meeting, bringing before the 
members the salient points of the work of the past 
year. He also announced that the following premiums 
had been awarded by the Council for papers read during 
the past session, viz.: the mga gold medal to Mr. 
E. Wonter Wagstaff for his mer on “The Shan Hill 
Country and the Mandalay Railway;” the mer 
remium to Mr. R. G. Allanson-Winn for his paper on 
‘Foreshore Protection, with special reference to the Case 
System of Groyning ;” a Society’s premium to Mr. Gordon 

arris for his paper on ‘‘ Water Supply to Country 
Mansions and Estates ;” and a Society’s premium to Mr. 
Ewart C. Amos for his paper on ‘‘ Machine Tools.” A 
vote of thanks was accorded to the scrutineers, and the 





proceedings terminated by a vote of thanks to the J apo 
y ac- 


1| dent, council, and officers for 1899, which was di 


knowledged by the president, 
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DETAILS OF SHEARING MACHINE. 
ENGINEERS, 


‘5 “~ 


CONSTRUCTED BY 








MESSRS. 


TH. SCHULTZ AND L. GOEBEL, 


Fig. 8 Tooth Wheel 
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racing. The two standards have a weight of 7 tons 
each, These standards, the shear slide, its guides 
and cover, as well as the eccentric rods and toothed 
wheels, are cast Martin steel. The base, the table 
angles, and certain parts of the steam engine are 
cast iron. All shafts are forged Martin steel and 
the bearings lined with bronze. The blades, which 
have a length of 3.5 metres (11 ft. 6 in.), and weigh 
500 kilogrammes (4 ton), were supplied by the well- 
known firm of Bihler Brothers, of Vienna. A par- 
ticular contrivance has been resorted to in order to 
take up the wear of the blades. The eccentric and 
bolts are eccentrically borne by rectangular blocks, 
so that the shear slide gets to a different level each 
time the blocks are turned ; the slide may be lowered 
by 20 millimetres (0.8 in.) maximum in this way. 
This arrangement is shown in Figs, 13 and 14, 

As the engine is reversible, the upper knife can 
be withdrawn at any moment; thus a precise cut is 
secured, The whole machine weighs 50 tons. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, December 13. 

THE — of the American iron trade to-day may 
read much like a repetition of what has been pre- 
viously as regards several influences now at work which 
point to the introduction of two or three new factors 
in the situation, The withdrawal of Mr. H. P. 
Frick from the Carnegie Company, was the sur- 
prise of the week. othing definite can be ob- 
tained from the firm as to the cause or significance 
of this movement. Mr. Andrew Carnegie, however, is 
the absolute dictator of the affairs of the company, con- 
trolling a majority of the stock. Mr. Frick has been 
coquetting with outside interests, and was extremely 
anxious to become the recognised head of the Carnegie 
interests ; to that end the reasons of negotiation were 
conducted, but these failed. Some authorities in the 
iron trade expect Mr, Carnegie to return to the works 
and take absolute and personal charge of his immense 
plant. But this, however, is only a rumour. The 
company has an abundant capital to push all the 
enterprises they have in bend and some big work 
will be undertaken very soon, in addition to the 
expenditure of 10,000,000 dols. now under way. The 
on trade throughout the country is quiet, and 


Fig. 13. 





nothing unusual is likely to happen until after the 
holidays. Prices are very firm throughout, and the 
tendency is upward rather than downward, although 
newspaper reports try to make it appear that the 
market is weakening in various directions. The steel 
rail market is very strong at 35 dols. to 37 dols. The 
only weakness is shown in sheet iron and steel billets, 
which Pittsburg and Wheeling makers are holdin 
at 35 dols., but buyers east and west refuse suc 
terms. Some of the sheet-iron mills are already 
accumulating stock for spring delivery. The bar 
mills are crowded with work, and have all the 
business offered they can possibly accept, although 
at a concessional demand of 1.10 dol. or 2 dols. per 
ton. The entire ore production of the lake regions 
for 1900 has been sold. This extraordinary fact has 
led to the preparation for opening new mines in 
outlying localities where valuable deposits of ore are 
known to exist. It is quite probable that mining 
facilities will very greatly increase next spring, suffi- 
cient to increase the production 2,000,000 tons. Con- 
tracts for equipment for two or three of these enter- 
prises have already been given out. 





Rattway Coat Conrracts.—The North-Eastern Rail- 
way Company has closed contracts with one or more 


VIENNA. 











NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Only a small business was 
done last Thursday forenoon, about 15,000 tons being 
dealt in. Prices were firmer, but they closed under the 
best. Scotch and hematite iron gained 2d. per ton, 
but Cleveland gave way 14d. per ton. A good busi- 
ness was done in the afternoon, and prices were 
strong on the rumour about British victories in Natal. 
Scotch closed 2 per ton up on the day; Cleve- 
land, 44d.; and hematite iron, 104d. per ton. In the 
forenoon 1000 tons of Scotch iron at 60s.—December 31, 
fixed. The settlement prices were : Scotch, 66s. 104d. 

r ton; Cleveland, 65s. 104d.; Cumberland and Mid- 

lesbrough hematite iron, 74s. and. 77s. 6d. per ton. 
Business was done on Friday forenoon on a limited scale, 
the warrant market being almost at a standstill, only 
some 5000 tons being dealt in, and the tone was easier on 
Thursday’s rumours of a big victory in Natal not being 
confirmed. In the afternoon the market was firm, there 
being a ir all round. The sales amounted to 15,000 
tons, and the settlement prices were : 66s. 74d., 65s. 104d., 
73s. 9d., and 77s. 6d. per ton: At the opening of busi- 
ness on Monday forenoon prices registered a very sharp 
fall, on account of the serious news from the seat of war, 
Scotch showing a decline from Friday of 1s. 7d. per ton, 
Cleveland of 1s. 3d., and hematite iron of 9d. per ton. 
Subsequently there was a sharp recovery, and at the last 
the loss in Scotch iron was reduced to 9d. per ton, 
in Cleveland to 104d., and in hematite iron to 7d. 
per ton. The sales amounted to 40,000 tons. e 
market was again very flat in the afternoon, but 
only a small amount of business was done, other 
15,000 tons changing hands. On the day Scotch iron 
closed 1s. 1d. down, Cleveland 1s. 14d., and hematite 
iron 1s. 3d. down per ton. The settlement prices were: 
65s. 6d., 64s. 3d., 72s. 6d., and 77s. 6d. per ton. Only 
a small amount of business was done on Tuesday forenoon, 
the market being excited at the opening, owing to the 
developments in South Africa. Some 15,000 tons changed 
hands ; but there was a recovery in prices, nearly 
6d. per ton at the last from the opening figures. As com- 
pared with the condition of the market at the previous 
night’s close, Scotch and Cleveland made 3d. per ton each, 
and hematite iron 74d. per ton. In the afternoon about 
20,000 tons were dealt in, and prices were better, but the 
finish was above the lowest. Scotch iron touched 65s, 

r ton cash, and the settlement prices were: 65s. 3d., 
Bas. 444., 72s. 3d., and 77s. 6d. per ton. In the forenoon 
to-day some 





firms in West Yorkshire for supplies of coal for 





large 
the first half of the coming year at 10s. 6d. per ton. 


20,000 tons per abiagees ee The tone was 
flat, and prices had a sharp set back, weak “ bulls” closing 





792 





ENGINEERING. 


[Dec. 22, 1899. 








freely. Prices fell all round 5d. to 114d. per ton cash. 
The market in the afternoon was extremely flat, Scotch 
breaking to 633. 114d. cash = seamed 65s. 4d. at the close 
yesterday; but there was afterwards a smart rally to 
64s. 6d. per ton, the last price being 64s. 54d. or 114d. down 
on the day. Cleveland closed 1s. 14d. per ton, and hematite 
iron 5d. per ton. The following are the quotations for 
No. 1 makers’ iron: Clyde, 84s. per ton; Gartsherrie 
and Calder, og ye 86s. i : ‘oltness, = on sem 
the foregoing all ship at Glasgow ; engarnoc 

(shipped at Ardrossan), 81s. 6d.; Shotts (shipped at Leith), 
863.; Carron (shipped at Grangemouth), 85s. per ton. 
Last week’s shipments of pig iron from Scotch ports were 
the following: India, 121 tons; Australia, 682 tons; 
Holland, 653 tons ; Belgium, 290 tons; China and Japan, 
125 tons; other countries smaller quantities ; and coast- 
wise, 1965 tons. As the year draws to a close there is 
less disposition all round to increase commitments, but 
the demand for iron against current contracts still con- 
tinues on a very large scale. In hematite iron warrants 
there has been a great amount of | - gee by holders, 
and prices have fluctuated accordingly. The iron is quoted 
at 33. 6d. per ton lower—at 823. 6d. per ton—delivered at 
the steel works. Private cablegrams from America re- 
garding the trade there has been rather unsettling, as 
they report not only lower prices but an accumulation of 
stocks. The output of Scotch pig iron is as large as 
ever, and there are heavier withdrawals from store. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 256,476 tons, as compared with 
251,666 tons yesterday week, thus showing a reduction 
of 4810 tons. for the past week. The number of blast- 
furnaces in actual operation is still 83, against 82 at this 
time a year ago. 


Finished Iron and Steel.—The fall in the price of war- 
rants has quite checked fresh business with the local steel 
works. There is no talk of any reduction having been 
made in the price of finished iron or steel. Dear fuel 
is certainly causing a great amount of inconvenience, and 
may, with the high price of raw material, ultimately 
check business. Makers of finished iron and steel con- 
tinue to be very busy. 


Sulphate of Ammonia.—This commodity is rather quieter 
than it was lately at 11/. 5s. to 11/. 7s. 6d. per ton, f.o.b., 
Leith, on the spot. Shipments are still in progress, 
especially for Germany. 


Glasgow Copper Market.—The copper market was quite 
idle last Thursday forenoon, and the quotations wsre un- 
changed. Price rose 103. per ton in the afternoon, but no 
business was transacted. No business was done nor any 
change made in prices in the forenoon of Friday. Nor 
was any business reported in the afternoon, but the 
prices were marked down 5s. per ton. The market was 
still idle on Monday, both forenoon and afternoon. In 
the forenoon the price was quotably 5s. per ton down. 
The metal was neglected yesterday forenoon, but the 
price advanced 53. per ton. One lot was sold in the 
afternoon, and the price declined 10s. per ton on the day. 
At the forenoon market to-day no dealing was reported, 
and the price advanced ids. per ton. The market was 
very weak in the afternoon, and the close was 30s. lower 
on the day. 


Royal Society of Edinburgh.—Communications were 
madé to the Royal Society of Edinburgh on Monday 
night by Dr. C. G. Knott, on Swan’s prism photometer 
on the claim recently made for Gauss as to the insertion 
of quaternions, and on Professor Klein’s view of the 
nature of a quaternion. 


Institution of Engineers and Shipbuilders in Scotland. 
—The third general meeting of the forty-third session of 
this institution was held last night—Mr. Robert Caird, 
F.R.C.E., Greenock, president, in the chair. A discus- 
sion took place on the paper, entitled, ‘‘A Record of 
Experiments on Flow of Water over Ball-Mouthed 
Pipes,” which was read at the preceding meeting by Mr. 
John Barr, of the Water Meter Works, Trane Mr. 
M‘Cormack and Professor Barr, M. Inst. C.E, were 
the only speakers, but both of them complimented 
Mr. Barr on the excellence of his paper, and they 
both had the limelight lantern brought into use to 
illustrate their remarks. 9 a ay! there was an 
interesting discussion on Mr. W. J. Luke’s paper on 
“The Means Adopted for Moderating the Rolling of 
Ships.” The speakers were exceedingly numerous, and 
there were three communications in writing in addition. 
The discussion was opened by Mr. Archibald Denny, Dum- 
barton, and continued by Professor Biles, who made some 
experiments illustrating the action of water chambers on 
board steamers ; by Mr. Purves, Mr. Dutton, Mr. Jack, of 
Leven Shipyard, Dumbarton; Mr. Sadler, assistant to Pro- 
fessor Biles; Mr. John Thom, and the President. Mr. 
Luke, naval architect, ClydebankShipyard, replied at some 
length. There were two other fresh papers on the list, 
including one by Mr. F. J. Rowan on “ Pile-Driving 
Machines” and one on ‘A New Balanced Piston Valve 
and its Application to Four-Crank Engines ;” but as the 
time of the evening was so far spent, they were postponed 
till next meeting. 


The New Contract for the Talla Reservoir.—A meetin 
of the Edinburgh and District Water Trustees was held 
this week in the Council Chambers—Lord Provost Mit- 
chell Thomson presiding. The report of Mr. Black, the 
superintendent of works, stated that the number of 
pipes laid during November was 883, of which 695 were 
extensions and 185 renewals. The number of apparatus 


examined for checking waste of water was 39,929, of 
which 1483 were found faulty or in a state of disrepair. 
Pending the consideration in private of the proposal with 
regard to the Talla contract, the meeting adjourned for 
an hour. On meeting again the report of the Works 





Committee on the tenders for the completion of the 
contract for the construction of the reservoir at the 
Talla, which had fallen into abeyance on account of 
the bankruptcy of James Young and Co., Limited, 
was read. It bore that after full consideration, on the 
motion of the Lord Provost, seconded by Mr. Archibald, 
the committee recommended the acceptance of the tender 
of Mr. John Best, Edinburgh, amounting to 150,071/. 
123. 6d., no allowance being made for the item for con- 
tingencies, for which Mr. t had filled in no sum in his 
schedule. With regard to certain minor matters in con- 
nection with the schedule, the committee recommended 
that these be remitted to the engineer and the clerk to 
adjust the same with Mr. Best, also that they should 
adjust with him the ‘‘time rates” in his schedule on a 
fair basis, and that the clerk thereafter be instructed to 
accept the offer and makeall the necessary arrangements. 
The Lord Provost formally moved, and Mr. Archibald 
seconded, the adoption of the report, which was unani- 
mously agreed to. 


Appointment of Water Engineer for Greenock.—A meet- 
ing of the Law and Finance Committee of the Greenock 
Water Trust was held on Monday, to fill the vacancy in 
the engineership of the Trust, caused by the resignation 
of Mr. Gilmour. A short list of five was put before the 
Committee, and on a division as between Mr. Daniel 
Macalister, Greenock, and Mr. John Wilson, Edinburgh, 
it was agreed to recommend to the Water Trust next 
Tuesday the appointment of the former. 


Clyde Shipbuilding Contracts.—It is stated that quite 
40,000 tons of new shipping has been placed with Clyde 
shipbuilding firms this month. 


Institution of Civil Engineers: Glasgow Association of 
Students.—The second general meeting of the current 
session was held on the evening of the 4th inst. at 207, 
Bath-street. Having met with an accident, Sir W. H. 
Preece, K.C.B., was unable to deliver his promised 
address, which has, therefore, been postponed till early 
in 1900. The President, Professor Archibald Barr, D.Sc., 
however, consented at very short notice to fill the vacancy, 
and gave a most interesting and complete description of 
the Forth Bridge. Dr. Barr, by aid of many lantern 
slides, described the former schemes briefly, and followed 
in detail the construction of the now-existing structure. 
A very hearty vote of thanks to the lecturer terminated 
the proceedings. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Messrs. Vickers, Sons, and Maxim.—A special meetin 
of the shareholders of Messrs. Vickers, Sons, an 
Maxim has been held this week to confirm the resolutions 
adopted a fortnight ago for the purpose of increasing the 
capital of the company to 3,000,000/. by the issue of 
250,000 new ordinary shares of 1/. each. These shares 
are to be issued to the shareholders at a premium of 2/. 
a share, the premium to be carried to the reserve fund. 
he resolutions were unanimously confirmed. 


Manufacture of War Material in 1899.—All the trades 
of Sheffield which are in any way engaged in the manu- 
facture of war material have been most busily employed 
during the whole of the past year. The alterations and 
extensions which were decided upon in 1898 by the firms 
who manufacture armour-plates, with a view to meeting 
the new requirements of the Government, have now prac- 
tically been completed, and the output during the year 
has been much greater than was promised to the autho- 
rities. In addition to the heavy orders on hand when the 
year opened, the Government have p'aced contracts for 
citadels, gun shields, barbettes, and bow protection for 
nine new battleships, the Implacable, Formidable, Ir- 
resistible, Vengeance, Russell, Exmouth, Lundon, Vener- 
able, and Bulwark, and for similar armour for four first- 
class cruisers, the Drake, Euralyus, King Alfred, and 
Leviathan. Some very large orders have also been placed 
for the more costly armour piercing projectiles, and during 
the last few months exceedingly heavy lines have come to 
hand for Lyddite and common shells, such are being used 
in South Africa. 


The Iron Trade.—The iron trade of South Yorkshire 
has made steady progress during the past year, and“prices 
have advanced beyond anything anticipated. Notwith- 
—— the improvement of trade in 1898, prices im- 

roved but little. This year they have gone up. almost 

y leaps and bounds. Last year opened with west 
coast hematites at 593s. and closed at 663. per ton. 
In January this year the same iron was selling at 
7s. 6d. The price now is 93s. 6d, and _ north-east 
coast hematite irons are only about 2s. per ton 
less. Common forge iron advanced during 1898 from 
41s. to 453. 6d. per ton. This year it has gone from 
that figure to 72s. 6d. per ton. Manufacturers of iron 
have been altogether unable to meet the enormous de- 
mands that have been made upon them, having been 
very much hampered in their operations by the scarcity 
and dearness of coke. All branches of the steel trade 
in Sheffield and the surrounding district have enjoyed 
a year of exceptional prosperity. There is plenty of 
work to resume operations upon after the Christmas 
holidays, and the year is closing with more on hand 
than is capable of being turned out for many months. 
In 1898 the price for both Bessemer and Siemens steels 
ranged between 6/. and 6/. 103. per ton. This year it 
has been advanced, until at the present time the bottom 
price for Bessemer billets suitable for the Sheffield trades 
is 91, per ton. A good demand has existed for the com- 
moner qualities of crucible steel, and in high-class steels 
makers find orders for more than they can supply, both 
on home and foreign accounts. Stocks of the best 
Swedish irons and steel are very low, and makers are 








unable to obtain adequate supplies. The rolling mills 
and forges have had throughout the year more work 
than they could do, and considerable inconvenience has 
often been caused by their failure to make deliveries. The 
railway branches have been all fully occupied, partly on 
home account, but even more for the Continent, our 
colonies, and the more distant markets in the East. 


The Coal and Coke Trades.—Business throughout prac. 
tically the whole of South Yorkshire is seriously dis. 
organised by the extraordinary congestion of the mineral 
traffic on the failways. Manufacturers are unable to 
obtain a sufficient delivery of fuel to keep their works 

oing, and even some of the most important Sheffield 
ee in the armour-plate and gun trade, who own 
collieries, have been compelled to stop work owing to 
the inability of the railway companies to cope with the 
traffic. The demand for coal of all descriptions is enor. 
mous. Price is practically a secondary consideration, 
One colliery, after twice putting up prices ls. per ton in 
two days, followed the last advance by a wire withdraw. 
ing all price-lists until further notice. Several other 
large collieries in the district have had to lie idle for 
several days, and the course of trade generally is quite 
disorganised. The railway companies are seriously 
blamed for their failure to meet the extra pressure put 
upon them at this season, which should have been fore- 
seen. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
very large attendance on Change, but next to no business 
was done, and prices were, to a great extent, nominal. It 
was, in fact, very difficult to fix quotations, for many 
makers would not even express an opinion as to the 
value of pig iron, as they are sufficiently well sold to 
be altogether independent of the downward movement 
of warrants, and war news appeared to occupy the 
attention of traders much more than commercial intelli- 
gence. That great confidence is felt in the future was 
shown by the announcement that a leading firm of 
ironmasters had sold 10,000 tons of No. 3 Cleveland 
pig iron at 703. for delivery up to the end of June next. 
Makers who could be induced to en named somethin 
like the ne figure for both prompt and rstames | 
delivery of No. 3, but some firms might accept 693. 
Buyers, however, were not generally prepared to pay 
such prices, and, in fact, most of both buyers and sellers 
displayed great indifference to business, preferring to do 
little until after the holidays. Merchants had very little 
iron to dispose of, but some of them were said to have 
sold small lots of No. 3 at 663. Even that quotation, 
however, did not tempt buyers much. It was almost 
impossible to fix quotations for the other qualities 
of Cleveland pig. Middlesbrough warrants opened 
64s. 103d, and fell by the close to 64s, 44d. cash 
buyers. East coast hematite pig was put at from 80s. to 
83s., but there was no business doing, and as a matter of 
fact makers have fully sold their output for a little while 
tocome. Rubio ore was firm at 21s. ex-ship Tees. To- 
day the market was very dull, and there was ——_ 
nothing doing in makers’ iron. Middlesbrough warrants 
dropped to 63s. 14d. cash buyers. 


Manufactured Iron and Stecl.—Great activity continues 
to characterise these industries, and prices all round are 
very strong, the drop in pig-iron warrants having had 
not the slightest effect on them. Customers are pressing 
for deliveries, which are heavy, but which would be even 
greater if trucks were more plentiful. Common iron bars 
are 8/. 153. ; best bars, 9/. 5s. ; iron and steel ship-plates, 
each 8/.; iron and steel ship-angles, each 7/. 15s. ; and 
heavy steel rails, 77.—all less 24 per cent. discount f.o.t. 
except rails, which are net at wor 


Shipbuilding and Engineering.—A very healthy state 
of affairs exists in shipbuilding and engineering. From 
the returns to hand for the year, constructors of vessels 
are shown to have been kept very actively employed 
during the past twelve menths, and it is satisfactory to 
know that they have orders on hand that will keep them 
busily occupied for some time to come. Prospects in the 
engineering trade are encouraging. Messrs. Blair and 
Co., the well-known firm of Stockton engineers, whose 
shops supply employment for over 3000 ‘men, have found 
themselves compelled to extend their works, in order to 
cope with increasing trade. They propose to add an area 
of between 1500 and 2000 square yards. 


The Development of Middlesbrough Docks.—The North- 
Eastern Railway mpany have placed orders with 
Messrs. Cowans, Sheldon, and Co., Limited, of 1, St. 
Nicholas Works, Carlisle, for an electric installation for 
the new docks at Middlesbrough, which, it is said, will 
be the largest and most complete of its kind in the 
country. The order comprises three 10-ton and seventeen 
3-ton electric cranes, besides electric capstans, &c. This 
will make the Middlesbrough Docks capable of adequately 
and expeditiously dealing with the constantly increasing 
amount of shipping. 


Coal and Coke.—Fuel is strong. The demand for coal 
is good and quotations are high. Coke isin great request 
and fancy prices are realised for blast-furnace qualities 
delivered promptly. Medium blast furnace kinds range 


from 24s. to 25s. delivered here over the next six months. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Steam coal has been in good demand, and for 
prompt and early shipment higher prices have been 
quoted. The best descriptions have been making 23s. to 
25s. per ton, while secondary qualities have been held 
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with firmness at 20s. to 22s. per ton. House coal has 
shown an upward tendency; No. 3 Rhondda large has 
made 18s. to 19s. per ton. Coke has shown firmness ; 
foundry qualities have made 29s. to 30s. per ton, and fur- 
nace ditto, 26s. to 283. per ton. The patent fuel market 
has also been strong. As regards iron ore, the best rubio 
has brought 19s. to 19s. 3d. per ton. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in November were 
1,571,081 tons foreign and 328,527 tons coastwise, or 
1,899,608 tons in all. The shipments of iron and steel 
from the four ports in November were 6330 tons; of 
coke, 6208 tons ; and of patent fuel, 73,585 tons. The 
shipments of coal from the four ports in the first eleven 
months of this year were: Cardiff, 15,031,865 tons; 
Newport, 3,536,545 tons ; Swansea, 2,220,299 tons ; and 
Llanelly, 238,348 tons. The shipments of iron and steel 
were: Cardiff, 27,059 tons; Newport, 30,139 tons; 
Swansea, 7040 tons; and Llanelly, ni. Of coke: 
Cardiff, 68,369 tons; Newport, 13,515 tons; Swansea, 
96,178 tons; and Llanelly, ni/. Of patent fuel: Cardiff, 
367,131 tons; Newport, 87,057 tons; Swansea, 460,934 
tons; and Llanelly, ni. 

Swansea.—It is stated that new copper extracting 
works are about to be erected near the Swansea Chemical 
Works, Llansamlet, by a well-known Chilian firm. A 
meeting of the Swansea Town Ccuncil was held on 
Friday. The tender of Messrs. Yates and Thom for 
boilers, steam pipes, &c., at 10,0002. was accepted. It 
was decided to oppose any Bill which might intro- 
duced into Parliament by the South Wales Electrical 
Power Company, to erect electrical power stations in the 
county, the chairman explaining that the company might 
come into. Swansea and supply electric light in opposi- 
tion to the Council. The Town Clerk was instructed to 
apply to the tramway company for payment of 5000/., 
under an agreement make some time since. 


Wireless Telegraphy.—The Jaseur, gunboat, tender to 
the Vernon at Portsmouth, has been fitted with an ex- 

rimental set of wireless telegraphy apparatus. It has 
oni arranged for Captain H. B. Jackson, who is to in- 
troduce the system on the Mediterranean station, to 
either remain on the Hector, moored in the harbour, or 
to go to sea in the Jaseur, according to his discretion, 
and ascertain with what speed and accuracy messages 
can be transmitted between two ships, one in motion and 
the other stationary. 


Bath and the Wounded.—The Bath Town Council has 
instructed the baths committee to provide free mineral 
water bathing for any wounded and disabled soldiers and 
sailors from South Africa, who may be sent there under 
the authority of the War Office or the Admiralty. 


Llanelly.—During November 46 vessels paid dues at 
Llanelly, as compared with 57 in the previous month. 
The imports amounted to 3195 tons, showing a decrease 
of 1954 tons. They included 2047 tons of iron and steel 
bars, 523 tons timber, 100 tons cement, and 1142 tons 
general goods. The exports, exclusive of tinplates, 
reached a total of 11,375 tons, as compared with 13,370 
tons in October. 

Brecon and the Electric Light.—At the monthly meet- 
ing of the Brecon Town Council, on Tuesday, the Mayor 
(Colonel Morgan) was authorized to affix the seal of the 
council to a memorial to the Board of Trade for a pro- 
visional order for the electric lighting of the town. 


The Telephone and the Navy.—Telephonic communi- 
cation has been established between the Cambridge, 
gunnery ship, at Devonport, and the pry com ay 4 
establishment for the gunnery department at Trevol. 
scheme is being arranged by which all the naval esta- 
blishments ashore and afloat at Devonport will be in tele- 
phonic communication with each other. 

Coal for the Navy.—The Lords of the Admiralty are 
again in the market for further supplies cf Welsh steam 
coal, 

The Tinplate Trade.—This trade has continued active, 
and makers have advanced their prices. 





Tur PanaMA CaNAL.—The new Panama Canal Com- 
pany, which was organised in 1894, has issued its report 
for 1898-9. The council of administration is of opinion 
that a canal with locks can be completed through the 
Tsthmus of Panama in ten years. The cost of the works 
remaining to be executed is estimated at 20,800,000/. 


Tur Cost or StTEAM.—In our notice of the debate on 
this subject on page 763 ante, we reported Mr. G. 
Addenbrooke as saying, ‘‘ we were more interested in the 
cost of raising steam in small plants than in large ones.” 
He writes us that this is a complete misrepresentation of 
what he said, and that what he did say was: “‘ As elec- 
trical engineers we are, of course, interested in the cost 
of raising steam, but we are still more interested in the 
relative cost of pr 4 steam in comparatively small 
plants as compared with large plants where every facility 
18 provided.” 





AMERICAN Business CaTALocurEs.—In our last issue, 
on page 764, we referred to the plan of distributing small 
catalogues at frequent intervals, each issue being 
capable of being threaded to its fellows in a case to form 
a volume. We have since received frcm the British 
Thomson-Houston Company, Limited, of 83, Cannon- 
street, a small volume of these catalogues, which they 
have been issuing in this country for two or three years. 
Each number is devoted in the main to one subject, and 
the volume affords a fairly complete guide to the develop- 
ment of electric appliances over the feriod to which it 
aptlies, The printing and the illustratiors are excellent, 





MISCELLANEA. 


WE are informed that the consideration of the applica- 
tions recently received by the Bombay Municipality for 
concessions to lay cables under the streets of the city in 
connection with a central electric supply. station, has 
been deferred to afford other firms of standing an oppor- 
tunity to send in their applications. 


The Board of Trade have recently confirmed an order 
rsa» Ware construction of light railways in the 
County of Kent, between Cranbrook and Tenterden, in 
extension of the Rother Valley (Light) Railway, and the 
construction and working of that railway as a light 
railway. 


A meeting of the Yorkshire College Engineering 
Society was held on Monday, December 18, when a paper 
on the generation, transformation, and distribution of 
raultiphase alternating currents, was read by Mr. G. D, A. 
Parr. The annual dinner of the society was held on 
Saturday, December 16, the chair being taken by Mr. 
Wilson Hartnell. 


The Linde British Lape orga y | Company, Limited, 
of 35, Queen Victoria-street, E.C., accomplished the 
task of fitting the refrigerating plant to the hospital 
ship Maine within thirteen days. The municipal autho- 
rities of Leicester are making provision in their new 
market buildings for the cold storage of perishable 
comestibles. he plant will also be provided by the 
Linde British Refrigerating Company. 


On Saturday last the 31-knot Japanese torpedo-boat 
destroyer Nlji was launched, with steam up, from the 
yard of Messrs. Yarrow and Co., Limited, in the presence 
of a large number of the Japanese naval authorities. On 
the following Monday, December 18, a preliminary trial 
was made, when a speed was obtained of 31.206 knots. 
This vessel is the sixth destroyer built for the Japanese 
Government by the Poplar firm. 


A methcd of preparing gas for motive power and heat- 
ing, from wood, is described in a popes recently read 
before the Société Industrielle du Nord de la France, by 
M. Letombe. Ordinarily a very complicated system of 
purification is needed when gas is prepared by distilling 
wood ; but Mr. Riche has found that by passing the gas 
over red-hot charcoal this complication can be avoided. 
The gas obtained is of low illuminating power, but has 
a comparatively high calorific value, and may, therefore, 

rove of service in regions where wood is cheap. The 
y-products are valuable. 


Owing to the immense demand for iron ore the Minne- 
sota Iron Company intend to run their vessels one or two 
months after the usual date for closing navigation on the 
Great Lakes. The boats will not be insured. The open 
water in the lakes does not usually freeze till February, 
and steps will be taken to keep the narrow channels open. 
In additicn to this, immense preparations are being made 
by all the mining companies for increasing their next 
season’s output. At two of the Mesaba mines the earth- 
work contracted for amounts to nearly 3,000,000 cubic 
yards. This season two Minnesota mines each shipped 
over 1,000,000 tons of ore, and next year it is expected 
that three mines more will do so in Minnesota and four 
or five in Michigan. Very large sums are also being ex- 
pended in improving railways and docks, and their 
equipment. 


A very smart piece of work has been accomplished by 
Messrs. Kerr, Stuart, and Co., Limited, of Stoke-on- 
Trent, in filling a Government order for railway material, 
includmg two locomotives, five miles of railway, one mile 
of curves, thirty sets of points and crossings, twenty-four 
ballast wagons, and fifteen eight-wheeled bogie wagons 
for carrying guns. The order was telephoned to the 
works on November 18 and on the 22nd, and ten days 
were allowed for the completion of the work. As it 
chanced, two locomotives intended for the Egyptian 
Railways had been commenced on November 15, and 
these were transferred to the English Government. 
These locomotives, five miles of railway with steel 
sleepers, and the twenty-four ast wagons were all 
loaded into trucks by 8 p.m. on November 22, or in four 
days after the receipt of the order, whilst the remainder 
of the  rpeaees was also completed well within the time 
allowed. 


With a view to reducing the constant trouble of broken 
stay-bolts, Mr. F. W. Johnstone, superintendent of 
motive power and machinery on the Mexican Central 
Railway, has lately tried the plan of fitting these stay- 


* | bolts with a ball-and-socket joint at one end. The John- 


stone stay-bolt thus consists of two-pieces, viz, the bolt 
proper, which screws into the inner firebox sheet in the 
usual way, but at its other end terminates in a ball which 
fits into a socket screwed into the outer sheet. Thesesockets 
are forged in dies and consist of simple cups into which 
the ball is placed, the metal is then cl down round 
it. The ball on the stay-bolt is formed by upsetting and 
is finished in a lathe. hese bolts have been in use only 
a short time, so that data are not yet available as to the 
advantages gained. A somewhat different plan of securing 
the desired flexibility was suggested some years back, but 
has not, so far as we know, been tested in practice. In this 
case it was proposed to build = the bolts out of flexible 
wires welded together electrically, or brazed at the ends 
to take screw threads. As the flexibility increases in- 
versely as the square of the diameter of a bar, it was 
thought that the life of the stay-bolts might thus be very 
substantially increased, but the matter has never, we be- 
lieve, been put to the test. 


A series of comparative tests on the holding powers of 
different kinds of nails was recently ccmpletcd at the 





~— College, Cornell University, and the results are 
stated to have been as follow: (1) Cut nails are superior 
to wire nails in all positions ; (2) the main advantage of 
the wire nail is due to its possessing a sh point ; (3) 
if cut nails were pointed, they would be 30 per cent. 
more efficient in direct tension ; (4) wire nails without 

ints have but one-half their ordinary holding power ; 
5) the surface of the nail should be slightly rough 
but not barbed—barbing decreases the efficiency of cut 
nails about 32 per cent. ; (6) nails should be wedge-shaped 
in both directions when there are no special dangers of 
splitting ; (7) the length of nails to be used in tension 
should be about three times the thickness of the thinnest 
piece nailed ; when used in shear about twice this thick- 
ness is sufficient ; (8) the relative holding power in dif- 
ferent woods is as follows: White pine, 1; yellow pine, 
1.5; white oak, 3; chestnut, 1.6; ch, 3.2 ; sycamore, 
2; elm, 2; and laurel, 2.8; (9) nails usually hold about 50 
per cent. more when driven perpendicular to the grain 
than when driven along it ; (10) nails are always strongest 
when driven | nace eg to the surface of the timber; 
(11) when subjected to shock, nails will hold less than 
one-twelfth the load they will stand when weight is ap- 
plied gradually. 

A recent number of the Engineering and Mining Jour- 
na! contains some valuable hints on sampling ores, with 
a view to ascertaining the true value of a prospect. The 
quickest and easiest method in cases of mines in remote 
localities is to knock a large number of small samples off 
the exposed faces of the vein. This must be done 
systematically, or otherwise the prospector is likely uncon- 
sciously to select better specimens than the average. One 

lan to avoid this is to cut a continuous groove along the 
ace, collecting all the chips. In other cases ‘‘ mill runs” 
may be made, nas sufficiently large to be milled 
and tested separately being selected from different parts 
of the ore body. This is-only practicable when there is 
a mill near the site of the mine, and even then it is 
possible that the methods in vogue at this mill may be 
unsuitable for the particular ore. With the method first 
mentioned, the grooves should be of uniform depth and 
cross the principal lines of variation of the ore. When 
it is desired to sample rock already mined, if this is in 
bags, a few pounds may be taken from each bag and the 
contents mixed, taking at the same time the precaution 
to completely empty certain of the po to prevent fraud. 
When the ore is in a pile the only safe plan is to cut a 
trench across it down to its very base. The samples may 
then consist of every tenth or fifteenth shovelful thrown 


out. If the pile of ore is very large a tunnel may be 
driven through it and the samples selected in the same 
way. 


With a view to improving the condition of their 
secondary lines, which are laid with old rails removed 
from the main track, certain of the American railroad 
companies take the precaution of measuring, and matchin 
these rails before relaying, and of cutting off the batte: 
ends and drilling fresh bolt holes. When this is done a 
line is secured but little inferior to main line track. To 
avoid the expense of shipping the rails back to a mill, 
portable rail sawing and drilling plants are provided, 
which, in the case of the Chicago and North-Western 
gg 2 consists of a flat car 61 ft. long 10 ft. 4 in. 
wide, — a frame of 20 in. steel eye-beams and 
channels, stiffened by truss rods in the usual way, and 
mounted on two four-wheel bogies. A vertical boiler is 
mounted at one end of the platform, and supplies steam 
to a high-speed horizontal engine, having two cylinders, 
each 12 in. in diameter by 14 in. stroke, which furnishes 
the power ee to drive a 42-in. saw, the drilling 
machine, and the plant nece for handling the rails. 
In this is included a pneumatic hoist used for lifting the 
rails and plant on to the saw feed tables, on which the 
rail is secured by a pneumatic clamp. After cutting, the 
rail is run up to the drilling machine, of which there are 
two, spaced 34 ft. apart. These have multiple spindles, 
so that several holes can be drilled at once. On leaving 
the drills the railis, if necessary, passed through a straight- 
ening machine, mounted on the same platform as the rest 
of the equipment. In ordinary work it is stated that from 
450 to 500 rails can be cut and drilled each working day 
of ten hours, whilst, as a - 67 have been finished in 60 
— The weight of the plant complete is about 

tons. 





Dritiinc Pressures: Erratum.—In the paragraph 
on the pressures exerted in drilling, published in our 
issue of December 8, page 734, the material experimented 
on was cast iron, not cast steel as printed. 





West YorksHIrE Coat.—The West Yorkshire col- 
liery owners met on Tuesday at Leeds, and decided to 
raise the prices of all classes of coal 1s. per ton. This 
will be the second advance within three months. In 
October household coal went up 1s. per ton, and other 
classes of fuel were advanced 6d. per ton. The latest 
all round increase is partly due to a forthcoming advance 
of 5 per cent. in the wages of the miners, and partly 
owing to the demand which exists at the end of the year 
for every kind of coal. 


Prrsonat.—Mr. 8. J, Burrell Prior announces that he 
has moved into new offices at Suffolk House, 5, Laurence 
Pountney-hill, E.C.— Messrs, Christy Brothers, elec- 
trical engineers, of Chelmsford, announce that they have 
taken into nership with them Mr. W. M. Middleton, 
A.M.I.C.E., and the firm will in future be known as 
Christy Brothers and Middleton.—Mr. W. S. Laycock, 
of the Victoria Works, Sheffield, announces that he has 
opened an office and showrvom at 77a, Queen Victoria- 
street, E.C., which will be in charge of Mr. E Beckett, 
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protection should generally be that described in 
304 | and, continuing, he laid particular emphasis on the 


gog | during its present year (the second, we believe, 


FIRE PREVENTION IN 1899. 


EaR.ier in the year we already indicated that 
the fire losses of this country would probably be 
found to be very serious for the year 1899, and it 
could only have been by the good fortune of 
having a very small number of conflagrations 
during the later months of the year that our 
expectations could have been falsified. As a 
matter of fact, the fire loss during the last few 
months has been even more serious than anti- 
cipated, and the series of fires which we have had 
in the Metropolis has been almost unprecedented. 
In the ates the same story can be told, and 
to speak only of one dangerous ‘‘risk,” that is, 
places of public entertainment, we have to record 
no less than four theatre fires, at St. Helens, at 
Newcastle, at Cardiff, and at Sheffield, each of 
which, by itself, would have been an important 
addition to the list of theatre fires for any one 
ear. 

With this continually increasing fire loss, not only 
at home, but abroad, in which many of our in- 
surance offices, we should remember, are deeply 
interested, it becomes a matter of importance that 
the policy of future building construction should 
be more definitely framed, and we would con- 
gratulate the Royal Institute of British Architects 
for having set aside an evening this week for the 
discussion of an emergency paper presented by 
Mr. Thomas Blashill, lately the architect of the 
London County Council, entitled, ‘‘The Architect 
in Relation to Fire Prevention.” We know of no 
subject of greater importance for architects at the 
present moment, and if a subject of this kind is 
dealt with, as in the present case, by an architect 
who has not only had long years’ experience as a 
district surveyor of this Metropolis, but has also 
held a leading post as far as general building 
control is concerned, it is a matter of considerable 
public interest to hear what some of the opinions 
are that were put forward on such an occasion. 

The fire question is one, as we all know, that 
does not only concern architects, but also the 
surveyor, especially the municipal surveyor. and 
the municipal engineer, to say nothing of that large 
class of civil engineers, who are directly and in- 
directly associated with the numerous warehouse 
buildings and dock estates, which we have in every 
part of the British Isles. This question of fire pre- 
vention is one which should have the attention of 
the whole of the technical professions, and it would 


Royal Institute of British Architects had seen its 
way to invite the attendance of its sister technical 
bodies, on the same lines as the members of the 
junior society, i.e., the Architectural Association, 
work hand in hand with the Institution of Junior 


Mr. Blashill, in dealing with his subject laid 
special stress on the fact that the policy of fire 


the old motto, ‘‘ Prevention is Better than Cure,” 
work of the British Fire Prevention Committee 
of its existence). This body has created quite 
a sensation, not only in the technical circles 


of Great Britain, but also in other countries, by 
the systematic way in which it has grappled with 





by first of all examining the fire resistance of 
materials, and systems of construction, which are at 
our disposal. 

It must also have been flattering to this young 
Society, with its membership of some five hundred 
architects and engineers,. to have heard the lauda- 
tory comments of Mr. Cates, the late Crown 
Surveyor, as to its work. But it must be even 
more pleasing to know that, according to general 
opinion, it has, perhaps, done more thoroughly 
practical work in one short year, than many of the 
older institutions, with their enormous membership 
and large funds, manage to get through in the same 
space of time. 

We have from time to time referred to the tests 
of the British Fire Prevention Committee and the 
reports they issue, which, if we may say so, have 
been the leading feature of their work for the 
current year. We described their testing station 
fully soon after its opening, and remarked on the 
Committee’s p mme. It would, now, perhaps, 
be quite appropriate to summarise what amount of 
work has been done at this testing station to which 
Mr. Blashill referred, and if we look through the 
various reports already issued and the appoint- 
ments for tests, we are, indeed, struck “ the 
number of investigations that have already been in 
hand. 

Between January 26, which was the Committee’s 
first testing day, and December 13, which was their 
last during the current year, no less than seven 
varieties of floors have been tested, most of which 
had concrete in their composition, and hence re- 


quired a considerable time for construction. We 
also find that two different forms of ceilings were 
examined ; aid the list goes on to show that five 


partitions, thirteen different doors, nine casements, 
seven skylights, as well as quite a number of minor 
miscellaneous appliances, have been before the Com- 
mittee during the eleven months we refer to. Quite 
half of the tests, we are glad to say, were with 
unpatented materials or systems of construction, or, 
in other words, with work that is common property, 
subject to no monopoly or special interest. The 
other half of the tests were with patented materials 
or systems of construction, presented not only by 
English firms, but by firms of American, German, 
and French origin. All the reports on these tests, 
it is true, have not yet been issued, but the 
majority have already left the printer’s hands, 
and, speaking generally, they show what care must 
have been devoted to their compilation; for though 
we have examined many, we have not yet discovered 
any expression of opinion or any unpractical detail, 
whilst in illustration they show everything we can 
desire to have before us when judging the results of 
a test. 

If anything is missing, however, it is an analysis 
of the year’s results, but we understand that such 
an analysis will only be issued at a later date, per- 
haps during the coming year, when the total number 
of tests is yet greater and certain series—such as 
those on doors or different forms of glazing—have 
been completed. Such an analysis, when the time 
comes, will practically give a key to the question of 
fire prevention, and the material or system of con- 
struction that is not to be found in this key, may 
then be taken to be outside the pale of practical 
use, as far as the architect and engineer are con- 
cerned, for, by that time, it will be a bold architect 
or engineer indeed, who will venture to specify work 
that has not been under the Committee’s observa- 
tion. Even to-day, at this early stage, we know of 
many architects and engineers who are bluntly re- 
fusing to — anything but work that has been 
under the Committee’s tests, and this, after but a 
short year’s working of the Committee, speaks 
volumes for the effect their labours are already 
having on the building trade of the Metropolis and 
the provinces. Ata time when the layman owner 
of property ridicules the fireproof building asa delu- 
sion and a snare, and even yet more ridicules the so- 
called fire-resisting construction, sanctioned by the 
Building Act or favoured by the fire insurance 
companies, the architect and engineer must lean on 
something before they order work of a fire-resist- 
ing description. And they have apparently 
come to the conclusion that it is better to 
lean on facts presented by a committee with- 
out any opinion, than on the highly flavoured 
testimonials and self-laudation of the typical fire- 
proofer. 

It is this turn in events, we think, that has sud- 
denly brought about the increasing use of :the 





the subject, and has started at the very kernel, 


various forms of concrete floors, as distinct from 











796 


ENGINEERING 


[Dec. 22, 1899. 








the terra-cotta floors, none of the terra-cotta makers 
having presented their work for tests up to the 
present moment. It is probably for the same 
reason that we suddenly find an enormous demand 
for protected window openings and skylights, with 
improved forms of glazing ; and also, the increasing 
demand for slag wool or silicate cotton as a pro- 
tective material for ceilings and light partitions. 
Architects especially are beginning to see through 
the so-called ‘‘exhibition” tests with their luncheons, 
the advertisements where legal opinions on patent 
questions are quoted, or other similar inappropriate 
reference is given with a view of proving (?) 
‘* fireproof ” qualities. Many architects have 
already been through the unpleasant experience 
of seeing their so-called ‘‘ fireproof” buildings 
entirely gutted, having, perhaps, relied entirely 
for their specifications on hearsay and advertise- 
ments ; but experience teaches. 

Mr. Blashill was quite right when he emphatic- 
ally indicated that ‘‘ exhibition” tests and these 
various forms of testimonials, were generally not 
worth the paper they were written on, and that the 
architect should be grateful that means were at last 
afforded him to find out the truth regarding fire 
resistance for himself. The great difficulty, of 
course, in dealing with the various forms of 
patented methods of construction and material 
in the market, is that those engaged in the 
exploitation are but too frequently not aware 
of the exact purpose of the invention they are 
pushing. Some method of construction, which 
is designed for a specific purpose and may fulfil 
that purpose exceedingly well, may be quite out of 
place when applied in a different manner. 

If we glance through the tests of the British Fire 
Prevention Committee, it will easily be seen how 
the armoured wood door by itself—by American 
experience better than the iron door—proves a 
failure if it is not hung well, built well, and fitted 
well. The idea is good, the door itself may be 
good, but the application may be entirely unsuit- 
able, and the result is a failure. We have also 
electro-glazed prisms by the Luxfer Prism Company 
used in casements standing vertically, and the result 
is excellent. When placed in a horizontal position 
for use in skylights, the result, however, is a fiasco, 
for this form of glazing has apparently never been 
designed for horizontal application. 

Further, the slag wool partition may be tried and 
shows itself in the best possible manner, where it 
has been properly put together, but at one spot the 
construction has not been up to the average, and 
the fire immediately breaks through at that parti- 
cular point. Again, a material may be excellent 
for the resistance of fire, but absolutely unsuited 
to withstand the application of water, and yet the 
maker comes forward for the combined test and 
ignominiously fails. Finally, we find a number of 
floors, each of which may be excellent in fulfilling its 
specific purpose, either as a light floor or a heavy 
floor, but the moment such a structure is used for a 
different purpose than that for which it is intended. 
the practical results are unsatisfactory. 

It is difficult to find out how it comes that so 
many blunders are still being made in the fire- 
proofing trade, and we canonly explain it by the 
fact that inventors are frequently the most unprac- 
tical of men, and the commercial men to whom they 
sell their patents for exploitation, are not in touch 
with technical requirements, in other words, that 
technical advice is lacking, which is essential for 
practical exploitation. We may be mistaken, but 
we believe this accounts for much. 

It is just on account of the above failures that 
we would advise the Committee to particularly 
emphasise in their reports the application to which 
the material or system of construction was put. 
For instance, we should have preferred to see the 
title of a special glazing as ‘‘ Three Vertical Case- 
ments,” instead of ‘‘ Three Casements,” and ‘‘ Five 
Horizontal Skylights,” instead of ‘‘ Five Sky- 
lights,” although it is, perhaps, generally under- 
stood that casements are approximately vertical and 
skylights approximately horizontal. The load to 
which a floor is subjected is generally put in the 
form of a ‘‘note,” but the load is an important 
factor, and should have a more prominent position 
in the object of a test. The name and description 
of the doors tested are given, and if we examine the 
**notes” in the ‘‘ object of test” we find how the 
doors in question were hung. Surely it is of the 
utmost importance to know immediately from the 
title of the test whether the door was hung to open 
inwards into the fire or outwards away from the 





fire. We do not wish to be too critical on small 
de‘ails of this kind, as far as the Committee are 
concerned, but we think that for the purpose of 
trade, or of straightforward trade, it would be better 
for the manufacturer to say: ‘‘ My glazing stood 
so much in a vertical position, but only so much 
when in a horizontal position.” He should also 
have a report that, at a glance, clearly shows the 
application of the material under investigation. 

But leaving small matters of detail, we think it 
might be of use to fill up temporarily that gap in 
the work of the British Fire Prevention Com- 
mittee which must exist until a full analysis is 
available, in other words, we should like to give a 
small analysis ourselves of the reports presented. 
We will leave the door question for the moment, 
as the reports issued to date do not cover the sub- 
ject sufficiently to enable us to get a clear picture 
of it, but we think the various forms of concrete 
floors which have been under investigation would 
serve as a basis for a short analysis of this kind. 
We find, firstly, a floor of 9 in. by 3 in. wood joists 
with concrete filling, with boarding above and a 
plaster ceiling below. Next we find a floor of steel 
girders 5 in. high with 5 in. of coke breeze concrete 
filling with neither flooring above nor a ceiling below. 
Next comes a similar 7-in. floor where the concrete 
is on corrugated iron centring and where the ceiling 
is suspended below on small wood joists, the lath- 
ing being wire lathing, Then we see a girder and 
concrete floor by the Expanded Metal Company, 
where the centring is of expanded metal and a 
suspended ceiling of expanded metal has been hung 
from metal fastenings, the expanded metal being 
plastered in the ordinary way. Another concrete 
floor under investigation was by the Columbian 
Fireproofing Company, comprising a system of 
girders, steel bars, and concrete, put together in a 
special way. 

The results of these concrete floor tests are 
highly instructive. Firstly, the wood joists and 
concrete floor collapsed after a test of one hour 
and a half, the highest temperature reached 
being 2300 deg. Fahr. Then the floor of steel 
girders and concrete, without any protection 
below or boarding above, was found to have 
collapsed after 1 hour and 27 minutes, the tem- 
perature being 1700 deg. Fahr., the deflection 
of the iron work during the test having been 
material. The ordinary girder and _ concrete 
floor, with the additional suspended ceiling and 
corrugated iron centring, stood a test of 1} hours, 
with a maximum temperature of 2100 deg., with 
the exception that the suspended ceiling fell, 
that the concrete slightly disintegrated, and that 
the floor had deflected materially. Here the load 
was 168 lb. per square foot, as was also in the case 
before ; on the other hand, the first case dealt with, 
the wood joists, no load had been applied. 

Turning to the fourth test, where the expanded 
metal was used. We again have a test of 1} hours, 
& maximum temperature of 2100 deg., and a load 
of 140 1b. per square foot, and we find, as a result, 
that the suspended ceiling stood until water was 
applied, and that, with this exception, the floor 
remained practically uninjured. 

Lastly comes the result of the Columbian Fire- 
proof Company’s test, which had 24 hours’ dura- 
tion, with a maximum temperature of 2300 deg., 
and a load of 1681b. per square foot, and which, 
with the exception of a few slight cracks, came 
out practically uninjured. In each case the 
superficial area of the floor was 10 ft. by 10 ft., and 
the conditions were practically identical. 

This short analysis of five concrete tests, briefly 
given without tables or details, already presents 
a very good picture of what the Fire Preven- 
tion Committee does. The first two floors men- 
tioned were floors which would have been passed 
by any district surveyor as complying with the 
Building Act, and which were both better than the 
minimum requirements of that Act. They were, 
however, both failures, for light floors of this de- 
scription should at least resist fire for 14 hours, and 
they certainly did not do this. The third floor was 
a Building Act floor with the extra luxury of a 
suspended ceiling, and we find that the suspended 
ceiling, though destroyed, protected the floor for a 
considerable time. 

Next, the same kind of floor with the application 
of patented materials is seen to stand its test very 
well, the application of water alone affecting the 
ceiling, but the record so far is beaten by a 
floor of heavy girders and concrete by the Colum- 
bian Fireproofing Company, and we would only 





now wait to see some further demonstrations in 
this direction. What we should like to know, 
however, in the meantime is what the worst form 
of Building Act floor that could possibly be passed 
by a district surveyor, with wood joists and 5 in. of 
coke breeze concrete, could stand. 

But a further practical result of these tests has 
no doubt been the employment of the Expanded 
Metal Company’s floors and the Columbian Fire- 
proofing Company’s floors, as well as those of some 
of the allied systems, on a far larger scale than the 
friends of terra-cotta work may have desired. 
But, of course, if one of the terra-cotta floor com- 
panies chooses to try and beat the existing record 
of 24 hours, the tables may again be turned, unless 
a counter move is made by the concrete floor 
makers. We have heard that certain terra-cotta 
floors have stood 4 hours in the United States, but 
we should prefer to see such a thing here in London 
and at the Committee’s testing station, as we have 
had too much on hearsay of American fireproofing 
methods, whilst practical experience at American 
fires with modern terra-cotta floors, does not seem 
quite so encouraging. 

Regarding glass, a similar analysis might be 
made. We will here only take as shortly as pos- 
sible the vertical casement. None of the ordinary 
forms of glazing were found to last more than 12 
minutes ; in fact, 32-oz. glazing was destroyed in 
7 minutes, and it was }-in. glass-plate alone that 
stood 12 minutes, the temperature being in each 
case about 1000 deg. Fahr. On the other hand, 
electro-glazed Luxfer prism casements were prac- 
tically seen to stand } hour, with temperatures up to 
1500 deg., with a plentiful application of water from 
both sides, and an electro-glazed }-in. plate casement 
even stood longer, close on to # hour, at tempera- 
tures up to 1600 deg. Fahr., while Pilkington’s wire- 
glass ran even or a little to the good at slightly 
higher temperatures. It was certainly a very close 
race between these two forms of casements, and the 
results are of the greatest interest. As far as the 
skylights were concerned, what we said above, how- 
ever, holds good ; the Pilkington wire-glass stood 
better in a horizontal position than in a vertical 
position, whilst the Luxfer prism casements which 
stood so excellently in a vertical position, failed in 
a horizontal position. In other words, the honours 
were entirely with wire-glass as far as sky-lights 
were concerned. It seems, perhaps, a little out of 
place that one should speak of one maker obtaining 
the lead before another ; but, as a matter of fact, 
with tests of this kind, conducted on identical lines 
and frequently contemporaneously, it is difficult to 
avoid a slight sporting element. 

But without discussing the matter at great 
length these particulars will already amply show 
the nature of the lessons learnt and the reasons 
why so much attention is being paid to the work 
of the Fire Prevention Committee, not only in 
architectural but also in engineering circles. And if 
we were to summarise the events of the year 1899, 
as far as fire and fire protection are concerned, 
we think we can safely say that this has certainly 
been one of the worst years for fire loss ex- 
perienced for a considerable time ; but that, on the 
other hand, it has been the most notable year in 
the annals of fire prevention. The world has at 
last obtained a testing station, where scientific 
results can be obtained reliably, and where questions 
of fire resistance can be dealt with as a science, and 
not in the haphazard way to which we have been 
accustomed. This new departure in fire protection 
is, we are sure, a matter of congratulation to all 
concerned, and will doubtless lead to further 
developments in the same direction. 





AFFAIRS IN CHINA. . 

THE speech recently delivered in London by 
the Chinese Minister, is, in itself, a very signi- 
ficant sign of the times. The members of the 
Article Club, to whom it was addressed, combine 
social enjoyment with the discussion of commercial 
and economic subjects, and their experience seems 
to prove that the arrangement is a good one. The 
debates which have from to time been held, have 
been taken part in by men who have had special 
experience of the subjects under discussion, and 
although nothing very striking has been said or 
done, they have been the means of bringing out 
the opinions of those who were able to communi- 
cate valuable information, and thus help to mould 
the conduct of the members and of the public. 
When a discussion on affairs in China is introduced 
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in an able speech by the Chinese Minister Plenipo- 
tentiary, we may be sure that it is of more than 
ordinary interest; for even if we discount some of 
the things which were said, not only because of 
the special several circumstances under which they 
were said and the tendency of all Easterns to ex- 
treme politeness, even to the sacrifice of exactitude, 
we must consider the appearance of the Chinese 
Minister as chairman of such a meeting proves that 
his country is no longer isolated, but has now 
entered the comity of civilised nations, and will, 
therefore, be compelled to follow up these nations 
in their commercial and industrial developments or 
be content to fall under their dominion. 

That this has been recognised by the Chinese 
Government is proved by the fact that a special 
Ministry of Commerce has been established in 
Pekin, and for the first time in the 6000 years of 
their history, commerce is now represented in the 
Cabinet of China. Such an appointment is an 
entirely new departure, the nearest approach to it 
being the creation some time ago of the Viceroys of 
Tientsin and Nankin as ex-officio Superintendents 
of Trade for Northern and Southern China respec- 
tively. The new office, however, is much more 
important, being that of a Minister resident in 
Pekin, specially charged with the duty of encou- 
raging trade, with the power of removing obstacles, 
and privileged to confer with his Sovereign at all 
times for the purpose of devising measures to benefit 
the foreign and inland commerce of the Empire. 
The post will be no sinecure, but it will be one of 
dignity and importance, and be useful in providing 
an official channel for the examination of all sug- 
gestions and recommendations, and for the trans- 
mission and execution of all necessary orders. The 
Chinese Minister expressed the opinion that his 
Government have shown that they are keenly sen- 
sible of the importance of doing all they can to 
assist the commercial aims of the Great Powers. 
He congratulated the nation that enjoys by far the 
largest share of China’s trade, and also that loyal 
and enlightened statesman, His Excellency Li, on 
an administrative appointment which he believed 
will be productive of much good. He trusted that 
China will always attract to itself the European and 
American intelligence and capital necessary for the 
development of its resources, as he believed that 
the more British intelligence and British capital 
are attracted to China, the more British trade will 
be developed, and the greater will be the profits 
to the parties concerned. He admitted that in 
order that this might be possible, and that Chinese 
enterprise may be sufficiently attractive to foreign 
intelligence and capital, it was necessary to remove 
all obstacles in their way as far as possible, and 
afford every reasonable facility and security for 
their investment. In return for this the Chinese 
Government expected nothing but a reasonable 
royalty, the equivalent of their present taxation, 
and a legitimate share of the profits to the public. 

The Chinese are recognising the fact, which was 
early recognised by their enterprising neighbours 
the Japanese, that they could only make solid and 
rapid progress in Western methods by the deve- 
lopment of a sound educational system. The 
Chinese Minister said that experience had shown 
them that mutual support and sympathy could 
only be secured when the people engaged in trade 
and industry understood each other, and that the 
best keys to open their hearts and minds are lan- 
guage and literature. He was glad to say that in 
China English schools are daily on the increase, and 
already in Shanghai and the Yangtze Valley there 
are more than 4000 Anglo-Chinese scholars and 
English speakers; and if we take the whole of the 
Empire together, there are probably no fewer than 
10,000. Books of all kinds were being translated 
into Chinese; and now, instead of confining them- 
’ selves to merely technical literature, the Chinese 
were endeavouring to arrive at a knowledge of our 
ways of thought by studying books on philosophy 
and ethics. In Britain, too, the study of Chinese 
was being developed, and the Chinese Minister be- 
lieved that before long we shall see all young 
English merchants and engineers proceeding to the 
Far East with as good a knowledge of the native 
tongue as is possessed by the members of the 
Consular or Customs services. By the mutual 
knowledge of each others’ language, the producers 
and consumers, and sellers and buyers, can be 
brought more closely together. The sellers should 
study and create the wants of a buyer, and the 
buyers should know what the sellers have to sell. 
This could only be done first, by a careful record 








of the industries of this country for the perusal of 
the public in China ; secondly, by the establish- 
ment in both countries of an Intelligence Depart- 
ment to afford general information on trade and 
commerce ; and thirdly, by a permanent exhibition 
of British and Chinese industrial and agnicultural 
products in the commercial and political centres of 
Great Britain and China. 

The Chinese Minister has for some time been 
making himself acquainted with British industries, 
and he intends to continue his personal investiga- 
tions, his objects being to know what things are 
being manufactured for sale, and generally how the 
industries are made to pay. He intends to examine 
carefully the iron and steel industries, which he 
believes are the roots of all industries, chiefly, 
however, to ascertain how best he can develop 
railways in China. He believes that railways are 
one of the most potent civilisers, for they not only 
facilitate the transportation of persons and goods, 
but they also multiply the wants, the industries, the 
trades, the professions, and the employments of the 
people. If the syndicates which have undertaken 
the work carry out their contracts, there will soon 
be over 6000 miles of railway in China; and no 
doubt when such a good beginning has been made, 
the development will be rapid. The mineral re- 
sources of the country will be opened up, and will 
lead to the establishment of industries of all kinds. 
The valuable work of Baron von Richthofen, and 
the able report of Mr. Glass, of the Pekin Syndicate, 
show that the seresources are very large, and offer 
immense possibilities for industrial development. 
The Chinese Minister says that some people are 
apt to believe that industrial establishments in 
China would make the Chinese more or less in- 
dependent of foreign trade, but he thinks this is 
quite a mistake ; on the contrary, he is of opinion 
that the more the Chinese start industries of their 
own, the more will foreign trade be developed. 
He estimates the capabilities of foreign trade in 
the Far East at 11. sterling per head per annum, 
and he hopes that in securing the co-operation of 
foreign capitalists the foreign trade in China will 
be developed to its full extent, which means 
350,000,0007. a year, in which British merchants 
will have a predominant share and a due proportion 
of profit. 

We have from time to time given some idea of 
the progress which was being made in China in 
various departments, and the paper recently read 
by Lord Charles Beresford before the Institution 
of Mechanical Engineers (see ENGINEERING, De- 
cember 1, 1899, page 705 ante) sums up the pre- 
sent position. The report of Mr. Glass, the en- 
gineer of the Pekin Syndicate, which was referred 
to by the Chinese Minister, and some parts of 
which have been published, dwells on the possi- 
bilities of utilising the iron deposits. There is not 
a province without carboniferous deposits. Baron 
von Richthofen, many years ago, estimated the area 
of the anthracite coalfields in Kastern Shanshi alone 
at 13,500 square miles, and that of the bitumenous 
coalfields of Western Shanshi at 20,000 square 
miles ; and when we remember that the area of 
the coalfields of Great Britain is only 9000 square 
miles, we recognise the future possibilities of China. 
Iron ore also abounds, but its extent is not yet 
ascertained, as that would require very detailed 
investigation ; but Mr. Glass points out that with 
the existing arrangements the present cost of pro- 
ducing pig iron is only 12s. per ton, while coal is 
selling at the pit’s mouth at from 1s. 6d. to 2s. 6d. 
per ton. The cost of transit, however, is great, 
but with a fairly complete railway system it is 
evident that China would take a very important 
place in the manufacturing world. No doubt the 
industrial progress will be slow, but our manu- 
facturers cannot shut their eyes to the changes 
which it will produce in the conditions of trade. 
The recent action of the Chinese Government 
seems to show that it is in earnest about the de- 
velopment of the resources of the country, and the 
latest telegrams from the East inform us that an 
attempt is to be made to reopen the question of 
tariff revision. “As the Chinese Minister pointed 
out, his Government has a right to benefit by the 
developments which are taking place; but it is to 
be hoped that the negotiations will be carried on 
in such a manner as to show that the best in- 
terests of the country are kept in view, and espe- 
cially that a definite understanding is come to, as 
to the amount of the likin taxes which at present act 
as a barrier to the development of internal trade. 
The reform of the system of Government is 





almost a condition precedent to industrial develop- 
ment, for neither foreigners nor natives will invest 
their money in concerns which are liable to be 
plundered by the officials. At the same time stability 
must be given to the Central Government, in order 
that it may have sufficient power to offer the same 
opportunities for trade to all nations. The so- 
called ‘‘spheres of influence” would only lead to 
international difficulties, and the ultimate disin- 
tegration of China. It is satisfactory to find that 
Britain and the United States, probably in con- 
junction with Germany and Japan, are working in 
the direction of keeping ‘‘an open door” to all 
comers. Such a combination would not only be 
a guarantee of peace and stability in the Far Kast, 
but also insure that the development of trade and 
industry would only be used for the advancement 
of the welfare of the people concerned. 





CANADA’S IMPROVED CANAL 
SYSTEM. 

WE recently drew attention in these columns to 
the rapid developments that are taking place in the 
provision of deep-draught water communication 
between the great lakes of America and the sea- 
board at Montreal ; and we instanced in particular 
the completion of the Soulanges Canal, which put 
the coping stone on the efforts of the Canadian 
Government to improve their canal system, for it 
insures a depth of at least 14 ft. from lakes to 
ocean. That there are possibilities of an immense 
expansion of this trade, will be manifest from a 
moment’s glance at the map. The great wheat- 
growing districts of the United States and Canada 
border upon the lakes ; Chicago, at the foot of 
Lake Michigan, is the great distributing port for 
the Central Western States, and Duluth for 
Minnesota and Michigan. Relatively cheap as is 
the cost of freight between the interior of America 
and the seaboard by rail, it is still not cheap 
enough to please the farmers. It has been the 
practice of these producers and the distributors to 
use the lakes to Buffalo, and thence to employ the 
Erie Canal for the conveyance of their grain and 
other commodities to New York, the great wheat 
shipping port hitherto.. But the Erie Canal is not 
able to accommodate vessels of a capacity exceed- 
ing 8000 bushels, whereas 25,000 bushels is neces- 
sitated by the requirements of trade and the efforts 
of rivals; and New York is perhaps worse off 
for terminal facilities, elevators, &c., than any 
important city on the Atlantic seaboard, and cer- 
tainly better off in this respect than no port of con- 
sequence. 

Montreal has of late redoubled its efforts to 
secure the trade which New York is rapidly 
losing ; and later on in this article we propose to 
enumerate these efforts, and to show what mea- 
sure of success it has secured so far. Here it may 
be stated that the Dominion Government as a whole 
is quite alive to the situation, and is sparing no ex- 
pense in perfecting its facilities. That there is no 
humbug in the contention that a sufficient depth of 
water is maintained throughout its canals is clear 
from the fact, which can scarcely be gratifying to 
the merchants of Buffalo, that ‘‘the ocean-going 
steamship Porto Rico, built in Toledo, recently 
passed through the enlarged Canadian canals and 
reached New York a few days ago. The ship is 
about 250 ft. long, while the Canadian locks will 
accommodate vessels that are 270 ft. long.” Seeing 
how great are the possibilities of trade with the 
interior, independent enterprise is endeavouring to 
provide a waterway which, while still insuring a 
14-ft. depth, will shorten the journey from Sault Ste. 
Marie by some hundreds of miles (See ENGINEERING 
of February 3, 1899, vol. lxvii., p.134). Work is to be 
commenced in the spring on a ship canal which is to 
have one terminus at the French river, on Georgian 
Bay, Lake Huron, and which is to make use of the 
French river, Lake Nipissing, and the Mattawa and 
Ottawa rivers as far as Ottawa and Montreal. A 
canal along this route will cut off nearly the whole 
distance represented by the navigation of Lakes 
Huron, St. Clair, Erie, and Ontario, together with 
the intervening canals, as well as the canals on the 
St. Lawrence. Tha total distance from Georgian 
Bay to Montreal will be 430 miles ; but it is stated 
that there will ba only 30 miles of actual canal 
cutting to be done, and that the only heavy ex- 
cavating will be from Lake Nipissing over the high 
lands to the watershed of the Ottawariver. By 
means of dredgers, the French river will be made 
navigable right to Lake Nipissing; and beyond this 
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stretch of water to the Ottawa operations will be 
facilitated by utilising a chain of small lakes and 
the Mattawa river. 

This scheme is almost a magnificent one, and it 
appears to be quite feasible. When it is brought 
to completion, we ought to see a revolution in 
the export grain trade by the addition of another 
rival to the Erie Canal. Meantime, the improved 
Canadian system of canals exists, and has already, as 
we have seen, been traversed by a large steamer to 
carry goods to New York, to say nothing of a number 
of lake steamers which have conveyed cargoes from 
Port Colborne on Lake Erie, and from points 
further west, straight through to ocean-going vessels 
at Montreal without transshipment at any point on 
the way. The distance from Montreal to Liverpool 
is 315 miles less than the distance from New York 
to the same port. This is something gained; and 
we have to add to this the saving by bringing 
cargoes through without a second handling except 
at the seaboard, and the further saving implied by 
the provision of excellent terminal facilities at 
Montreal. Asa contrast to the energetic action of 
the Dominion Government and of the Harbour 
Commissioners of Montreal, the State of New 
York offers the Erie Canal only partly improved, 
and in the main only 7 ft. in depth. Even when 
the present improvements of the Erie Canal are 
completed, the depth of water will be only 9 ft. 
except at aqueducts, where it will be no more 
than 8 ft. It is not to be wondered at, 
in the circumstances, that New York, which 
has all along regarded itself as the only natural 
grain-shipping port on the eastern seaboard, and 
has taken positively no account of the advance, not 
only of Montreal, but of Boston, Baltimore, Phila- 
delphia, and Newport News, should be losing 
trade. These ports, by better facilities, coupled 
with discriminating charges by the railroads, have 
for years been drawing trade from its old channel. 

New York has at last awakened to the exist- 
ence of powerful rivals. We find the Tribune 
of that city suggesting two ways whereby the 
trade may be saved from going away altogether, 
and whereby a portion of what has been lost might 
even be recovered. These two ways are—to give 
the best and cheapest possible terminal facilities, 
and to adopt the unanimous suggestion of the 
critics, and improve the State’s own commercial 
highway from the lakes to the ocean, so that it can 
more successfully compete with the Canadian canals 
and with the railroads that discriminate against 
New York city. If the traffic lost by the Erie Canal 
were gained by the railroads that have their deter- 
mination in New York, that city might not care much. 
It might regard it as all one, whether grain came 
thither for shipment by canal or by rail, so long as 
it did come. But the fact is, that it does not con- 
tinue tocome. Thisis fully recognised by Western 
shippers. Mr. Schieren, the caine of Brooklyn, 
has been officially investigating in the north-west 
the causes of the diversion of traffic, especially of 
export trade in grain and flour, from New York to 
other ports. The Western men, says Mr. Schieren, 
simply want to get their grain and flour to tide- 
water by the most advantageous route. And they 
reckon that that route is not provided by the Erie 
Canal as it stands at present, but that it might be 
provided by an up-to-date instead of an antiquated 
and mismanaged waterway. Some of the trade may 
be saved by other American ports, but a great deal 
goes to foreign, that is, to Canadian ports. These 
Western business men realise what has been going 
on along the Welland and Soulanges, and other 
Canadian canals. They believe that these canals 
have become a strong factor in the in 
trade, and that Canadian ports have to be reckoned 
with as dangerous competitors ; not with New York 
alone, but with all the Atlantic ports of the United 
States. And the only way, in, their opinion, to 
meet such competition successfully is thorough en- 
largement of the Erie Canal. These expressions of 
Western opinion confirm in a noteworthy manner 
the theory that men in other parts of the country 
appreciate the situation in New York more keenly 
than the average New Yorker appears to do. It 
has long been notorious that, in certain respects, 
the Metropolis strangely lags far behind other cities. 
It is rather saddening to find the Jribune sug- 

ting that it lags in zeal for the maintenance of 
its commercial primacy. 

However, what is lost to America goes in a 
large measure to Canada, and that is a fact of 
no little satisfaction to the British people. We 





have already referred to the enterprise of the 


steamers has been established between Montreal 
and this country. Much has already been done 
for the improvement of the terminal and transfer 
facilities at Montreal, and still more is on the point 
of being done. From the last mail to hand we 
learn that, in one week recently, the Harbour Com- 
missioners of Montreal heard applications for ele- 
vator concessions from the rctatis -Atlantic Railway 
Company, the Montreal Warehousing Company, 
the Allan Line, the Montreal Transportation Com- 
any, the Montreal Terminal Railway Company, 
bert Redferd and Co., and the Harcourt Donners 
Syndicate. All these concerns are of opinion that 
‘*the commercial consequences of the comple- 
tion of the Soulanges Canal will be the diversion 
of grain traffic from the United States to Montreal ;” 
and what is to the point is that they are willing to 
back their unanimous opinion with a lot of money. 
Another significant feature is that American capital 
is in more than one of the companies named. One 
big syndicate is about to erect large grain elevators 
and warehouses at Montreal, at a cost equivalent to 
800,0007. sterling ; and it expects to increase the 
number of men engaged in this work at the port from 
700 to 2000 or 3000, and the number of vessels enter- 
ing and clearing from 800 to 1600 or 2000 a year. 
Some idea of the confidence which the members of 
the corporation have in their ability to bring trade to 
the port may be obtained from the fact that they 
are willing to forfeit their property if it does not 
secure at least 25,000,000 bushels of grain in the 
first year of working, and at least 35,000,000 
bushels in each of the two succeeding years. 
These men are Americans of Buffalo; and the 
anomaly causes one leading journal to ask, ‘‘ What 
is to be thought of the fact that a group of Ameri- 
cans are pushing Canadian trade at the expense of 
American, and that they are by the fatuous policy 
of the State of New York driven to seek in a 
foreign land a field of enterprise that is denied 
them at home?” The point, of course, is quite 
simple. These men are engaged in the work of 
transporting grain from the interior to tidewater, 
Canada provides for them a deep waterway from 
the lakes to the ocean, while the United States 
fails to do so. Therefore, they direct their opera- 
tions along Canadian lines; and, however much 
they may protest that it is their intention to handle 
only Canadian grain, they will be compelled in 
their own interests to handle American as well. 
If the 2500 lake and canal vessels controlled by 
this concern bring grain down from Port Arthur, 
they will also bring it from Duluth, and Milwaukee, 
and Chicago ; and these ports have already decided 
to send their goods right to Montreal, because it is 
cheaper, and because New York has systematically 
refused to meet them in any way. 





WARSHIP CONSTRUCTION IN 1899. 

THE year now drawing to a close has been one of 
exceptional activity in the Navy. It could scarcely 
have been otherwise, with the army engaged early 
in the year in a vigorously prosecuted and trium- 
phantly successful campaign in the Soudan, and 
now involved in a still more sanguinary war, and 
strategically a much more difficult task in South 
Africa. It is true that none of our ships have 
actually been engaged with an enemy at sea ; but 
it is more and more being realised that even if not 
directly concerned, the Navy is ever a most potent 
factor in such cases of inland warfare. Fortunately, 
our sea power was never more recognised ; our sea- 
fighting efficiency never ter : and thus, so far as 
the Navy is concerned, there has been no need for 
any special precautions. Prudence, however, has sug- 
gested a close vigilance, and thus the number of shi 
commissioned for active service has been increased ; 
while in ships of the first reserve every bolt has 
been tightened, so to speak, to ensure that a ready 
response may be given toany call. In South African 
waters we have now six large cruisers more than 
usual, and from these large detachments of men, with 
the most effective of their quick-firing guns, have 
been landed and sent to the front. h of our 
engagements with the Boers has proved that on 
the sea-fighters largely depended the issue. We have 
also had a special squadron commissioned ; and alto- 
gether our state of preparedness from the naval 
point of view has had a most pronounced moral 
effect in Europe, at a time when the empire is pass- 
ing through the most trying military ordeal expe- 
rienced by this generation, if indeed it is not the 





worst of the century. 
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While all this combative work has been in pro- 
gress, constructional operations have been pursued 
with even more obvious vigour, and the Royal Dock- 
yards have attained as satisfactory results as in any 
establishment in the country, thanks largely to the 
splendid system of designing by Sir William White 
and Sir John Durston, and to the facility with 
which drawings are now sent to the works since the 
staff has been increased at Whitehall ; and further, 
to the efficient organisation of the Director of 
Dockyards, Mr. James Williamson. At Ports- 
mouth, for instance, three battleships—the Canopus, 
Formidable, and London—have followed each other 
from one building berth so rapidly, that the time 
that has expired from the laying of the keel of the 
first to the floating of the last was only 32 months 17 
days, including holidays and every day. At Chatham 
the result is still more remarkable, for the Goliath, 
Irresistible, and Venerable have occupied only 32 
months 5 days; while Devonport, comparatively new 
to modern battleship building, only took 34 months 
for the Ocean, Implacable, and Bulwark. These 
are splendid performances. The time taken for 
the three latest vessels in each yard—all launched 
in the autumn—is most creditable. Devonport 
launched their ship in 7 months from the laying 
of the keel, Portsmouth in 9 months 12 days, 
Chatham in exactly 10 months. Even in the case 
of the Devonport ship, 5450 tons of material was 
built in the structure in this period. It is true the 
last ton of a ship takes the longest time to work in ; 
but under ordinary circumstances there is no reason 
to doubt that a battleship, even of the immense pro- 
portions of those we have been referring to, could 
be completed for sea well within two years. 
In the case of the Canopus, which Captain W. H. 
Fawkes has just commissioned, the conditions 
were most adverse : there was the long engineers’ 
dispute with its baneful effect, several innovations 
in design were introduced; and yet, although 
leisurely constructed, she only took 34 months. 
It would be easy to show that this would be a 
record performance in almost any country but 
Britain. Nor is the rapidity to cease: the berths 
are to be once again occupied with battleships at 
Chatham and Devonport, and by a 9800-ton 23-knot 
armoured cruiser at Portsmouth. But what is of 
still greater significance is the record of ships 
commissioned within the year. These include 
five battleships, four first-, four second-, and six 
third-class cruisers, with seven other ships, exclud- 
ing torpedo-boat destroyers, of which there are 
about 15. These 26 larger ships make up 153,750 
tons, and carry in all 271 guns, mostly of the quick- 
firing type which has done such good service in the 
South African war. 

Dealing now with the warship construction of 
the year, as measured by the vessels launched from 
the five Royal dockyards, and from various ship- 
building works throughout the country, we find 
that there have been launched for the British Navy 
19 vessels aggregating 122,322 tons, 196,400 indi- 
cated horse-power ; and ultimately these vessels 
will represent practically 9 millions sterling of the 
nation’s money. In 1898 the number of vessels 
was 30, the tonnage 140,988, the horse-power of 
machinery 253,600, and the value when completed 
8,683,000/. This indicates an apparent decrease ; 
but there must be fluctuations in the figures of 
vessels launched—in 1897, for instance, there were 
built only 26 vessels of 65,986 tons, 210,400 indi- 
TasLe I.—Fighting Vessels Launched. 









































| | 
| | indicated Value of 
ee | No. | Tons. | Horse- |Ship Com- 
| Power. | pleted. 
In 1899. £ 
Dockyards 6a a 7 69,100 85,000 | 5,186,500 
Private yards (H.M.S.) 12 53,222 | 111,000 | 3,791,000 
” (foreign) | 16 | 47,170 | 124,000 | 3,767,000 
Total in 1899 .. ..| 35 | 169,492/ 320,400 |12,744,500 
In 1898. 
Dockyards = _ me ie 70,955 84,800 | 4,441,000 
Private yards (H.M.S.) ok: 70,033 | 168,800 | 4,242,000 
= (foreign) os | 18 52,365 | 144,250 | 3,480,000 
Total in 1898 .. | 48 | 193,358 | 397,850 {12,163,000 
In 1897. 
Dockyards .. ..  ..| 4 | 31,885] 47,000 | 1,752,700 
Private yards en} os] ae 34,111 163,400 | 2,385,000 
ve (foreign 19 | 30,790| 120,650 | 2,480,000 
Total in 1807 .. | 45 | 96,786 331,050 | 6,617,700 








cated horse-power, and of a value of slightly over 
4 millions sterling. But one thing is certain, that 
never before have so many vessels been in process 





of construction as at the present time. To these 
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we shall refer later. Meanwhile, it may be said 
that for foreign navies we have done about the same 
amount of work as in recent years; for although 
foreign competitors are more numerous, notably in 
Germany and the United States, the demand in 
this case is equal to the facilities, and, moreover, is 
likely to continue so. The foreign warships launched 
numbered sixteen, of 47,170 tons and 124,000 indi- 
cated horse-power, the cost when completed being 
3,767,000). In the previous year the figures did 
not differ materially, the value being 3,480,000/., 
while in 1897 it was 2,480,0007. From this it is 
evident that, even large as are now our demands 
upon our own yards for fighting ships, their re- 
sources are not over-taxed, and the same applies to 
all other manufactures associated with the muni- 
tions of warfare. 

The vessels launched for the British Navy do 
not call for detailed description here. The number 
includes six battleships—four from the Dockyards : 
Devonport having launched the Implacable and 
Bulwark, Portsmouth the London, and Chatham 
the Venerable. These ships are practically alike, 
being 15,000 tons displacement, 15,000 indicated 
horse-power, to steam 19 knots. They belong to 
the Formidable class, and are the largest and 
fastest battleships afloat ; but in our annual article 
a year ago* we described them and compared the 
main elements of design with their predecessors. 
The battleships launched at the private works were 
the Vengeance,t built by Messrs. Vickers, Sons, 
and Maxim, Limited, Barrow -in- Furness, and 
the Glory, { floated out of Messrs. Laird Brothers’ 
graving-dock at Birkenhead, where she had been 
advanced practically to completion. They are each 
vessels of 12,950 tons, with engines of 13,500 indi- 
cated horse-power, to give a speed of 18} knots. 
Two of the new armoured cruisers of the Cressy 
class have already been launched—the Sutlej, by 
Messrs. John Brown and Co., Limited, who appear 
on our list-of shipbuilders for the first time as 
owners of the Clydebank yard, which is still, how- 
ever, under the direction of Mr. John G. Dun- 
lop; and the Cressy by the Fairfield Company. 
These vessels also have wen described, § so that it 
is only necessary here to state that they are of 
12,000 tons, 21,000 indicated horse-power, to give 
21 knots speed, they are armoured with 6-in. har- 
dened steel, and well armed with two 9.2-in. and 
twelve 6-in. quick-firers, so that they may take a 
place in the line or live down a vigorous combat 
with any commerce destroyer. This exhausts the 
list of large ships launched, and is a fair record. 

Of smaller craft, the first place may be given to 
the new Royal yacht Victoria and Albert launched 
at Pembroke, and now nearing completion. It is 
really a misnomer to class her as a warship, for the 
chief aim of her designer has been directed to 
achieve immunity from accident. As to how Sir 
William White has succeeded we have already 
written,|| and may have more to say when the 
trials take place. We mention her because she is 
placed on the Navy List. Portsmouth Dockyard 
floated out the Pandora, and Chatham the Pioneer 
—two third-class cruisers of 2200 tons, the first 
named has been tried, and easily realised her 7000 
indicated horse-power and 20 knots speed. These, 
with the four battleships, complete the Dockyard 
list. The Pandora alone got her machinery from 
the Dockyard—Portsmouth supplied it. The Pyra- 
mus and Pegasus, fully danatbed on page 788 of 
this issue, belong to the same class. As to the 
smaller contract work, six of the vessels were de- 
stroyers, two—the Spiteful and Peterel—being sup- 
plied by Palmer’s Company, who thus completed 
their fiftieth addition to the Navy and their twelfth 
destroyer —a noteworthy fact. Thornycroft, Fair- 
field, Doxford, and Hawthorn, Leslie, and Co. 


provided the others, the last firm building the| - 


Viper, which is specially interesting, as her 
machinery is on the Parsons turbine principle 
instead of the at present universal reciprocating 
engines. Her guaranteed speed is 32 knots, and 
this, judging from preliminary trials, will easily 

realised. In addition to these six destroyers, 
there have been launched two light-draught gun- 
boats for the African rivers—the Thistle by the 
London and Glasgow Company, and the Britomart, 
by Messrs. Potter and Oo., Liverpool, similar to the 
Dwarf and the Bramble built respectively by the 





* See ENGINEERING, vol. Ixvi., page 830, 
+t Ibid., pages 88 and 114 ante. 

+ Ibid., vol. Ixvii, page 358, 

§ Ibid., vol. lxvi., page 830. 

|| Ibid., vol. lxvii., pages 620 and 641. 
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TABLE V.—Resutts or OrrrciaL StgAM TRIALS MADE DurinG 1899 By British WARSHIPS. 
j ] n 
| 
30 Hours’ Coal Con- 
Thirty Hours’ Coal Con- 
sumption Trial at Full-Power Trial. 
| | 0 | sumption Trial. | Higher Powers. 
. | ; onstruc- | | 
Name of | Type. | rte tors o | Sai SETS A | . 
saith | wae bam: aa Saoube" cane 
| LHP. | Speed. | HOPS | yp. | Speed. | OFS: | 1.H.-p, | Speed. | Horse. 
| | Hour, | Hour. Hour. 
| knots | Ib. | knots | Ib. knots | Ib. 
Canopus ..| First-Class Portsmouth] Greenock | 2813 11.3 1.82 | 10,457 | 17.2 1,68 | 13,780 | 18.5 1.72 
Battleship Yard Foundry Co.| | | 
Ocean Ditto — Hawthorne, | 2767 11.4 1.84 | 10,314 | 16.2 | 1.63 13,828 18.74 1.76 
| Ya Leslie, & Co. | | 
Goliath Ditto | — — — 2807 11.7 1.73 10,4138 | 17.1 1.54 13,918 18.4 1.91 
| a and Co. 
Amphitrite | First-Class | Vickers,Son, mee. | 8751 | 12.8 1.64 13,695 | 19.52 1.43 18,229 20.94 1,57 
Gruiser | and Maxim | and Maxim 
Ariadne Ditto | J. —" & J. — &| 8754 13.3 2.05 | 14,049 20.1 1.73 19,156 21.6 1.66 
0. 0. 
Gladiator ey Second-Class |Portsmouth; Maudslay, | 2162 11.8 2.16 7,154 17.5 1.99 10,120 19.1 2.31 
| Cruiser | — Yard |Sons,& Field| 
Ilermes Ditto Fairfield Fairfield 2151 13.4 1.78 7,705 18.8 1.57 10,264 20.5 1.58 
| Company | Company | 
Highflyer .. Ditto Ditto Ditto 2185 12.5 1.63 7,644 19.4 1.49 10,344 20.1 1,407 
Hyacinth ..| Ditto London and/ London and; 2125 12.1 1.78 7,718 17.34 1.47 10,536 19.4 1.58 
| Glasgow) Glasgow: 
| Shipbuild Company | | 
ing Co. 
Perseus “4 — Earle’s Co. | Earle’s Co. | *3627 | *17.2 °2.1 *§,243 | *18.9 *2.26 | 7,065 | 20.0 
ruiser 
Pyramus .. Ditto Palmer’s Co.|Palmer’s Co.) 8605 17.49 2.05 | 5,424 | 19.9 7,308 | 20.7 
Pioneer ..| Ditto Chatham Fairfield | 3665 16.3 2.2 5,263 17.7 7,185 19.75 
| Yard Company 
Pomone ..! Ditto | Sheerness | J. Penn 3600 16.5 2.44 | 5,523 | 20.2 oe 7,314 | 20.8 2.45 
| Yard and Co. 
Prometheus Ditto Earle’s Co. | Earle’s Co. | 3572 17.5 2.01 | 5,187 | 198 2.3 7,258 | 20.8 
Psyche Ditto ee Devonport | 3646 16.8 2.301 | 5098 19.3 2.44 7u3h 20.48 
| Ya Yard 
Dwarf First Class (London and|London and) 687 11.6 2.22 966 13.1 1401 14.15 2.46 
Gunboat ‘ow Co.|Glasgow Co. : 
Thistle Ditto Ditto Ditto | 696 11.5 2.13 | 966 12.93 2.09 1352 13.94 2.47 
Bramble .. Ditto Potter and | Fawcett, 661 10.85 2.32 | 940 | 111 2.4 1360 13.38 2.6 
Co. Preston, and | | 
| Co. | | 8 hours’ N.D. trial. 8 hours’ F.P. trial. 
Seagullt ..Torpedo Gun-| Chatham | Maudslay 2659 | 17.83 | 1.74 | 3546 | 190 ; 28° 
boat Yard 30 hours’ trial. 
Skipjackt..| Ditto Ditto | Palmer’s Co. | “y222 | 144 | 1.6 | 6089 | 20.258 
} 8 hours’ trial. M.M. 
Barhamt ..| Third-Class Portsmouth | Hawthorn, | | “4500 | 18.6 6152 
| Cruiser Yard | Leslie, & Co. | | 
Bellonat ..| Ditto Hawthorn, Ditto | 4250 19.1 | 6035 19.75 
|Leslie, & 00, | | | | | 
| | | ' 
+ These trials after 


* These trials made at end of 1898 subsequent to the publication of our Table a year ago. 
k t This trial after new engines and boilers had been fitted. 


ships had been re-boilered 


The first nine vessels—to the Hyacinth—have Belleville boilers, although the steam generators of the Gladiator are not 
of the economiser type. The Yarrow boiler is fitted to the Perseus, Prometheus, Dwarf, Thistle, and Bramble, 
the Thornycroft to the Pioneer, the Reed to the Pyramus, and the Blecbynden to the Pomone. 


same firms last year. They have also been illustrated 
and described,* so that it is only necessary to say 
that they are of 700 tons displacement on 8-ft. 
draught, and with 1300 indicated horse-power, 
attain 13} knots speed. It may thus be said that all 
types of warships, excepting one, are represented in 
the year’s list—battleships, six; armoured cruisers, 
two; protected cruisers, two ; gunboats, two ; de- 
stroyers, six, with a yacht for the Mistress of all. 
The exception is the warsloop to guard the outposts 
of the empire, and two are about ready at the 
Sheerness Dockyard, but they will not be floated 
out this year. 





Sheerness, 2291 tons. But it must not be forgotten 
that the Dockyards are largely occupied in: repai 
work and in preparing ships for commission. With 
our immense fighting fleet this is of first importance, 
so that each unit will be kept in a perfect state. 
The extent of this work will be appreciated when it 
is stated that at Portsmouth there have been 
thoroughly renovated seven vessels of 22,675 tons, 
at Chatham seven vessels of 33,920 tons, Devon- 
port seven vessels of 26,710 tons, and at Sheerness 
three vessels of 3945 tons, a total of 24 vessels of 
87,250 tons. 


TABLE III.—The Production from each Naval Yard. 





















































The record of. naval production for ten years 
from the Government and from the private dock- 1899. 1898. 1897. Ten Years. 
ome as given in Table II is interesting. It will} Yara. 
seen that the total is fairly maintained, although site le NE go iat 
not so large as in 1892, 1895, and 1898. The wad Rearccnsetll ied henna site owt 2h Dhaest 
average—95,383 tons—is satisfactory, especially as | Portemouth| 2 | 17,200 | 1 /15,000) 1 | 12,950 | 26 | 163,885. 
next year we are promised a heavy list of launches.  nenen nth He ae ito fa ony oS | Srses 
Tape II,—Ten Years’ Production of British Navy Ships. | Fembroke.. 1 | 4,700 | 9 |ts,000) 1 | 186 is | 22016 
| Dockyard. | Private Yard. Total. Totals..| 7 | 67,100 | 8 |70,955) 4 | 81,885 | 78 | 514,430 
Year. | u 
| ange: Ara ig N T A word may be said as to the work in hand before 
| 2 Boone: wc a me roceeding to consider the steam trials ad ard ea 
1800 8 | 22,520; 13 | 42,475 | 21 | 64,905 cluding vessels that have passed through their 
ps : | $0450 = $0750 = 1am trials or have been, or are about to be, delivered 
1893 9 | 32, 5 | 1,919| 14 | 84810 |over by the engineering contractors for trial (the 
eS | Ros! 23 | eats | 30. | sse’76n | battleships Glory and Albion and the first-c 
13906 | 9 | 70,970} 26 | 36515| 35 | 108,485 | cruiser Spartiate), there are now in process of con- 
| A | eR SS | eee | eenotaen for tee British Navy, thirteen of the most 
1899 | 7 69,100 12 53,222 19 122392 powerful battleships in the world, el ht in the 
dockyards, two at Blackwall, one at Birkenhead, 
aac “| . | 170 /489,403 | 248 / 953,883 | one at Barrow-in-Furness, and one at Jarrow-on- 
e.* There are also four ‘‘ mighty cruisers,” 











As to the work of the respective Dockyards, 
Table ITI. is instructive; but there must be fluctua- 
tions, and the average is therefore the fairer basis of 
comparison. It will be seen that Portsmouth and 
Chatham stand about equal, while Devonport is 
moving ihto a more prominent place. The averages 
for ten years are: Portsmouth, 15,383; Chatham, 
14,548 ; Devonport, 9758; Pembroke, 9461 ; and 





* See ENGINEERING, vol. Ixvi., page 563, 





the Drake at Pembroke, the Hope at 
Fairfield, the Leviathan at Clydebank, and 
the King Alfred at Barrow-in-Furness.t These 
are 500 ft. long, have 6 in. broadside armour, 
two 9.2-in. and twelve 6-in. guns, and with 
30,000 indicated horse- power are to steam 
23 knots. ‘Then there are ten slightly smaller 


* See ENGINEERING, vol. lxvi., page 830. 
+ Ibid., vol. lxvi., page 830. 
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armoured cruisers, with three second-class cruisers 
to be laid down in the dockyards ; and a number 
of smaller craft—a formidable array for the Treasury 
to keepin active progress. Moreover, barely one- 
third of these vessels have been launched. The 
work is thus divided according to tonnage: 


TabL_e L[V.—British Warships in Process of Construction. 





Smaller 
Craft. 


| — Armoured 
| Batt-e:hips. Cruisers. 
on | 
| * | | 
|No.| Tons. | No.| Tons. |No.| Tons. 














Dockyards ..  ..| 8| 118,000 | 3] 33,700 | 4| 3920 
Thames ‘ oa 28,000 | — | - }— -- 
Birkenhead .. BR! 14,000 | — —_ |; 4] 1580 
Tyne .. ; 2 14,000 | — -- | 7 | 2200 
Clyde .. 2 | - 8] 95,800 | 2} 640 
Barrow-in-Furness 1 12,950 3 38,100 | 1 | $20 

Totals 13 | 186,950 | 14 167,600 | 18 | 8680 


This does not include three third-class cruisers 
being designed now for construction in the Dock- 
yard, but a total of 45 vessels of 363,230 tons, 
which includes 12 destroyers, is at least a satisfac- 
tory contribution in progress for our Navy. 

The engineering branch of the Navy has been 
exceptionally busy during the year, for there have 
been thoroughly tried for steaming, coal consump- 
tion, and general propulsive efficiency, 37 warships 
—three battleships, sixteen cruisers, three gun- 
boats, and fifteen torpedo-boat destroyers. When 
it is remembered that in the great majority of these 
trials the vessel has been under steam for 70 or 80 
hours, and that each ship requires a week at sea at 
the most favourable computation, apart altogether 
from special tests for designing data, &c., it will be 
seen that the officials associated with such work at 
the Admiralty, and at the Dockyards, have hada 
very busy time. As in former years, we give a Table 
showing the results of all these trials. In every 
case the boilers used have been of the water-tube 
type, but the time has undoubtedly gone past 
when comparisons need be made, for it is beyond 
cavil now that with less weight more liberal heating 
surface can be given—2.4 square feet per I.H.P. is 
the minimum, against 1.7 square feet formerly, and 
therefore the full power is more easily and con- 
tinuously realisable. Even the small measure of 
forced draught, in the form of blowers, established 
in the earlier ships is being reduced in the newer 
vessels, and the practice of utilising the exhaust 
from auxiliary machinery for the distilling of the 
ship’s supply of fresh water, has had a pronounced 
effect on economy. These and other changes 
were referred to at length in our article on the 
trials of the Amphitrite* and Hermes.+ 

It is scarcely necessary to enter into the details 
given in the Table ; one or two salient points may 
be referred to. The trial at one-fifth power is the 
most crucial so far as economy is concerned, as the 
stcam requirements of the auxiliary machinery bear 
a greater ratio tothe power of the main engines into 
which the coal is divisible than when the main 
engines are running at full power. Again, it is not 
the most favourable power so far as steaming efli- 
ciency is concerned. In view of this, it is the 
best indication of progress to point out that last 
year there was only one ship whose consump- 
tion was under 1.9 ]b., per I.H-.P. per hour, 
the Niobe, a sister ship returned 1.96 lb., and 
a third 1.98 lb. 'All the others of the eleven 
water-tube boiler ships had a consumption of over 
2lb. This year we have seven ships with less 
than 1.9 1b., the lowest being the Amphitrite, 
also from the Barrow works, with 1.54 Ib., 
the Highflyer is 1.63 lb., while the average 
for the ships with the Belleville boiler is 1.81 lb. 
This includes the first nine ships on the list. The 
results at the trial at 75 per cent. of the full power 
are as satisfactory, for the average of the nine vessels 
is 1.61 1b. The full-power res:lts again are favour- 
able ; and it should be stated, as a further indi- 
cation of progress, that the Gladiator, which has 
the highest coal rate on the Belleville boiler list, 
was not fitted with the economiser for utilising the 
heat of the waste gases in raising the temperature 
of the feed. Otherwise the average results would 
be more satisfactory. The performances of the 
Amphitrite, Highflyer, and Hyacinth are specially 
noteworthy for consistent economy throughout all 
three runs, the Hyacinth, by the Fairfield Company, 
holding the record for consumption at low power. 





The second nine vessels on the list—the ‘‘P” 
cruisers, and the three gunboats of the Dwarf class, 
have all the small-tube boiler ; the types adopted 
are indicated at the foot of the Table ; the Yarrow, 
Thornycroft, Reed, and Blechynden being repre- 
sented. We deprecate comparisons between the 
ships for the purpose of establishing any decision 
as to the relative advantages of the type of 
generator; but it is at least interesting to note 
that the rate of consumption with these boilers 
is distinctly higher than with the large-tube steam 
generators. The average at one-half power is 
practically 2.2 lb., as against the 1.81 lb. in the 
large-tube boilers at the more expensive one-fifth 
power trial. And it may be said, too, that in 
the ‘“‘P” class the weight of boilers per indi- 
cated horse-power with forced draught is 544 Ib. 
with 2.58 square feet of heating surface per unit of 
power and with natural draught 724 lb. and 3.44 
square feet as compared with 90 lb. for natural 
draught with 2.6 square feet of heating surface. 
The troubles incidental to the transition stage 
from one mechanical contrivance to another have 
now been surmounted, and trials are comparatively 
simple. 


TasLe VI.—Trials of Torpedo-Boat Destroyers in 1899. 





| Pounds of 

















Indi- | 
F | Name of | cated | SP€€4 | “Goal per 
Firm. | : in | > 
Vessel. | Horse- Knots. | LH.-P. 
| Power. * | per Hour. 
Palmer ‘ | Spiteful {une =e 2.82 
Ditto Flirt 6720 | 30.039 
Vickers . | Leopard { 74 ered —— 
265 | 30.2 2. 
Ditto Otter rad 9 ty 490 
2 9 
Ditto em iif jaa | “ 
462 13.040 1.820 
Thornycroft Cygnet |~ 6077 | 30.375 2.229 
| 5729 30.805 | 
Ditto | Coquette { peo oF 2.91 
a o_o 5857 | 30.127 | 2.381 
Ditto | Cynthia jt 54 | 30.205 
John Brown and Co.) | 605 | 13.044 2.200 
(late Clydebank En- }) Vulture ree 30.172 2.340 
gineering Company) J | | (6175 | 30.277 
| 456 | 18.089 | 2.060 
Ditto Kestrel 6682 | 30.044 2.350 
| (6600 | 30.030 | 
ae 
Hawthorn... ..| Mermaid { $578 ase | 2670 
| | ( 497 | 13.100 1.720 
Ditto | Cheerful | 5566 | 29.941 2 840 
| (5912 | 30.152 
if 456 | 12963} 1.975 
Laird .| Orwell (+ 6445 | 30.282 2.670 
| | (6350 | 30.187 
| 464 | 13.101 1.407 
Fairfield . | Leven | 6201 | 30.201 2.095 
| 6189 | 30.383 € 
Hannaand Co... ..| Fervent Pf epi 1.870 
| 











Messrs. Palmer adopt the Reed boiler; Messrs. Vickers, Laird, 
and the Clydebank the Normand modified by the respective engi- 
neering managers; Messrs. Hawthorn, Thornycroft, and the 
Fairfield Company use the Thornycroft boiler. 


Table VI. gives the results attained in the trials 
of torpede-boat destroyers during the year. These 
vessels are required to make a three hours’ trial at 
full power, for continuous speed, as well as a corre- 
sponding trial to insure that the coal consumption 
does not exceed the limit set of 2.5 lb. per unit of 
power. Fifteen destroyers are included on the 
list. One of these—the Fervent—belongs to the 
original 42 vessels of 26 to 27 knots speed. This 
vessel had at first locomotive boilers, which had to 
give place to water-tube generators. Her consort 
—the Zephyr—from the same works will complete 
this fleet of 42 vessels. Of boats with speeds of 
30 knots and over, 67 have been ordered—12 of 
them within the year now closing, and only one 
of these has been launched—from the Fairfield 
Works. Of these higher-speed craft, 43 have 
passed through their trials ; so that even including. 
13 not yet floated, there are only 24 yet to pass 
the trying ordeal. Amongst these are the Viper, 
which, with Parson’s turbine, is to steam 32 knots, 
and which a preliminary trial has made 31.8 knots, 
and the Express, which is to steam 33 knots with 
Normand boilers and reciprocating engines by 
Messrs. Laird. The Albatross, by Messrs. Thorny- 
croft—also a 32-knot destroyer—has in her preli- 
minary trials attained her speed easily. 

It is scarcely necessary to enter into details as 
to the results given in Table VI.; the power varies 
from 6848 indicated horse-power got by the Barrow- 
built Leopard to 5494 with one of Thornycroft’s 
vessels. The highest speed recorded was 30.838 
knots with Messrs. Hawthorn, Leslie, and Co.’s 





* See ENGINEERING, vol. lxvii., pages 491, 522, and 524. 
+ Ibid., vol. lxvii., page 745. 


Mermaid for 6578 indicated horse-power, and this 





is about the highest for this type of craft. Messrs. 
Vickers’ Bittern comes second with 30.4 knots, 
Two of Vickers’, one each of Laird’s, Thornycroft’s, 
and Fairfield’s boats, have exceeded 30} knots. 
The coal consumption, it will be seen, averages 
about 2.3 to2.41b. In three cases, in the Mermaid 
and Cheerful and in the Orwell, the consumption 
was over 23 lb., in which case the vessel was re- 
quired on her speed trial to carry an increase in 
load corresponding to the excess consumption as 
provided in the contract. In one or two cases the 
results of the coal consumption trial at low power 
are given. These are usually run by each of a 
triplet of vessels by the same builders. 

The foreign warships launched include two battle- 
ships for Japan—the Asahi, built by Messrs. John 
Brown and Co., Limited, Clydebank, and the 
Hatsuse, by Sir W. G. Armstrong, Mitchell, and 
Co., Limited, Elswick. Both are over 15,000 tons, 
with engines of 15,000 indicated horse-power. The 
latter firm also launched an armoured cruiser for 
Japan—the Idzumo, of 9800 tons and 14,500 indi- 
cated horse-power, and a protected cruiser of 3450 
tons and 14,500 indicated horse-power for the 
United States. The other vessels are torpedo- 
boat destroyers—one by Messrs. Laird, one by 
Elswick, five of 31-knots speed by Messrs. Yarrow, 
and four of 30 knots by Messrs. Thornycroft for 
Japan, and two torpedo-boats for Austro-Hungary. 








NOTES. 
Rattways in Asta Minor. 

Tue fact of the German and French financial 
institutions, which are interested in the Anatolian 
and the Smyrna-Kassaba railways, having decided 
to work hand-in-hand has evoked much satisfaction, 
and is likely to give much impetus to railway con- 
struction in those parts. An extension of the Ger- 
man railways in a south-eastern direction, through 
Mesopotamia to the Persian Gulf, is already being 
discussed. There are at present in Asia Minor 
several shorter lines leading down to the coast, and 
mostly built by English companies, which lines 
convey goods from the interior to the various ship- 
ping ports. She oldest of these lines goes from 
Smyrna to Aidin, viz., Diner-Tschivril ; then there 
is the French line, Smyrna-Kassaba-Alaschehr, 
with a branch line to Semio, which line will be con- 
tinued vid Alaschehr in connection with the Konia 
line. A third line goes from Mersina to Adana, 
and there are some two or three other railways. The 
German Skutari Railway is a somewhat compre- 
hensive project, proceeding from Skutari into the 
country by three main lines. Two of these start 
from Haidor Posha, close to Skutari, in a south- 
eastern direction as far as Eskischeher, from where 
the one line, which has been ready for several 
years, goes to Angora, from whence it will be con- 
tinued in a south-eastern direction vid Kaisa- 
rich, Malatia, Diabekiv, Bagdad, and Bosra 
to Kuweit, at the Persian Gulf. The second 
line, which was completed as far as Korsia in 
1896, vid Kintabia, Afiun, Karabissar, pro- 
ceeds from there to Marasch, Aintab, Aleppo, 
Damascus, Akka, Jerusalem, Jaffa. The third 
line will proceed from Samsun, on the Black 
Sea, vid Amafia and Siwas to Ergerum, having 
connection with the Karsarich-Bosra line. Of 
these lines the Turkish Government built the 
railway to Ismud (60 miles) in 1870 ; in 1888 the 
Deutsche Bank in Berlin obtained a concession for 
extending it to Angora, the. line Haidar Posha- 
Ismud being at the same time sold to the Deutsche 
Bank, which has now entered into an agreement 
with the Ottoman Bank about the completion of 
the line to Bosra, and also arranged with the 
French company about connection with the Smyrna- 
Kassuba Railway. Then there is the projected 
English line from the Mediterranean to the Persian 
Gulf, and a contemplated Russian line from Tripolis, 
vid Libanon, to Horus, and from there vid Pal- 
myra to Rabraba in the Euphrates on to Hit, with 
one branch line to Bagdad and Channinkin on the 
Persian border, and another in south-western 
direction to Kerbeto and Nedschef. 


EectricaL Time SERVICE. 
The distribution of time signals by electricity is 
by no means modern. In 1837 Alexander Bain had 
a system in use between Edinburgh and Glasgow. 
Messrs. Sir Charles Wheatstone and R. L. Jones's 
systems are almost as early as Bain’s. In 1849 
Mr. C. Shepherd installed a time circuit of eight 





dials in the offices of Messrs, J. F. Pawson and 
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Co., in St. Paul’s Churchyard. In 1850 M. Paul 
Garnier devised a system, which was applied to 
eighteen clocks in the Lille railway station in 1855. 
In 1856 M. Breguet provided seventy-two synchro- 
nous clocks in the streets of Lyons. At present in 
London there are a large number of clocks which are 
synchronised, or set right, every hour by currents 
dispatched by the Standard Time Company, Limited, 
from their offices at 19 and 21, Queen Victoria-street, 
E.C. The time is kept by two steel and mercury 
regulators of the highest quality, which are com- 
pared each day with Greenwich time by a special 
time signal. We are indebted for the above facts 
to a paper on ‘‘ Electrical Time Service,” read by 
Mr. F. Hope Jones, before the Institution of Elec- 
trical Engineers, on Thursday, December 14. They 
were introductory to an account of Mr. Jones’s own 
system. In this a standard pendulum, self wound 
by aid of the electric current, despatches an electric 
impulse every half minute toa number of subsidiary 
dials, moving the hands through 30 seconds each 
time. The master clock is driven by a weight 
which falls for half a minute and then makes an 
electric contact with the armature of an electro- 
magnet. The magnet is thus energised, and 
in making its stroke it lifts the weight, by 
means of pressure on the contact, so rapidly 
that the contact is broken, the weight being kept 
up by a click engaging with a ratchet wheel on the 
train. The special feature of this arrangement is 
that the contact is a hard rubbing one, the entire 
power to drive the clock being transmitted through 
it. There can, therefore, be no failure at this 
point so long as the battery furnishes the necessary 
current. When this is not forthcoming the battery 
is kept in circuit, and runs down in a short time. 
All the dials are also in circuit with the electro- 
magnet. On each there is a wheel on the minute- 
hand spindle with 120 teeth ; each tooth is an 
isosceles triangle. This wheel is driven by a pawl, 
or click, so situated that its end bears fair and 
square against the side of a tooth ; that is, it is 
neither tangential to the wheel, nor pointing to 
its centre, but about halfway between these two 
ositions. The click is pivoted to the end of a 
ever operated by an electromagnet, and its motion 
in both directions is rigidly defined by stops, so 
that it can neither advance nor retire by a greater 
distance than that corresponding to one tooth of 
the wheel. The click is drawn back by the electro- 
magnet, and the feed is effected by aspring. There 
is a second click, close to the driving click, which 
rides over each tooth in succession, and prevents 
the wheel moving too far or too little. The whole 
arrangement sounds exceedingly simple, but the 
poor results obtained by electrically driven clocks 
in the past shows that the problem is much more 
difficult than might be imagined. We understand 
that Mr. Jones’s clocks give capital results. 


CorPER IN STEEL. 


An important paper, having reference to the 
effect of small percentages of copper in steel, was 
contributed to the American Section of the Inter- 
national Association for testing materials, by Mr. 
A. L. Colby. The investigation conducted by this 
gentleman goes to show that small percentages of 
copper have no deleterious effect on the physical 
properties of steel. Thus a steel shaft 15 in. in 
diameter by 14 ft. long, made to correspond as 
nearly as possible in composition with the pro- 
ee shafts adopted by the United States Navy 

oard, but containing also .565 per cent. of copper, 
was forged and tested. The forging was effected 
without difficulty, there being no apparent difference 
due to the presence of copper. After annealing in 
the usual way test specimens were cut from it. 
Bent cold these specimens would stand doubling 
flat without showing cracks or flaws, whilst in the 
testing machine the material ranged in tensile 
strength from 64,680 Ib. to 68,0101b. per square 
inch, the contraction of area being 46.32 to 56.44 
per cent., and the elongation in 2 in. 28.5 to 34 

er cent. The material, in fact, was well up to 

avy requirements. In another series of tests the 
material was forged into a gun tube intended to 
meet the requirements of the United States Navy 
for a 6-in. gun. These demand a steel having a 
tensile strength of not less than 75,000 Ib. per square 
inch combined with an elastic limit of not less than 
36,0001b. per square inch, and an extension of 20 per 
cent. on2in. In this case the copper content was 
0.553 per cent., and careful tests showed it to exert 
absolutely no deleterious influence, the requirements 
above specified, being more than satisfied. Coming to 


milder steels, the investigation was continued with 
ship-plates, designed to have a tensile strength of 
60,000 lb., combined with an elongation of 25 per 
cent. in 8in. The plates tested ranged from 1 in. up 
to ? in. in thickness, and contained 0.573 per cent. 
of copper. The above requirements were suc- 
cessfully met, save in the case of the }-in. plate ; 
but this plate was rolled too cold, and was thus 
much hardened, its elastic limit being raised 
to 52,023 lb. per square inch. - The bending and 
quenching tests of the bars cut longitudinally 
were also satisfactory, but some, bent transversely 
to the direction of rolling, developed cracks. It 
was further shown that the material could be 
successfully welded, only one of the specimens 
tested breaking at the weld, and even then 
the breaking load was 61,630 Ib. per square inch. 
Flanged cold, the material gave excellent results, 
and, though most severely tested, developed 
neither defect nor flaw. Other investigations were 
directed to merchant bars, rails, and to nickel steel, 
all containing copper. In the former commodities 
copper ranged as fioh as 0.3 to.0397 per cent., and in 
the nickel steel up to 0.089 per cent. In no case was 
there a trace of red-shortness. The author further 
remarks that by the usual methods of analysis, the 
copper contained in steel is likely to be under- 
estimated, and also quotes experiments showing 
that there is little tendency for copper to segregate 
from a steel ingot. The author, in conclusion, 
asserts that good steel may contain as much as 1 
per cent. of copper without suffering, provided only 
that the sulphur content is not also high, in which 


case the metal is likely to crack in rolling. If, how-| Fp a> 


ever, the sulphur does not exceed .05 per cent., 
the metal can be rolled without trouble, even if as 
much as 0.75 per cent. of copper is present, whilst 
in any case the properties of the metal in the cold 
are unaffected. 








NAVAL ENGINEERS. 
To THE EprTor or ENGINEERING. 

Srr,—One cannot be surprised at the dittidence felt by 
your correspondent ‘ Far t,” respecting the good that 
can come from continuing the discussion on the above 
subject, when we consider the lines on which he has 
endeavoured to lead it; and this applies with still greater 
force to his latest effusion. 

This letter is admirably calculated to illustrate to your 
readers the spirit which animates certain people in deal- 
ing with the moderate and thoughtful proposals of the 
Naval Engineers. Having failed to frighten those officers 
with the terrible threat that his female friends would still 
recognise them as engineers under any new designations 
which might be bestowed upon them, he now takes a new 
line, and in uncourteous language hints at their possible 
extinction. ; 

If we couple ‘‘Far Hast’s” ideas with the fact that he 
has had forty-five years’ connection with the British 
Navy, we cannot be surprised at the narrow-mindedness 
indicated in the sentiments expressed by him. Over that 
long J gown he has witnessed the spectacle of one con- 
tinual struggle on the part of the engineer officers for 
that recognition of their profession to which its import- 
ance so justly entitles it, while not a single concession 
has been spontaneously granted to them by the Admiralty. 
He has, no doubt, seen their brains and professional skill 
utilised by others, who without scruple have not hesi- 
tated to seize for themselves all the credit attaching to 
the engineer’s work. He has also seen the Navy degene- 
rate into the gigantic preserve it has now become for the 
deck officers and their belongings, who have so long sub- 
ordinated that great service to their own interests, that 
they now regard it almost as their own eran property. 
It is high time the light of day were let into the inner 
workings of the Navy, say by the appointment of a 
Parliamentary Committee ; for reforms—cutting as deeply 
as ‘‘abolition of —— ”—are absolutely necessary 1 
it - to perform all that is expected of it in the hour of 
trial, 

‘‘Far East” makes weak attempts to ridicule the 
Naval Engineers because they have suggested that execu- 
tive rank and titles should be conferred upon them ; 
and maliciously decay sen meng ream it must be 
said—to fasten upon them the charge that they are 
ashamed of being connected with the pee my te 
fession. He is wrong: the engineer officers of the Royal 
Navy glory in the fact that they belong to that grand 
and all-absorbing profession, of which they are real—not 
bogus—members, as are those who ‘‘are not so ignorant 
of engineering as is commonly supposed.” These officers 
have ever particularly asked that in any new designa- 
tions which may be conferred upon them their identity 
shall not be lost, but that they shall be permitted to 
bear the distinguishing mark of a naval engineer corps 
similar to that borne by engineer officers in the Army. 
The Naval Engineers contend that they are every whit as 
necessary to the fighting efficiency of the Navy as are 
the Royal Engineers to the Army, and consider it 
ridiculous that they should be regarded as _non-com- 
batants. The officer who prepares the torpedo, and is 
responsible by the Queen’s Regulations for its efficiency 
and ‘‘readiness for immediate use,” is a non-combatant ; 





while the officer who fires it, against an enemy which 


he cannot see, is a combatant. Can anything be more 
absurd, and can such invidious distinctions fail to detract 
from the efficiency of the service ? 
_ Since “Far East” speaks with such confidence respect- 
ing a refusal to sanction the proposals of the engineers, 
we must credit him with sarge | something of the 
matter of which he speaks ; but he knows very little of 
Naval Engineers, notwithstanding his forty-five years’ 
association with them, if he imagines they will be 
daunted by not having their very reasonable requests 
granted at the first time of asking. They know too 
a the be yr eterna ag of — who a ers British 
avy, and they are quite prepa: to regard this stage 
as but the beginning of the struggle. It may be well 
to remind ‘‘Far East” that there yet remains a power 
greater even than the authority whose intentions he is so 
well acquainted with, and that Boards of Admiralty are 
not unchangeable. The views of Admiral Lord Charles 
Beresford may well be mentioned here. 

“‘The Admiralty officials and the senior officers of the 

Navy have a been chary in their approval of neces- 

reforms. They opposed steam. They opposed masts 
and yards being taken out of steam vessels, They 
op’ armour-clads. They opposed the breechloadin 
and the quick-firing gun. ey opposed the increase o 
the Fleet, and thought ‘six more cruisers sufficient though 
not necessary,’ a few weeks before public opinion com- 
pelled them to bring in an extensive shipbuilding pro- 
gramme, including seventy ships.” 

It is scarcely to be expected that ‘‘ Far East,” after 
forty-five years of such service as he has had, could be 
liberal-minded in his views with regard to Engineer 
officers, who ‘‘not so long ago ranked with warrant 
officers.” But not even threats of their extinction will 
turn them from what they honestly believe to be neces- 
sary in the interests of the Navy. His threats as to the 
working of the engines of Her Majesty’s ships may be 
regarded as they deserve. It is not difficult to conceive 
the result of p +o shall we say, the Leviathan, the 
Cornwallis, or the Express, in the hands of the “‘ glorified 

.R.A.’s,” even with the officers of the torpedo branch— 
trained in those academies of all the engineering scien 
the Defiance and Vernon, and ‘“‘not so ignorant o 
engineering as is commonly supposed”—to supervise 
them. But how long does he imagine the “glorified 
E.R.A.” would be before he realised his own value, and 
began the repetition of the whole of this miserable 
business? Is it to be imagined for a moment that they 
would remain content to have their brains and profes- 
sional skill made use of, and to be made sca ts of as 
occasion arose, while somebody else, scarcely able to tell 
one end of a mechanical drawing from another, reaped 
the credit? Not very likely ; and the Navy, which may 
be supposed to be interested to some extent, would be in 
@ worse condition than ever. 

‘Far East” is particularly anxious to inform us that 
Naval Engineers have to do with engines, but he is dis- 
creetly silent respecting the maintenance of discipline 
amongst large bodies of men, who have not been carefully 
trained from boyhood for service in the re or that in 
time of action — will be entirely cut off from those 
executive officers who now have jurisdiction over them. 
There are other well-known injustices which the engineers 
labour under, besides the question of executive rank, and 
control over their own men, of which ‘‘ Far East” cannot 
be ignorant, but which are never mentioned by him. 
What of the hundred, and more, ‘‘engineers” doing 
duty ‘‘in lieu of chief engineers ;” that is, compelled to 
bear the responsibility of the superior rank, while 
hindrances are deliberately placed in the = of their 
promotion to that higher rank; what of the senior 
engineer officers, who have been compelled to serve five 
years longer than had always been the custom, because of 
the ‘‘ temporary ” suspension of optional retirement more 
than — years ago, due to the niggardly policy of the 
Admiralty in not providing sufficient engineers ; what of 
the degrading term “with, but after,” as applied to 
officers in charge of men? 

After the tirade that ‘‘ Far East” has poured upon the 
engineers, it sounds strange to hear him strike the right 
note at last. He says ‘there is work enough for both.” 
With this properly recognised, and sufficient power placed 
in their hands to enable engineers to perform the whole 
of their duties with credit to themselves and satisfaction 
to the Navy, there would very soon be a disappearance of 
that discontent and dissatisfaction which pains ‘‘ Far 


¢ | East” so grievousl 


The engineer pr are certain that in struggling for 
a just re ition of the importance of their profession 
in the Royal Navy, they will not appeal in vain to the 
heads of the engineering profession throughout the 
country, and to the great engineering institutions, to see 
that — is done to them, and that the efficiency of 
the Navy is not sacrificed to the selfishness of one par- 
ticular > ho 

JUSTICE. 








COMPULSORY MILITARY SERVICE. 

To THE Epiror or ENGINEERING. a0 
Sir,—Your article of this week raises a point which is 
of greater importance to engineers than at first sight 
appears, with reference to conscription. There is no 
doubt a good deal to be said on both sides, but my very 
strong opinion is that conscription would be in every 
way most disastrous to this country, and more particu- 
larly to the manufacturing part of it. _ : 

y own feeling is that conscription is only going back 
to the principles of uncivilised countries, in which, instead 
of trades being divided among different people, eve’ 

one has to be more or less both farmer, shepherd, sol- 
dier, and anything else that comes along. The first step 





in advance along commercial and manufacturing lines 1s 
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the division of labour, and the training of it toa high 
state of efficiency in its own line. SoI believe that the 
training of the same man to be both a fitter and soldier 
makes him both an inferior soldier and bad fitter. At 
all events, I do not think there can be much doubt as to 
the effect on his efficiency asa fitter. Inthe ordinary state 
of things in thiscountry, the time when an apprentice learns 
most is from the time he is eighteen to the time he is 


weak point of conscription. If you take away a lot of 
the best tradesmen, artisans, &c., to fight, although they 
may win a battle or two, the effect on the country is 
disastrous. On the other hand, many of those best fitted 
by temperament for soldiers are not well fitted for civil 
occupations. , 

The result is, that money is not forthcoming to go on. 
You can again see the result in the long duel between 
England and France, at the end of last century and 


twenty-one. I should take it thatinan ordinary way the 1 a . 
large majority of boys something like double their efficiency —— of this. We developed our steam engine 
in that time. From this time he again improves a good | during the war, and paid country after country to 


deal, till he is, say, twenty-four; after which he goes on as 
a journeyman on full wage, of a more or less settled effi- 
ciency. Now suppose that you take him when he is 
eighteen, and send him to learn soldiering. He will not 
only not learn more, but will probably even forget part of 
what he had learnt. By the time he is twenty-four, the 
time for learning is past. He has then to maintain him- 
self and possibly a wife, and so must take any work 
rather than none ; and it seems that in such circumstance 
the majority will have totake unskilled work, and never 
have any ines of bettering themselves. Is not this 
rather what happens in Germany? Are not a consider- 
able number of the leading hands there foreigners? and 
is not the rate of wages very low, in proportion to the cost 
of living and the number of hours worked ? 

T have rather taken the German system as the sample 
of conscription, as it is the most typical one, and by its 
success conscription must stand or fall. If we were to 
take to conscription, we should have to accept such con- 
ditions asin Germany are the general result of conscrip- 
tion. Now, comparing German trade, wealth, empire, 
&c., it does not seem to me that a man gains much by 
leaving ~~ part of the world under the Saxon race, and 
going to Germany. On the contrary, many Germans 
come into England, our Colonies, and America, because 
their own country is a failure. 

Let us suppose an England in the condition of Ger- 
many. That is to say, with the same trade, with the 
colonies in the same state of prosperity as the German 
colonies, with as few colonists going to our own colonies 
as go from Germany to German colonies, and with as 
many emigrants going to foreign countries and colonies as 
go from Germany to ceuntries foreign to them. We 
should presumably have as large and as good an Arm 
as Germany, but we should also have to be content wit: 
a Navy as large and as good as the present German Navy. 
Can any one possibly suppose that we should be at all as 
well off ? How long should we be able to hold our 
colonies in case of a war? How long should we be able 
to maintain our independence with a total fleet not as 
powerful as our present Channel Squadron ? 

It may be said that conscription is not the cause of our 
differences with Germany; but I think it is one of the 
main ones. You say that Germans put up with con- 
scription ‘‘ willingly”; but the debates on the Army in 
the Reichstag do not altogether bear this out. Also, I 
have understood that the reason why they would not 
emigrate to their own colonies was that they were still 
subject to service. Also I believe that on the occasion 
of the famous ‘‘ Telegram,” the number of Germans who 
at once applied to our Foreign Office for letters of naturali- 
sation was enormous. Otherwise, they would have had to 
go back to Germany to fight in case of war. 

Do you not rather exaggerate the fighting powers of the 
Boers? They have had two months to take Mafeking, 
Kimberley, and Ladysmith, and what have they done ! 
It is true that, when thoroughly intrenched and in 
superior numbers, they have held their intrenchments 
for a certain time ; but so far they have even then utterly 
failed to inflict what would in years gone by have been 
considered any material loss on the attacking force. 


That is to say, they have never, I believe, killed M 


and wounded 10 per cent. of the total men engaged 
in any action against them, and even then the pro- 
portion of killed is very small. With long-service men 
25 per cent. was not at all an out-of-the-way amount for 
even the winning army to lose, and the losers often lost 
double, while there were a much greater percentage of 
killed. It suits a certain section of the daily press to call 
88 men killed out of a force ‘of some 20,000 ‘‘ appalling 
carnage,” and to write a lot of canting humbug about 
the calmness with which Bnglishmen take the news of 
such an ‘awful disaster ;’ but I do not think that 
up to date the Boers in the field have shown fight- 
ing powers to touch those of soldiers in the long- 
service da find, I do not wish to minimise 
the difficulties of our troops in the least, but they arise 
from many things besides the fighting powers of the 
Boers in the field. There have been many fights between 
countries where conscription was the rule, and others where 
long-service was the rule, and I think it will be found 
that in the majority of cases the latter has won. The 
first on al scale was in the ease of Rome, which con- 
quered the whole of the then civilised world, as soon as 
she abandoned conscription and took to a volunteer army 
under Marius. The development of Rome after this was 
pretty well as rapid as that of England in our own times, 
and was so particularly in engineering. The Romans 
must be admitted to have been a most splendid race 
of engineers, and it was this to a great extent 
that woo them their campaigns. Their men were 
professional soldiers, with practically no other profession, 
and were no doubt those in the country who were best 
fitted, physically and otherwise, for the profession. It 
will be remembered that Marius roused great indigna- 
tion by enlisting men who were otherwise ruftians if the 

were good fighting stuff, but he made an army whic 

was fit to go anywhere and doanything. He also left 
free those who were best fitted for a sedentary life to 
work at civil fessions and earn money, so that the 
country could be kept and plenty of money 


spared for the army while the war went on. This is the 


break with France and side with us; while there came 
a time when France was exhausted. If Napoleon could 
not beat us with conscription, it is not the least likely that 
any one else will. So with the Southern States in the 
civil war. The army was all right, till the fact that the 
whole male population was taken to fight ruined the 
country, so that it could not supply the army with food, 
clothes, and munitions of war. The North, on the 
other hand, could keep a large part of its population 
at work, and the engineering, shipbuilding, &c., went 
all one way. : 

Money, ships, and engineering decided the war, and 
will, to a large extent, the next. The most important 
factor, even in the war of 1870, was probably the — 
guns. Money is only a medium of exchange for food, 
clothing, powder, ships, for the army, and necessaries of 
life for the country behind it, It is obvious, therefore, 
that it is necessary to keep the supply going to keep the 
war going. For this reason I believe that a country with 
well-trained soldiers and well-trained civilians will beat a 
country with half-trained soldiers and half-trained civi- 
lians. This will be more evident if we consider that a 
big war would probably cost something like two million a 
day ; and if conducted, say on the frontiers of India or 
in China, which it probably will be in our case, it might 
go on for, say, two or t! years. — . 

I originally began this letter with the view that you 
might care to publish it, but it has got to such a length as 
to unsuitable. Yet much more remains to said, 
and I would only beg you to look for yourself into the 
matter, and throw all the weight of your authority 
against a measure which would be fatal to any chance of 
our page 4 able to hold our own against America. I am 
not in the least afraid of German competition, and I do 
not think if we go on well we have much to fear from 
America; but if we are to hold our own against the latter, 
we must put our back into it and not handicap ourselves. 
I believe that one point overlooked in the series of articles 
on American competitition is the fact that they have 
had a hard-fought war much later than we have, and that 
in such a case every one has to get into the habit of really 
doing their best ; a much better ‘‘ best” than is usually 
done in time of peace. This applies to the engineers 


particularly. 
Yours ry 
F. STRICKLAND. 


215, Upper Richmond-road, Putney, 8S. W.., 
December 17, 1899. 
[Our correspondent is in error as to the length of com- 
pulsory military service. In Germany it lasts only two 
ears with the colours, and then the men go back to civil 
ife. Itis not difficult to get the service deferred until after 
the 21st year. We merely add this by way of correction, 
as our article, to which he refers, was in favour of volun- 
tary as opposed to compulsory service.—Eb. E.] 








AUTOMATIC GENERATOR FOR 
ACETYLENE GAS. 
To THE Eprror or ENGINEERING. 
Str,—We have no desire to enter into a discussion with 
r. Doman on the subject of acetylene production. 
When he has had a few years’ practical experience, like 
ourselves, he will have learnt to write and think dif- 
ferently. But at the same time we cannot allow two of 
his statements to remain unanswered. 

Though the generator illustrated in your issue of 
October 27 last has features common to other machines, 
it is entirely different in action and arrangement to our 
**Tncanto,” in which the methods of supplying water to 
the carbide and nee the generating chamber are pro- 
tected by our — of 1896. 

As s Dr. Rose, Ph.D. Berlin. He worked for 
several years under Professor Bullier, and was his chief 
assistant during his many experiments on the production 
and properties of acetylene. He has nm a lecturer on 
chemistry at the Royal School of Engineering, Stuttgart, 
and has, in that city, a technical laboratory for the study 
of the best means of using acetylene in a practical way. 
A report by him on the many generators exhibited at 
Cannstadt this year has appeared in the “Journal of 
Acetylene Lighting.” The insinuation of your cor- 
respondent that he chose a particular spot in the gene- 
rating chamber in order to obtain the most favourable 
reading of temperature is quite unwarranted. The heat 
at any given point in the container fluctuates consider- 
ably during a long trial, and Dr. Rose, or any other com- 
petent expert, would naturally take a series of observa- 
tions during the whole period and give the average result 


as stated. 
Yours faithfully, 
THORN AND HODDLE. 
1, Tothill-street, Westminster, S.W., Dec. 19, 1899. 





MANCHESTER SEWAGE. 

To THe Eprror oF ENGINEERING. 
Sir,—Will you kindly correct one or two printer’s 

errors which appear in my letter in your issue of the 15th 





inst., as they somewhat alter the ae : 
Alluding to the use of other material than clinker, this 





should read: ‘‘The report gives no information on this 
point,” and not ‘‘on this report” as printed. 

Again, later on, your version reads: ‘‘Can any scheme 
be practical which is not controllable, or leaves no doubt 
as to where the means for carrying out is procurable, &c.;” 
this should read, ‘‘ or leaves us in doubt as to where the 
means for carrying it out is procurable, &c.” 

I note your remarks were not based solely on the report 
of the three Manchester experts, but as this report is pro- 
bably the most complete one published, there is all the 
more reason why authorities should not go forward on 
‘*a fairly large scale” on the lines at present set forth. 
The difficulty of procuring clinker fi tacitly admit, but 
my point was that the experts said that the best results 
were obtained with clinker; I admit other materials 
might be substituted, but the question of cost must enter 
into any substitution. 

Too great stress cannot be laid upon the admitted fact 
that for any scheme to be considered satisfactory it must 
be continuously efficient, and therefore under control, 
and the cost and requirements of continuous efficiency 
must determine its practicability. 

Manchester sewage can be treated in half-a-dozen dif- 
ferent ways, and a satisfactory result obtained in each, 
but there has no scheme yet been presented to the public 
which would justify any corporation committing them- 
selves to further expenditure, the question of control 
proving up to the present the main ae ee. 

Your correspondent, Mr. H. M. Hartland, in my 
opinion, quite right when he says an immense field of 
work will open up both to the mechanical and electrical 
engineer ; and it is in this direction the problem will be 
solved, and a controllable scheme with a small initial 
outlay and working cost obtained. 

I remain, yours truly, 
James B. PETRIE. 

41, Corporation-street, Manchester, December 18, 1899. 

[The only methods by which the effluent of Manchester 
sewage works can rende! safe from secondary 

utrefaction, in such a water-course as the canal, are 

iolysis, and precipitation followed by filtration through 
land. We know of no others, although our correspon- 
dent speaks of half-a-dozen.—Eb. E. | 





OPENINGS FOR MECHANICAL ENGINEERS 
IN CHINA. 
To THE EpIToR OF ENGINEERING. 

Sir,—Under this heading in your current issue your 
correspondent, Mr. James Stevens, states, in reference 
to my correction as to the first locomotive ever built in 
China, that this was one designed and built under the 
supervision of Mr. Kinder, at Tongshan, more than 
i ee years ago, and known as the “‘ Rocket of China.” 

Yo one has a greater admiration than myself for Mr. 
Kinder, and for the manner in which he has overcome 
almost insurmountable difficulties in railway develop- 
ment and working in China, and I should be the last. to 
do an injustice to a gentleman of whom the engineering 
profession is so justly proud. 

Unless I am misinformed, however, the ‘‘ Rocket of 
China” was not originally designed and constructed as a 
locomotive, but was improvi from such parts and 
materials as could be obtained without attracting atten- 
tion, the boiler being taken from a portable winding 
engine, the wheels purchased as scrap castings, and the 
frames built of channel iron, 

Notwithstanding official orders from the Chinese that 
the work on the engine should be stopped—it having 
been expressly stipulated in granting permission for the 
line that locomotives should not be thereon—its 
construction was proceeded with, and the engine started 
work in 1881, and continued running for years with 
excellent results. 

This engine differs from the one built by Mr. Bunt at 
the Shanghai Arsenal in 1891, in that it was an improvisa- 
tion from such principal component parts as were avail- 
able, and which had not originally been intended for the 
use to which they were eventually put; whereas Mr. 
Bunt’s engine was originally designed as a modern loco- 
motive proper, all the parts being constructed entirely at 
the arsenal, except the Hancock inspirator and the steam 
gauge, which were imported in a finished state. ; 

If my information eer Mr. Kinder’s “‘ Rocket in 
China ” is correct (and I shall feel obliged to Mr. Stevens 
for putting me right if it is not), the credit of having con- 
structed the first locomotive proper in China is fairly 
due to Mr. Bunt. 

I am, Sir, yours faithfully, 
E. G. ConsTANTINE. 
Manchester, December 19th, 1899. 





HERBERT’S HEXAGON TURRET LATHE. 
To THE Eprror oF ENGINEERING. 

S1r,—Permit me to say a word or two in reference to 
the letter of Mr. John Tangye, which appeared in your 
issue of December 8. ; 
Without wishing to detract fromthe credit due to 
Messrs. Herbert for their enterprise and ability in putting 
on the market up-to-date tools, I should like to point out 
that the principle of the turret-lathe chuck, referred to 
by Mr. John Tangye, is not by any means novel. In the 
American Machinist, August 17, 1893, was illustrated and 
described a turret-lathe and chuck manufactured by the 
Gisholt Machine aay The chuck was operated by 
friction clutches and differential gearing. The detail of 
the chuck is somewhat different to that of Messrs. 
Herbert, but the operation and principle of both are 
essentially the same. 3 

Yours faithfully, 





Birmingham, December 14, 1899. Frep. Coxon, 
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INDUSTRIAL NOTES. 


Tue state of employment, as disclosed in the returns | In the w 


sent to the Labour Department of the Board of Trade, 
has remained good, even better than at any period 
during the past year. The returns were 2415 in 
number, namely, 1703 from employers, 573 from trade 
unions, and 139 from independent sources. The pro- 
portion of —— was lower than at any date 
since 1889, but at that date the returns were not so 
complete as now. The chart line shows a lower level 
than in any month of the year, almost touching the 
line of 2 per cent. In the 123 trade unions specialised 
there was an aggregate of 509,274, of whom 11,257, or 
2.2 per cent. were reported as unemployed, as com- 
pared with 2.3 per cent. in the previous month, and 
9.3 per cent. in the same month of last year in fewer 
unions, with some 50,000 less members. In those per- 
centages those on dispute benefit are included in most 
of the returns, but these have been comparatively few 
of late. j 





Employment in the various groups of industries re- 
mains very good asa rule. In the coal-mining industry 
the number of days worked shows an improvement as 
compared with the previous month, and with the same 
month of last year. The returns relating to collieries 
at which 452,026 persons were employed, show that 
the average time worked in the four weeks was 5.64 
days per week, as compared with 5.58 days in the pre- 
vious four weeks, and 5.46 days in the same week of 
last year. This is an excellent average percentage, 
considering the nature of the work in the coal districts 
of the kingdom. 

In the ironstone mining districts employment con- 
tinues good, with very little appreciable change on the 
whole. Returns relating to iron mines and open 
works, at which 16,958 persons were employed, show 
that the average number of days worked per week was 
5.79 in the four weeks, as compared with 5.80 days in 
the previous month, and also in the same month of 
last year. Here, again, the proportion of time worked 
is excellent, showing not only that trade is good, but 
also that the men are sober and industrious, and that 
they are taking full advantage of the prosperity with 
which we are blessed at this time. The average time 
worked has been nearly 5? days per week in the year. 





In the pig-iron industry employment is good, con- 
siderably better than it was a year ago. At the 
works of the 117 ironmasters reporting, 380 furnaces 
were in blast, oe 25,983 persons, as compared 
with 383 furnaces, employing 25,805 in the previous 
month, and 366 furnaces, employing 23,742 workpeople 
a year ago. It will be seen that three furnaces were 
out of blast, but 180 more persons were in employ- 
ment than in the previous month; also that there 
were 14 more furnaces in blast, employing 2241 
persons more than a year ago. Some stem lo in 
the number of furnaces is inevitable. 

In the manufacture of iron and steel employment is 
very much better than it was a year ago, and con- 
tinues to improve. At the 212 works covered by the 
returns 83,393 persons were employed, as compared 
with 82,655 in the previous month, and 79,348 at the 
same date last year. The average number of shifts 
worked in the three weeks enumerated was 5.62, 5.65, 
and 5.59 respectively ; not a bad average, considerin 
the nature of the employment, its laboriousness an 
strain. 

Employment in the tinplate industry is reported to 
be rather quieter than it was a month ago, ia it is 
considerably better than it was a year ago. At the 
date of the returns there were 412 mills at work, in- 
cluding those engaged in the manufacture of black 
plates, employing 20,482 persons, as compared with 
416 mills, employing 20,733 persons in the previous 
month, and 340 mills, employing 17,349 persons a year 
ago. Although continuous improvement has halted, 
oo the tinplate trade has once again showed vigorous 
ife, 





In the engineering and metal trades group employ- 
ment has remained good. The proportion of unem- 
ployed union members in this group of trades is 2.2 
per cent., as compared with 2.3 per cent. in the pre- 
vious month, and 2.7 per cent. a year ago. Perhaps 
the proportion woul: have been even smaller if 
material were more available. In the shipbuilding 
ee of trades employment has also remained good. 
‘he proportion of unemployed members of unions was 
2.5 per cent., as compared with 2.9 per cent. in the 
previous month, and 2.5 per cent. in the same month 
of last year. This continuous activity in the engi- 
neering, shipbuilding, and all other iron, steel and 
other metal-using industries is all the more gratifying 
because of the fear that we were falling behind in the 
race, 

_ The activity in the building trades eo long continued 
is reported to be slackening down in some branches. 
This is usual at this _—_ of the year, especially 
amongst painters and decorators. But in the unions 


only 1.5 per cent., as com 
the month previous, and also 1.1 per cent. a year ago. 
working and furnishing branches employ- 
ment has been steady, the proportion of unemployed 
being 2.3 per cent., the same as in the previous month, 
and in the same month a year ago. In these groups 
trade is still busy generally. 


Employment in all branches of the printing and 
bookbinding trades has still further improved, and is 
now reported as brisk. The proportion of unemployed 
members was 2.2 per cent., as compared with 3.5 per 
cent. in the previous month, and 2.4 per cent. a year 
ago. Inthe paper trades employment has also im- 
proved, the proportion of unemployed being 2.6 per 
cent. as compared with 3.5 per cent. in the previous 
month, and the same percentage a year ago. 

Employment in the leather trades has improved still 
further, the proportion of unemployed being only 1.6 
per cent. ascompared with 2.1 per cent. in the pre- 
vious month and 4.9 per cent. a year ago. But in 
the boot and shoe trades there has been a seasonal 
decline, though not serious to any extent, as the last 
report of the operatives shows. In the clothing trades 
employment in the bespoke branches of tailoring has 
fallen off and is dull generally, but the ready-made 
branches are good in some districts, especially in the 
factory centres. 

In the textile trades employment is very good in 
both branches of the cotton industry. In factories 
employing 85,000 females, 99 per cent. in the spinning 
mills and 90 per cent. in the weaving factories were on 
full time. ie the woollen, worsted, and hosiery 
branches employment generally is very good. Alto- 
gether, the reports are most favourable and en- 
couraging. 

In the glass-making trades the proportion of unem- 

ployed was only 6.5 per cent., as compared with 13.0 
per cent. a year ago. 
Employment at the docks and wharves in London is 
better than a month ago and than a year ago. 
During the four weeks covered by the returns, 16,679 
men were employed on the average daily as compared 
with 16,228 in the month previous and 15,633 a 
year ago. Agricultural labourere were fully em- 
ployed, except during a few wet days early in the 
month. The foregoing reports are favourable to labour 
throughout. 





Thirty-one fresh labour disputes were reported in 
the month to the Labour Department, involving in the 
aggregate 9709 persons, but of these only 3317 were 
actually on strike or locked out, the remaining 6390 
being thrown idle as a result of the disputes in which 
they were not directly concerned. The corresponding 
number for the preceding month was 38 disputes, 
involving 5275 persons, and in the same month of 
last year 44 disputes, involving 8457 persons. Of the 
31 fresh disputes, ten were in the textile industries, 
five in the engineering, shipbuilding, and metal trades, 
six in the transport trades, four in the mining and 
quarrying trades, four in connection with public autho- 
rities, and two in the building trades. Of the 37 old 
and new disputes which were settled, involving 10,800 
workpeople, nine, affecting 658 persons, were decided 
in favour of the workpeople; 13, involving 1096, in 
favour of employers; 14, involving 9000, were com- 
promised ; in one, affecting 46 persons, the dispute 
was still under consideration. In the matter of 
strikes the workers had the disadvantage. 
The changes in the rates of wages, though not 
numerous as regards the number of industries, affected 
no less than 219,700 workpeople, of which total num- 
ber 219,200 received advances averaging 63d. per head 
per week; about 500 persons suffered decreases, 
averaging 2s. per week. But the net result was an 
increase of nearly 64d. per head in the weekly wages 
of the aggregate number. The b gir ye increases 
were in the coal mining, iron and steel, and in the 
jute and linen trades ; in the latter case the increase 
was voluntary on the part of the employers. The 
decrease was in the wages of seamen and firemen, 
whose untimely dispute ended in disaster to the men. 
Out of the entire number who participated in advances 
in wages, only about 1200, or 0.5 per cent., of the 
workpeople, were involved in disputes causing a stop- 
ge of work. About 158,700 obtained their advances 
br the operation of a sliding scale in the iron, steel, 
and coal-mining trades. About 3000 obtained in- 
creases as a result of conciliation without any cessa- 
tion of work, and about 56,300 obtained their advance 
by direct negotiation with the rs or by nego- 
tiation otherwise. The net result is favourable to 
labour, without loss of time and wages. 


The Amalgamated Engineers’ Monthly Journal is able 
to congratulate the members that trade is still being 
maintained fairly well, and that the membership is 
increasing slowly but surely. It reports that several 
advantages have been negotiated during the month, 
which has been one of quiet progress. The onl 

set-off is the fact that the piece-workers in Mid- 








specially reporting, the proportion of unemployed was 


with 1.1 per cent. in| awarded by Lord James. But, it adds, ‘‘the matter 


is to be brought to the issue soon, and we hope to 
report satisfactorily next month.” The 53 hours have 
been conceded at Grantham and Newport, a reduction 
of one hour per week. At Southampton an advance 
of ls. per week has been conceded, and at Rhondda 2s. 
per week. Other movements are reported to be in 
hand, reports as to which will be given later on. The 
total number of members at date of the report was 
85,121; of these the number on donation benefit is 
reduced from 1959 in the previous month, to 1781 ; 
the number on sick benefit increased from 1812 to 
1932 ; and those on superannuation benefit from 3515 
to 3737. The specially notable features in the figures 
are an increase of 359 in membership, and a decrease 
of 178 in the number on donation benefit, the latter 
being lower than at any time in the last nine years. 
The members have voted for the placing of 50/. in each 
of the three engineering productive societies, by 3349 
to 512 against. Thevote is small out of 85,151 mem- 
bers. e capital of the three societies combined 
amount to 1678/. ; two of them have made profits, the 
other needs only capital to do a good business. The 
general view of the members as to lowering the con- 
tributions appear to be averse to the proposal, so that 
ls. 6d. per member per week is still the rule. It is 
pointed out that of the nearly 300,000/. reserve funds 
100,000/. belongs to the superannuation reserve fund, 
which it is proposed to keep intact. Members are 
urged to find places for idle members wherever pos- 
sible. In consequence of the death of Mr. Brereton, 
there is a vacancy in the general offices, nominations 
for filling which are to be sent in by January 10, 1900. 
The Johannesburg members are now mostly at Durban, 
from which centre the branch work is carried on. 
Those who left South Africa are to pay into one of the 
home branches. 





The report of the Boilermakers and Iron Ship- 
builders shows that trade is very brisk. The demand 
for men is so great that the council decided to close 
the books as regards unemployed members until the 
demands for men by various firms were satisfied. 
In spite of which there were on donation benefit 
827 ; cards granted, 19; members signing the vacant 
book, 215; total on the books, 1061 at the be- 
ginning of this month. The report, in reference 
to this matter, says: ‘‘ We have so many ap- 
plications for riveters and holders-up that we can- 
not supply the demand, and yet there are numbers 
of men receiving home donation who will not go out 
of the district to work. We cannot compel them, but 
we are bound to carry out the society’s rules and stop 
their donation. When the society finds work for them, 
and pays their fares to the same, they must either go, 
or cease drawing benefit, and pay contributions.” 
Then the members are informed that full sets of men 
are wanted at Messrs. C. Connell and Co., Whiteinch; 
and Messrs. Barclay, Curle, and Co., same place ; 
the Fairfield Yard, Govan, Glasgow ; Messrs. Ramage 
and Ferguson, Leith ; Messrs. Ropner and Sons, 
Stockton ; Messrs. Cockran and Cooper, Beverley and 
Selby ; Messrs. Scott and Co., Greenock ; and Messrs. 
Caird, at the same place ; at both yards in Belfast, at 
the Barrow shipyard and boiler yard and boiler shop, 
at Leeds, and also at Earle’s at Hull. The sets are 
told to select the firms they will work at, and com- 
municate direct to the firm, and to the district dele- 
gate. Members are urged to see that out-of-work men 
should go to the firms named, or to others equally in 
want of men. When se use the union as a 
means of filling their yards and shops, the men ought 
to accept such situations with avidity, for it is a com- 
pliment to their union. Members are told that the 
work in many firms is far behind, and they are urged 
to assist the employers to fulfil their engagements as 
to delivery. A case is mentioned of a firm where a 
dispute arose; the council took steps to prevent a 
cessation of work; the firm thereupon wrote to say 
that they acceded to the terms with pleasure, and would 
pay the men as desired. The Nottingham branch 
reports a further advance of ls, per week in wages. 
Members are warned not to cease work in any case 
without the formal sanction of the council. 





The position of the engineering trades throughout 
Lancashire may be said to be practically unchanged, 
but the iron market has fluctuated somewhat, not as 
regards makers’ prices, but by alleged underselling by 
merchants. Possibly some desire to realise on the 
stocks in hand, but as local makers are well sold they 
are not much affected ; indeed, they are indifferent as 
to new orders. The altered tone is confined to pig 
iron, and does not affect the finished-iron branches. 
Quotations, as regards the latter, are firm, manufac- 
turers being well sold for some time to come. The 
same is true as to steel, both crude and finished. 
As a matter of fact, buying of material just now is re- 
stricted, for the most part, to immediate requirements. 
There is really no change of importance in the long- 
continued activity in all branches of engineering and 





Lancashire have not yet receivid the advance recently 


allied trades. motive and stationary e 
builders, toolmakers, boilermakers, iventeundiion, 
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smiths and hammermen, machine workers, and nearly 
all sections of electrical and hydraulic engineering are 
very busy, mostly pressed with work not only now but 
far into the coming year. In the Manchester and 
Salford district, out of 22,269 members of branches of 
trade unions only 449, or about 2 2 per cent., are re- 

rted as unemployed from all causes. Ironfounders 
and machine workers are busy, as they are also at 
Warrington, Stockport, and Northwich, and so also 
are the boilermakers in those centres. Engineers, 
smiths, and strikers are fully employed in Northwich, 
while in Manchester they report trade as moderate. 
Brassworkers and sheet-metal workers are fully em- 

loyed, and so are machinists at Stockport and Maccles- 
field. At Oldham engineers in the machine shops re- 
port trade as slack in some departments, moderate in 
others. Boilermakers, ironfounders, patternmakers, 
and brassfounders are busy; toolmakers, gas-meter 
makers, tinplate workers, and iron grinders mode- 
rately so, while plate and machine moulders are 
slack. At Bolton there are complaints that engineers, 
&c., are not quite so busy as they were. At Bury, 
Wigan, Chorley, and Leigh, all sections are busy. 
At Blackburn, Burnley, and surrounding districts en- 
gineers, &c., are very ae much overtime being 
worked. Generally, want of employment is net com- 
plained of ; rather the com laint is that men do not 
in many instances put in full time. 





In the Wolverhampton district the activity which 
has for so long characterised the iron and steel trades 
continues in full force. Gas strip is so much in de- 
mand that it has gone up 10s. per ton, and a further 
advance is expected in unmarked iron. Common 
black sheets, for which there is a large demand, have 
advanced 5s. per ton. It is reported that the Iron 
Merchants’ Association have notified their customers 
that all future orders will be subject to the addition 
of 10s. per ton in the present list rates. Stocks 
generally are lower than for years past, and the diffi- 
culty seems to be to increase the supplies. Heavy 
lines have come to hand for bars, sheets, hoops, tube 
strips, and galvanised iron for the Australian and South 
American markets. Consignments of machinery and 
railway material are being sent out to China and 
Japan in unusually heavy quantities. In a good many 
instances, orders have had to be declined on the ground 
that no early delivery can be guaranteed. Pig iron 
is dear and scarce; some of the makers are booked so 
heavily ahead for three or four months that they have 
withdrawn quotations. Dearth of material is. feared 
in some districts as regards the users of iron and steel. 
In South Staffordshire, East Worcestershire, and 
Shropshire all the works are in full swing, but even 
with this the output is unequal to the demand. Em- 
ployment in the engineering trade is reported to be 
steady, in the cycle branches better, in the motor 
trade busy. Ironmoulders, boilermakers, bridge and 

irder constructors, gasmeter and tankmakers are 
usy, and at the railway sheds there is plenty of 
work, 

In the Birmingham district employment is reported 
to be plentiful all round. In branches of trade unions 
with an aggregate of 19,816 members, only 257, or 
about 1.3 per cent., were reported as unemployed from 
all causes, which is the same as reported last month. 
In the engineering trade seven branches of the union 
report trade as moderate, and four as good ; but only 
16 were on the unemployed list from all causes in the 
1l branches. Toolmakers report trade as moderate ; 
ironfounders, smiths, and strikers good. At West 
Bromwich and Coventry a generally is 
good ; at Redditch moderate. The motor trade is 
good both at Coventry and Redditch, but the cycle 
trade is said to be quiet. Employment is fairly good 
with the brassworkers, moderately good with brass 
and copper wire drawers, good with solid-drawn and 
brazed tube workers, fair with coppersmiths and 
metal workers. In the iron and steel-producing 
trades the demand is far in excess of the supply, 
prices remain firm, but the business done has not been 
great. Manufacturers complain of the difficulty of 
not being able to secure the means of transit for com- 
pleted orders, and for the delivery of supplies of the 
raw material. This is due to the excessive Christmas 
traffic, and to severe weather, which has impeded traffic 
on the canals, the non-delivery by which of coal has 
caused inconvenience. The meeting convened for last 
week to discuss the proposed federation of the various 
bar associations of the country was postponed for a 
week, as then other matters will arise for discussion. 
The impression is that unmarked bars will be ad- 
vanced another 10s., making them within 10s. of the 
price of marked bars. 





There ap to be more trouble brewing in connec- 
tion with the railway workers in South Wales, affecting 
the Barry, Cardiff, Rhymney, and Taff Vale lines. The 
secretary of the Railway Servants’ Union has intimated 
to the directors that the men have had no considera- 
tion of their case since 1890, and they complain of low 
wages, long hours, and other matters. The executive 








of the union have decided to offer to submit the matter 
to arbitration. 

Some difficulties are also arising on the North- 
Eastern; but as conciliation and arbitration was 
resorted to when the last dispute arose, it is probable 
that Lord James of Hereford will again be asked to 
consider and adjudicate on the matter complained of. 





In view of the fact that the Northumberland miners 
have resolved to re-establish the Conciliation Board, 
the council of the association have asked for a country 
vote as to giving notice for a 10 per cent. advance in 
wages. The question appears to be whether the 
demand is now to be made or be left to the Board. 





On the question of cheap workmen’s tickets, the 
Railway Commissioners have replied that they cannot 
see their way clear to make an order simply to develop 
the residential capacity of a place or locality. This 
seems fair enough. The railway authorities ought to 
do this for their own sake and advancement. 





The Chief Inspector of Factories has expressed a 
positive opinion to the effect that the present safe- 
guards as to machinery are insufficient, and he fur- 
nishes technical information to manufacturers and 
machine makers for the proper gearing of all future 
installations of cotton machinery. These instructions 
will, of course, receive attention from experts, and, 
where necessary, the safeguards indicated, or others 
equally satisfactory, will be supplied. The Compensa- 
tion Act will influence the decision, no doubt. 





THE ELECTRICAL RESISTANCE OF 
COPPER. 
Report of the Committee on Copper Conductors. 

THE advantages of standardising are being largely 
advocated for almost all classes of engineering products, 
but copper conductors have hitherto not been included in 
the list, as every one has assumed that they were already 
standardised, and that Matthiessen had settled the resist- 
ance and temperature coefficient of copper in his re- 
searches nearly 40 years ago. 

This assumption is far from being true, and the cata- 
logues of various electrical cable makers, as published 
before 1899, show considerable discrepancies in the resist- 
ance and weight of nominally the same cables, while the 
— Office issued a specification differing from all of the 
others. 

In order to remedy this confusion a committee was 
formed of those interested, to determine a standard, and 
the Institution of Electrical een, the General Post 
Office, and the principal manufacturers of rubber insu- 
lated cables sent representatives. Meetings were held 
early in 1899, and the report given below was adopted by 
the following delegates. 

ir H. Preece, K.C.B., F.R.S,., Chairman, Mr. J. 
Gavey, Mr. H. Hartnell, for the General Post Office ; 
Professor W. E. Ayrton, F.R.S., Mr. W. M. Mordey. 
Mr. Herbert A; Taylor, for the Institution of Electrical 
Engineers; Mr. J. W. Conolly, Conolly Brothers, 
Limited; Mr. R. J. Hatton, a Telegraph Works, 
Limited ; Mr. E. Gray, I. R. G. P. and Telegraph 
Works, Limited; Mr. A. Paterson, Johnson and 
Phillips; Mr. F. Jacob, Mr. J. S. Huddlestone, Siemens 
Brothers, Limited; Mr. A. H. Howard, W. T. Glover 
and Co., Limited. The pee Manufacturing Com- 

y, Limited, and the London Electric Wire Company, 

imited, also co-operated in forming the committee, and 
have adopted its recommendations. 

The report of the committee is as follows : 

1. Resolved that Matthiessen’s standard of .153,858 
standard ohms resistance for a wire 1 metre long, weigh- 
ing 1 gramme at 60 deg. Fahr., be taken as the standard 
for hard-drawn high conductivity commercial copper. 

2. Hard-drawn copper to be defined as that which will 
not elongate more than 1 per cent. without fracture. 

3. Resolved, that Matthiessen’s standard of .150822 
standard ohm resistance for a wire 1 metre long, weigh- 
ing 1 gramme at 6v deg. Fahr., be taken as the standard 
for annealed high conductivity commercial —o. 

4. Copper to be taken as weighing 555 1b. per cubic 

ts deg. Fahr., which will give a specific gravity 
oO 


5. Resolved, that Messrs. Clarke, Forde, and Taylor's 
temperature coefficient, as published in their — 
dated February 20, 1899, be adopted, and that the average 
coefficient of .00238 per degree Fahrenheit be adopted for 
commercial purposes. : 

6. Resolved, that the resistance and weight of con- 
ductors be calculated from the actual length of the wires. 

7. Resolved, that a lay of 20 times the pitch diameter 
be taken as the standard for the calculation of tables. 

8. Resolved, that 2 per cent. variation of resistance or 
weight be allowed in all conductors. 

9. Resolved, that an allowance of 1 per cent. increased 
resistance, as calculated from the diameter, be allowed on 
all tinned copper between Nos. 22 and 12 gauges inclu- 
sive. 

Nore to 1 and 3. 

The figures inserted have been calculated for 60 deg. 
Fahr. from the figures .1469 per metre gramme for hard- 
drawn and .1440 for annealed at 32 deg. Fahr. by Mat- 
thiessen’s formula. 

R 32 deg. 


From the above data the following formula are ob. 
tained : 
Sotmp WIREs. 
Copper weighs 555 lb, per cubic foot at 60 deg. Fahr, 
Specific gravity = 8.912. ; : 
The resistance of annealed high conductivity commer. 
cial commas is: 


istance per cubic 
inch ... ~ ./. 00000066788 standard ohms 
. Resistance per cubic 
centimetre ... --- 00000169639 
—— .. 100 in. aaa 
weighing 100 grains _ 
rte -042317 





Resistance per mile... = A Ta square inches 
000024044 


Resistence per yard... = Area in square inches 
Resistance per mil. 
foot ... + — « = 10,2044 standard ohms 
The resistance of hard-drawn high-conductivity com- 
mercial copper is : 
istance per cubic 








inch oe «-- = 000000681327 standard ohms 
Resistance per cubic 
centimetre . = .00000173054 a ‘ 
Resistance of 100 in. 
weighing 100 grains = ee Se 9 
Resistance per mile = 
is Area in square inches 
Resistance per yard = 0000245277 
‘ : Area in square inches 
Resistance per mil. 
foot + e = 10,4099 standard ohms 
Weight per mileinlb. = 20,350 x area in sq. in. 


Weight per yard ,, 11.5625 x area in sq. in. 


CaBLEs. 
A lay of twenty times the pitch diameter is adopted as 
a standard, and the resistance in parallel of the wires is 
taken as the resistance of the cable. 
istance of three-strand cable. 
= .33742 x resistance of each wire. 
Resistance of four-strand cable 
= .253065 x resistance of each wire. 
Resistance of seven-strand cable 
= .1443557 x resistance of each wire. 
Resistance of twelve-strand cable 
= .084355 x resistance of each wire. 
Resistance of nineteen-strand cable 
= .0532424 x resistance of each wire. 
Resistance of thirty-seven-strand cable 
= .0273493 x resistance of each wire. 
Resistance of sixty-one-strand cable 
= .0165911 x resistance of each wire. 
Resistance of ninety-one-strand cable. 
= .0111222 x resistance of each wire. 
Weight of three - strand cable = 
ur 


” 0 ” 


” seven ” = 7.07356 ” ” 
a twelve “ = 12.1471 . > 
* nineteen on = 1%2207 ms a 
* thirty-seven ,, = 87.4414 * me 
» Sixty-one ,. = 61.7856 a re 
»  Mninety-one ,, = 92.1034 ‘i ” 


The above formule give the standards, but a variation 
of 2 per cent. in resistance or weight is allowed for losses 
in manufacture. : 

These figures have been Ey by all of the parties 
represented, and it is hoped that they may become the 
universal standard for Great Britain. The measurements 
made by Dr. Matthiessen were for the purpose of deter- 
mining the best metal to use fora standard resistance, and 
the permanence of the resistance was of more importance 
than the actual numerical value. The specific gravity of 
the copper was not taken, and as the results are given by 
length and weight, they afford no means of determining 
the resistance of a wire of any given diameter. In addi- 
tion, B. A. units have been confounded with standard 
ohms, so that discrepancies have arisen from both causes. 
The resistance of a stranded conductor varies according 
to the lay of the wires. Some makers use a lay of twelve 
times the pitch diameter, while others go so high as 
thirty times the pitch diameter ; twenty was adopted as 
an ave figure, and the resistances calculated from 
the actual length of the wires, viz., 1.01226 times the 
length of the cable for all except the centre wire. As the 
Post Office specifications will be issued in accordance with 
the above pee and as all of the manufacturers men- 
tioned will include the same figures in their catalogues, 
there seems little doubt that these standards will be 
adopted throughout Great Britain. 








A CONTINUOUS INDICATOR.* 


A Continuous Mean Presswre Indicator for Steam 
Engines. 
By Professor WitL1aM Ripper, Sheffield. 
(Continued from page 772.) 

Relation Between Time Pressure and Distance-Pressure 
Diagrams.—The method of converting a distance dia- 
gram a, such as is taken with an ordinary indicator, into 
a time-pressure diagram b may be here explained. 
semicircle is described on the base A Bof the distance- 

recsure diagram, Fig. 25 a, and the semi-circumference 18 

ivided into any number of equal parts, 1’, 2’, 3’, &c. 
Also the base A B for the time-pressure diagram } 18 
divided into the same number of equal parts. Draw at 

itions 1, 2, 3, &c., on b perpendiculars from the base 
Fine AB, in height equal to the height of the distance- 





Rt deg. -——Soaipo0e @ — 32) + 00000278 — Say? 


A. H. Howarp, Hon. Sec. 


* Paper read before the Institution of Mechanical En- 





gineers. 
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pressure diagram a at positions 1’, 2’, 3’, &c., of the crank- 
pin, and join the tops of these lines by a curve. Then this 
curve will give the forward pressure line of the time 
ressure diagram. A similar method is used for the 
ck-pressure line. The same construction applies to the 
converse case of converting a time-pressure into a dis- 
tance-pressure diagram. 

z Taking first examples of simple theoretical dragrams, 
and considering the forward or driving pressures only, 
it will be clear that if the steam is carried through the 
whole length of the stroke without expanson, then the 
two kinds of diagrams will in each case be a rectangle 
and their mean pressures will be the same. Figs. 26 to 
33 are the upper lines of theoretical indicator diagrams 
for various points of cut-off. The expansions are assumed 
hyperbolic, with a clearance space of 7 per cent. The 


full-line diagram is the true or distance-pressure diagram. | 


The dotted line shows where the time pressure departs 
from the distance pressure. The shaded area represents 
the difference between the two. The following Table 


shows a summary of the differences between the two | 


(a) Distance Pressure Diagram 





Fig.25. 
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| negative area in the latter half of the stroke, and the two 


means are in this case equal to one another. 

Considering the back-pressure line it will be seen from 
Figs. 39 to 42 that the compression corner introduces a | 
more or less large difference between the time pressure 
and the distance pressure for the bottom line of the dia- 
gram, and that the larger the compression the greater the 

ifference between the two. The full lines of the Figs. 
39 to 42 are the bottom lines of the diagrams as they 
would be taken by an ordinary indicator. The dotted | 
curve is the time-pressure curve. The shaded area shows | 
the difference between the two, and represents the amount 
by which the time pressure differs from the distance 
pressure. 

Where a large compression occurs with an early cut-off, 
as in link motion engines, then both the upper and lower 
lines of the diagram show a high reading on a mean 
pressure gauge, but being both plus results the errors 
| tend to neutralise each other, Figs. 43, 44, and 45, page | 
806. Fig. 43 is the indicator diagram when the valve | 
gear is linked up to nearly mid-position. Fig. 44 is the | 


(b) Time Pressure Diagram. 
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Theoretical Diagrams showing the relation between 
Time -Pressure and Distance - Pressure. 
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diagrams for a series of cut-off points between 0.2 and the 
end of the stroke : 


TasLeE I. 
Percentage Difference 
Point of Cut-Off. Reckoned on the Mean 
Absolute Forward Pressure. 
Per Cent. 
0.2 + 2.9 
03 — 14 
0.4 — 3.5 
05 — 3.9 
0.6 — 3.4 
0.7 — 2.6 
0.8 — 2.1 
0.9 —11 


Average percentage difference throughout the range 
from .2 to end of stroke = — 1.88 per cent. 


Fig. 34, page 807, shows the same facts by means of the 
curve A B, The difference intercepted by the vertical be- 
tween the 100 per cent. line and the curve A B through 
any point of cut-off on the base line represents the differ- 
ence per cent., at that cut-off, between the two kinds of 
mean pressure for the forward or driving stroke of the 
piston. Figs. 35, 36, and 37 shown further results under 
various conditions. 

Fig. 37 shows that if the top line of the indicator dia- 
gram slopes uniformly from admission to release— which 





is the tendency, more or less, in high-speed engines—then 
the positive area which increases the time-pressure dia- 
g'am in the first half of the stroke is neutralised by the 


top line of the diagram, and Fig. 45 is the bottom line. 
It is here seen that for this somewhat extreme case the 
error between the gauge reading and the true mean pres- 
sure is the same in kind for both the top and bottom 
lines of the diagram, and that the net difference is —1.86. 

2. Turning now from theoretical to actual diagrams the 
relation between the two kinds of diagrams taken from 
indicators A and B respectively, Fig. 16, was obtained 
over a full range of powers. Figs. 46, 47, and 48 are 
examples of those obtained by the ordinary indi- 
cator, and Fig. 49 represents a corresponding time-pres- 
sure diagram. The relation between the two is shown, 
Fig. 50, above, a | means of curves as percentage of the 
true diagram. t will be seen that the forward-pressure 
line of the time-pressure diagram is always a little low, 
averaging sre the trials here given a difference of 
—3 percent. The back pressure is shown Md the short 
line to the right of the figure and averaged 5.5 per cent. 
above the true back pressure. The shaded areas marked 
1 and 2, Fig. 49, distinguish between the compression 
area (1) and the lead area (2) on the back-pressure line of 
the diagram. 

Trial of the Mean-Pressure Indicator.—For the purpose 
of determining the true ratio between the indicator and 
the mean-pressure instrument for any given <r or type 
of engine, if ordinary indicator diagrams be taken at vary- 
ing loads, and the result be then compared with the read- 
ing by the gauges of a mean-pressure instrument, the rela- 
tion between the two can be noted, and the average dif- 
ference throughout the range of loads determined once for 
all. The extent of this difference in practice may be 
seen from the following series of trials made on the ex- 








ayn engine at University College, Sheffield, Fig. 51. 

he engine isof the marine type with compound ney 
ders 10 in. and 18 in. in diameter, and 12 in. stroke, fitted 
with a link-motion valve gear and a surface condenser. 
Average revolutions 100 per minute, boiler pressure 
80 lb. per square inch. The indicator diagrams, Figs. 46 
to 48, are sample diagrams taken during the trials, and 
are numbered by letters to correspond with the letter 
number of the trial. The experiments were e on the 
high-pressure cylinder of the engine working under light, 
medium, and heavy loads, and under v g ranges of 
expansion, numbered, fuli steam, first ote and second 
grade. The indicator diagrams were taken with Tabor 
indicators, the springs of which were tested before and 
after the trial and were found correct, The pressure-gauge 
readings were measured by means of a Schiffer and 
Budenberg duplex standard test gauge for the drivin 
pressures, and by a specially standardised large di 
gauge for the back pressures. 

From Table II. it will be seen that the readings of 
the forward and backward-pressure gauges, when com- 


Fig. 50. 






02 04 


Stroke 


O06 08 10 


res with the indicator diagrams, showed an average 
ifference of — 3.1 per cent. for the forward pressure, 
and of — 1.4 per cent. for the backward pressure, or a neb 
difference of — 1.7 per cent. 

a Bote to avoid the use of ——— the forward 
ani ackward-pressure gau may graduated, as 
shown in Fig. 2, the scale on ae increased by the required 
per cent. of the absolute pressure. The true mean 


TaBLE II.—Successive Trials, taken November 25, 1898. 









































Forward. | Back. 
Zise,gas| [ze lgag eo 
= |pe<iERS) | qAbs) . a : 
So BS “|s ° oy | g = 3 
& | oe 3 Bee S uw : £ ™) i . te | 
2 echoes] & SuhinB8) | a | a | g 
| Zig 3| o Ble | ¢ ed 
g ig23 823| & REE $22 ie! g 
ZB aPO mes) & mamas A | a a 
' ‘ bere. | ' PE ee ee 
Block at the End of the Link. 
A 34.7 | 35.6 | —0.8; 13.7 | 145 | —0.8, 21.0 | 21.0 0 
B | 82.7 | 34.6 | —1.9/ 13.6 | 14.0 | —0.5| 19.2 | 20.6 | —1.4 
C | 39.7 | 41.5 | —1.8] 18.2 | 19.4 | —1.2| 21.5 | 22.1 | —0.6 
D | 40.7 | 41.8 | —1.1/ 17.7 | 185 | —0.8/| 23.0 | 23.8 | —0.3 
E | 44.7 | 45.9 | —1.2] 18.7 | 19.2 | —0.6/| 26.0 | 26.7 | —0.7 
F | 44.7 | 46.6 |—1.9! 187 | 192 | -0.5] 26.0 | 27.4 —-1.4 
Mean —1.5 or —3.8 p.c. —0.7 or 4.2 p.c. 
First Grade Expansion, 
G | 89.8 ; 42.6 | —2.8/ 21.1 [22.2 |—1.1/ 18.7 | 20.4 | --1.7 
H | 40.2 | 41.9 —17| 21.5 | 22.2 | —0.7| 18.7 | 19.7 | —1.0 
J | 46.0 | 47.6 | —1.6/ 23.7 | 23.6 | +0.2| 228 | 24.1 |—1L8 
K | 45.5 | 46.7 | —1.2| 24.2 | 24.5 | —0.8} 21.3 | 22.2 | —0.9 
L | 51.7 | 526 | —0.9| 25.2 | 25.5 | —0.3/ 26.5 | 27.1 | —0.2 
M | 50.6 | 51.4 | —0.9} 25.7 | 26.4 | —0.7| 24.8 | 25.0 | —0.2 
Mean -1l.bo0r -3.3p.c. -0.5 or -2.1p.c. 
Second Grade Expansion. 
N | 50.2 | 62.0 | —1.8| 35.2 | 38.8 | +1.4/ 15.0 | 18.2 | —3.2 
oO 60.2 | 61.7 | —1.5 | 36.0 | 35.5 | +0.6/ 14.2 | 16.2 | —2.0 
P | 63.7 | 564.8 | —0.6 | 36.2 | 35.1 | +1.1/ 17.6 | 19.2 | —1.7 
g 64.7 | 55.7°| —1.0| 87.0 | 86.1 | +0.9/ 17.7 | 19.6 | —1.9 
55.7 | 56.7 | —1.0| 36.7 | 85.8 | +0.9/] 19.0 | 20.9 |—L9 
S | 56.2 | 563 | —1.1 87.7 | 37.6 | +0.1| 17.5 | 18.7 | —1L2 





Mean —1.20r—2.2p.c. +0.80r+2.2p.c. 





= —3.1 p.c, 
=—lL4 ,, 


Mean difference throughout the whole range forward 
backw: 


Net difference throughout the whole Tange * 


effective pressure may then be read direct from the 
gauges without any further correction by taking the dif- 
ference between them to within a limit of error not 
greater than 1 per cent. 

It is probable that this average percentage correction 
will vary for different types of engines, but experience 
with the instrument will determine the factor or gauge 
correction necessary for any given type. 

Readings by Pressure Gauges.—In order to obtain a read- 
ing of the mean pressure acting upon the gauge, the 
writer employs two throttling cocks, one close to the 
instrument and one more or less close to the gauge. By 
the use of these regulating cocks the oscillations of the 
finger of the gauge may be reduced to any desired degree 
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of steadiness without interfering with the accuracy of the] in the engine eae disappears during expansion and | from the syphon, unless it ha that the pipe is in 
reading of the main pressure. i ; exhaust. (3) When the gauge is liable to be subjected to | contact with some hot metal. (4) If the gauge is subjected 
It is not unlikely that some hee gage will object ab| a vacuum, as is the case when it is attached anywhere on | to a vacuum, and there is the smallest leak in the fitti 
initio to the arrangement descri in this paper, seeing! the engine side of the throttle valve; then if the | at the gauge end of the syphon ; then the water in the 
is 


that it is pro to obtain such an important value as| throttle valve is closed by the governor, or by hand, | syphon is displaced by the air which enters the syphon 
the mean effective pressure in an pe cylinder by| while the engine continues running, especially if it is | through the leak. 
means of an appliance so unreliable as the pressure gauge | a condensing engine, the engine becomes an air pump| To Prevent the Disappearance of Water from the Syphon, 
is said to be, by some authorities, and still more so when] and the water in the syphon is displaced by the ex-|—1. When the cause is due to the variable nature of the 


it is proposed to throttle the steam supply to the gauge, 
as has just been described. : : : : 
But in answer to these objections the writer desires to Relation between Time-Pressure and Distance-Pressure. 


ae —— of +4 own a as von — Lbs 
n in doubt as to the accuracy of gauges and the effect ‘ . ‘ 
of throttling; he has made many hundreds of experiments t ig. 43. Fig 46. Trial ¥, Table 2. 40 
in order to test the extent of the error to be expected, and 
he has come to the conclusion that readings by a pressure 20 
gauge may be obtained which are as accurate, as consis- 

1 J 


tent, and as reliable as by any known instrument for the 0) 
measurement of pressure, not excepting the best of indi- 
cators ; also that the throttling, when properly — 
does not endanger the accuracy of the reading, but, on : 
the contrary, gives the true mean effect of the regular Fig44. Forward Pressure Lbs. 
. 60 


successions of momentary variations of pressures acting Fig.4 7. Frial L 
oo Pe F 


on the gauge. 
0 


























In order to obtain accurate readings by means of a 
pressure gauge, such gauge must (1) be properly con- 
structed ; (2) properly used. That a large number of 
the pressure gauges in ordinary use in practice are more 
or less unreliable is well known, but it will be admitted 
that such gauges, of the unreliable class, have not been 
constructed for the purpose of extremely accurate measure- 
ment, and have not received that care in the process of 


























0 





carefully used, if it is to be expected to give uniformly 
accurate readings. Probably no instrument used by engi- is 











manufacture which is necessary to enable them to be Figs. Back Pressure. Lbs. 
classed as ‘‘ instruments of precision.” Their deficiencies Fig.48. Trial R 70 
are usually not due to defects in the principle upon which , ge. an 
they are constructed, but are rather a question of quality 40 
of manufacture. But, however perfectly constructed a 

gauge may be, it is of course necessary that it should be aa 

neers receives such scant attention as the pressure gauge, 

and while some of our measuring instruments must be care- 

fully cleaned, oiled, and set, before we may have a single , : Zé 

ory the ee gauge ony be dirty tig! Fig 43 FigAd. Time -Pressure Diagram. a 
or hot or cold, or its syphon may be empty or fu ut hese ; ‘ 

-under all these eS 5 a it is Aeadioon to be equally Mean Forward Distance-Pressure = 44°04 abs. f 
accurate. 

Pressure-Gauge Syphons.—The importance is admitted ” ” Time ” = 47:16 ads. 
of maintaining a column of water in the syphon of the + 312 Uw 
pressure gauge to keep the gauge cool, so that its readings na€£ = 
may be consistent, and so as not to subject the gauge to r 
hig or variahle temperatures. ze is generally supposed Fig.44. LgAs. 
that if the gauge has a syphon there is always water in| Mean Back Distance-Pressure = 37°5 .. a . . = ‘ 
it, and that when the opben is once full of water, the Mean-Ettective Distance-Pressure = 6-54 
water is easily retained therein, but these assumptions are 2 : Time H 42-48 abs Time - 468 

4 ” ‘ ” ” ” 


not warranted by the facts of the case. The water will 
disappear from the syphon from various causes: (1) If (6019.6) + 4-98 Lbs. ‘Ses Meliss _1-86 lbs 
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\ Fig. 52. 
03. 
Differential S re for 
Ji 
Pressure Gauge. Pressure Gauge. 
Scale 3 "4% . 
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there is the smallest leak in the gauge end of the we ;| panding air initially contained in the spring tube of the | pressure aati the gauge, the water may be retained 
then the water is all gone in a minute or two by being | gauge and its connections. Thus if the pressure in the | in the syphon af the method of double throttling already 
blown — the oo Sones the leak may be almost | engine falls to 3 1b. absolute, the volume of water dis- | mentioned. en the mean pressure instrument was 
imperceptible. (2) If the pressure to which the gauge is | placed in the syphon _ 15 + 3 = 5 times the volume | first constructed, only a single cock was fitted to the 
subjected is a variable one, as is the case when the gauge | of air in the gauge, If now the steam is again suddenly | syphon of each pressure gauge,* and great difficulty was 
is attached by its syphon to the valve chest of an engine | turned on the engine, it is certain that the gauge readings | found to keep the water in the hon. Many devices 
regulated by a throttling governor; then the water will | will be different from what they were when the syphons | were tried to overcome this difficulty, but without avail. 
a eg e - ae + agen ——— in ; — oo of water. When there is water in the syphon, 
ew minutes, especially on a sudden reduction o ,and the syphon pipe is practically cold with a steady pressure.’ * See Proceedin ituti i ° 
consequent fall of pressure, in the same way that water! When the pipe is very hot the water has souls gone gineers, 1897, a eee gag — 
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topped the trouble—but for the fact that the writer set | 
out with the notion that if the throttling of the syphon | 


Fic 


cock was a throttling of water the pressure would be 
transmitted to the gauge undiminished ; but that if the 
throttling took place in the steam a loss of pressure would 
follow, and the-reading of the gauge would be low. This 
erroneous notion cost about twelve months’ experiment- 
ing to try and discover how to do without the use of 
water in a syphon. 

One of the devices tried by the writer to overcome the 
difficulty may be of interest. A differential pressure gauge 
was constructed, as shown in Fig. 52. The driving pressure 
steam was admit from the mean pressure indicator 
valve-box by the pipe B against the piston C. The back 
pressure was admitted by the pipe D against the piston E. 
The pistons C and E were attached to the same rod 
which was made an easy fit to prevent friction as far as 
pes and the movement of the piston was regulated 

y the indicator spring F. To prevent violent motion of 
the pistons a dashpot G was‘added which was filled with 
oil, and its piston was also made to work quite smoothly. 
Holes were made beyond the pistons C and E to allow of 
the free escape of any steam which might pass the pistons. 
The method of transferring the movement of the pistons 
to the finger of the gauge will be understood from Fig. 52. 
This instrument was not satisfactory, as it was not suffi- 
ciently sensitive, and a further attempt was made to im- 
prove the action of the water syphon. : 

Fig. 53 shows the arrangement employed for experi- 
menting on the effect of double throttling. A short 
water-gauge glass A is secured between two plates B and 
C held together by bolts. The glass is connected at the 
top with the engine cylinder D by the pipe is shown, and 
at the bottom of the glass the gauge Pe is attached. 
There are regulating cocks at E and F. hen the cock 
E is opened wide and the engine is running, the i 
of pressure in the cylinder between the driving and the 
exhaust stroke caused a more or less violent agitation of 
the water in A, being the more violent as the range of 
pressure was greater. en the range of pressure was not 
more than about 10 lb. the water in the glass was quiet, 


but when the range of pressure exceeded this (by increas- 
ing the load on the engine) agitation again 
action go te be due first to the heating of the water 
in the tube by the rush of steam, mixed with globules 
of hot water, into the tube; and, secondly, to the re- 


n, The 











‘A second cock would have been fitted at an early period | evaporation of the heated water when the pressure fell 
of the experiments at the end of the syphon farthest from | during expansion and exhaust in the cylinder. It is not 
he gauge—which, when throttled, would instantly have | possible to give numerical data as to the effect of different 
ranges of pressure because the behaviour of the water 


was most erratic. Sometimes with a given range of pres- 


51. 


sure in the engine, the water was violently agitated and 
would ears from the glass in a few minutes ; in other 
cases it would remain quiescent in the glass for hours, 
though the conditions appeared to be unchanged. Then 
it would suddenly commence to boil and to disappear 
without any apparent cause. But in all cases of agitation 
of the water in the tube A, when the cock E was throttled 
down the agitation immediately ceased. 

The amount of throttling of the cock E which was 
necessary to stop the agitation still left a fairly large 
movement of the gauge finger across the scale, and the 
final adjustment for steadying the finger to the smallest 
—— movement was obtained by throttling the cock F. 

hrottling the cock E had no effect on the pressure 
reading by the gauge unless the throttling was carried 
too far. It was not necessary, in order to stop the ebulli- 
tion, to throttle the cock E so far as to reduce the pres- 
sure. If any doubt remained as to whether the cock E 
was throttled too much, a little more a of E would 
show at once whether such was the case. But it is only 
necessary to move E sufficiently tostop the ebullition and 
consequent disappearance of the water, and this leaves a 
good margin before the throttling of E is excessive. 

With such an arrangement the effect of suitably 
throttling the cock E is to automatically fill up the 
syphon, if partly empty from any cause, and the water 
in the syphon will thus reach as far as the cock E when 
the apparatus has been at work a short time. In this 
way the problem of keeping the water in the syphon con- 
tinuously and free from agitation was solved, and there 
is now practically no difficulty in obtaining a constant 
and accurate reading of the mean pressure by gauges 
subjected to variable pressures. 

2. When the cause of loss of water in the syphon is due 
to the gauge being subjected to a vacuum, a type of 
gauge is —— from which the air in the Bourdon 
tube has been excluded, and the tube filled with liquid 
to its extremity; there is then no air to expand in the 
tube to expel the water from the syphon. 

Tosum up: 1. The instrument here described gives 
a correct record of the mean time pressure. 2. The mean 
time pressure bears a definite ratio to the mean pressure 
as given by an ordinary indicator. 3. The correction may 
be made by the use of a factor, or by a corrected scale 


Gt 


Per Cent. 


on the gauge dial. 4. Pressure gauges when properl 
made and properly used may be relied upon to ae 
accurate readings. : 

In conclusion, the author wishes to soknouiotee his 
indebtedness to his assistant, Mr. J. W. Kershaw, M.Sc., 


Fig. 34. 
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who has rendered considerable help in carrying out the 
experiments. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held by the 
invitation of Professor S. P. Thompson in the Physical 
Laboratory of the City and Guilds’ Technical College, 
Finsbury, December 8, Professor G. Carey Foster, 
F.R.S., Vice-President, in the chair, Professor S. P. 
Thompson a paper “On Obliquely Crossed Cylin- 
drical Lenses.” om! two cylindrical lenses crossed 
obliquely are optically equivalent to two other cylin- 
drical lenses crossed myayee and hence to a sphero- 
cylindrical lens. Owing to the difficulty of manufactur- 
ing cylindrical lenses with the axes of the opposite faces 
in different directions, it becomes of importance to the 
optician to be able to calculate the constants of the 
equivalent but more easily ground sphero-cylindrical 
lens. To a first approximation a surface of ius of 
curvature ‘‘r” will impress upon a plane wave a curva- 


ture of “1 where ‘*u” is the refractive index of the 
T 


material. If we suppose an equiconvex cylindrical lens 
cut by two planes at right angles, the line of inter- 
section of the planes passing normally through the 
centre of the lens, then the sections of the lens will in 
general be portions of ellipses. It is possible, there- 
fore, to write down in terms of the angle which one 
of these planes makes with the axis, the convergivity 
which would be impressed by the lens upon plane 
waves travelling in these planes. The effect of a 
second lens crossing the first obliquely can also be written 
down with respect to the same two planes. The joint 
effect of the two lenses can then be resolved along any 
two lines at rightangles. Differentiating the expressions 
for these effects, an uating to zero, we get the direc- 
tions of maximum and minimum cylindricity. These 
directions are at right angles, and represent two lenses 
crossed rectangularly, which are the optical equivalent of 
the original pair considered. The sphero-cylindrical lens 
is then easily obtained. From the mathematical expres- 
sions Professor Thompson has deduced a graphical solu- 
tion of the problem. The author exhibited a convenient 
combination of two cylindrical lenses for giving varyin 
degrees of cylindricity. Let two lenses be ground, eac 
being a mixed equi-cylinder consisting of a concave and 
convex ground at right angles to one another on the oppo- 
site faces of the glass. Two such mixed cylinders if 
rotated with equal motion in opposite directions will give 
a verng fnnerere of fixed direction in space. 

With the axes of positive cylindricity coincident the 
give the maximum, but when each is rotated 45 deg. their 
resultant is zero. When rotated beyond 45 deg., the re- 
sultant axis of cylindricity is negative in the fixed direc- 
tion in which it was formerly positive. 

Mr. T. H. Blakesley read a paper on ‘‘ Exact Formule 
for Lenses.” In this paper the author makes use of the 
definition of focal length with respect to magnifying 

wer which he has described in the Proceedings of the 

hysical Society for November, 1897. By this method the 
focal length of a lens combination is simply aline, and not 
the distance between two definite points. Following the 
methods of his previous paper, Mr. Blakesley showed how 
it was possible to determine accurately the constants of 
lens combinations, and pointed out practical applications 
to the racking of telescopes for camera work, the deter- 
mination of refractive indices of liquids, &c. 

Professor W. E. Dalby exhibited a friction dynamo- 
meter. The torque to be measured uces a twist in a 
spiral spring, and the object is to determine the amount 
of this twist. Side by side upon the shaft are two pulleys, 
one keyed to the shaft and the other fastened to the en 
of the spring. The lead of one B sony. upon the other 
therefore measures the twist. Two other pulleys are 
mounted upon a slide, and are joined up to the first ones 
by means of a continuous band similar to a Weston’s 





differential pulley block. When the shaft is at rest the 
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two pulleys on the slide are touching but any motion of 
the shaft produces a twist in the spring, and therefore a 
lead of one of the shaft pulleys on the other. This pro- 
duces a separation of the slide pulleys which is og 
tional to the lead, and therefore to the torque, and so 
from a ae aay of the constants of the dynamometer, 
and its number of revolutions per second, the power trans- 
mitted is at once determined. 

Professor 8. P. Thompson read a note ‘‘ On an Organic 
Compound of Great Double Refraction.” This substance 
is crystallised naphthalene, and it is 60 per cent. more 
doubly refracting than Iceland spar. It is exceedingly 
brittle, and therefore difficult to work into prisms. Any 
worked surface must be at once covered with glass to 
prevent sublimation. 

The Society then adjourned until January 26, 1900. 








THE COST OF STEAM RAISING.* 
By Joun Ho wuipay, Assoc. Mem. Inst. C.E. 
(Concluded from page 740.) 

For the other six boilers various fuels have been used 
at different times at prices varying with the state of the 
fuel market ; in 1895, however, most of the work was done 
with a South Wales coal, consisting of about 30 per cent. 
large, the rest fine, which was delivered at the boiler at 
the price of 14s, 6d. per ton; this fuel contained about 10 
per cent. of incombustible, and under the existing con- 
ditions evaporated about 9.5 lb. of water per pound of 


fuel. —. the cost of evaporating 1000 gallons of 
water with this fuel, as was done above for the breeze, 
we have P 

= 4.46 

C Ww x 4 
= 14.5 x 4.464 
9.5 
= 6.81 = 6s. 93d. 


which is in remarkable contrast to the 2s. 8}d found to be 
the cost of the breeze to do the same work. In these 
boilers evaporation is at the rate of about 38001b. of water 
per hour per boiler, equivalent to 190 horse-power at 
20 lb, of steam per horse-power = hour, or 11.7 per cent. 
more power per boiler than in the case of the boilers fired 
with breeze. 

We have, therefore, two ranges of boilers, one using a 
cheap fuel and producing steam at a cost for fuel of 
2s. 84d. per 1000 gallons evaporated at a rate equivalent 
to 135 horse-power per boiler, and the other producing 
steam at a cost for fuel of 6s, 93d. per 1000 gallons 
evaporated at a rate equivalent to 190 horse-power per 
hour. 

We have now to consider the other items already 
mentioned, which go to make up the full cost of steam 
raising. The most important of these is working ex- 
penses, and in this labour is the heaviest. Under normal 
conditions seven boilers are under steam, viz., Nos. 1, 2, 
and 3 fired with breeze, and four of the other six fired 
with Welsh coal. As the boilers are worked continuously 
the firemen are divided into three shifts, of which the two 
day shifts work three — of three hours each between 
6 a.m. and 10 p.m., and the — shift one spell of eight 
hours ; thus for two hours in the day both sets of the day 
men are in the house together, and in this time some of the 
necessary cleaning, &c., is done. There are generally 
three men per shift, the two leading men taking 
three and four boilers each, and the third man assist- 
ing each of them as required. Taking the amount 
burned in 24 hours as 15 tons of breeze and 18 tons of 
the Welsh coal, the total amount fired per day is 
33 tons by the nine men, or an average of 3.67 tons per 
man per day, not an excessive quantity when compared 
with the new Board of Trade rule for ships, which allows 
one stoker for every 44 tons burned per day ; but the low 
quality of the fuel used on the Perret furnaces adds greatly 
to the labour of firing them, each of the six having to be 
cleaned out once in three hours or oftener. The firemen 
are paid at an average rate of 23s. per week, those work- 
ing at night getting 1s. extra whilst doing so; they are 
under the charge of a foreman, who, however, has other 
duties to perform, so that a portion only of his time 
is charged against the boilers. A charge at the rate of 
1507. per annum is made for the time which the en- 

ineer in charge devotes to this portion of his work. A 

y is also employed for a portion of the day in the boiler- 
house in sweeping the tops of the boilers, &c. The ex- 
pense of weighing the , and any incidentals connected 
with its receipt over and above the me paid for it per 
ton delivered, is included in the working expenses ; these 
being the same per ton for all qualities of fuels constitute 
a heavier expense per 1000 gallons of water evapora’ 
by the inferior as compared with the better-class fuels. 

During 16 hours, between 6 a.m. and 9 p.m., which 


constitute the only light portion of the week’s work, two | Pe 


boilers are kept under easy steam, the fires in the other 
being cleaned quite out in the morning and started again 
at night. The firing during Sunday is done by three men 
working, two of them five hours and one six hours, for 
which they are allowed time and a half ; whilst a second 
fireman works two or three hours in the evening, as 
required, in order to re-start the boilers that have n 
at rest during the = 

Flue sweeping and boiler cleaning is the item next in 
importance. The boilers — the inferier fuel are very 
thoroughly cleaned out at the end of each eleven or 
twelve weeks’ run, during which time they have generally 
steamed from 1600 to 1700 hours each, and have qu 
in their flues a very large amount of dust which, but for 
the forced draught, would require to be removed much 





ted | earn between them the gratuity of i Pee 


per 


resent. This cleaning is 


cern; two men are able thoroughly to —- 
one boiler in four days, and in addition to their 
Ww they are paid a gratuity of 12s. per boiler. 


overhauled at each periodic cleaning. 
The natural-draught boilers, fi 
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cleaner is provided with a suit of overalls, which seldom 
serves for more than four boilers at the most. The ex- 
mses of cleaning out one of the natural-draught boilers 


days, and in addition to their wages of 


1s far less than that of one of the forced-draught boilers 
fired with inferior fuel. 

The removal of refuse, viz., clinkers and ashes taken 
from the furnaces in the ordinary way of firing, and the 
dust removed from the flues during — out, amounts 
to aconsiderable sum during the year ; the bulk of it is 
removed from the premises by a contractor at a fixed rate 
per load, but since an intermediate handling is necessary, 
the removal of an average week’s refuse from the forced- 
draught boilers during work costs about 2/., and the 
amount removed from the fiues at each cleaning about 
lls. 6d. per boiler ; whilst that from the natural-draught 
boilers is removed for 16s. 6d. per week whilst in full 
work, and 4s, 6d. per boiler cleaned. 

The feed heaters being common to both groups of 
boilers, the cost of cleaning them and the feed pumps is 
taken according to the quantity of water evaporated in 





* Paper read before the Institution of Electrical Engi- 
neers, 


each group. e water is taken from the town 


addition to the actual cleaning and removal of dust, some 
expense is incurred in taking out firebars, disconnecting 
air pipes, cleaning bars, &c., all of which are carefully 
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} . . 
more frequently ; as it is, there is certainly a falling off | main, through meters, the cost being 4d. per thousand 
in the amount of water evaporated both per boiler and | gal 
und of fuel burned, but not to such an extent as 
would justify the shutting down and cleaning of these 
three boilers five times a year instead of four, as at 
rformed not by the firemen, 


ut by some of the general labourers attached to the con- 
and clean | electric light are both used—the -annual cost is about 


eir regular | 507. In the same way also the cost of the steam used to 
In | drive the boiler feed pumps i 


Jons; and as it is very pure, re is nO expense 
incurred in treating it except for the addition of a small 
quantity of soda ash which is necessary to prevent 
corrosion. 

The cost of illumination is divided amongst the boilers 
according to the number of boiler hours worked ; gas and 


is divided according to the 
quantity pumped, but in the case of the forced-drauzght 


| boiler a further charge has to be made for the steam used 


| 


| 


with better-class coal, | is, however, very 8 2 
run for about the same length of time between cleanings | heat in the exhaust steam is recovered by 
as the forced-draught ones, but as there are generally two exhaust into the low-pressure main by which the feed 
of these idle, each boiler is cleaned only from three to} water is heated. Some experiments have shown that by 
four times a year; two men can finish a boiler in two | utilising the exhaust steam from the feed pumps to heat 


by the fan engine in producing the forced draught. The 
quantity of fuel to be charged against feeding the boiler, 
as a very large portion of the 
passing the 
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the feed water an economy of 1} per cent. in fuel can be 
ised. There are two g ruple-acting steam feed 
pumps, each capable of delivering 1 on per revolu- 
tion, which also act as water meters, for which purpose 
they are fitted with counters which are daily, 
whilst the pumps are calibrated periodically against a 
tank of known ey to insure correctness in the 
results ; it is generally found that they deliver about 5 per 
cent. less than their full c A certain quantity of 
stores are of course used, such as shovels, firing tools, 
barrows, soap, oil, waste, which in the course of a year 
amount to an appreciable sum. ' 

The maintenance charges are somewhat more difficult 
to set out precisely for any given period than are the 
working expenses, as these vary from time to time, and a 
be is quite too short a period to insure every item 

ing fairly treated ; some parts will come out too high 
or too low as repairs of any considerable extent happen to 
fall within or without the period under consideration. 
The figures given are those ascertained for the year 1895, 
and include somewhat heavy repairs to the pumps, and 
heavy items for renewals of non-conducting coverings of 
tops of boilers and steam mains ; but in order to avoid 
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TABLE I.—WORK AND COSTS FROM FORCED-DRAUGHT BOILERS, Nos. 1, 2, AND 3, DURING YEAR 1895. 
BOILER. FvEL. | WATER. Working ExPENsEs. 
| - 
oO 
Time, Average Used by Net Evaporated | Fuel. Wages of Fuel Weigh- | Removal 
Date. Boiler | Breeze. i Total. | Price | Refuse. — Fan | Evapora- oar Sanee Stokers and ing and Dis- of Water. | Light. | Stores. } Total. 
Hours. . per Ton. | ‘i Engine. tion. per Boiler. Cleaners. tribution. Refuse. 
1895 | tons tons tons s. 0, tons | gals. gals. gals. gals. | £ 8] & od. £adaj£ad0aj\£ 8 d.| 2 8. d.| £s.d.) £ ad. 
Averages & totals 20,599 | 4316 584 4900 4 33 | 1203 | 7,180,932 | 514,978 | 6,635,959 323 1051 6| 277 7 6 23 8 2 agg 6 0 iii 13 ie 91916 9 a 12 





























TABLE II.—WORK AND COSTS FROM NATURAL-DRAUGHT BOILERS, Nos. 4, 5, 6, 7, 8, AND 9, DURING YEAR 18965. 

















































































































































































































BOILER. FURL. | WATER. WorkKING ExpPENsEs. 
es eat _ a | 
Time. Average ; Evaporated | Evaporated el. Wages of Fuel Weighing | Removal | 
Date. Boiler | Welsh. | Scotch. | Total.| Price per = reg per Pound | per Hour Stokers and | and Distribu- of | Water. | Light. | Stores. | Total. 
Hours. Ton. 2 : of Fuel. | per Boiler. Cleaners; tion, Refuse. | 
1895 | tons tons | tons| s. d. | tons gallons lb. gallons 2adj) £8 4. | £8. d, £ad|\/£a d.| £ 8. d.| £ s dj £8. d. 
Averages & totals | 35,057 | 5997 812 | 6809 | 14 5} 715 } 13,594,141 9.62 388 4553 19 6} 288 12 6 88 19 4 74 10 O 2268 sae 7 21616 2/672138 
TABLE IV.—COSTS OF STEAM RAISING. 
FORCED-DRAUGHT BOILERS. NATURAL-DRAUGHT BOILERS. SPARE BOILERS. | ALL BOILERS. 
edie tag fs das) | 
tes WarTER EVAPORATED, 6,665,960 GALLONS. | WATER EVAPORATED, 13,594,140 GALLONS. | WATER EVAPORATED, 1,563,070 GALLONS. wes8.170 teeny : 
Costs Costs | Costs | Coste 
thd Costs per Annum. per 1000 v8) Costs per Annum. r 1000 fm Costs per Annum. per 1000 Costs per Annum. per 1000 
Gallons. allons. Gallons. | Gallons. 
4 £s.d.| £ s. d.| percent. 8. d. £a.d £ s.d.|/percent.| s. d. |} £8. d.| £ 8. d.| percent.) sg. d. | £ s. d.| percent.| 8. d. 
Fuel bill .. ‘s 1051 6 0} 43,22 3 1.84 es 4557 19 6) 73.05 6 8.47 * 706 10 6 58.10 9 0.46 6315 15 6) 67.81 5 9.48 
Other working expenses— 
Wages of stokers, &c. 0/807 7 6 o% iz 288 12 6 45 11 
Fuel receipt a -| 2 8 2 “s : 3819 4 910 9 
Removal of refuse 120 6 0 os B i9 6 0 1014 0 
Water .. = 119 3 6 es oa ee 22% 7 8 va oe 26610 
Light 16 610 as ae y giles oe ee $e YT 46 5 
Stores .. 1619 2] 57311 2) 23.58 1 8.65 | 1811 6] 674 4 2} 10.79 0 11.90 317 0| 9910 3 8.18 1 3.28 |1847 5 7) 14,44 1 2.82 
Maintenances— | 
Boilers and mountings 2416 1 23 14 0 
Furnaces and brickwork ee 36 7 6 
Feed-water heaters . oe: Od 8 9 8 
Feed pumps 10 2 3 19 3 0 
Fan and engine ste S:.7. 9 
Steam and feed mains 711 0 i 1410 0 
Non-conducting coverings .. 13 4 9 a oa 3. 2716 0 
Sundries oo eo ee 410; 8819 9 3.66 0 3.20 71411! 137 6 1) 2.20 0 2.42 3015 9 2.52 0 3.84 | 257 0 7 2.76 0 2.82 
Insurance— 
Boiler(explosion) .. ne ar ware © os os a 1515 0 oe os és 1110 0 | 
Boiler-house and contents (fire) ..| 429 4 121610) 0.53 0 0.46 918 8| 2513 8 0.41 0 0.46 18 0; 1218 0 1.06 0 1,99 | 51 8 6 0.55 0 0.56 
Interest on— | 
First cost of boilers and machinery/113 0 0 149 0 0 100 0 0 
First cost of boiler-house and 
chimney ss --| 5210 0| 16510 0} 6.80 0 5.95 | 95 0 0} 244 0 0} 3.91 0 4.31 | 75 0 0/175 0 0 14.39 2 2.87 584 10 0 6.27 0 6.43 
Depreciation— 
Boilers and machinery _ 113 0 0 ak ‘a on 149 0 0 as ee pa 100 0 0 
Boiler-house and contents .. 26 5 0/189 5 0} 5.73 0 5.02 | 4710 0/ 19610 0) 3.15 0 3.47 | 8710 0| 18710 0 11.31 1 9.11 } 473 5 0 5.08 0 5.20 
Ground rent oe se “% ae 1210 0} 0.51 0 0.44 be 24 0 0} 0.38 0 0.42 aN 1610 0 1.36 0 258; 568 0 0 0.57 0 0.F8 
Rates and taxes .. 20 0 0} 0.82 0 0.72 88 0 0} 0.61 0 0.67 2613 0 2.19 0 4.69" 8413 0 0.91 0 092 
Superintendence e 4515 0} 1.88 0 1.64 93 8 9} 1.50 0 1.64 1016 3 0.89 0 166/150 0 0 1.61 0 2.04 
Share of cost of spare .. 822 14 11] 13.27 0 11.62 249 4 6) 4.00 0 4.40 
Totals ; 2432 8 8] 100.00 7 3.54 6240 5 8] 100.00 9 2.12 1216 3 3] 100.00 15 5.83 (9316 18 2) 100.00 8 6.80 
' 
TABLE III.—Work anp Costs rrom Spare Boiiers, Nos. 10, 11, 12, anp 13, Durinc Year 1895. made in each, to be added to the ascertained expenses of 
those aes. It is, in the first place, difficult to decide 
Bomuer. Furw. Frrp WATER. | WORKING EXPENSES. what share of the expenses of the spare plant should be 
debited to each group of boilersin the main house, but, 
) Cost ot | a ~~ | since the forced-draught boilers were always worked when 
| Time, Price sais Per Fuel. | Fuel Weigh-| Re- possible to their full fuel capacity, and had no self-con- 
Date. | Boiler) Coal. od Refuse. mote 4 Hour per | Wages. | ing and Dis-|moval of|Light.|Water| Stores. | Total. | tained spare as did the natural-draught boilers, it has 
|Hours on. * | Boiler. tribution. | Refuse. been ns right, in oo of fk, eir much smaller 
output of steam, to charge half of the extra cost of the 
arena tons | s. d.| tons gals. gals. £a0./204d.| £24 4. £8 /£adj/£ad)/£s8. d.j/£ 4d. spare to them, and the other half to the nat draught 
and totals| 4325 | 1163 |13 0| 107.0 | 1,563,072] 361 | 756 9|4511| 910 9 | 1014/4 6 5/2610|317 09910 3| boilers. ; 
ce SES ey SORTS leet ra: i en Soe The a charged in Table V. as share of spare 


errors the costs have been compared with those of pre- 
vious years, and though the details differ, the totals 
agree very Closely. The figures for maintenance are con- 
siderably less than they were expected to be when the 
investigation was taken up, but as the work was mostly 
done by the company’s own workmen, “gr | charges for 
labour and material are included; had the work been 
done by an outside firm, the figures must have been much 
pigher, and the average cost of maintenance would _ 
bably have been 5 per cent. of the total, instead of less 
than 3 per cent. as they stand in Table IV. ‘ 

The fixed charges include the insurance of the boilers 
against explosions at 27. 12s. 6d. per boiler per annum, 
and it is worthy of remark what a very small po. 
tion the cost of this excellent safeguard bears to the total 
cost of the steam made. 

In calculating. the interest on the first cost of the plant 
and buildings, it was found impossible to ascertain the 
actual figures, so a careful estimate was prepared on the 
basis of — prices, on which the interest has been 
taken at 5 per cent. per annum. 

Depreciation of boilers and machinery has been taken 
at 5 per cent. per annum, and of buildings, including 
chimneys, at 24 per cent. ; ground rent, rates, and taxes 
having been approximated to local conditions as far as 
possible, and superintendences in proportion to the 
amount of the steam made. 





The question of spare plant is one of extreme diffi- 





culty, and the practice varies with each different case. 
In some instances, where an occasional stoppage is 
permissible, the amount of spare required may be nid 
again, in cases where the boilers are worked by day 
only a small spare is allowable, because the interval be- 
tween two days’ work admits of minor repairs being 
carried out or temporary expedients resorted to. 
Where sufficient spare must be always available, 
and the demand for steam small, then the spare plant 
must be fully equal to that in ordinary use; in other cases, 
where the amount of steam made uires the use of 
several boilers, there is a point at which it is no longer 
necessary to maintain a full s plant. In the case 
under notice it has been found that a spare plant of one 
boiler to every in work is sufficient for all emer- 
gencies. This, of course, is based on the maximum and 
not on the average output of steam, consequently the spare 
plant has been comparatively very little used, but, as it 
exists, it has had to be kept in order, and itis a i 
fact thata boiler idle may deteriorate as fast as one in 
work ; it has been kept in complete working order, and 
worked occasionally. Of course, the cost of steam pro- 
duced by these independent boilers is much greater in 


almost every way, than that made in the main boiler- 
house, as the statement in Table V. willshow. The extra 
i is steam over and above those of 
in the main boiler- 
full cost of the steam 


expenses of making this 
that made in each of the two — 
house have, in order to determine the 





against the forced and natural-draught boilers respectively, 
have been determinec thus: : 


e quantity of water 
evaporated by the spare boilers is 1, 


000 gallons, at a 


i ; | cost of 15s, 5.8d. per 1000 gallons; the difference in the 


cost of evaporating one-half of this, viz., 781,500 gallons 
at 15s. 5.8d., and the same quantity at 7s. 3.3d., the cost 
of the steam made in the forced-draught boilers, amounts 
to 322/. 143. 11d., or 11.62d. per 1000 gallons on the b se - 
tity evaporated in the forced-draught boilers. Similarly, 
the difference in the cost of evaporating 781,500 gallons 
at 15s. 5.8d. and the same quantity at ————— 
9s. 2.75d. amounts to 2497, 4s. 6d., or 4.4d. per 1000 

lions on the quantity evaporated in the natural-draught 

ilers. Even it this distribution of the extra cost of the 
steam made by the spare boilers be heavier than it should 
be on the forced-draught boilers, the figures will, all the 
same, show that a too large spare plant may prove 
an expensive luxury, quite apart from the fact that, 
unless kept in good working order and tried from time 
to —_ it may fail in more ways than one when most 
required. 

The author regrets that circumstances have compelled 
him to confine his observations to a type of boilers not so 
universal as was the case a few years ago, and which work 
at a pressure much below that now commonly used, but 
he ventures to hope that the figures may be of some use 
as a basis of com , and may perhaps elicit a more 
complete return from a thoroughly up-to-date plant. 

In conelusion, the author would express his thanks to 
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the officials of the company who have allowed him to use 
the figures, but who have expressed the wish that their 
names should not be made public. 





WORKMEN’S COMPENSATION CASES. 

Williams v. Polson.—This was an appeal by the plain- 
tiff from an award made by the Judge of the Liverpool 
County Court, dated April 28, 1899. The hearing was 
commenced in the Court of Appeal on November 11, 1899, 
and was continued on Saturday, the 18th. The plaintiff 
was a casual labourer, and at the time when he sustained 
the injury was in the employment of the defendant, a 
stevedore. The County Court Judge made an award of 
7s. 6d. per week in his favour during the time he was in- 
capacitated. From this he appealed. 

Mr. Ruegg and Mr. Segar, who appeared on behalf of 
the workman, stated that the only ground of the appeal 
was that His Honour had not omiied the compensation 
ona proper basis. At the time of the accident he had 
been working for the same stevedore for three days and a 
half. The County Court Judge had taken together all 
the periods during which the applicant worked for the 
respondent in the course of the year, and had found that 
the applicant’s total wages during those periods amounted 
to 38/. 13s. 6d. He divided that sum by 52, and calcu- 
lated the average weekly earnings to be about 15s. 

(A. L. Smith, L.J.: Do you say that the whole of the 
wages should have been taken into consideration ?] I say 
the average weekly earnings should be taken. 

[Vaughan Williams, L.J:.—Suppose he was only work- 
ing five days a week for the same master, would that be 
continuous employment ?] I submit that that case is dif- 
ferent from the present. 
continuous. These men are employed in the most casual 
way. This is not a case of death, but it falls under 
Section 1 (b). 

[Vaughan Williams, L..J.—The Act is designed to give 
a man compensation for what he has lost.] What he is 
to be compensated for is his loss of expectation of future 
work, and the compensation is to be upon an esti- 
mate of the wages earned by him from the master by 
whom he was employed. In Small v. M’Cormack [36 
Scott, L.R. 700] it was decided that in the case of a piece 
labourer the average amount of his wages should be 
divided by the number of weeks of employment. 

Carver, Q.C., and Horridge, for the respondents, sub- 
mitted that the case was governed by Jones v. The Ocean 
Coal Company [1899, 2 Q. B., 144]. 

In the course of his judgment A. L. Smith, LJ. 
said: I am of opinion that this appeal should be 
dismissed, the question being in what way compensa- 
tion should be estimated. rom March 5, 1898, to 
January 5, 1899, the applicant had been working weekly 
for his employer for a certain portion of each week. 
There is no contention that a break in the employment 
ever took place. Now it has been decided in this Court 
that the employment must be with the same employer, 
and no account can taken of any services with any 
other master. What the County Court Judge has found 
is that the injured man had been in the service of the 
employer for the period referred to. He divides the 
amount of wages by the number of weeks, and arrives at 
7s. 6d. ‘‘No,” says the workman, ‘‘ you should take the 
wages which I have earned fron other masters during the 
other parts of the weeks when I was employed with 
other stevedores.” That contention cannot be supported. 

Collins, L.J., said : 

The learned County Court Judge has taken the 
average amount of wages. Turning to the Act itself, we 
find the words ‘‘the same employer” are of vital import- 
ance, It is not necessary for us to pronounce any opinion 
as to whether there was such continuous employment ; 
but I rather think that there was. Nevertheless, it is 
not open for us to decide the matter, as it has not been 
raised by Mr. Carver on appeal. It may be that the 
workman is entitled to less, but we have not to decide 
that. I think the appeal should be dismissed. 

Vaughan Williams, L.J., concurred, and the appeal 
was dismissed. 

Hewlett v. Hepburn and Co.—In this case, which was 
also heard on Saturday, November 11, the defendant com- 
pany appealed from the decision of the County Court 
Judge at Dartford, who awarded 17s. 9d. a week to a 
workman, the appellants contending that he was only 
entitled to 12s. 9d. 

On August 24, 1897, Hewlett was first employed as a 
labourer. He continued to be so employed until Feb- 
ruary 17, 1898. He was then absent for a period of 
eleven weeks as the result of influenza, after which he 
continued to work until August 18. He then left, and 
was ill until September 3, after which he continued at 
work until February 6, 1899, when he lost his thumb in 
an accident. It was contended by the appellants that 
there was, in fact, no break in the employment, and that 
the average wages for the year should be taken into con- 
sideration in assessing compensation. It appeared that no 
notice was given, nor did the applicant ever seek other 
employment, and was always taken back without demur, 

Mr. Hohler, for the me ants, said : ‘‘ There is nothing 
which justifies the conclusion that this agreement was 
put an end to.” 

(Vaughan Williams, L.J.—The fact that a workman 
leaves off work for an hour does not constitute a cessation 
of the employment. ] 

Moreover, the foreman was called, who proved that 
some notice is usually given, and that it was customary 
to give a week’s notice to men in the applicant’s position. 
He simply came back just as if he had been absent for 
an hour orso. The contract of service is to find work 
until the employment be determined by notice. 

(Collins, L.J.: Could he have brought an action for 


wrongful dismissal if they had filled his place up ?] 





Here the employment is not | b' 


Certainly. What his own view was cannot affect his 
legal rights. Lord Campbell has said that a workman’s 
disablement by the visitation of God does not put an end 
to the employment, or even give the employers a right 
to dismiss, provided the disablement is of a temporary 
nature. Cuckson v. Stones, 28 L.J. Q.B. 28.] The 
difficulty in the present case is that the County Court 
Judge has said that “in law” the employment came to 
an end each time when the applicant fell ill, and it is my 
submission that he was wrong. In Appleby v. Horsley 
[1899, 2 Q.B. 521], a man employed as a riveter was 
wholly incapacitated from riveting, and when the ques- 
tion of compensation came before the Court, it was 
decided that, as he was employed in a new capacity, 
regard should only be had to wages earned in that capa- 
city. 

Mr. Tassell for the respondents: In Appleby ». 
Horsley the workman never was dismissed. It is in all 
cases a question of degree, and it must be decided 
whether the employment is substantially continuous. 
[A. L. Smith, L.J.: The County Court Judge has de- 
cided a question of law and you must deal with that.] 
The contract is by the hour, and his going away consti- 
tutes a breach of contract. 

[The hearing was adjourned ; on Saturday, November 
26, Mr. Tassell resumed his argument.] In the case of 
Cuckson 7. Stones it is decided that a temporary illness 
is no defence to an action for wrongful dismissal. Mr. 
Hohler having spoken in reply ; the Court dismissed the 
ap In the course of his judgment, A. L. Smith, 
L.J., said: We have often said that questions of fact 
cannot be decided in this Court. The County Court 
Judge had evidence before him that there had been 
s in the employment. The workman had been 
away for eleven weeks, during which time no wages 
were paid, nor did he make any claim when he went 
back. If a man was away for an hour or two it might 
have been different. Witnesses called upon behalf of the 
master stated that if they had been P with work 
other workmen would have been employed. The whole 

uestion is one of fact, which was decided by the County 
Court Judge. 

Lord Justice Collins concurred : 

Lord Justice Vaughan Williams said: The question 
here is whether there was a continuity of work. If you 
find that subsequently to the absence there is a resump- 
tion of work by the servant, there is continuity. Whether 
there was evidence that the work was determined is a 
question for the County Court Judge. The appeal should 
be dismissed. 

Hensey v. White.—In the Court of Appeal, December 
3, 1899. This was an appeal of the plaintiff from an 
award made by the County Court Judge at Bedford, on 
May 30, 1899. The sole point argued in the County 
Court was whether Hensey met his death by an ‘‘acci- 
dent” within the meaning of the Workmen’s ce 
tion Act. The Judge found that his death was due to 
natural causes. It appeared that the plaintiff was a 
cabinet maker, and that part of his duty was to start a 
gas engine every morning a4 his employers’ works. The 
engine had been idle for some time. The unexpected 
strain put upon him while doing this early last January 
caused the rupture of certain blood vessels in the stomach. 
Dr. Edwards, who was called at the trial on behalf of the 
workman, gave evidence to the effect that death had been 
caused by suffusion of blood in the stomach, occasioned 
by the bursting of a blood vessel. In his opinion the 
bursting of the blood vessel was caused by the strain 
of turning the wheel. There was evidence of slight con- 
gestion in the stomach, and of a superficial ulceration at 
the pilorus. Dr. Johnson expressed the same view, and 
both were of — that death was caused by the undue 
strain, Dr. Phillips, on behalf of the defendants, who, 
however, was not present at the inquest, expressed the 
opinion that it was almost impossible for a strain of 
this kind to cause an internal injury to the stomach. 
Lifting would strain the muscles of the abdomen. The 
County Court Judge had found as facts (a) that the man 
had been suffering from chronic inflammation of the coats 
of the stomach, (}) that death was caused by disease and 
not by the accident. He gave judgment for the de- 
fendants, and the plaintiff appealed. 

Mr. Shearman, who a for the appellants, sub- 
mitted that the Court of Appeal had power to question 
the decision of the Judge in the Court below, on the 
ground that he had drawn a wrong conclusion from the 
evidence. As to what was an accident he cited the case 
of Lawrence v. The Accidental Insurance Company, 
Limited, 7 Q. B. D. 216. It was there decided that where 
a@ person who was insured against accident, was seized 
with a fit and fell forwards off the platform of a station 
across the railway line, in consequence of which he was 
killed by a passing train, the insurance company was 
liable, although the policy only insures payment in case 
of injuries accidentally occurring from material and ex- 
ternal cause, operating upon the person of the insured. 
He submitted that there was evidence to the show that 
“ are cause of the accident_was the straining at the 
wheel. 

Mr. Hills, for the respondents, was not called upon. 

The Court dismissed the appeal. 

In the course of his judgment, Lord Justice A. L. 
Smith said: This is an appeal from the award of the 
County Court Ju at ford. The appellant was 
—— by the defendant as a cabinet-maker, and there 
is no dispute that it was part of his duty to start or assist 
in starting this gas engine when required to do so. Upon 
the day in question (January 2) unusual difficulty was 
experienced in setting the flywheel in motion, owing to 
the fact that it had been at rest for some time. There 
was no evidence of negligence on the part of the appellant 





or any of the other workmen mg ee After making 
several attempts to move the wheel, the appellant and his 


comrades stopped to rest, The appellant then experi. 
enced a violent pain in his dicen commenced to spit 
blood, and was subsequently removed to the infirmary, 
where he died the same evening. The medical witnesses 
who were present at the post-mortem examination, gave 
evidence at the trial to the effect that the deceased had 

n suffering from Fa ge of the blood vessels of the 
stomach, and that death was due to the bursting of a 
blood vessel. The doctor called on behalf of the respon. 
dents said that the injury to the stomach could not have 

m occasioned by severe labour, which would at most 
have injured the muscles of the abdomen. Upon these 
disputed questions of fact the County Court Judge has 
decided in favour of the iy So ng, and it is not our 
=— even if it were our desire, to interfere with that 

nding. I think this appeal should be dismissed. 

Collins, L.J.: It is clear that the element of accident 
was entirely absent in this case. What the workman did, 
he did deliberately, and in the ordinary course of his 
work. Halsbury, L.C., has said ‘‘ accident” involves the 
occurrence of something ‘‘ fortuitous and unexpected.” 
The cause in each of the cases cited by Mr. _ cel 
was accidental, 

Vaughan Williams, L.J., agreed, and the appeal was 
dismissed, 

Hennessey v. MCabe.—This was an appeal from the 
Judge of the Bow County Court, who had made an award 
in favour of an applicant under the Workmen’s Compen- 
sation Act, 1897. It was heard on Saturday, December 9, 
in the Court of Appeal. It ng oe that the applicant 
was a stevedore’s labourer, who had met with an acci- 
dent under the following circumstances: He was engaged 
in loading a ship which was lying in a dock in the Port 
of London. The cargo was being hoisted into the vessel 
by means of the ship’s steam winch from a lighter, which 
was moored alongside the wharf. While being hoisted a 
barrel fell and injured the ny mney in favour of whom, 
as we have said, the County Court Judge made an award. 
The only question for the Court of Appeal was whether 
the employment was one to which the Act applied. 

Mr. Ruegg, Q.C., who Fay ee for the appellants, 
argued that the decision of the County Court Judge was 
erroneous, and that the point at issue had been decided 
by the Court of Appeal in Flowers 7. Chambers [1899, 
2 Q.B., 142]. It was there held that employment on board 
a ship lying in a dock is not employment within the 
scope of the Act. The same point was decided in Durrie 
v. Warren [15 T.L.R., 365]. 

Mr. Montague Lush, who appeared for the respondent, 
submitted that, in order to arrive at a conclusion, the 
Court should have regard to the definition of adock. The 
following definition may be found in Webster (1) an arti- 
ficial enclosure in connection with a harbour or river used 
for the reception of vessels, and provided with gates for 
keeping in or shutting out the tide. (2) The slip or space 
between two piers for the reception of ships ; sometimes 
including the piers themselves; as ‘‘ to = down on a 
dock.” It was ed from this that the lighter used in 
and about the dock was part of the dock itself, and thata 
steam winch used for loading thereto or therefrom consti- 
tuted a factory within the meaning of the Act. 

In the course of his judgment, Lord Justice A. L. 
Smith said: This case has m well argued on both 
sides. The question is, whether a steam winch on 
a ship lying in a dock used for the purpose of taking a 
-—— from a lighter is a ‘‘factory” within the meaning 
of the Workmen’s Compensation Act. Itis necessary to 
consider the incorporation into that Act of enactments 
which determine what constitutes a factory. [His Lord- 
ship referred to Section 7 of the Act, and continued.] No 
case which we have previously decided exactly covers the 

resent. But in Flowers v. Chambers weheld thata ship 

ying in a dock wasnot a dock, and in Durrie v. Warren 
we went a long way in the direction in which we are going 
to-day. The question is whether the steam winch in this 
case is machinery or plant used in the process of loading 
or unloading from or to any dock, wharf, quay, or ware- 
house within the meaning of Section 23 of the Factory 
Act, 1895. It seems to me that the steam winch was used 
for the purpose of loading cargo from a lighter which was 
lying alongside a ship into the ship, and not for the pur- 
of loading to or from any dock, wharf, quay, or ware- 
ouse. I think it would be straining the section beyond 
all reasonable bounds to hold that loading from a lighter 
into a ship on which a steam winch is used is loading 
from a dock, wharf, quay, orwarehouse. The case, there- 
fore, does not come within the Act, and the appeal must 

allowed. 

Lord Justice Collins said that it seemed to him that 
Mr. Lush was logical and probably correct in contending 
that the word ‘‘ dock ” embraced Both the land bounding 
the water in the dock and the dock itself. He thought, 
however, that ‘loading from a dock” involves the use of 
the land surrounding the dock, and not merely the use 
of a lighter floating therein. He thought the appeal 
should be allowed. 

Lord Justice Vaughan Williams concurred, and the 
appeal was allowed. 





Cotocng TRAMWAYSs.—The to of the Cologne 
Tramways in November were 10,754/., as compared with 
96202. in November, 1898. The aggregate collection in 
the first eleven months of this year was 127,066/., as com- 
pared with 116,490/. in the corresponding period of 1898. 





American Raits ror Mexico.—The Carnegie Steel 
Company, limited, recently made a shipment of 350 tons 
of steel rails to Tampico with all equipment for laying 
tracks, including 10,060 nuts and bolts, 5030 splice-bars, 
and 73,920 spikes. The rails are of light-grade weight, 
and will be used to construct a small line on a sugar plan- 





tation near Tampico. 
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AGRICULTURAL APPLIANCES. 


22,556. C. Risk, Grenada, West Indies. Fermen- 
tation Chamber for Cocoa Beans. [2 Figs.) October 
27, 1898.—This invention provides an eccentrically revolving fer- 
mentation chamber for the treatment of cocoa beans in their raw 
state. The chamber, which is of oblong form, and made of wood 
plank, is obliquely mounted, to impart certain motions to the 
cocoa beans during the fermentation process ; it is supported on 
columns, to which it ishung by pivots on revolving shafts operated 








by hand gear, and the said pivots resemble universal joints, and 
are placed at diagonally opposite corners of the chamber, which 
may thus be freely and eccentrically revolved by means of a spur- 
wheel gearing with a pinion rotated by a hand crank. The 
chamber is provided with a lid, and has inside it a central wooden 
bar to which are attached tapered pieces arranged at an angle 
therewith, whereby the requisite displ t is given to the 
ima the revolution of thechamber. (Accepted November 
15, 1899. 





ELECTRICAL APPARATUS. 


15,370. T. de Michalowski, Cracow, Austria. 
Storage Battery. July 26, 1899.—This invention relates to 
an improved alkali-zinc storage battery, in which the negative 
element is nickel covered with a firmly adherent conducting 
coat of nickel oxide (Ni, 03), which acts asa depolariser. The 
applicant states that although the alkali-zinc battery has been 
known for twenty years, the endeavour to replace lead storage 
batteries by those of lighter material has hitherto been unsuccess- 
ful for lack of a suitable depolariser ; nearly all metallic oxides have 
been suggested for this purpose, as, for example, in the German 
Specification No. 38,383, in which the use of oxides of copper, 
cobalt, nickel, and other metals is pro; There is, however, 
no indication either in prior specifications or in electro-chemicai 
literature, that the distinctive property of nickel oxide, that it 
alone, among metallic oxides, is endothermic, has been recognised 
or applied. Such a body, if used asa by meee evolves heat on 
reduction, and the heat of oxidation of the zinc may thus be com- 
pletely transformed into electric energy; an exothermic de- 
polariser, on the contrary, absorbs a large proportion of the heat 
‘in effecting its own reduction. The applicant states that nickel 
oxide adhering to an electrode is a g conductor, giving a con- 
stant current of high electromotive force, when opposed to zinc 
in an alkaline solution ; it cannot, however, po 2 be obtained. 
The initial oxidation may be effected by heating the metal in 
‘oxygen, in air, or in oxides of nitrogen under pressure, preferably 
in nascent oxygen at a temperature ex ing 300 deg. Cent. 
{Accepted November 22, 1899.) 


17,774. W.C. Johnson and T. J. Murday, Charlton, 
Kent. Ammeter. [4 Figs.] September 2, 1899.—The am- 
meter herein described, which is of the ‘‘ solenoid” type, and is 
‘stated to be especially suitable for use in connection with the 
integrating meter described in Specification, No. 12,390, of 1896, 
is designed to produce equal movements of the gag for equal 
variations in the current at all psa of the scale. It comprises 
a solenoid, the length of which is from fifteen to twenty times its 
internal diameter, wound to give about 1500 ampere turns with 
the maximum current, and clamped in a vertical position on the 
lower part of the frame of the instrument. The core, which 
consists of an iron wire of uniform section, very carefully annealed 
and suspended freely in the centre of the solenoid, is attached to 
an arm on the spindle which carries the pointer; the angular 
movement of which must not exceed 30 deg. The spindle with 
pointer, beam, and core is carefully balanced by a counterweight 
so that the pointer will remain stationary over the entire length 
of the scale ; and when the pointer is at the middle of the scale, 
the core must have half its length in the solenoid. The current 
acts against a pair of non- etic spiral springs coiled in oppo- 
site directions around the spindle, so that as one is wound up the 
other is unwound ; the spring which is wound up as the current 
increases, is clamped at its outer end to an arm, the movement of 
which adjusts the pointer to zero when no current es. The 
other spring is so arranged that it is inactive until the core is 
saturated, up to which point only one spring is opposed to the 
—— force ; saturation usually occurring at about one-fortieth 
of the scale from zero, the other spring is adjusted to come into 
action at this point, and the pull is su uently proportional to 
the current. is length of the latter spring is experimentally 
adjusted to that of the former, and it is rtm | that the propor- 
tion is generally about eight convolutions of the one to six of 
the other. The pointer is usually about 6 in. long, and describes 
an arc of 30 deg. A modification in which the core of the solenoid 
is suspended from a cord g over a pulley to which the 
Pointer is attached is briefly described, and by this means it is 
Stated that the pointer may be moved through a larger angle. 
{Accepted November .) 
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24,812. R. E. B. Crompton, London. Meters. No- 





vember 24, 1898.—This invention consists in combining with a fan 
or the like driven by an electric motor a counter ble of re- 
gistering the number of revolutions of the fan, the object being 
to supply a simple means by which electric energy used to drive 
ventilating fans or centrifugal pumps can be charged for by those 
supplying the current. The spindle of the fan actuates a counter, 
and in order that the reading of this counter may indicate with 
sufficient accuracy the amount of electrical energy used to drive 
the fan, the blades of the fan are so devised that after calibration 
they cannot be readjusted, the object being that the user of the 
fan should not be able by such readjustment of the blades to 
increase the quantity of air thrown by the fan at a given speed, 
and so obtain the desired quantity by running the fan and motor 
at a lower speed, and hence registering a smaller number of re- 
volutions. By calibration a given number of revolutions of the 
fan can be made to represent a fixed amount of electrical energy. 
(Accepted November 22, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


27,190. F. R. Simms, London. Starting Gear for 
Explosion Engines. [2 Figs.) December 23, 1898.—This 
invention relates to starting gear for explosion engines. A clutch 
device is provided upon the cran! t or the half or 
counterehaft, and arranged so that when the clutch is operated 
by any suitable means the crankshaft is turned, and the motor is 
started, the clutch being automatically put out of gear when the 
motor starts. A collar is keyed upon the shaft having wedge- 
shaped recesses, and outside this there is a loose second collar, a 
ball being inserted in each recess between the two collars, so as 


Fig.7. 
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to turn the inner one with the outer, thereby rotating the shaft 
and starting the engine. To turn the outer collar, a cord is 
coiled round a groove provided upon it, to which it is secured at 
one end, and at the other end is attached to a handle, upon pull- 
ing which the outer collar is rotated, thus causing it to grip the 
inner one through the medium of the rollers, and turn the shaft. 
It will be seen tas soon as the engine starts the inner collar 
is turned by the shaft, so that it runs away from the outer 
collar, a spring being used to return the outer collar to its normal 
position when the cord is released. (Accepted November 15, 1899.) 


25, A.R. Lucas, Paris, France. Vertical Cy- 
linder Motors. [2 Figs.] December 8, 1898.—This invention 
relates to the cylinder ends for vertical explosion motors using 
gas or petroleum, which are cooled by contact with the atmo- 
sphere. The = end, as characterised by its special raised 
form, enables the valve chest to be arranged so that the exhaust 
valve and its conduit are completely above the cylinder and sur- 





rounded by wings or ribs whereby uniform cooling at all points is 
effected. The form of the cylinder end is such as to retain the 
superposition of the admission valve and the exhaust valve in one 
and the same box, the valve chest being cooled by the air drawn 
in. All the conduits of the cylinder end are surrounded by at 
least two wings tangential to such conduits for the purpose of 
cooling same. (Accepted November 15, 1899.) 


27,042. W.J. Crossley, Manchester, and J. Atkin- 
son, Marple, un: es. 
(4 Figs.] December 22, 1898.—The object of this invention is to 
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effect the employment in gas engines of three cylinders ed 
“compound,” two being high-pressure cylinders, = which the 
e oO 


charge is compressed, ignited, and expanded on 





“Otto” cycle, and the other a low-pressure cylinder, Pegged 
e 


placed between the two high-pressure cylinders. high- 
— cylinders have their pistons coupled to crankpins at an 
nterval of 180 deg., so that when the high-pressure pistons are at 
their furthest ‘‘ out” position, the low-pressure piston is fully in. 
The low-pressure cylinder is about twice the area of one high- 
pressure cylinder, and the mouths of all the cylinders open into 
an encl chamber containing the crankshaft. It is stated that 
owing to the — of the crank and the area of the ns 
the p n the Josed chamb ins uniform during 
the movement. The rotating are balanced, and suited to 
run at high The power is given out twice every revolu- 
tion, when ignitions are allowed to take place continuously in the 
high-pressure cylinders. (Accepted November 16, 1899.) 


GUNS AND EXPLOSIVES. 

27,612. F. von Mannlicher, Vienna, Austria. Auto- 
matic Firearms. [9 Figs.] December 31, 1898.—This inven- 
tion relates to automatic firearms, in which the barrel is rigid 
and the breech bolt is thrown rearward by the recoil of the explo- 
sion. The principal object of this invention is to employ the 
hammer for giving a certain support to the breech bolt at the 
moment of firing. The breech bolt is formed with side exten- 
sions connected by a cross-piece, and which permits the breech 
bolt to be passed in an inclined attitude over the barrel and then 
lowered into position, a pring forcing it forward into its closed 
position. On the rear end of the breech bolt on its underside is 
@ projection having an incline against which a corresponding 














incline on the front of the hammer bears when the hammer is 
fo The meeting surfaces are so inclined to the path of the 
hammer around its pivot that the hammer only offers a certain 
res! ce to the backward motion of the bolt, and this may be 
varied to suit various charges by al! the angle of these sur- 
faces. For charging the e Ww) is in the butt, the 
breech bolt is retrac’ and the upper corner of the hammer is 
engaged in a notch on the und le of the breech bolt which is 
thus held back. When the e is charged the hammer 
is pulled back, ere 5 the breech bolt so that it can close the 
magazine. (Accepted November 15, 1899.) 


LIFTING AND HAULING APPLIANCES. 


923. D. T. and H. W. ¥ Birmingham. 
Hooke fi Lit Machinery. [6 .] December 20, 


for 
1898.—The object of this invention is to construct hooks for 
cranes, &., so a8 to give them greater st h for a certain 
quantity of metal. They are made from bars welded to- 
gether, and preferably of circular section, and when roughly 


© 


(06.923,) 
shaped are stamped out, causing them to assume at the bight or 
bent portion, where the greatest stress occurs, a double channel- 
like section comprised of an upper and lower flange, united by a 
central connecting web, thus di the metal into a girder 
form. By such manufacture it is sta’ dis- 
omer to the best advantage to resist the stresses imposed upon it. 
odifications are provid 


. (Accepted November 15, 1899.) 
MACHINE AND OTHER TOOLS, SHAFTING, &c. 
J. lor, Liverpool. ed 
is 





Drop Hammer Bel 
November 22, 1898.—This invention has reference 
belts of d hammers, by which the hammer head or block 
raised and allowed to fall, and which, in the raising action, i 
rally over a wheel or pulley. The chief object of the 
invention is to provide a belt which will the stress 
strain due to the alternations of movement when in tion, 
and the consequent tearing and destructive actions which occur 
in the ends of the belt. e body of the belt is preferably com- 
posed of a layer of leather and a layer of canvas ; the ends 
one layer is doubled or folded down over the other, and tapered 
off, so that the combined layers at the extreme end of the belt 
are thicker or wider than within the ends, which are thus in- 
wedge-shaped or of dovetail form. To the ouiside of 
these parts a metal plate in the form of a =? ——_ and 
held by rivets or bolts —_ — the belt and the metal 
sheet on either side thereof. e me tes are suitably made 
of channel forms, with outwardly turned flanges at the outside 


77. 
[3 Figs.) 
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edges. The layers may be stitched together by copper from end 
toend. The loops may engage metal links, through which the 








belt may be secured to the lifting device and to the hammer 
head. (Accepted November 15, 1899.) 


23,751. R. Jones, Ruabon, North Wales. Circular 
Saw Guard. [4 Figs.) November 11, 1898.—This invention 
relates to improvements in guards for circular saws, with the 
ebject of more efficiently protecting workmen from accident or 
disablement. The invention consists in the use of a movable 
guard, automatically operated from above the saw bench 
when the timber is placed thereon, so as to cause the guard 
to descend below the bench whilst the sawing is proceeding, 
and again to rise and cover the front of the saw immediately 





the timber has passed the cutting edge ; the guard may also be 
depressed independently of the timber when desired, by means 
of a foot or hand lever. The arrangement comprises a pair of 
levers fixed or suspended beneath the bench, and connected with 
a balance weight, the lower of which carries the guard, while the 
contact piece by which it is actuated projects from the upper 
lever, through the bench, so asto be pressed by the timber placed 
thereon. This front arrangement is worked in conjunction with 
a curved guard s nded from above and covering the back of 
the saw. (Accepted November 15, 1899.) 


PUMPS. 


25,988. J. Gwynne and E. W. Sergeant, London. 
Centrifugal Pumps. (3 Figs.) December 8, 1898.—The ob- 
ject of thisinvention is tocombine with a centrifugal pump an 
ejector adapted to operate with water een by a supple- 
mentary pump for the purpose of enabling the centrifugal pump 
to be started. The supplementary pump is of the centrifugal type 
and arranged to be driven from the main pump by a belt. Con- 
nected to the suction is a tank of funnel — The deli- 
very pump is connected to the pressure side of the ejector, the 
delivery pipe of which discharges into the tank and the suction 
branch of which communicates with the pump casing through a 
cock. The action is as follows: The suction pipe of the main 
centrifugal pump being immersed in the suction water and its 








delivery being closed by a valve, water is poured into the tank to 
charge it and the supplementary pump. The cock or suction 
branch of the ejector is opened and the shaft of the main pump 
is then rotated, and with it that of the supplementary pump, 
causing the water to flow from the tank through the ejector and 
back to the tank _— This action causes a vacuum at the 
suction branch of the ejector, and withdraws the air from the 
main pump casing, causing the water in the suction pipe to rise 
and charge the pump casing, whereupon the ejector delivers an 
extra quantity of water which it dvaws from main pump casing 
into the tank, and this surplus of water flows away through an 
overflow pipe, thus indicating to the attendant that the main 
pump ischarged. The supplementary pump may be stopped by 
throwing off the belt. (Accepted November 15, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


22,331. W. Schmidt, Wilhelmshoho, Cassel, Ger- 
many. heaters for Tubular Boilers. [5 Figs.) 
Ootober 24, 1898.—The specification states that the arrangement 
of superheaters upon tubular boilers, ee! of the marine 
locomotive, and portable engine type, hitherto presented 
considerable difficulty, where high temperatures of steam were 
to be obtained ; and that it has been regarded as virtually impos- 
sible to subsequently mount a superheater upon an existing 
boiler of either type, since the furnace gases are in general 
already utilised therein to a considerable extent ; while the pro- 


changing the dimensions of the boiler (as, for instance, by 
shortening it), so that the waste or spent gases, as they are dis- 
charged, give off some amount of their heat to the superheater ; 
since this would then have to be so much enlarged that it could 
not be accommodated in or above the smokechamber. The object 
of this invention is to enable a superheater of small dimensions 
to be arranged upon a tubular boiler ; and to this end one portion 
of the furnace gases is utilised in the usual manner and conducted 
to the chimney, while the remaining portion is caused to pass out 
of the boiler at a considerable temperature, and conducted 
through the smoke chamber to the superheater, being meanwhile 





entirely separated from the former portion thereof. For the 
papen of varying the utilisation of the fire gases within the 

jiler, and the temperature at which they enter the smoke 
chamber, tubes of insulating material are introduced into the 
fire tubes proper, through which the gases are conducted to the 
superheater, so that the latter tubes are not directly acted upon; 
or the diameter of a certain number of these tubes may be in- 
creased, so that the heating surfaces thereof are diminished, and 
the temperature of the escaping gases pro rtionately raised. A 
modified form of the invention is descri and illustrated. (Ac- 
cepted November 15, 1899.) 


24,967. J. G. A. Kitchen, Windermere. Improve- 
ments in Pistons. [4 Figs.) November 26, 1898.—This inven- 
tion relates to improvements in pistons in which dished plates 
capable of circumferential expansion are used instead of ordinary 
cylindrical piston rings, the object being chiefly to obtain a more 
perfectly fitting piston. On the side or sides of the body of the piston 
a central boss of smaller diameter is provided ; in the case of pistons 
having piston-rods, the rod may form the boss on one side, and 
may preferably through the body of the piston and be ex- 
tended on the other side to the extent requi Upon the boss 
are arranged a number of dished plates close together, each plate 
having a central hole large — to admit the boss, and each 
being slit through from the — ery to the central hole. These 
ae which may conveniently be in the form of frustrated cones 

ving an obtuse angle at the apex, fit one into the other, and 
are turned up together to fit the cylinder. They are arranged 
upon the boss so that the slits in adjacent plates do not come 





posite each other, and to insure this a feather may be formed 
oer the boss, and slots to fit the feather may be formed in the 
plates in different positions with respect to the slits. The plates 
are circumferentially expanded by means of a nut screwed upon 
the boss, which presses against them a circular washer of some- 
what smaller diameter. Either the convex or the concave side of 
the plates may be turned towards the piston body ; and the inner 
edges of the plates bear on their convex side against an annular 
head or shoulder on the piston body or on the washer which acts 
as a fulcrum on which the plates are tilted under the pressure of 
the nut. The plates may be made of steel, brass, or other elastic 
metal, according to the fluid acting thereon. The drawings 
illustrate single-acting pistons in which the convex and concave 
sides of the plates respectively are turned towards the piston 
bedy ; and a double-acting piston showing the manner in which 
pressure is applied to the washer on the side towards the piston- 
rod. (Accepted November 15, 1899.) 


TEXTILE MACHINERY. 


25,131. J. G. Bamforth, Slaithwaite, Huddersfield. 
Emery Rollers for G: Cards. (3 Figs.) Novem- 
ber 29, 1898.—This invention relates to emery rollers for grind- 
ing or sharpening cards, or the like, and its object is to adapt such 
rollers for grinding the ends of the wires or teeth of the cards to 
needle points. The roller is first covered with a foundation 
of some inexpensive fabric to which metal teeth, preferably 
of hardened and t d steel wire, bent into the form of 
staples are secured, either at right angles to the fabric or at 
another angle thereto, after the manner of ordinary card clothing. 
Over this spiked or toothed covering the emery power is built 
up in the ordinary way to a suitable depth, so as to leave the 














points of the teeth clear above the surface thereof. The roller 
thus constructed presents, in addition to its grinding surface, a 
series of pointed spikes or pins spaced at short distances apart 
both longitudinally and circumferentially ; and as the roller 
revolves and reciprocates endwise, these teeth are brought first 
against one side and then against the other side of the card 
teeth, whereby the edges or sides of the latter are ground 
simultaneously with their points, and needle ints instead of 
diamond points result. The spikesor pins in the roller further 
serves to clear or open any obstructed spaces between the wires 
of the card clothing. (Accepted November 15, 1899.) 


23,348. R. Sellars, H. Heaton, H. Thornton, and 
The Premier Raising Machine Com , Limited, 
Cleckhea: Yorks. Machines for a Nap 
or Pile on brics. [2 Figs.) November 7, 1895.—This 
invention relates to improvements in machines for raising a na) 
or pile upon certain fabrics, the = being to provide means 
for raising such nap or pile in the direction of the weft. To this 
end there is im to one or more card-covered rollers, by 
means of any suitable mechanism, a rotary motion in the same 





blem of effecting such an arrangement would not be solved by 





direction and at about the same superficial speed as that of the 





fabric, and also a reciprocating motion across the fabric, or in 
the direction of the weft thereof. Each roller is mounted in 
slotted bearings, and kept in contact with the fabric by its own 
weight, the extent or di of such contact being regulated by 
means of screws or the like, arranged to allow the roller to be 
easily pushed back when the piecing of the fabric comes round 
and to return to the normal working position when the piecing 
has , thereby avoiding damage to the fabric or roller. The 
fabric may be round card-covered rollers and over plain 
guide rollers, as described in Specification No. 14,263 of 1896, and 
the arrangement herein described may be combined with flat card 
peer such 4 = referred ~ in the = nn ym Other 
m cations o! @ apparatus are also provided. (4 

November 15,1899.) . A a 


VEHICLES. 
22,747. H. Wilcke, Li Improvemen 
Ha’ 2. i October 29, 1998 This [rae Foca 


{1 Fig.) 

rticularly relates to the haulage of goods by steam wer, and 
fs eaid to be applicable to transit over ordinary roads, over plate- 
or other railways laid thereon, or over the natural contour of the 
ground ; and to be — advantageous in wet weather, or 
whilst ascending hills. The vehicles on which the goods are 
carried are connected in trains, and each vehicle is provided with. 
a motor, conveniently a steam engine, operating on the road 











wheels thereof ; all these engines are supplied with steam from a 
single boiler, which may either be ited on a traction engine, 
having its own motor, or may be propelled by the motors of the 
vehicles. The cars may be provided with steering gear and with 
brakes operated as is usual on railway trains. It is suggested 
that the power of the steam may in some cases be utilised upon 
the traction engine to —* air, or to generate electricity, 
which may then be employed to propel the vehicles. (Accepted 
November 15, 1899.) 


24,758. H. J. Lawson, Holborn Viaduct, London. 
Improvements in Motor Vehicles. [4 Figs.) No- 
vember 23, 1898.—This invention mainly relates to an arrange- 
ment of the frame and driving mechanism of motor vehicles, with 
the object of cheapening and simplifying the construction thereof. 
The main part of the frame is preferably formed in one piece, 
comprising two parallel longitudinal members, joined at one end 
of the vehicle by a transverse member. The free ends of the 
U-shaped frame thus formed are curved outwards and connected 
by a transverse member upon which the steering wheels may be 
mounted. Between the two end transverse members any convenient 
number of struts or ties may be arranged to impart rigidity to 
the frame, the main part or the whole of which may be con- 
structed of channel steel. One or more motors may be mounted 
either upon the front or rear end of the frame, and such motors 
may be arranged to drive the front or rear axle, either directly or 
— intermediary gear. When driving “directly” the motor 
may be geared to the driven axle by tooth gearing, but when 











driving through intermediary gear the toothed gearing is carried 
by an auxiliary shaft, on which may be mounted sprocket or other 
driving wheels for carrying chains, belts, or the like for driving 
the road axle. The body of the vehicle may be of any convenient 
form, but it is preferably arranged for two persons seated side by 
side, so that the longitudinal members of the frame are directly 
beneath and between the feet of the riders. A detachable portion 
may be arranged in the floor of the vehicle, beneath which may 
be a al mechanism supported on one of the longitudinal 
members to be used for starting, and when necessary, — the 
vehicle. The motor is — y secured by brackets to the front 
transverse member of the frame, so that it may be readily cooled 


by the current of air due to the motion of the vehicle. The vehicle: 


is steered by means of the rear wheels. aa ear may be 
arranged to give any desired number of s 8, and the driving 
may be effected through differential gear, the axle being divided 
and provided with bearings on the frame. A modified arrange- 
ment offrame is also described. (Accepted November 15, 1899.) 





UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of sae See 0. 2 ae rae time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis at the offices of ENGINEERING, 85and 36 Bedford- 
street, Strand. 





Water Suppry or Lerps.—It was reported on Friday 
to the waterworks committee of the Leeds City Council 
that the sto of water at present amounted to 
1, 288,000,000 gallons, which is equivalent to 484 days’ 
supply. This compares unfavourably with the corres- 
ponding period last year, when there were 2,592,000,000 
gallons in reserve. The excessively dry summer is largely 
responsible for the difference. 





Sregt AnD Iron aT Paris.—The new lines of railway 
which have been built, and which are building, at Paris 
on account of the expected influx of visitors at the Ex- 
position of 1900 will absorb large quantities of steel and 
iron. The Orleans Railway Company has used in under- 


P | ground work and new terminal stations about 16,000 tons 


of metal. The Western Company has used in improve- 
ments and additional tracks tons of steel and iron. 
The City of Paris, in constructing its first section of the 








Metropolitan Railway system use 5000 tons. 
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BERRYS PATENT 


Hydraulic 
Working Valves. 


HE especial attention of all USERS OF HYDRAULIC MACHINERY 
is directed to our Patent Working and Stop Valves. 


As users and manufacturers of Hydraulic Machinery in great variety 
OURSELVES, we are ina position to speak with authority on the QUALITIES 
OF THE VALVE we are submitting to your notice, and we here, without 
hesitation, affirm that it is INFINITELY SUPERIOR to any Working or Stop 
Valve YET PRODUCED. 
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JOHN BIRCH & CO., LIMITED) 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 
Telegraphic Address: “ENDEAVOUR, LONDON.” 
Purchase, Inspect, and Ship Material and Estimates, Plans and Specifications sub- 
Machinery for Engineers and Contractors mitted for all classes of Machine Tools, 
abroad, and act as Home Agents for Machinery, Sea-going and River Steamers, 
Foreign Dockyards, Arsenals, Railways, Barges, Dredgers. ails and Rolling 
Engineering Shops, Foundries, &c. Stock provided to Main Lines. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. —— 
Monthly Prices Current of Engineering Material mailed free on application. 























Telegraph Codes used :—A 1; ABC; The Engineering Telegraph Code ; The Universal Mining Code; and our own Private Code. 3281 
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AMERICAN COMPETITION.—No. XV.* 


Tue very interesting series of articles on this 
subject have dealt with it from a general, rather 
than a detailed, point of view; and it has occurred 
to me that by placing in order a few notes recently 
made during a visit to one of the most famous 
engine-building works in the world —those of 
the E. P. Allis Company, of Milwaukee, I might 
contribute a useful commentary on the generali- 
sations which have taught us the principal reasons 
of successful American competition. have not 
attempted to investigate the cost of production, 
but only some of the main features of organi- 
sation, and the result it has produced. 

The natural interest taken in the E. P. Allis Com- 
pany, owing to the fact that one-half the contract for 
the Glasgow electric tramway engines was recently 
awarded to them, will render the following notes of 
special interest, and suited to form a part of the pre- 
sent series. It is a pity some proprietors or 
managers of our prominent engine works cannot 
visit a few of these big establishments in the 
United States. It is not a question whether the 
American works are better, or worse, than our 
own; but where problems have been worked 
out so far apart as those of shop practice in 
Great Britain and the United States respec- 
tively, there must necessarily be something for 
both sides to learn. The American, more 
shrewd, and, we are constrained to say, less self- 
satisfied than the Briton, has fully recognised this 
fact ; and there is hardly the head of any important 
engineering works in the United States who has 
not taken the trouble to personally acquaint him- 
self with what is being done in England and on 
the Continent of Europe. On the other hand, 
comparatively few of our own works’ managers have 
devoted time and expense to visiting works in 
America, the country above all others which 
is the home of boldness and ingenuity, controlled 
by good practical common sense, in all things 
mechanical, Until the excitement arose over the 
Glasgow order, I doubt if a large number of British 
engineers were even acquainted with the name of 
the successful Milwaukee firm ; and of those who 
had a general notion that such an establishment ex- 
isted, probably not one in fifty were informed upon 
the importance and magnitude of its operations. 

The standard business of the Edward P. Allis 
Company is the manufacture of the type of Corliss 
engine which has been perfected by Mr. Reynolds, 
the manager of the works, and is generally known 
in the United States as the Reynolds-Corliss 
Engine. The works were started in the year 1860 
on a modest scale by the late E. P. Allis, in whose 
family the property remains, his two sons being 
now actively engaged in the conduct of affairs. 
The original business was the construction of flour- 
milling machinery, the modern roller-system being, 
we believe, introduced into America by H. P. Allis, 
presumably from the continent of Europe. This 
special line of business was followed until the year 
1877, when a notable departure was inaugurated by 
the arrival of Mr. Reynolds, whe: was skilled in 
steam-engine design, more especially in engines of 
the Corliss type. The chief part of the existing 
business is therefore cactically the growth of 22 
years, although a good deal of milling machinery 
is still made and sold. The most notable increase 
has taken place quite recently, the volume of busi- 
ness done now being practically double what it was 
three years ago. At the present time, the average 
output is an engine a day, the smallest being of 30 
horse-power, although there are very few of this 
insignificant size. This great increase in recent 
business has been due mainly to the development 
of electric traction, the firm having supplied a large 
numberof big enginesfor thispurpose. Forinstance, 
the West-End Street Railway Company of Boston, 
Massachusetts, have taken no less than 16 sets 
of engines from Messrs. Allis. Seven of these 
were delivered in one year. They were cross- 
compound engines, direct-coupled, and two had 
cylinders 32 in. and 64 in. in diameter by 60 in. 
stroke ; three had 28 in. and 56 in. cylinders by 
60 in. stroke ; and two more, 26 in. and 50 in. 
cylinders by 48 in. stroke. The other nine sets 
afterwards supplied to the same company were 
triple-expansion engines, all, excepting one set, 
having cylinders 23 in., 36 in., and 52 in. in 
diameter by 52 in. stroke. The other engine had 


* See Pages 347, 379, 413, 445, 479, 515, 549, 583, 617, 
647, 677, 713, 743, and 777 ante. We are requested nob 





to publish the name of the author of this contribution. 





16 in., 25 in., and 36 in. cylinders by 48 in. stroke. 
It will be seen that these sixteen engines were of 
no mean size, and constituted in themselves quite a 
large output. Other traction companies have also 
given orders of respectable magnitude. For 
instance, the Brooklyn Heights Company in one 
year had a round dozen of compound engines, most 
of them of the size of the largest above named. 
Six similar type engines have been ordered to be 
sent to this country for the Central London 
Railway. About the same time the Government 
Tramways of Sydney, New South Wales, took some 
of these big engines; five were required for 
Spain, six for Dublin, three for Buenos-Ayres, 
three for Middlesbrough, and three more for Shef- 
field. All these, it will be understood, are for 
electric traction only, and they by no means ex- 
haust the list of foreign orders. If to the fore- 
going we add American orders, we have a total of 
about 300 of these large engines for electric trac- 
tion purposes alone, and the data we quote from 
are by no means up to date, the famous Glasgow 
engines, for instance, not being included. Of 
course, these engines have all been built within the 
last nine years or so, since electric traction came to 
the fore. 

In pumping engines much heavy work has also 
been executed by the Milwaukee firm. A notable 
example was a steam pump that had a capacity of 
500 million gallons per day of 24 hours. The head, 
however, was only 4 ft., the pump being of the 
screw type. The duty was to flush a tunnel and 
create a flow towards Lake Michigan, and prevent 
stagnation. It was, perhaps, not a great triumph 
for the firm to secure this contract, as it was at 
their own doors ; so were five other large pumping 
— they supplied for Milwaukee. They have, 

owever, gone far enough afield in the 120 large 
pumping engines which we find on the list of 
executed work ; South Africa, Mexico, and other 
distant parts being included. In some cases, heads 
of 1500 ft. to 1800 ft. are pumped against. 
Engines for mining purposes are also sent to 
distant lands; quite a number having gone to 
Johannesburg, and others to South America, 
Mexico, Australia, &c. Rolling-mill engines add 
63 sets to the total, and these appear mostly 
to have been supplied within the last nine years. 
They are, of course, all powerful engines, and 
have been for use in the United States, except 
one set shipped to Russia. Blowing engines 
supply another large addition to the total of work 
turned out by this firm during recent years, there 
being over a hundred in all. Perhaps the most 
remarkable point in this connection is the long list 
of blowing engines supplied to the Carnegie Steel 
Company. Of these, there are 31 in all, of large 
size, ranging from 40 in, and 78 in. by 60 in. 
steam cylinders, up to 46 in. and 88 in. by 60 in. for 
compound engines, and 40 in. by 60 in. for single- 
cylinder engines. If to these blowing engines we 
add six rolling-mill engines, to say nothing of other 
machinery, we think it possible we have a record 
of the largest transaction in steam engines supplied 
by one single firm to another firm for the use of 
the latter. This, of course, would put out of the 
— transactions between manufacturers and 

ealers, although in that case we doubt if the mag- 
nitude of a similar business has often, if ever, been 
exceeded. 

It would be tedious to enumerate in detail other 
outlets for their engines which this enterprising firm 
has discovered. A large number of air-compressing 
engines have been made, whilst foundries, engi- 
neering shops, makers of agricultural machinery, 
saw mills, wagon manufacturers, cotton and 
woollen mills, sugar and oil works, paper mills, 
breweries, printers, and numberless other indus- 
tries, have taken engines from the Allis Works. 
At the time of our visit the firm had on their order- 
book thirty-four blowing engines, weighing from 
400 to 650 tons each. One set is for Eng- 
land, one for South Russia, and five for Nova 
Scotia, where one of the most complete iron works 
in the world is now being constructed. One set 
has just been shipped to France. The Nova 
Scotian engines are of the vertical cross-compound 
variety, and have two air cylinders of 100-in. each, 
and steam cylinders 50 in. and 96 in. in diameter 
by 60 in. stroke. They will blow continuously 
40,000 cubic feet of air at atmospheric pressure 
‘tod minute, against 25 lb. pressure. These are as 

rge as any engines they have yet made of the 
kind, although similar ones have been supplied to 
the Carnegie Company ; and are not, by-the-bye, 


included in the above list of blowing engines fur- 
nished to the great Pittsburg steel firm. The: 
horse-power of these big blowing engines is about 
5000. 


Through the courtesy of Messrs. Allis I was 
enabled to go through their extensive works ; and 
I was naturally curious to find out, if possible, how 
it was that an establishment with no unusual natural 
advantages, and situated about 1000 miles from an 
ocean port, could successfully compete with other 
engine-builders in all quartersof the globe. My quest 
was to some extent destined to cok in disappoint- 
ment ; at any rate, I could separate no individual 
feature which could be stated boldly for the in- 
formation of the readers of ENGINEERING. Natu- 
rally, I did not strain Messrs. Allis’ liberal offer to 
afford me all facilities, to an inquiry into their 
cost-sheets, and other details of a like nature. The 
large scale on which operations are carried out ; 
the modern and efficient plant ; the quick-running 
tools; the absence of artificial restraints in working ; 
and the splendid handling appliances, were, how- 
ever, all eloquent as to the manner in which rapidity 
of construction is attained, and cheapness of pro- 
duction secured. That the commercial manage- 
ment has been of a high order almost goes without 
saying ; but the members of the firm are unstinting 
in their praise of the engineering ability of Mr. 
Edwin Reynolds, who for so long has been the 
organiser and designer of the mechanical features 
of the engines made by the company. It is to the 
design of these engines chiefly that they attribute 
their success ; although, it need hardly be said, 
that without good management and perfect organi- 
sation, this would not suffice. 

In my tour through the shops, I saw in hand 
eight compound engines, which were being con- 
structed for the Manhattan Elevated Railroad. 
These are of 7000 horse-power each at normal load, 
but are to be capable of working up to 11,000 
horse-power continuously, although not at the same 
degree of economy. These engines, I believe, 
will operate all the elevated roads under one owner- 
ship in New York. There were also on order 11 
sets of engines for the street railway electric-power 
station on Ninety-Sixth-street and East River,, 
New York. These will work to the best economy 
at 4500 horse-power, but will run up to 7000 if 
needed. The main bearings of one set of engines 
were 35 in. in diameter and 5 ft. long. The 
shaft was of fluid pressed steel, being 37 in. in 
diameter, with a 16-in. hole. It was made at 
Bethlehem, about 1000 miles away from the works. 
At the time of my visit, I was informed there were 
orders in hand for steam engines to the extent of 
1,000,000 dols. With these big engines, at the 
best point of economy, the steam consumption is 
about 144 lb. per indicated horse-power per hour. 
This is the ordinary practice of the firm when using 
commercially dry steam, having about 20 per cent. 
of moisture, 

Among some of the heavy machine-tools in opera- 
tion may be mentioned planing machines, to take 
work, 10 ft. square; a boring mill to operate on 
a diameter of 14 ft. ; alathe toturn 40-ft. flywheels ; 
and other lathes of 30 ft. and 32 ft. capacity. There 
was @ 500-ton hydraulic press for forcing on crank- 
pins; there were vertical lathes to take 10 ft. 
under the heads and 22 ft. in diameter, a new one 
being in progress to take 12 ft. in height and 24 ft. 
in diameter by moving out the standards. This is 
the heaviest tool of the kind yet made, and is 
being built especially by the Niles Tool Works at 
Hamilton, Ohio. The floor space of the shops is 
22 acres, and another machine shop, 400 ft. square, 
has just been acquired at Buffalo. This latter is a 
well-equipped works, and will help to relieve pres- 
sure of orders. The firm make their own castings, 
and attribute a good deal of their success to atten- 
tion in this department. The working hours are 
from 7 to 12 and 1 to 6, or 10 hours. A night 
shift keeps the big tools going.. The works are served 
by one 50-ton electric crane, five of 30 tons, two 
of 20 tons, and one of 10 tons. All these are run 
at high speeds, and contribute largely to the rapidity 
with which work is turned out. 





SAN GABRIEL ELECTRIC COMPANY. 
(Concluded from page 783.) 


In our last article we described the generating 
_— and high-tension transmission system of the 
an Gabriel Electric Company, California, installed 





by the Westinghouse Electric and Manufacturing 
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Company, carrying current from Azusa to the city 
of Los Angeles, a distance of 23 miles. 

The service demanded from the San Gabriel 
plant is of such a varied character as to make it 
requisite that the lowering transformers should 
deliver radically different electromotive forces. 
Two 150-kilowatt Westinghouse transformers, sup- 
plying the 500-volt rotaries, are wound for the 
secondary delivery of either 370, 400, 440, or 460 
volts (see diagram, Fig. 6). Four 125-kilowatt 
Westinghouse transformers deliver normally 218 
volts. Four 150-kilowatt transformers deliver 2400 
volts. Two 125-kilowatt transformers deliver a 
very wide range of electromotive force to the regu- 
lating dials and reverse switches, and to the series 
transformers, whose primaries take current from 
the regulators, and whose secondaries are cut into 
the four legs of the two-phase circuits leading to 
the 250-volt direct-current rotaries. Completing 
the first equipment of this station are two 250- 
kilowatt Westinghouse transformers, delivering 218 
volts (Fig. 6). 

There have recently been added to the sub-station 
two 2560-kilowatt Westinghouse transformers, ar- 
ranged for a three-phase line for either 15,000 volts 
or 30,000 volts, delivering to a new Westinghouse 
rotary converter, which has also been installed. The 
latter is 400-kilowatt, 6000 alternations, two-phase, 
delivering direct current at 550 volts. 

Four varieties of electric service are operated 
from the Los Angeles sub-station (see Fig. 7): 
(1) a single-phase 2400-volt lighting system for 
residence and outlying districts ; (2) a 2400-volt 
two-phase power service for induction motors ; 
(3) a 500-volt direct-current power service for 
direct current to motors, elevators, &c.; and (4) 
a 220-volt direct current three-wire service for 
incandescent and constant potential arc lighting 
on either the 110 or 220-volt system. The 2400- 
volt single-phase lighting circuits are on one side 
or the other of the two-phase 2400-volt power 
system, as the delivery of both incandescent light- 
ing and power from the same transformers is easily 
arranged. The 500-volt power service was made 
necessary by the large number of 500-volt direct- 
current motors in use in Los Angeles prior to the 
installation of the San Gabriel plant. The 220-volt 
three-wire direct-current system was adopted in- 
stead of alternate-current distribution, as a direct- 
current system was already in operation. 

On the two-phase power circuit several large 
Westinghouse type ‘‘C” induction motors are 
operated. Among the larger consumers are the 
Glebe Flour and Feed Mills, using a 100 horse- 
power motor, and a 40 horse-power motor, operated 
direstly from the 2400 volt lines, at a distance of 
one mile from the sub-station. The capacity of the 
Globe Mills was guaranteed at 200 barrels of flour 
a day ; but they have had a regular output of 266 
barrels per day. As the mill is constantly operated 
at the higher output, the starting by an induction 
motor was considered to present great difficulties, 
since it was necessary to start at full load of the 
100 horse-power motor, and the starting. torque is 
said to be 14 times full load torque. The machinery 
is divided into two portions, operated by the 100 
horse-power and the 40 horse-power motors respec- 
tively, and each takes up its given load - with 
surprising ease and celerity. The City Brick 
Company, three miles distant, operates a 40 horse- 
power motor with transformers at 400 volts. The 
Bradley Fertilising Company, six miles distant in 
another direction, operates a 50 horse-power, a 20 
horse-power, and a 74 horse-power, motor. 

The direct current at 500 volts is taken from 
a 225-kilowatt Westinghouse compound - wound 
rotary converter (Fig. 7), which receives two-phase 
current at 380 volts from two 150-kilowatt trans- 
formers. Four secondary leads of 370, 400, 440, 
and 460 volts respectively are brought out of 
these transformers (Fig. 6), so that any neces- 
sary voltage may be obtained on the direct- 
current side of the rotary converter. Direct cur- 
rent is taken off by two sets of carbon brushes, 
with two brushes on each arm; the armatures 
are wound with copper straps, and there are 
four collector rings on the alternating - current 
end, while overhanging as an extension of the 
main shaft, is an induction-starting motor. The 


starting from the alternating-current end is there- 
fore a process of driving the rotary as a direct-current 
generator by the starting motor, and thereby ex- 
citing the fields, which in the 225 kilowatt rotaries 
are simply shunt-wound. The San Gabriel rotaries 
may be started from the direct-current side also as 





direct-current motors, when direct current is avail- 
able. 

Incandescent lighting is delivered from these 
rotaries on the ‘‘ Lamme ” system of electrical dis- 
tribution, in which the circuits are of three con- 
ductors—a positive, a negative, and a neutral. The 
rotaries deliver from 220 to 240 volts in direct 
current to the outside wires of the three-wire 
system according to the load, while the neutral is 
carried back to the reducing transformers, where it 
taps into the middle point of the secondaries of the 
two-phase transformers from which the rotary is 
operated. 

The auxiliary steam plant adjoining the sub- 
station at Los Angeles consists of 500 horse-power 





The entire system resolves itself into five distinct 
portions : (1) the Azusa station ; (2) the Los Angeles 
steam plant ; (3) the 500-volt circuit from the Los 
Angeles Railway Company ; (4) the 500-volt rotary ; 
and (5) the 250-volt rotories. From the three first- 
named sources of power, four different characters 
of service are rendered. During the dry summer 
of 1898, the Azusa plant delivered at times but 
one-third of its capacity to the line ; but within a 
month of the commencement of operations by the 
company, the demand for current exceeded the 
nominal capacity of the plant. The auxiliary 
steam plant was therefore installed to carry the 
2400-volt service. It soon transpired, however, 





that these two sources of power were at least 250 
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water-tube boilers, for which oil is burnt as fuel, 
and a 500 horse-power Corliss steam engine belted 
to a 500-kilowatt Westinghouse two-phase genera- 
tor, 2400 volts. The exciter is belted to the end of 
the generator shaft. During periods of low water 
in the Azusa station, this generator operates the 
2400-volt circuit and supplies a surpius current to 
the two-phase sides of the four 150-kilowatt lower- 
ing transformers, which deliver three-phase current 
to the line at 15,000 volts, thus working in parallel 
with the Azusa power-house. 

Diagram Fig. 7 presents in simplified form the 
possible combinations existing in the Los Angeles 
sub-station. Every variety of current may be 
transformed from the line potential, or conversely 
either the steam-driven generator or the 500-volt 
rotary (if driven from the direct-current side) may 
deliver three-phase current to the line, thereby 
assisting the Azusa plant, or operating the entire 
service should the transmission from Azusa be dis- 
abled. During the peak of the load, the 500-volt 
rotary has been thus operated from the Los Angeles 
railway plant, which, in addition, has also carried 
the 500-volt power circuit of the San Gabriel Com- 
pany. During the unprecedented drought in Cali- 
fornia during the summer of 1898, this expedient 
has enabled the San Gabriel Company to maintain 
uninterrupted service. 








kilowatts short of the load. The only other avail- 
able source of power was the Los Angeles railway 
plant, which was connected to the system from the 
operation of the 500-volt rotary from the direct- 
current side. 

Since the inception of operations the San 
Gabriel Electric Company has supplied current to 
its customers without interruption, in spite of the 
varying character of the load of the four classes of 
service. It is interesting to note the combinations 
that are possible : first, the entire plant may be 
operated from Azusa, in which the generators as 
well as the 2650-volt rotaries may be run either 
singly or in multiple ; second, operating the entire 
system from the steam plant; third, running the 
entire system from the railway plant through the 
500-volt rotary ; fourth, the operation of any or all 
of these sources of power either singly or in multiple; 
fifth, the running of the 225-volt rotaries in multiple 
from the alternating-current side, and in series on 
the direct-current side, in which event one rotary 
delivers 220- volt service, and the two being in 
series operate the 500-volt power circuit; and 
sixth, the operation of the 400 kilowatt, and the 
two 225-kilowatt rotaries in series from the railway 
plant, one 225-kilowatt rotary operating half of the 
three-wire system direct at 220 volts, and the other 
rotary operating at 220 volts in series with the 
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other half of the three-wire load. The auxiliary 
steam plant is also run in multiple, with the two 
995 - kilowatt rotaries in series. One of the 
two 225-kilowatt rotaries has been run in 
single phase, furnishing 220 volts aud 70 per cent. 
of the total capacity of the machine. Both the 
225-kilowatt rotaries have been run in multiple, 
one as a two-phase and the other as a single-phase 
machine, and in no instance has the polarity been 
reversed. 

During the peak of the load, four different 
stations, three of them widely separated, are elec- 
trically tied together for the delivery of incandes- 
cent service ; namely, the Azusa water-power plant, 
the auxiliary steam plant at Los Angeles, the San 
Gabriel sub-station, and the Los Angeles railway 
plant. The four stations are entirely dissimilar, as 
they deliver respectively 15,000 volts three-phase, 
2400 volts two-phase, 500 volts ‘direct current, and 
200 volts direct current ; nevertheless, they are all 
coupled together in parallel for the operation of 
entirely different and independent systems of dis- 
tribution. 

The intricate nature of the combinations and 
varieties of service rendered by this plant have 
necessitated a switchboard of more than ordinary 
interest. The usual type of Westinghouse switch- 
board has been provided. Panel I serves for the 
exciters, and carries a 100-ampere ammeter, a 150- 
volt voltmeter, two synchronising lamps and plugs, 
a double rheostat for controlling the exciter and 
generator fields respectively, a voltmeter plug- 
switch, two generator field plug-switches, two 
double-pole double-throw switches, one for exciting 
the auxiliary generator field for the rotary, and the 
other for exciting it from its own exciter, and ten 
single-pole fuse blocks. The other panels are 
equipped in a somewhat similar manner with suit- 
able devices for their special purposes. 

To the left of the direct current end of the third 
rotary is the switchboard controlling the 500-volt 
service, and the low tension or three-wire distribu- 
tion system ; the first seven panels from the front 
control seven separate feeders. The panels of these 
switchboards are provided with all the necessary de- 
vices according to the latest Westinghouse practice. 

The local distribution through the city of Los 
Angeles is carried in creosoted wooden ducts. 
There are sixteen different centres of distribution 
in the underground conduit area, all of which are 
reached by 500,000 circular mil. cables, or 200,000 
mil. mains. Rubber-covered cable is used exclu- 
sively, and both the 500-volt and 220-volt direct- 
current services are underground. The neutrals 
are connected solid, but the outside wires are fused 
through a reliable street fuse-box designed and 
supplied by the San Gabriel Electric Company. 
Manholes are made in the streets, and service 
boxes are placed in front of each separate property. 
No boosters are used at present, but one of the 
smaller rotaries will be used for that purpose when 
it becomes necessary to do so. 

On the Pacific Slope electricity is destined to 
play a pronounced part in economical development. 

atural conditions tend to make this energy almost 
essential to advancing civilisation. Cheap fuel has 
been the one element lacking as an aid to progress. 
What Nature has denied in the way of fuel, she 
has abundantly compensated for in opportunities 
for the development of current from mountain 
streams. On all parts of the Pacific Slope, from 
Puget Sound to San Diego, electrical projects are 
taking shape which will do more than all else to 
affect favourably the industrial activity of the cities 
and country districts. Two other projects for 
utilising the water of the San Gabriel river are 
already receiving attention. 








MESSRS. SCHNEIDER AND CO.’S 

WORKS AT CREUSOT.—No. LXXIV. 
ScuneweEr-Canet Navat Turrets—(concluded). 

Closed Turret, Worked by Hand or Electric 
Power, for 28-Oentimetre (11.023-In.) Gun.—This 
turret is illustrated by Figs. 676 to 678, page 816. 

e installation comprises the following principal 
parts : The carriage and slide; the turret and its 
Totary mechanism; the training mechanism and 
the hoist. ‘The carriage proper consists of a jacket 
provided with trunnions, with the recoil cylinder 
and the collars that hold the compressed air re- 
cuperator ; it is fitted inside with gun-metal rings 


for elevating the gun. The slide consists of two 
cheeks, of plates and angles,’ which rest on ‘a 
soleplate fixed to the top flooring of the turret, and 
which carry the trunnion plates that receive the 
trunnions of the jacket. To facilitate the elevation 
of the gun and jacket, the trunnions are sur- 
rounded by a ring of antifriction rollers. The right- 
hand cheek is made with a bracket for the elevat- 
ing mechanism. The recoil cylinder is on the 
Schneider-Canet system, with central counter-rod ; 
it is joined to the compressed air recuperator placed 
under the jacket, through a pipe that opens on the 
front part of the cylinder, as well as through a small 
branch on the pipe, and ending at the rear of the 
cylinder in a gun-metal chest which contains the 
valve that controls the running in of the gun. 
When recoil takes place, the piston-rod enters the 
cylinder, and drives out a quantity of liquid equal 
to its volume; this acts on one of the sides of 
the recuperator piston, the latter serving as a 
compressor for the air, the expansion of which 





Fig. 678. 


Pian or TURRET FOR 


during the return of the gun, causes the liquid to 
resume its original place. 

The turret is fitted with a central ammunition 
hoist, and consists of the rotating turret plat- 
form made of two floorings of plates joined 
together by a circular vertical beam in a line 
beneath the roller path, and by two longitudinal 
ones under the slide cheeks. The top flooring is 
fitted with a steel plate caisson which forms the 
inside of the turret and carries the rotating shell 
and its plating. The central tube is formed of 
steel plates, partly cylindrical and partly in the 
shape of a truncated cone, protected by armour ; 
the two parts being joined together by a cast steel 
angle-ring. The top part of the tube is connected 
to the lower flooring of the platform by a circular 
caisson of cast steel, the inside surface of which 
forms a roller path for the set of vertical rollers. 
The cylindrical part of the tube is fitted with the 
circular rack for lateral training. The hydraulic 
cylinder at the foot of the central tube forms a pivot 
on which the greater part of the revolving weight 
rests, and which enables the turret to be raised 
for inspection of the rollers. The rotating me- 
chanism contains the set of conical horizontal 
rollers, on which rests part of the weight of the 
platform, and the set of cylindrical vertical rollers 
which insures the centring of the system. A latch 
bolt is introduced for fixing the turret when at 
sea. 

The mechanism for elevating the gun consists of 
a toothed rack placed under the jacket, and which 
gears with a pinion on a shaft carrying a helical 
toothed wheel. An endless screw that drives the 
latter is connected to a working crank through two 
bevel pinions. The gun can be trained by hand or 





which guide the gun during recoil. At the lower 
part, a shoe is provided on which is the sector 
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electric power. An endless screw is keyed on the 
electric motor shaft ; this drives a helicoidal wheel 


the shaft of which carries a pinion which gears in 
the circular rack fitted to the central tube. The 
electriv motor is driven by a commutator of the 
type styled ‘‘cartouche électrique” placed on the 
right of the carriage within easy reach of the 
gunner. For training the gun by hand, the me- 
chanism comprises a wheel, toothed on the inside 
of the rim, keyed on the helicoidal wheel shaft, and 
a suitable gearing. The two sets of gearing may 
be thrown in or out by means of a clutch, accord- 
ing to whether hand or electric power be em- 
ployed. : 

The gun is supplied with ammunition by means 
of a carrier containing three compartments placed 
side by side, fitted with three pairs of rollers that 
travel in the guides placed inside the central tube. 
The lower pair of rollers is fitted to two arms 
jointed on the charge-holder ; a ring is fixed on 
the cross-piece that unites the two arms; it holds 
an endless chain worked by a winch placed in the 
lower part of the system. The chain passes round 








28-CENTIMETRE GUN. 


the tension pulley between the two floors of the 
rotating platform. The winch is worked from an 
electric motor which operates a horizontal shaft 
provided with a brake. The carrier descends by 
its own weight, the speed being regulated by the 
brake. The motor is started with the help of a 
rheostat. The winch can also be worked by hand 
from the charging-room. Safety devices are pro- 
vided for stopping the carrier at both ends of its 
travel. The projectile is brought to the rear of the 
gun in a truck provided with three compartments, 
and made to travel on rails, and a small turntable, 
placed on the top flooring of the rotating platform. 








THE LANCASHIRE, DERBYSHIRE, 
AND EAST COAST RAILWAY. 
(Concluded from page 747.) 

THE most important bridges and viaducts on this 
railway are illustrated by the diagrams, Figs. 6 to 
10, on our two-page plate. By far the heaviest of 
these works is the River Trent Viaduct, which has 
four river spans, with approaches on 20 brick arches 
on one side, and 39 similar arches on the other. 
The four river spans are each 115 ft. (centre to 
centre) or 110 ft. in the clear, supported on cast- 
iron cylinders filled with Portland cement con- 
crete, 9 ft. in diameter at their upper part, 
enlarged to 15 ft. at their lower extremities, and 
arranged in pairs. These cylinders were in all 
cases carried down some 16 ft. below the present 
river bed, through varying thicknesses of river de- 
posits, resting on sandy gravels, to the solid blue- 
marl. The sinking was unaccompanied by any 
water difficulty, a small pulsometer pump sufficing 
to keep all percolation under, save in one case, 
where a spring was met with, and a concrete plug 
had to be inserted. The whole of the excavation 
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SCHNEIDER-CANET TURRET AND AMMUNITION HOIST FOR 28-CENTIMETRE GUN. 


Fig.676. 


was raised by grabs through the cylinders without 
recourse being had to working under pressure. The 
steel superstructure for the river spans was sup- 
plied and erected by Messrs. Andrew Handyside 


(For Description, see Page 815.) 


Fig.671. 


was driven and the heads united by a framework 
to be embedded in the concrete. Eight piers were 


‘thus treated on the west side, but as the cost 


came out more than was anticipated, the piling 


and Co., of Derby ; it is illustrated in full detail by was abandoned, and in all cases save one, the 


Figs. 11 to 48 of our two-page plate. The girders 
are lattices of the N-type, the upper boom being 
curved so as to form a modified bowstring. 
The flooring consists cf cross girders supporting 
rail- bearers with buckle plates in between, the 
whole being covered with special asphalte prepara- 
tion. The rails are supported by longitudinal baulks 
bedded in the asphalte surfacing. 

The height of the rail level on the river spans 
necessitated long approaches consisting of 59 arched 
spans (35 ft. each), 20 on the east side and 39 on 
the west side. It was originally intended to support 
the concrete foundations of the piers on piles, but 
after the piles for one span had been driven, the 
arrangement was modified so as to diminish the 
shearing stress on the concrete blocks and distri- 


bute the load more evenly. An extra line of piles” 





foundations were carried through the alluvium to 
the red marl, the depth below the surface varying 
from 20 ft. to 30 ft. In the case of one pier, 
where the old bed of the river was struck, the con- 
crete block was allowed to rest on the gravel, 
which was very compact. These numerous spans 
on each side of the river were unavoidable, on 
account of providing the requisite flood openings 
required by a clause in the company’s Act of Parlia- 
ment. a 

The ruling gradient on the first section of the 
railway is 1 in 120, and the minimum curve 40 
chains in radius. There are four stations, Skel- 
lingthorpe, Doddington and Harby, Clifton-on- 
Trent, and Fledborough, and several agricultural 
sidings at intermediate places worked by an 
**Armets”’ lock and key. 








In many cases the 








signals, where the skyline is obscured by trees, 
are provided with a sight-board which improves 
their visibilty. The station buildings on the first 
section, like those on the rest of the lin, are par- 
ticularly neat red-brick structures with gauged 
arched fronts and verandahs. The company have 
running powers to Lincoln and other stations 
over the Great Northern and Great Eastern 
joint lines from Pyewipe Junction, and the Great 

astern Railway has reciprocal running powers 
over the entire system of the Lancashire, Derby- 
shire, and East Coast Railway. At Tuxford, or the 
Dukeries Junction, where section No. 2 commenced, 
there is a large exchange station for passengers and 
coal traffic vid the Great Northern main line to 
London and a junction with that line toward Ret- 
ford. Tuxford is at the eastern end of Sherwood 
Forest or the so-called ‘‘ Dukeries” (Welbeck, 
Clumber, Thoresby, and Rufford Parks), one of 
the most picturesque and richest districts in Eng- 
land. The Wigan Coal and Iron Company possess 
a ninety-nine years’ mining lease over 33,000 acres 
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cracks were very difficult to tackle with explosives, 
and far too hard for the steam navvy. Scarcliffe 
Station island platform is ingeniously retained 
with a wall of sleepers topped by a heavy wooden 
curb, and here, again, the buildings are of wood, 
but look particularly neat. 

A heavy rock cutting, some 30 chains in length 
and over 70 ft. deep, leads up to the longest 
tunnel on the line under the hill upon which stands 
Bolsover Castle. This tunnel is 2625 yards in length, 
and is therefore the third longest in the United 
Kingdom. The tunnel is throughout on the gradient 
of 1 in 120, falling towards Chesterfield. It is 26 ft. 
wide at the springing, with a semicircular arch ; it 
is lined throughout with brickwork (2 ft. thick), 
and was driven from sixteen faces. Much difficulty 
was experienced from water, and as for a short 
distance the crown of the tunnel at the east end 
showed signs of slight subsidence, an invert was 
put in for one-third of its length after the tunnel 
was practically complete, and the cost very consider- 
ably enhanced thereby. Thistunnel required about 
25,000,000 bricks. Beyond the tunnel there is a 
heavy cutting through the carboniferous shales. 
While the works were in the contractors’ hands— 
the shale is bad when tipped to bank till it gets 
consolidated —a heavy slip occurred near Ches- 
terfield on the side-lying ground, which necessi- 
tated taking out the slope to about 3 to 1. No 
further trouble has since occurred. Below Bol- 
sover Station is a handsome viaduct over the Mid- 
land Railway, 70 ft. high, with eight semicircular 
arches of 35 ft. span—total length, 370 ft. Between 
Bolsover and Duckmanton, is the important Mark- 
ham Junction for the Bolsover and Markham Col- 
lieries, belonging to the Staveley Coal and Iron 
Company, and near the two lies Mr. Emerson 
Bainbridge’s famous model mining village run on 
the co-operative system. 

The next cutting, over 68 ft. deep, beyond Mark- 
ham Junction, is again through the treacherous 
shales. The slopes (1 to 1), considering the class 
of material, seem somewhat steep, but the cost of 
easier slopes would have been well-nigh prohibi- 
tive, and the work now standing satisfactorily. 
The Duckmanton Tunnel, although only 500 yards 
in length, entailed considerable difficulty in build- 
ing, owing to the presence of old coal work- 
ings and the treacherous and broken character of 
the strata driven through. At Duckmanton there 
is a crossing of the Great Central Railway ; this is 
carried over the line, which is in a deep cutting, by 
plate girders supported on steel columns. The deep 
cutting between Arkwright town (where there is a 
branch to Calow and Bonds Main Colliery) and 
Chesterfield, contained some 300,000 cubic yards, 
mostly hard rock. The Chesterfield Viaduct next 
occurs ; this has a single bowstring span of 115 ft. 
over the Midland Railway, and three N-type girder 
spans over the Great Central Railway, with seven 
brick-arched spans from 58 ft. to 30 ft., the total 
length being 700 ft., and the height above founda- 
tions 63 ft. The Boythorpe Viaduct, which carries 
theline over the Midland Railway and the Boythorpe 
branch, is 320 ft. in length and 35 ft. high, and 
consists of two girder spans and two arched spans, 
one on the square and the other on the skew. Ches- 
tertield, which is the present westerly terminus, is a 
remarkably picturesque town, its not least notice- 
able feature being the well-known corkscrew steeple, 
which can be seen for a long distance in every 
direction. Fig. 50 on page 817 is a plan of the 
Chesterfield Station aed tation yard, which con- 
tains considerable siding and shed accommodation. 

The branch from Langwith Junction to Beighton 
Junction is about 12 miles in length, and was part 
of the work carried out by Messrs. Pearson and 
Son ; the earthwork is remarkably heavy through- 
out, and for the first 5 miles the whole of the 
cuttings are practically through solid rock. The 
rock is bastard magnesian limestone, where the 
bands are thinner and the intervals filled with 
material broader than ordinary, the cracks, fis- 
sures, and faults being very numerous. These 
cuttings were got out with sides } to 1 towards 
the bottom, and rounded bell-mounted slopes at 
the top, and there are distinct signs now visible 
that the rock, though hard at first, is becoming 
affected by the weather. This rock gets harder 


when exposed fora short time. The numerous roads 
crossing the line are here carried on flying arches, 
the rock cuttings furnishing sufficiently solid abut- 
ments to support them. 

Between Langwith and Creswell, the first station, 
there are two important branch lines, one to Lang- 


with Colliery, belonging to the Sheepbridge Coal 
and Iron Company, and the new Bolsover Com- 
pany’s Colliery at Creswell, with a pit 445 yards 
in depth, and an output of 3000 tons a day, em- 
ploying 1200 men. Here has been erected another 
model mining village, run on the co-operative plan, 
under the supervision of Mr. Emerson Bainbridge, 
M.P. Creswell is the nearest station to Welbeck 
Abbey. Between Creswell and Clowne the line 
crosses the famous picturesque valley known as 
Markland Gripps, on the Duke of Portland’s estate. 
The Midland Railway tried to lay out their Staveley 
branch along this narrow valley, but were compelled 
by the old Duke of Portland to lay the line out 
well to the northward, a route which involved some 
exceedingly heavy work. The viaduct over Mark- 
land Gripps is 220 ft. in length and 50 ft. high, 
and consists of six spans of 28 ft., with semi- 
circular arches. The arches are in brindle brick, 
the rest in fine-grained sandstone, with ashlar 
string courses, caps, and quoins. It is a remark- 
ably handsome structure, and actually improves 
the look of the valley instead of disfiguring it. 
Close to Clowne, which is the summit of the line at 
450 ft. above the sea, there is another important 
branch to the Southgate Colliery belonging to the 
Shireoaks Company, with a daily output of 600 tons. 
Between Clowne and Sprinkhill there are several 
very heavy cuttings and banks, chiefly through 
shales, and these have given rise to some nasty 
slips. Another important colliery branch occurs 
here, connecting with the Staveley Company’s 
Balborough Colliery, with an output of 1000 tons a 
day. South of Sprinkhill occurs the third tunnel 
on the line, 492 yards in length ; here considerable 
trouble was also encountered owing to the excep- 
tionally heavy nature of the ground, the lining of 
the tunnel for a considerable length being as much 
as 3 ft. 6 in. thick with a strong invert. The work 
between Sprinkhill and Killamarsh still continues 
most heavy ; beyond the latter station there are two 
steel viaducts, one over a public road with three 
spans and the other over the River Rother. 
Beighton ends the branch junction with the Midland 
Railway.* The work of doubling this part of the 
Midlend line right through to Sheffield is being 
pushed on actively by that company, partly to meet 
their own increase of traffic and partly to accommo- 
date the prospective traffic from the Great Eastern 
Railway. There is no arrangement for this vid the 
Lancashire, Derbyshire, and East Coast Railway. 
This widening involves very heavy and costly work, 
but will greatly facilitate dealing with the enormous 
mass of traffic in this congested district. The last 
link in the through line is being quickly forged by 
the construction of a loop line, nearly four miles in 
length, between Treeton and Brightside and Atter- 
cliffe. This loop will afford a considerably shorter 
route into the heart of the Sheftield district than the 
present Midland route vid Rotherham, and is being 
constructed by the Sheffield District Railway Com- 
pany. The engineers are Messrs. R. Elliott Cooper, 
and J. Wilson, and the works, which are of a 
very heavy character, are being carried out by 
Mr. J. E. Wills as contractor. The Midland 
Railway is left 5 or 6 chains beyond Treeton 
Station, and the new line is carried on a high em- 
bankment and then by a viaduct at Cotcliffe of 
seven 30-ft. spans on the square, and two skew 
spans, one over the River Rother of 40 ft., and 
the other over a public road. This is again fol- 
lowed by a further high embankment, then a deep 
cutting and 83 yards tunnel under Tinsley Wood. 
The line then passes quite close to Brinsworth, the 
future workingman’s suburb of Sheffield, which is 
now being developed under the auspices of Earl 
Fitzwilliam. Another heavy embankment carries 
the line to Tinsley, where the main road is crossed 
by an iron girder bridge. A girder bridge sup- 
ported on steel columns carries the line over the 
canal and the Rotherham branch of the Great Central 
Railway. Tinsley-road Station covers a large area 
and is located to a great extent on a heavy embank- 
ment. 

At this place, which is the extreme north- 
eastern suburb of Sheffield, with the object of 
economising space, a peculiar construction has 
been adopted in connection with the station, the 
west abutment of the road bridge being constructed 
so as to afford a covered way from the up, to the 
down, side of the line, with inclined approaches to 





* Since the completion of the four contracts above 
described, the Beighton Extension, the Shirebrook Curve, 
and the Calow Colliery Branch, have been carried out by 





Messrs. Price and Wills as contractors. 





and from the station, and with a road through 
the thickness of the abutment itself. The em- 
bankment across the meadows to the River Don 
is about 27 ft. high and 50 chains in length, 
and contains, including the Tinsley station yard, 
some 400,000 cubic yards of material. The river 
bridge over the Don is on the skew with a span of 
101 {t. (80 ft. on the square). The line is carried 
on the top of lattice girders 10 ft. in depth ; the 
masonry consists of hard Sheffield stocks faced 
with brindles. The steelwork for this bridge, as 
well as the skew road crossing beyond, is by Messrs, 
E. C. and J. Keay, of Birmingham, who have also 
provided the whole of the remaining bridges. 

From Brightside to Attercliffe, the Sheftield 
District line will have running powers over 
the Midland Railway; the necessary widening is 
actively going on for this object in the hands of 
the company at the present time. At Attercliffe, 
however, the Sheffield District Railway, and inci- 
dentally the Lancashire, Derbyshire, and East 
Coast Railway, and the Great Eastern Railway, 

ssess one of the finest goods yards which has 
a laid out of recent years. The company was 
fortunate enough to secure some low-lying meadows 
adjoining the river and canals, with an area of 
about 33 acres, which had remained unutilised in 
the heart of a district simply crowded with huge 
works. The creation of an ideal yard was only a 
question of making use of the material from the 
surrounding tips and levelling off these meadows 
to the height of the adjacent works. About 
half the available area secured hy the company 
has been thus filled up; it took twelve months’ 
tipping, at the rate of 3000 cubic yards a week, to 
complete this. 

In the Sheffield yards, owing to the conges- 
tion of traffic, it is found impossible to sort out 
the trucks for the various works with anything 
like promptitude, and the unavoidable delays in 
delivery are chiefly caused by the want of space 
for cart access. The Sheffield District Railway’s 
yard having no such restrictions of space to contend 
with, has been specially laid out so as to afford the 
most convenient cart access, a broad cart road 
30 ft. in width being placed between each pair of 
tracks. In this way, no matter where a truck may 
be shunted, it can be reached at any time without 
difficulty, for the purpose of unloading. There is 
a double ten-truck shed erected at present, with 
the foundations for doubling at an early date. 
The yard is so placed that sidings can be run from 
it directly into the works of Woodhouse and Nixon, 
Jonas and Colvers, Hadfield and Sanderson, and 
Thomas Firth, Limited. 

The cost of the Lancashire, Derbyshire, and Kast 
Coast Railway, including partial equipment, has 
been nearly 42,0001. a mile, a high price for modern 
lines, but a reasonable one, if it be remembered that 
about one-third of the work is heavier than on most 
other lines in England, excepting the main Midland 
Railway line through Derbyshire, to which it closely 
approximates in character. Although the Shef- 
field District Railway has not been yet opened, 
and the new through route for the Great 
Eastern Railway into Sheffield is not completed, 
the net receipts for the six months ending 
December 31, 1898, were over double those for 
six months ending June 30, 1897, so that the in- 
crease in the traffic has been very satisfactory for 
the two years and six weeks during which the 
Lancashire, Derbyshire, and East Coast Railway 
has been in part opened for traffic, and the directors 
have been able to pay 2 per cent. on their first 

reference shares. When the Sheffield District 
Gatley is opened early next year, there can be 
no question that the Lancashire, Derbyshire, and 
East Coast Railway will become a very satisfactory 
paying property. The Great Eastern Railway has 
recognised this fact and the importence of the line 
to their system in the most practical manner, by 
taking 250,0001. of its stock and 25,0001. of the 
Sheffield District Railway stock and being repre- 
sented by two directors en their respective boards. 

The remainder of the eastern portion of the 
Lancashire, Derbyshire, and East Coast Railway 
Company’s system is going to be carried out by 4 
separate company called the Lincoln and East Coast 
Railway and Dock Company, which has obtained 
the necessary powers to take over the portion of the 
railway authorised by the Lancashire, Derbyshire, 
and East Coast Railway Act of 1891. This company 
has taken over the Louth and East Coast Railway 
and the Sutton and Willoughby Company's under- 
takings. This will afford the much-desired new 
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outlet on ‘the coast for Sheffield and Chesterfield 
with all the inland districts between them, and 
will turn Sutton-on-the-Sea into a new and impor- 
tant coaling port. We are indebted to the engineer, 
Mr. R. Elliott Cooper, for access to the plans, sec- 
tions, and drawings, and other information from 
which the above account of the most important 
line recently constructed in the North of England, 
has been compiled ; as well as for the photographs 
from which our illustrations have been prepared ; 
and also to Messrs. S. Pearson and Son, the con- 
tractors. 


THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS AND ENGINEERS. 
(From our New York CoRRESPONDENT.) 

(Concluded from rage 787.) 

One of the most important contributions to the 
Proceedings was the paper by Mr. J. J. Woodward, 
Naval Constructor, on the ‘Electric Plant of the 
United States Battleships Kearsargeand Kentucky.” 
We shall shortly publish an abstract of this paper. 

Some of the contributions that closed this ex- 
tremely interesting meeting were of exceptional 














Fias, 26 anp 27. ExrorricaLty WoRKED WarTERTIGHT Doors. 


interest, and prominent among them wasa paper on 
the 


Denver Ciass OF PROTECTED CRUISERS. 


This was contributed by Chief Constructor Philip 
Hichborn, and its full title was ‘‘ Designs for the 
Denver Class, Sheathed Protected Cruisers.” It may 
be mentioned that this paper called out more ani- 
mated discussion than any other on thelist. After 
showing the bearing of the Act of Congress on the 
subject, and stating that the chief characteristics 
of the design had been settled and approved by the 
Department before the plans were finally prepared, 
the author eaid : 


_In the new designs a liberal allowance has been as- 
signed to all the principal weights, and there has been no 
attempt to secure “fancy ” results either on paper or on 
trial. They have been designed for hard service, and the 
offensive and defensive properties, suitable speed, dura- 
bility, habitability, &., were carefully considered in deter- 
mining their characteristics. Owing to the nature of the 
service which they were likely to perform, independence 
of coaling and repair stations, as far as possible, was be- 
lieved to be an important consideration. 

Tn view of the fact that the vessels were to be sheathed 
and coppered, and that the machinery was to be liberally 
Proportioned, a speed of 164 knots, as representing the 
capacity of the vessel at all times, was considered sufficient, 
and easily places the ships in the class with our earlier 
vessels making 19 or 20 knots on a forced trial with clean 
bottoms. 

The coal supply is repreeented by a bunker capacity of 


700 tons: sufficient to give them a radius of action at full 
speed of nearly 2500 knots, and at the most economical 
rate of steaming—probably in the neighbourhood of 10 
knots—they will be able to steam about 7000 knots with- 
out re-coaling. This would cover a continuous trip from 
San Francisco to i 

Careful consideration has been given to the strength of 
the vessels, and the —_— are unusually heavy. The 
frames are s 36 in. throughout the length of the 
vessel. The inner bottom will be 204 ft. in length, divided 
into 29 compartments. Between the inner bottom and 
the protective deck there will be 67 watertight compart- 
ments, and above the protected deck 39, making a total of 
135 compartments in the vessel. They will have three 
complete steel decks. There will be three longitudinals 
on each side of the watertight 34-in. vertical keel, in addi- 
tion to the bilge stringer and side stri The protec- 
tive deck will be watertight, and 4 in. in thickness through- 
out. In addition, there will be 2 in. of nickel steel 8 ft. in 
width on each slope, for a length of 105 ft. in the wake of 
the machinery. Forward and abaft this on the slope the 
}-in. plating will be doubled. The ram bow has been 
entirely omitted, it being considered unnecessary for this 
class of vessels. Being sheathed, the stem, stern-post, 
shaft struts, and rudder will be of manganese bronze. 
The wood sheathing will be of Georgia pine,Zfitted in 
a single thickness of 4 in., secured by composition bolts 
tapped through the plating, and with nut and washer on 








the inside. The copper sheathing will be of 28 0z. to 32 oz. 
material, 





(See Page 821.) 


Over the protective deck and along the water-line a 
cofferdam 27 in. in width and about 4 ft. in depth will be 
fitted ; the top of the coffer-dam being about 2 ft. above 
the normal, or 15 ft. 9in. water-line. Fire-proofed corn-pith 
cellulose will be used as obturating material. This will 
be packed to a density of 8 1b. per cubic foot, the total 
capacity of the coffer-dam at this rate being about 24 tons. 

he main deck will be the only one planked with wood ; 
and this wocd, together with all other wood used in the 
construction of the vessel, except outside sheathing and 
that used for special purposes, such as electric wire mould- 
ings, will be treated with an approved fire-proofing pro- 
cess before being worked into theship. Careful attention 
has been given to reducing the amount of woodwork in 
the ship to the minimum, State-100m bulkheads and the 
like will be of corrugated metal. As previously stated, 
a liberal allowance has been made for machinery weights, 
the engine-room weights per indicated horse-power being 
about 10 per cent. heavier than is the case with the 
Raleigh or Detroit classes. The total machinery weight 
is somewhat reduced, ee by the use of 
water-tube boilers and high pressures. The ventilation 
of machinery spaces will be thorough, and not subject to 
the criticism to which the Raleigh and Cincinnati were 
exposed. The armament of each of the vessels will con- 
sist of a main battery of ten 5-in. guns of 50 calibres 
length, and a secondary battery of eight 6-pounders, two 
1-pounders, four Colt’s automatic guns, and one 3-in. 
field gun. Eight of the 5-in. guns will be mounted on the 
gun deck in reeessed ports, the forward pair having a 
range from directly forward to 60 deg. abaft the beam ; 
and the second pair from 83deg. forward to 60 deg. abaft 
the beam, the four after guns being similarly placed as 
regards stern fire. The two remaining 5-in. guns will be 
mounted behird shields on the main deck, one forward 


and one aft. Four 6-pounders will be mounted on the 
gun deck, two forward and two about amidships, and 
the other four 6-pounders will be located on the main 
deck. The two 1-pounder guns will be mounted aft on 
the gun deck, and the Colt machine guns on top of the 
hammock berthing amidships. The plating around the 
gun ports of the gun deck battery will be thickened up 
with nickel steel to 1?in. The shields of the 5-in. + 
on the main deck will be of 2-in. nickel steel. The 
ammunition supply will be unusually large, and will in- 
clude 250 rounds for each cf the 5 in. guns, and 500 rounds 
for each of the 6-pounders. The use of smokeless powder 
is contemplated for all ammunition, and special appliances 
will be fitted for keeping the temperature of the magazines 
toa minimum. The nature of these appliances will de- 
— somewhat on the results of experience with the 
attleships now building. : : : 

Each vessel will be fitted with a distilling plant, ice 
machine, refrigerating rooms, electric ammunition hoists, 
winches and blowers, two searchlights, electrical sig- 
nalling and other outfits. Storerooms for various pur- 
poses will be ample and commodious, 

The electric generating plant will consist of four units, 
each with a rated output of 300 amperes at 80 volts. 

The complete deck over the battery adds greatly to 
the efficiency of the design. The complement of crew 
assigned to each vessel is 263, including 27 marines. 
These can be readily accommodated. In fact, 450 men 
could be berthed without discomfort, and the vessels can 
therefore be used to advan in transporting relief 
crews to foreign stations, or for other similar service. 
The principal dimensions and particulars of the vessels 
are as follow: 


Hull. 
Ft. in. 
Length on load water-line 292 0 
» overall... at 308 9 
Beam, moulded ... 43 34 
>». extreme ... 44 0 
Freeboard, forwa 20 0 
de aft ... am nad 18 6 
me amidships ai 15 9 
Mean draught (with 467 tons 
coal and & stores)... hs 15 9 
Corresponding displacement... 3200 tons 
Speed in knots, per hour 165 
Area of midship section 615 2 sq. ft. 
» load water plane 9370.00 ,, 
Tons per inch of immersion ... 223 
Armament. 
Main battery... ... Ten din. R. F. guns 
Secondary battery Eight 6-pounders 


wo l- AS 
Four Colt’s automatic 
Mean height of axis of 5-in. 
guns, main deck, above load 


water-line eed wR ais 21 ft. Sin. 
Mean height of axis of 5-in. 

guns, gun deck, above load 

water: line 9 4 


General Schedule of Weights. 
Tons. 
Hull and fittings, not including 


protective deck armour 1706 
Protective deck armour, 2in.... 62 
Celluloee ... a Es te 24 
Armament and ammunition ... 213 
Equipment, stores, and outfit 287 
Propelling machinery with 

water ... os ive wei 441 
Coal 467 

Total 3200 


Machinery. 
The main propelling engines will be of the vertical, 
inverted cylinder, direct-acting, triple-expansion type, 
and will be placed in two watertight compartments, 


Collective indicated horse-power 


of all machinery in engine-room 45(€0 
Corresponding number of revolu- 

tions of mainengines ... ... 172 
Diameter of high-pressure cylinder 18 in. 
Diameter intermediate cylinder ... ye 
Diameter low-pressure cylinders 

(two) as bas ies — 354,, 
Length of stroke af sat 30 5. 
Cooling surface of main condensers 6000 sq. ft. 
Cooling surface of auxiliary con- 

densers ‘a ee 


There will be six water-tube boilers, constructed for a 
working pressure of 275 1b. per square inch. The total 
grate surface will be at least 300 square feet, and the 
total heating surface about 13,000 square feet, The 
boilers will be in two — with two athwart- 
ship fire-rooms. There will be two smoke-pipes, the top 
of each 70 ft. above grates. Each vessel will carry one, 
30.ft. steam cutter, one 30-ft. launch, four 28-ft. cutters, 
one 28-ft. gig whaleboat, one 28-ft. whaleboat, one 20-ft. 
dinghy, one 16-ft. dinghy. The boats will have capacity 
for carrying, with ease, the entire complement of officers 
and crew. 

In the course of this paper Admiral Hichborn 
stated that the Raleigh and Cincinnati, though 
classed as 19-knot vessels, having double the horse- 
power of the present designs, had never even 
approximated to such a speed ; and the Raleigh, 
using three-fifths of her boiler power when with 
Dewey’s squadron, made but 9 knots. He also 





characterised the New Orleans as a ‘‘ show vessel,” 
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HYDRAULIC DREDGER (BATES SYSTEM) FOR THE RUSSIAN GOVERNMENT. 
CONSTRUCTED BY THE SOOCIETE JOHN COCKERILL, ENGINEERS, LIEGE. 


(For Description, see Page 823.) 
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purely built for speed and heavy battery ; with 
her extra 50 ft. of length, she could not manoeuvre 
with these boats, and from the small amount of 
ammunition she could carry, her heavy battery 
was of little advantage. He then paid his respects 
toa paper which had cricicised the new designs, 
and the next issue of the Scientific American con- 
tained the following : 


At the recent meeting of the Society of Naval Archi- 
tects and Marine Engineers, Rear-Admiral Hichborn 
read a paper on the designs for the Denver class of 
cruisers, in which he referred to the criticisms to which 
these vessels have been subjected as follows: ‘‘One of 
these publications, for instance, in a prominent scientific 

r, contained cuts of the vessels, with certain parti-| The ‘prominent scientific paper” referred to will ba | with 700 tons of coal in the bunkers, is given as 3437 tons. 
culars headed respectively: ‘The 3500-ton protected | recognised by our readers as the Scientific American ; but | To allow for extra coal, due to close stowage, we raised 
cruiser, New Orleans,’ and ‘The proposed 3500-ton semi-| the ‘‘gross error” of putting the displacement of the | this figure to 3500 tons, and made our comparison 
protected cruiser Denver and class.’” It takes but a| New Orleans at 3500 tons is not chargeable to us, but to | accordingly, having no reason to suppose that in the 
poe to discover the first _ error in this comparison, | the annual report for 1898 of the bureau over which ‘official statement of the displacement of a vessel of 3473 

or these familiar with the facts—the New Orleans having | Admiral Hichborn presides, from which our figures were tons there could be a shortage of 500 tons. ; 
left the New York yard a short time ago, in ordinary| taken. In this report the displacement of the ship.| We note that in the annual report for 1899, just out, 
full load condition, displacing over 4000 tons. ‘fully equipped, ready for sea, all stores on board,” and | the displacement of the New Orleans under similiar con- 
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PONTOON CONNECTIONS FOR BATES 


DREDGER. 


(For Description, see Page 823.) 


Fig.34 
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ditions is “set down as 3769 tons; and now, following 
closely upon the issue of the report, we have the state- 
ment of the chief of the bureau that the displacement is 
over 4000 tons! Surely we may be pardoned if, in taking 
our figures from such an elastic source, we have fallen 
unwittingly into “ gross error.” 

It may be now in order for the Admiral to ex- 
plain. Admiral Melville had a word to say on this 
subject as follows : 


In reading over the interesting paper of the Chief 
Constructor of the Navy on the Denver class of cruisers, 
it occurs to me to say that I think he need not have felt 
called upon to defend the design, inasmuch that it was 
decided upon after careful consideration by the Board of 
Constructors, which had full knowledge of the needs of 
the Department ; and I am sure that we all agree that the 
expert officials of the — know the needs of 
the service and how to fill them better than any news- 
paper writers, however clever they may be. 

I regret to notice on the second page some remarks on 
the Cincinnati and the Raleigh, which certainly have a 
tendency to create an erroneous impression with respect 
to those vessels. Let me say that the Cincinnati and the 
Raleigh were designed at a time when there was a perfect 
craze for big speed in all classes of vessels. The state- 
ment had been dinned in our ears so much that we must 
get at least as good results from every ship as were ob- 
tained from foreign ships, and must, if possible, do 
better, that our designers were working, as one might 
say, under the lash. Just before the designs were pre- 
pared, the British Admiralty had got out designs for 
what were known as the ‘“‘M class of cruisers,” which 
were exactly the characteristics of the Cincinnati and 
the Raleigh, in the way of putting a large power in a 
small hull, and aiming ata very high speed. The history 
of those ships has been very much the sameas the history 


of ours, in that they have not been a brilliant success, 


e > 
cp oe 
sR 


He then defended the Raleigh, and, as a climax, 
said these two new vessels would be improved if 
they were from 15 ft. to 20ft. longer. The Secre- 
tary, Constructor Bowles, had a little to say also ; 
his remarks were, as usual, brief and to the point. 
He said : 

I have an interest in the Raleigh, and I am glad that 
she has some friends here. I think that to select the 
Raleigh as an example of what might have been done by 
sheathing is rather unfair. I am not an advocate of wood 
sheathing on steel ships. I have always been against it. 
It may be necessary, now that a considerable number of 
our ships are in the Philippines, but only until a dry 
dock is Duilt there, and no longer. 

He added, as a final shot, if the Raleigh had not 
fulfilled all the expectations, it was because she 
was hampered in other ways than by a lack of 
sheathing. There was further discussion to a 
similar end. We hope to publish the plans of 
these new cruisers at an early date. 


NoveEtties IN SuHrp Firtines. 


This paper was read by Assistant Naval Con- 
structor R. M. Watt. The fittings referred to were 
four in all. First: ‘‘Safety Electric Watertight 
Door.” The requirements were: 

(a) That it should be possible to close, from the bridge, 
or from one or more central or emergency stations, all 
the doors simultaneously. 

(b) That there be at some selected station an accurate 
and reliable indicator or tell-tale to show that the doors 





are cl , 
(c) That the doors should raise or lower, by power or 








by hand, by one operator at the door on either side of 
the bulkhead. 

(d) That the door should close either against a rush of 
water, or against a rush of mixed water and coal, or 
ase coal on the door-sill due to first opening of a full 

unker, 

(e) That the operation of the emergency closing should 
in no way interfere with the usual methods of operation 
at the door. 

(f) That while the door is —- by an operator at the 
distant emergency station, it should be possible for a man 
at the door to stop it for egress. 


The author gave the reasons why electricity had 
been chosen for the controlling power, and stated 
ar system was originated by Mr. Bowles. He 
added : 


The door illustrated in the accompanying plates is a 
vertical door adapted for the engine-rooms, fire-rooms, and 
coal bunkers of vessels. Fig. 26, page 819, is a front view of 
the door nel opened, and Fig. 27 a rear view of the door 

rtly opened. The clear opening of the door can be as 

esired ; for coal bunkers it is generally 4 ft. 6 in. by 2 ft. 
The door proper, or sliding part, is a steel plate riveted 
to a rim or ——o frame. The bulkhead, or guide 
frame, is rigstty built of bronze, through bolted to the 
bulkhead, the guides being tapered 4, in. to the foot. 
The sliding frame is made with 11 wedges, of same taper 
as the guides (four on each side, two on the top, and one 
on the bottom), which take up in the last 4 in. of travel, 
The surfaces nearest the bulkhead of both guide frame 
and sliding frame are scraped surfaces, thus making a 
watertight joint by the wedge action in the last 4 ft. 
of closing. The guide frame is open along the lower 
edge, thus preventing jamming or clogging by wet soft 
coal, The door plate carries a bronze rack into which 
gears a pinion keyed to a horizontal shaft across the top 
of the guide frame. This pinion engages a smaller pinion 
keyed to a second horizontal shaft, to either end of which 
shaft outside the guide frame is keyed a wormwheel, 
which in its turn en a worm. The wormshaft 
passes normally through the bulkhead, and is driven by 
an electric motor in a watertight casing on the opposite 
side of the bulkhead. For hand operation, cranks are 
provided which ship over the hexagonal ends of worm- 
shaft. The use of the worm and worm wheel does away 
with any wr of creeping, so objectionable to the 
user of a door. 

The total weight of door complete is 1383 Ib. 
Rigidity being essential, no attempt was made to 
reduce the weight; but the author believed this 
could be materially done by experience. As to its 
operation, he said : 

a. The door can be raised or lowered by hand from 
either side of the bulkhead, by using a crank on the worm- 
shaft, as already described. There is thus provided a 
positive hand control of the door which cannot get out of 
order. One man using one hand operates the door easily, 


though slowly. 
To close the door through 6 in. of fine loose coal on the 


‘| sill requires 1 minute 25 seconds. 


To open the door, with about 1 ft. of loose coal behind 
it, requires 1 minute 25 seconds. 

b. The door can be raised or lowered by electric power 
from either side of the bulkhead, by the holding of a 
spring lever or pressing a button. The experimental 
door, and the doors now fitted on the Atlanta, are operated 
by a spring lever. 

To open the door fully, with fine bituminous coal 
stowed against the back of the door to within 6 in. of the 
top, requires 8 seconds, the motor making 1150 revolutions 

r minute. 

To close the door from full opening, with 11 in. of fine 
bituminous coal on the sill, requires 9 seconds, the motor 
making 1300 revolutions per minute. 

Careful observations of current and voltage were taken, 
with the following results : 

Amperes, Volts. 
Se: - 115 


To start the door down borer aa 

Steadying while closing at ... aes 113 
To start the door up... sas 22 115 
Steadying while opening at ... 11 113 


With fine bituminous coal heaped against the back of 
the door to within 6in. of the top: 


Amperes. Volts. 
To start the door up ... ved) aap, a ee 
Steadying while opening at 11 113 


On opening the door wide, the coal ran through the 
doorway, and the door was then closed through this coal 
lying 11 in. deep on the sill : 

Amperes, Volts, 
To start the door down pom RS: 115 


13.5 115 
Cutting through coal and within an 
inch of seating, steadied at ee et 
While driving loose coal through the 
hollow sill, the ammeter jumped to = a 


ec. The door can, if desired, be closed from one or more 
distant or central stations, and these stations can be 
arranged to close doors in different parts of the ship, 
either singly, in groups, or simultaneously. On ing 
a button at the distant station, thus completing the 


distant-closing circuit, the door immediately starts down. 
When the door is closed, the current is cut off this 
circuit by the limit switch. 

d. The —- 
operating the 


revent 
cause 


of the distant control does not 
oor by the power at the door, 











822 


ENGINEERING. 





[Dec. 29, 1899. 








—_— 





throwing the door lever to open, cuts out the distant | 
r As the door | 
raises, and the man passes through, he releases the spring 
lever, which returns to its central position, completes the 
closing circuit from the distant control station, and the 


circuit and closes the door-opening circuit. 


Coor closes. 


e. An accurate and reliable indicator that a group of 
A r pro- 
vided at one or more selected stations. In the distant 


doors, or single doors, as desired, are closed, can be 
closing circuit at the selected station, 


this signal Jamp either lights or remains dark. 





this sheathing on various ships. 


| the author said : 

































































A ‘‘ Metal Fold- 
ing-Berth” was the third fitting. Respecting it 


The bed frame is built up of tubing; the sides of the 
frame are fitted with castings to carry light wooden roll- 
ing battens at the proper height ; the ends of the frame | berth frame. 
are fitted with bell-crank castings, through the centre of | of the berth by means of hinge bolts which 
4 | which fittings the bed is supported and hinged by means | the bell-crank levers already referred to, ‘a the 
c n, a small signal lamp | of bulkhead supporting brackets, and by the one or the | secured to the supporting brackets, in either 
is installed. On completing the distant closing circuit, | other of the lever arms the bed is secured either in its | folded position, 
Z its or remain: If the | opened or folded position. 
lamp lights, we have a positive indication that current | secured by stretching between 





on the mattress before foldi 


) the berth. So as not to 
throw undue strain upon the light divisional bulkheads, 
two T stiffeners are run vertically between decks with 


webs out, to carry the cabinet and the folding berth. The 


esi gee | 
e supporting brackets carry 





stiffeners are spaced sufficiently far apart that the two 
brackets come just outside the ends of 
the weight 
through 
berth is 


open o} 
r t by means of locking pins which pees 
The spring mattress is through the brackets, and engage either one or the o 


the head and foot of the ! of the bell-crank lever arms. = 
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is passing through the apparatus, and that the door 
must be closing. When the signal lamp goes out, or if 
it remains dark, the observer knows that no current is 
passing through the closing circuit, showing clearly either 
that the door is closed, or that the door-opening circuit 
is in operation, or that power is cut off from the actuating 
apparatus. If the door-opening circuit is in operation, 
immediately after the man passes through the door, he 
releases the spring lever, which returns to its central 
position, and completes the closing circuit, thus lighting 
the signal lamp. The possible uncertainty that power 
is cut off from the actuating apparatus is removed by 
leading one of the power lines through the selected 
station, and introducing an instrument to show power in 
the line. With the signal lamp dark, and power shown 
by the instrument through the line, there can be no 
question but that the door is closed. 


The second fitting was ‘‘ Asbestos Sheathing,” 
which the author described as follows : 


After various trials, the following method of fitting 
has been adopted as the most satisfactory, and will be 
readily understood by a short description. Between 
the ship’s frames, or bulkhead stiffeners, and 14 in. 
from their inner edges, is fitted a framework of 1 in. by 
lin. by , in. steel angle-bar horizontally, and 1 in. 
by ya in. flat bar vertically, so spaced as to provide the 
necessary stiffness, and to carry bolts which extend to 
secure the finishing mouldings. Over this framework 
is drawn No. 19 galvanised iron-wire cloth, 4 in. mesh. 
Over the wire cloth, asbestos fire felt (a very light porous 
asbestos), in sheets 14 in. thick, is secured by galvanised 
sheet iron or wire-cloth washers and copper wire. This 
fire felt is flush with the surfaces of frames, or edges of 
angle-bars. Asbestos millboard, % in. thick, is placed 
over the fire felt to secure a smooth, hard finish, and is 
held in position by galvanised-iron mouldings, 4 in. 
thick and 14 in. wide, set up by countersunk nuts on the 
bolts carried by the inner frame. At the proper height 
is also a galvanised sheet-iron chair rail, 44 in. wide. 
All interstices around air ports and elsewhere are filled 
in with asbestos cement. The millboard is coated with 
sizing to prevent absorption, and then painied with white 
enamel and gold striped, resulting in a pleasing and 
symmetrical panel effect. The finishing mouldings come 


over the seams of sheets, and the size of panels must 
therefore be considered in connection with the commer- 
cial sizes of asbestos fire felt and millboard sheets. 


Photographs were shown of the mode of fixing 
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Speep Triats or THE U.S.S. ‘‘ Manninea.” 


bed frame, by means of steel spiral springs, a fabric in 
squares of about 4in. by 4in., formed of steel wire links ; 
both springs and links are heavily tinned. Slipping of 
the hair mattress when folding the berth is prevented by 
means of two elastic clothes straps, which are hooked 
before the berth is folded, one around the mattress and 
the other around the mattress and pillow. At the head 
of the bed there is fitted a built-up folding pillow rest, 
which is opened out for carrying the pillow, and folded 








The final fitting was the ‘‘ Metal Skylight.” The 
one on the Cincinnati was of sheet copper ; it is 
splinter-proof and non-combustible, and is not 
affected by changes of temperature. 


TriaL SPEEDS oF THE U.S.S. *‘ MANNING.” 


The following paper was entitled ‘‘ Progressive 
Speed Trials of the U.S.S. Manning,” by Professor 
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Cc. H. Peabody. The gentleman who made the 
tests is so well known as a successful author and 
equally successful instructor, as to need but little 
introduction, either in this country or in England, 
to the readers of Encineerine. The following 
extract will show the results of the trials. He 
stated that the observations taken were: The times 
required to pass over the measured mile, the revo- 
lutions and power of the engine, the steam pressure 
and vacuum, and the form of the wave profile. A 
speed of 16 knots was obtained, with natural 
draught and without any signs of distress at the 
engine, and this was better than was obtained at 
the builders’ trial. The results are summarised 
in the following Table : 

Summary of Speed Trials of U.S.S. ‘‘ Manning.” 




















rj £3e¢e ee 2 
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° ac: = 223e8 Bod Bab 
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Ib. Ib. 
1 52.5 - 5 53 140 21 
2 58.3 6.78 6.05 128 21 
3 55.5 6.45 5.70 128 21 
4 61.2 7.07 6.29 125 23 
5 62.0 8.05 6.38 127 25 
6 82.7 9.65 10.01 130 25 
7 78.5 9.08 9.45 128 25 
8 111.9 12.74 19.30 130 £5.5 
9 113.7 12.60 19.82 133 25 
10 115.5 12.88 20.31 135 25 
11 114.1 12.65 19.84 133 25 
12 147.9 15.€3 35.6 130 24.5 
13 142.0 15.00 33.99 133 24.5 
14 152.0 16.00 38.26 143 24.5 
15 1516 15.85 37.76 139 25 
! 


~ The leading dimensions of the “Manning are as 
follow : 


Length over all... see ne 205 ft. 6 in. 
eA tween perpendiculars 188 ft. 

Moulded beam ... ae Ss 32... 
Maximum beam xe 32 ft. 10 in, 
Mean draught on trial... - ‘ 
Displacement ,,_... 1000.7 tons 
Wetted surface... os ay 7273 sq. ft. 
Diameter high-pressure cylinder 25 in. 

» intermediate aise 374 in. 

‘ low-pressure 563 ,, 

™ piston-rods ... D x 
Stroke, all pistons ‘ 30 5 
Diameter of propeller... 11 ft. 

e: os Ra 42 1 ft. 104 in 
Pitch of propeller eres je 3 2s 


Some of the results of the trials are shown 
graphically in Figs. 28 to 32, page 822. 

Fig. 28 represents graphically the results which are 
recorded in columns 2, 3, and 4, of Table. The revo- 
lutions per minute are taken for abscisse, and cor- 
responding figures from column 3 are taken for ordinates 
of the curve of speeds; the curve of mean effective 
pressures, however, is plotted with logarithms of the 
numbers recorded in column 4. This method of plotting 
the power curves is chosen because it reduces the curve 
very nearly to a straight line and facilitates the deter- 
mination of the initial friction of the engine. From the 
fair curves of Fig. 29 the revolutions and mean effective 
pressure required to give even speeds in knots can be 
readily interpolated. 

Fig. 30 shows the values of the thrust per square 
foot of thwarting surface of the propeller. This is 
represented by the ordinate, while the knots are 
represented by the abscissee. Fair curves are 
shown for each assumption of the wake factor from 
which the focal diagram is constructed. The dis- 
tribution of power at the several speeds is shown 
in Fig. 31, and Fig. 32 gives the wave profiles at 12 
and 16 knots per hour. 


Torrepo-Boat Desicn. 

A paper entitled ‘‘ Tactical Considerations In- 
volved in Torpedo-Boat Design,” was contributed 
by Lieutenant A. P. Niblack, U.S.N. After con- 
sidering the characteristics of the torpedo-boats of 
the various nations, and stating that oil was the 
best fuel, he said the desirable characteristics of a 
first-class sea-going torpedo-boat were : 


1. It should be as small as is consistent with seaworthi- 
ness, so as to offer as small a target, and be as little 
visible as possible, and, at the same time, should offer a 
reasonably stable platform for its torpedo tubes. 

2. It should be designed to have as small a bow wave 
as possible ; its machinery should be as nearly noiseless 
as practicable ; and it should not show flames or smoke 
from the stacks. 

3. Itshould have a large fresh-water tank ca 

fitted with two smaller evaporators and 
preference to one larger one. 

4. It should have a reasonable bunker capacity. If for 
coal, the design should have in view the future use of 
liquid fuel, 


acity, and 
istillers in 





SumMARY OF Proressor DurRAND’s PAPER ON THE ACTION OF THE RUDDER. 
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Angular 
| Dis- | Area Helm | Breadth | Velocity | Coeft 
Ship. | Length. Draught. | place- of Speed. | Angle. of of Helm Reduc- Source. 
ment. | Rudder. bese] Rudder. per tion. 
| Second. i 
a } 
| ft. ft. tons | knots | dg. m gale | 
Warrior. . 380 26.6 8,695 | 180 5.92 | 25 0 7* -75 Trans. Inst. of Naval Archi- 
8.80 | 25 0 7 +73 tects, vol. v., page 82. 
11.04 | 25 0 7 62 
Messina. . cule. Se ‘a | 31 8.75 | 40 0 3.4" | -50 Ditto, vol. v., page 115. 
British Prince..|  .. aS } 101 12.25 | 36 0 4.5" 68 Ditto, vol. xxvii., page 358, 
| 104 | 130 | 85 0 4.5 it 71 
Rodney .. en 345 27.26 | 10,300 | 195 | 169 | 34£0 9 es 63 Ditto, vol. xxvii., e 358, 
Condor and 223 >) eee < | eRe 11.0 | 28 0 ne 8 deg. as Cours Pratique de Con- 
Epersier ..| | 12.45 | 28 vu struction Navale—Gayde. 
| 13.90 | 28 0 vol. iv., page 449, m 
| | 11.00 | 18 0 Memorial du Génie Mari- 
| 12.45 | 18 0 time. 
ee 13.90 | 18 0 
Admiral Baudin; 328 25.9 | 12,000 | 207 | 15.17 | 35 0 3 deg. 785 Bulletin de la Soc. Tech- 
| | 14.72 | 35 0 i -810 nique Maritime, vol. vii. 
| | 14.72 | 33 0 % ‘802 page 57. 
| 14.10 34 0 wie | .776 
Cassini .. 262 | 10.25 960 | 588 | 120 | 20 0 about2.5dg./ .801 —_| Ditto, vol. viii., page 215. 
| | 12.0 31 0 me: | 668 
| 16.0 20 0 -798 
| 16.0 81 0 535 
| 20.0 20 794 | 
20.0 | 31 0 oe 517 | 
Pothuan 371 21.3 5,320 | 17.8 34 0 2to25deg., .514 Ditto, vol. vi'i., page 215 
182 | 83 0 % i 515 | 
Monterey 256 14.5 4,027 | 95.7 12.0 35 0 1041 |1.5to2deg.; .353 Trans. Soc. Naval Archi- 
| 10.0 35 0 es = -843 tects and Marine Engi- 
| | 80 35 0 .870 neers, vol. iii., page 45, 
| 6.0 35 0 459 | 
4.0 35 0 649 | 
} 














the physical condition of the crew, habitability should 
receive due consideration in the design. 

6. is not essential, although desirable, but a 
moderate reliable sea speed, obtained without forcing 
= without noise, flame, and vibration should be striven 
or. 

The discussion was mainly as to high speed, and 
to it many far more essential qualities had been 
sacrificed ; further, such boats had been employed 
for service other than that for which they were 
designed, such as blockade duty, patrol, and 
despatch-boats, and they are liable to be kept at 
sea in all kinds of weather. 


ACTION OF THE RUDDER. 


The final paper was entitled, ‘‘ The Action of the 
Rudder,” by Professor W. F. Durand, but it was a 
mathematical treatise; and as its distinguished 
author stated, ‘‘the available data seems to be 
represented by Appendix I.” We will simply 
reproduce the Appendix above, and let those in- 
terested put in all the mathematics and formule 
they think necessary to elucidate the results. 


The report of the treasurer of the Society showed 
that there were 573 members; that the cash in hand 
was 13935.50 dols., with no liabilities. The follow- 
ing was the result of the election for officers : 

President, Clement A. Griscom; First Vice- 
President, Rear-Admiral W. T. Sampson ; Vice- 
Presidents : Rear-Admiral retired, Francis M. 
Bunce ; Rear-Admiral Charles H. Cramp, Frank 
L. Fernald, Rear-Admiral Philip Hichborn, Com- 
modore Charles H. Loring, Rear-Admiral George 
W. Melville, George W. Quintard, Irving M. 
Scott, and Edwin A. Stevens; secretary and 
treasurer, Francis T. Bowles. 

The meeting closed with the usual banquet at 
Delmonico’s. 





HYDRAULIC DREDGER (BATES SYSTEM) 
FOR THE RUSSIAN GOVERNMENT. 
(Concluded from page 756.) 

Wiru our previous articles, in the issues of De- 
cember 1 and 15, we reproduced the general drawings 
of the hull and the propelling and pumping machi- 
nery of this interesting dredger, which the Société 
John Cockerill have constructed for the Russian Go- 
vernment ; and on pages 820 and 821 we give illustra- 
tions of some of the details connected principall 
with the system of distribution by barges, &c., whic 
forms an important feature of the design illustrated 
in outline on page 691 ante. These and other details 
we will now describe. 

Cutters and Cutter Mechanism (Fig. 25, page 824).— 
To insure that the mixture of solid matter and water 
shall be of the right proportion for the most efficient 
dredging, four Bates cutters are mounted on each of 
the two hulls forming the dredger, as shown on the plan 
and sections of the hull (Figs. 3 to 6). In order that 
work may be done at different depths, these cutters, 
through proper mechanism, to be described later, can 
be raised and lowered on a fixed horizontal axis fitted 
on the dredge. The cutters can work toa depth of 





5. The efficiency of the boat depending so largely upon 


* Assumed from other data given. 


of the hull, as shown in Figs. 3 to 6, drives a counter- 
shaft, which coincides with the horizontal axis of the 
movements of the cutter. A pair of mitre gears 
transmit the power to the latter shaft, which carries 
at its outer end a bevel gear engaging one on the head 
of the cutter shaft (see two-page plate of December ]. 

The arrangement of suction pipes and cutters is 
seen to form two distinct ladders, supported one on 
either side of the hull, and converging towards each 
other at the bow. Here the adjoining suction pipes 
are bolted together through the medium of a cast-iron 
distance-piece, giving solidity to the whole. When the 
cutters are down in normal working condition, they 
may work backwards as well as forwards, taking a 
face the full depth of the cutter. The greater part of 
the weight of the cutters and of the suction pipes is 
carried by the two hoisting cables, through sheave- 
blocks and sheave-legs to the hoisting drums, and by 
these the depth of the cutters is regulated. The 
bearings, which are under water, are protected chiefl 
by a constant stream of water fed to the centre of eac 
journal at a pressure of about 60 1b. from a special 
pump on the dredge. Removable sheet-iron covers 
with hand-holes are placed over all gears which are 
under water. The ae pipe throughout is of cast 
steel, and is supported at the hull by two trunnions, 
which are carried by strong cast-steel bracket bearings. 
The trunnions are bored out around the centre of rota- 
tion to permit the countershaft to pass shrough the 
inner one. The shaft has an outward bearing midway 
between the two trunnion bearings. 

Electric System.—The propulsion of the dredge is 
accomplished entirely by screws driven by electric 
motors, all other movements being effected by the 
direct use of steam. The fundamental idea in the 
installation of the electrical equipment, as, indeed, of 
all the machinery, has been that the directing mind in 
the operating room should have close at hand and 
always ready for instant use the means to stop, start, 
or modify all the movements of the great machine. 
To this end the absolute control of the entire electrical 
apparatus is placed to the right and left of the 
operator in the ee peso in the form of switches, 
rheostats, controllers, and compensators. The system 
adopted is the three-phase, alternating current, per- 
mitting cheaper and lighter machinery, and promising 
less trouble in maintenance, than the direct current, 
although bringing with it some difficulties peculiar to 
itself. The entire equipment was furnished by the 
General Electric Company, of New York, and so far 
as possible the apparatus is standard. 

In each hull a 600-kilowatt 550-volt 24-pole gene- 
rator is driven by an 800 indicated horse-power 
marine engine, directly connected, and running at 
200 revolutions, thus giving a frequency of 40 periods 
per second, The current from this generator is led 
to four motors on the dredge and two on the end 
pontoon. The former are all alike, being rated at 
125 horse-power, having 12 poles, and running at 400 
revolutions. Each drives directly a four-bladed 
propeller 46 in. in diameter. Two of these are at the 
stern and the other two are in recesses in the sides of 
the hull, well forward. The pontoon motors are of 
30 horse-power each. They have ten poles, and run 
at 480 revolutions, with their shafts coupled directly 
to propellor shafts carrying 20-in. three-bladed pro- 
afore. All motors are of the induction type. The 





16ft. The cutter engine, located in the forward part 





eals from the generator are attuched to the stationary 
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field windings. The larger motors have collector 
rings and external variable resistance in the armature 
circuit. The wire forming the resistance for each 
motor is wound around. an insulated 2}-in. copper 
ipe 42 ft. long. which is carried on a frame in 5-ft. 
engths, with special fittings at the ends. Through this 
pipe about 15 gallons of water per minute passes by 
means of a rotary pump electrically driven, which keeps 
the temperature within proper limits. The resistance is 
divided into eight equal parts, and these are thrown 
into or out of circuit by a controller in the operating- 
room or pilot-house, similar to those in use on electric 
cars. Each of the four motors has its own distinct 
resistance and controller. 

The pontoon motors have a fixed resistance in the 
armature circuit, and their speed is controlled by 
varying the voltage of the current supplied, by means 
of a compensator—in other words, a form of variable 
transformer. These two compensators are also in the 
pilot-house. 

A separate direct-current dynamo is required to 
excite the fields of the generator. This is an ordinary 
15-kilowatt marine set, which also supplies current for 
a searchlight on the roof and for about sixty 16-candle 
power incandescent lamps lighting the dredge. Rheo- 
stats are provided in the exciter’s field, and also in 
the field of the generator, so that lamps may be kept 
steady under varying loads on generator. 

Pontoons (Figs. 26 to 33, page 820).—The design of 
the pontoons carrying the discharge, differs somewhat 
from any heretofore employed. The displacement is 
such that when the contained pipe is fully loaded, 
the draught of the pontoon is not quite 2ft. With 
the exception of the two forming the ends of their 
respective lines of discharge Pipe, all are of uniform 
construction. Each is 50 ft. long from centre to 
centre of couplings. The cross-section is elliptical, 
the htt 4 axis measuring 9 ft. 3in., and the 
vertical axis 3 ft. 3in. Through the centre of the 
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pontoon is placed the discharge pipe, which is 33 in. 
in diameter. Thus the pontoon proper forms an 
rg jacket for the pipe, whose axis coincides 
with its own. The greatest wear being on the lower 
half of the pipe, there is an advantage in being able to 
invert it, which the symmetrical form of the pontoon 
makes a simple matter. This section also has an 
advantage over the circular in having less draught 
and a stable equilibrium enabling the men to walk 
freely along the line. There is also an advantage over 
the rectangular form, as there are no edges, and hence 
no eghntieal angles with corresponding increase in 
the amount of riveting. The form is one least in- 
fluenced by wind, wave, or current. 

The total length of the pontoon and the angle of 
deflection to be afforded at the coupling are deter- 
mined, of course, by the «urvature required of the 
line of pontoons as a whole. In this case the length 
of pontoon adopted being 5) ft., 10 deg. was fixed as 
the angle to which the coupling must permit deflec- 
tion. This gives the line of pontoons a maximu.a 
possible curvature which corresponds to a railroad 
carve of about 20 deg. ; or the whole line of 1000 ft. 
_ brought around to a little more than a semi- 
circle. 

Pontoon Joint (Figs. 34 to 38, page 821).—The coupling 
adopted between pontoons is of a novel type, and finds 
its first practical application in this plant. As will be 
seen from the details, it isa compound device, and may 
be called a coupling and joint combined, the former 
being of the universal type and thelatter of the ball-and- 
socket, All the strain comes on the first, and water- 
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OF TIMBER PILES. 
(For Description, see Page 826.) 
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When 
ition, the encircling ring is attached to the 
socket casting at top and bottom by turned bolts 


tightness is provided for by the second. 
in 


2 in. in diameter, with nuts and covers. At 
each side a 2-in. pin threaded next the head 
and screwed through an overlapping lug bolted to 
the ball casting, and fitting neatly into the ring 
completes the coupling. These latter pins are at 
about water level when the pontoon is afloat, and are 
readily and quickly placed or removed with a wrench. 
Sufficient strength and flexibility are readily provided. 
The joint is arranged to deflect 8 deg. vertically, 
10 deg. horizontally, to the right or left. 

A novel feature is a pneumatic rubber tube, which is 
laid in an annular recess in the socket of the joint, 
and bears on the spherically turned surface of the ball 
(Fig. 38). The tube is provided with a valve, and is, in 
fact, nothing more than a pneumatic bicycle or carriage 
tyre. A foot pump maintains the pressure from time to 
time as required; its position and function will be clearly 
understood by reference to the detailed drawings re- 
produced. The greatest pressure upon the joint from 
within will not in practice exceed 25 lb. per square 
inch, which is bound to be well within the control of 
the pneumatic tube packing. The ring is a forging, 
while the two castings forming the ball and socket are 
of steel and are of the minimum thickness consistent 
with foundry requirements for good work. They are 
so formed internally as to give as small and as gradual 
a change to the cross-section of the flowing stream of 
sand and water as is possible, and to reduce the ob- 
struction toa minimum. These cast shells are riveted 
verse | to the pipe, which projects several inches 
beyond the end of the pontoon (Figs. 31 and 32). The 
whole joint is much more durable and compact, and 
will doubtless displace leather and rubber hose joints 
for large diameters of pipe. 

Distribution.—It is usually not enough that material 
excavated by the dredge shall be discharged at a 
certain distance. The place of deposit must in most 
cases be regulated. The control of the end of the 
pontoon line may be accomplished in various ways. 
As a first requisite, it is necessary that the reaction of 
the stream as it leaves the mouth, or, perhaps better, 
the unbalancing produced in the interior of the dis- 
charge-pipe by the free discharge, shall be com- 
pensated, in order that the pontoon line may hold 
the position given it without tendency to writhe 
or kink. That being accomplished, motion may be 
she to the discharging pontoon by altering the 

irection of the outflow, by independent means, or by 
both. The latter plan has been adopted here. The 
simplest and the usual expedient for balancing the 
reaction is by a ‘‘bafile plate” held by fixed or 
adjustable stays just back from the end of the pipe and 





perpendicular to the discharging stream whose impact 
it receives. In the present case, the ordinary batfile 











late is supplemented by two curved plates, placed in 
ront and bearing on it. These plates form a vertical 
wedge, which is normally in the middle of the discharge 
stream, dividing it in equal parts, and deflecting both 
equally to right and left. On the back of this wedge is 
a horizontal rack moved by a fixed pinion, which 
receives its rotation from the pontoon through a hand- 
wheel and a worm gear. By moving this wedge to 
one side or the other, the horizontal balance of the 
deflected stream is destroyed, and transverse motion 
to the pontoon is thus imparted. The arrangement of 
the apparatus is shown in Figs. 26 and 27. It will 
be noted that the discharge stream, being in all posi- 
tions of the wedge diverted laterally, the effect as 
regards longitudinal equilibrium is the same as with 
the bafile plate. To more fully and freely handle the 
pontoon line when not running, the designer has, in 
addition, added a compartment to the end of the last 
pontoon, as shown by Fige. 26 and 27, in which are 
installed two 30 horse-power thres-phase-induction 
electric motors, each driving directly a 20-in. screw 
ropeller and obtaining current from the dredge. 

hese will bs controlled by the operator in the pilot- 
house, and with the adjustable baffle-plate device gives 
great freedom of movement. 

Stern- Wheel Tender and Barge.—In addition to the 
large amount of machinery on each of the two 
hulls of the dredge, accommodation is provided 
for seventeen officers and men, above and below 
the main deck, with galley and ward-rooms. A 
blacksmith forge, with necessary tools and facilities 
for light repairs, is also provided. To give greater 
scope to these departments, a stern-wheel boat 
125 ft. long by 26-ft. beam, and drawing but 
2 ft. of water, has been added to the equipment. 
On this are provided handsome quarters for officers 
and bunks for ten men, with culinary arrangements 
complete. On the main deck is a small machine-shop 
with lathe, drill-press, and shaper, driven by a small 
upright engine. Electric lights, with a searchlight 
on the pilot-house, are provided. The main engine 1s 
compound, and indicates 200 horse- power. This boat 
acts as tender to the dredge, and carries near the bow 
a boom derrick and pump for placing the steel water- 
jet piles, which serve as anchors for the attachment of 
the headlines when the dredge is in operation. These 
piles weigh about 3000 Ib. each, are 30 ft. long, and 
have proved very satisfactory. An oil barge to carry 
fuel completes the list. It is of ordinary construction, 
carries six tanks of a total capacity of 130 tons, and is 
80 ft. long by 20 ft. beam. The loaded draught is 4 ft. 

Trials.—All parts of the dredge were subjected to 
searching trials prior to the departure of the yy for 
St. Petersburg. One set of tests for one-half of the 
dredge was conducted in a basin of about 40 acres at 
Drygoten, Belgium, on a testing ground provided by 
the Belgian Government; the other was conducted at 
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Steendorp on a bar in the River Scheldt, about 10| 
miles above Antwerp. Unofficial trial No. 1 at 
Drygoten was for the purpose of ascertaining the 
precision with which a given stratum could be taken, 
and it was found qanutiie by raising and lowering the 
cutters to take a stratum of any required thickness, 
up to 7 ft. The dredge advanced at a speed pro- 
portioned to the depth—fast for a shallow excavation, 
more slowly for a deep one. One test for an average 





cutting of 2 ft. 4 in. resulted as follows: 





Distance run ‘a fea 1200 ft. 
Time =~ Pee te sd 76 minutes 
Advance per minute 17.78 ft. 
Average cut 2.38 ,, 
Rate per hour 2590 cubic yards 


The material was fine compacted sand and clay. 
This had been formerly farm land below the plane of 
cultivation; the cultivated surface had been pre- 







































































viously removed for the construction of levees, 
Two weeks later the first official Russian trial was! 
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made in a cut parallel to the former, with steam of 
higher pressure and more pump revolutions, and a 
crew which had become familiar with the mechanism. 
In this trial the result was as follows : 


Distance run 1000 ft. 
Time... eis eae a is 374 minutes 
Advance per minute ... Bh 28.8 ft. 
Average cut 2.44 ft. 
Rate per hour 4524 cubic yards. 


The material in this cut was favourable, half of it 
being aloose sand, tke other half a compacted sand 
mixed with clay, 

The trials of the other half of the dredge were con- 
ducted on a large bar at Steendorp, composed of very 
fine sand ; some cuts were along hard-packed material, 
others in material relatively loose. None of the material 
on the Scheldt is of so favourable a character as the 
coarse, looser sand met with in the cross-over bars of 
the Volga or Mississippi Rivers. Preliminary to the 
official trial two prolonged tests were made at Steen- 
dorp to determine methods of sounding and measure- 
ment. The first test showed : 


An average rate of advance per 


minute .. = 10.13 ft. 
Average cut 5.66 ,, 
Rate per hour 3824 cubic yards. 


In another place the result was : 


Advance per minute 9.09 ft. 

Average cut oe 4.62 ,, 

Rate per hour .. 2803 cubic yards. 
It was observed that on account of the hardness of the 
face, the cutters were not powered sufficiently high 
to supply the full carrying capacity of the pumps. 
The second official test, conducted at Steendorp, re- 
snited as follows : 


Distance run 2129.5 ft. 
Time... We il 180 minutes 
Advance per minute 11.83 ft. 
Average cut 3.52 ,, 


2860 cubic yards. 


The material was fine, compact sand. All tests 
were conducted with 700 ft. of discharge pipe. All 
measurements were in excavation, and to deter- 
mine the capacity upwards of 5500 soundings 
were taken. The Mississippi measurements were 
barge measurements, and to make comparison with 
the maximum capacity rate achieved by the Beta, 
it is necessary to double the official test No. 1, 
4524 cubic yards (of the half dredger), and add 15 per 
cent., or 10,404 cubic yards, which is 30 per cent. 
higher than any previous record. At the termination 
of the trials it was officially considered that each 
half of the dredge could be rated without exaggeration 
as having an hourly capacity of 2700 cubic metres, 
about 3500 cubic yards; or a total capacity for the 
whole plant of 7000 cubic yards per hour. It was 
also demonstrated that working on a cross over bar, 
with a current velocity of 3 to 4 knots per hour, the 
dredge could be manceuvred with facility with but 
one line (a head), thus doing away with half a dozen 
lines heretofore necessary for holding and manceuvring. 
As the machine is self-propelling and self-controlling 
in the current, the electric features manifestly have 
added enormously to the effective use of the dredge, 
and have minimised all possible interference with or 
from commerce. 


Rate per hour 





PILE-DRIVING TEST. 

Tuer engraving on page 824 represents a test of a pile 
made at New Quay, Koyal Victoria Dock, London, 
early in the year. It was found that as the work went 
east the strata became softer, piles going 2 in. to four 
8-ft. blows of an 18-cwt. monkey at 36 ft. and 38 ft. 
in the ground, against 5.5 in. and lin. per four blows 
further west. Wishing to determine accurately the 
safe load and the greavest resistance, as formule on 
pile-driving varies considerably, the engineer decided 
to make a test. 

One of the worst piles, a pile going 2} in. to four 
8 ft. blows, when driving was stopped, was accordingly 
loaded with steel joists 14 in. by 6in., 56.8 lb. to the 
foot. The pile was 37 ft. long, pitch pine, 124 in. by 
114 in., 36.8 cubic feet, there being 36.1 ft. below the 
cut-off mark, The sectional area was 143.75 square 
inches, and the weight of monkey 18 cwt. A few 
pieces of timber were placed under the ends of the 
— to support them during ped precy oe of loading, 
put these pieces were never allowed to become tight, 
the whole load being supported at the centre by the 

ile under test. A small indicator was arranged 
just above the level of the ground to record the de- 
flection : 

At 10 tons. No deflection. Remained thus . hours 
20 i 4 


1 
” ve In. ” ” 





” oad 

» 30 ,, Ts 45 ” 0 » 
on By nd 

99 37.5,, TE 55 ” 7 days 

» 56.9,, 2,, # 4 weeks. 


At the end of this time there was no further deflec- 
On the load being removed the pile rose ,°; in., 


tion. 








showing that a great deal of the deflection was due 
to the fibres of the timber being put in compression. 





THE HUMBER STEAM PILOT YACHT 
**COMMANDER CAWLEY.” 

THE steam yacht Commander Cawley, which we 
illustrate on pages 825 and 828, was recently handed 
over to her owners, the Humber Pilots, by her builders 
—Messrs J. T. Eltringham and Co., of South Shields. 
She is 129 ft. long, 23 ft. broad, and 11 ft. 6 in. deep, 
and takes Lloyd’s highest class as a steam yacht. In 
the design and arrangement of the vessel, as shown by 
the drawings reproduced, the greatest attention has 
been paid to the comfort and safety of the pilots on 
board, and the accommodation is in great contrast to 
that in the somewhat primitive sailing cobles still 
used at many ports. 

The deckhouse, as shown on the longitudinal 
section, Fig. 1, extends for about two-thirds of the 
vessel’s length, the forward part (Fig. 2) forming the 
state-room for the two captains who take alternate 
duty on board the vessel. In this room are arranged 
the switches for the sigual lights, and there is also a 
voice pipe to the wheel screen. Aft of the state-room 
is the lobby from which the main staircase leads to the 
saloon and smoke-room. The latter, as shown in Fig. 2, 
is arranged on the port side, while on the starboard 
side there is a pantry and steward’s room. The main 
saloon (Fig. 3) is built of polished pitch pine, the 
mouldings, drawer fronts, &c., being ot teak. Twenty- 
four berths are provided in this saloon for pilots. 
The lower half of the woodwork is upholstered in 
dark green morocco leather, and the seats in dark 
green figured pile. The saloon is lighted by two 
large teak skylights and by six silver-plated electric 
pendants. At the forward end of the saloon there is 
fitted a lavatory and baggage-room, as shown on plan 
(Fig. 3). At the top of the staircase and separated 
from the lobby by a bulkhead is the galley (Fig. 2). 
It is larger than is usual in a vessel of this size, and 
is provided with all the usual cooking appliances, and 
also a steam kettle for supply iog boiling water. 

The boiler and engine casings are carried right up 
to the bridge deck, making those compartments as 
airy as possible, and at the after end of the casing is 
arranged accommodation for six apprentices (Fig. 2). 
The engineers are also berthed aft, while the extreme 
after portion of the vessel is fitted as a store (Fig. 3). 
On the main deck (Fig. 2) special gear is fitted for the 
rapid manipulation by machinery of the boarding 
boats, a peculiar type of windlass and davits being used 
for this purpose. ‘Che bridge deck carries a teak screen 
on the forward end surrounding the steering gear, and 
from which speaking tubes lead to the engine-room, 
saloon, and the captains’ cabin. On the forward side 
of the screen are three carved shields representing the 
arms of Hull, Grimsby, and the Trinity House, cur- 
mounting the motto ‘‘ Semper Paratus.” 

The engines are of the triple-expansion type (Fig. 5), 
having cylinders 12} in., 194 in., and 32 in. in diameter, 
by 224 in. stroke. They have been constructed by 
Mr. G. T. Grey at the Holborn Engine Works. The 
auxiliary machinery includes a centrifugal pump, 
ballast pump, dynamo, steam steering gear, and steam 
windlass, steam being supplied from a steel boiler also 
built by Messrs. J. T. Eltringham and Co. The 
vessel is lighted by electricity and heated by steam 
throughout, and attained a speed of 104 knots on the 
official trial trip. 





CaTALOGUES.—Messrs. Mather and Platt, Limited, of 
the Salford Iron Works, Manchester, have issued a new 
catalogue of the marine type of engine which they have 
introduced in a number of standard sizes for dynamo 
driving and other pu The engines in question are 
eres so that all working parts are readily acces- 
sible. The standard sizes range ah 35 to 709 indicated 
horse-power. Illustrations of the firm’s type of enclosed 
engine are also included in the catalogue.—The catalogue 
just issued by the Wolseley Sheep Shearing Machine Com- 
pany, Limited, of the Sydney Works, Alma-street, Bir- 
mingham, contains very complete illustrations and de- 
scriptions of the highly original turret lathes, automatic 
machines, and milling machines, designed and made by 
the firm. The vertical cross-turret lathe in particular 
is worthy of special notice, constituting as it does 
a distinct departure in machine-tool construction. Of 
minor tools listed; the caliper gauges deserve atten- 
tion. These consist of a stiff frame of an aluminium 
alloy, having at the points plugs of steel hardened 
and ground, the distance between which constitutes 
the gauge. These plugs can easily be adjusted if worn, 
and can, moreover, be set to a plus or minus size at will, 
when it is necessary to make a bar either over or under 
the standard. The aluminium frame makes the tool 
very light and easily handled, so that even the 2-ft. gauge 
is by no means unwieldy.—The National Telephone 
Company, Limited, of Oxford-court, Cannon-street, E.C., 
have sent us a copy of a pamphlet just published by them, 
in which their system of constructing underground elec- 
trical conduits out_of perforated cement blocks is fully 
described.—The Cleveland Constructional Company, 
Limited, of Cleveland-street, Birkenhead, have issued a 
catalogue describing the tanks, buckets, silos, iron chim- 
ney stacks, and the like, constructed by the firm. 








NOTES FROM THE NORTH. 
Giascow, Wednesday, 

Glasgow Pig-Iron Market.—The Lae ag warrant mar- 
ket was quiet and steady last Thursday forenoon, when 
from 12,000 to 15,000 tons were dealt in round last prices, 
Scotch warrants were done at 64s. 5d. per ton cash, and 
left off unchanged at 643, 44d. per ton buyers. Cumber- 
land hematite iron left off at 7ls. 6d. per ton cash 
buyers. In the afternoon about 20,000 tons changed 
hands, and the market closed somewhat easier, Scotch 
warrants finished 3d. per ton_down on the day 
at 64s. 14d. per ton cash. Cumberland hematite 
iron was 2d. per tondown. The closing settlement prices 
were: Scotch, 64s. 14d. per ton; Cleveland, 633. 13d.; 
Cumberland and Middlesbrough hematite iron, 71s. td, 
and 763. per ton. The market was very depressed on 
Friday forenoon, when it was reported that the banks 
were calling in their loans on warrants, and holders had 
perforce to sell. At any rate there was some heavy 
realising, some 40,000 tons changing hands, and prices 
had a bad break. Scotch iron lost as much as 
1s, 4d., Cleveland 1s. 6d., and hematite iron 1s. 74d, 
per ton. The sales amounted in the afternoon to other 
30,000 tons. Prices were better in the afternoon by 6d. 
to nearly 1s. per ton. At the close of the market the 
settlement prices were: 633. 3d., 623. 3d., 70s. 9d., and 
763. per ton. During the Christmas holidays no pig- 
iron market was held either on Monday or Tuesday, 
but on Wednesday business was again resumed. In 
the forenoon to-day Scotch warrants rose 1s. ld. per 
ton, and the market went very strong. About 25,0U0 tons 
changed hands. The market was still firm in the after- 
noon when the tu:nover reached 15,000 tons. Makers’ 
No. 1 market quotations yesterday were as follow: 
Clyde, 83s. 6d. per ton; Gartsherrie, Summerlee, and 
Calder, 84s.; Coltness, 87s. 6d.—the fosngene all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 83s.; 
Shotts (shipped at Leith), 86s.; Carron (shipped at Grange- 
mouth), 85s. per ton, Trade reports from home and Con- 
tinental sources are at present as favourable as could be 
desired, so that the depressed condition of the market 
last week was not due to any adverse trade report. 
Doubtless the unfavourable news from South Africa may 
have started the changed condition of things originally ; 
but behind, or perhaps as a consequence of that, the 
financial position at home, in Germany, France, and 
America, has become very strained, and must prove 
a source of anxiety to all markets for some time to come, 
and seriously hamper trade before long. American 
advices are again adverse, but are no worse than they were 
last week. ‘he number of furnaces in blast is without 
change, at 83, against 82 at this time last year. The 
warrant market will close again at mid-day on Friday 
of this weck, and remain closed till the morning of 
January 3 for the New Year holidays. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 247,378 tons yesterday afternoon, in comparison 
with 256,476 tons yesterday week, thus showing a reduc- 
tion for the week amounting to 9089 tons. The following 
are last week’s shipments of pig iron from all Scotch 
ports: To Canada, 520 tons; to Australia, 220 tons ; to 
italy, 500 tons; to Germany, 358 tons; to Russia, 500 
tons ; to Holland, 140 tons ; to Spain and Portugal, 200 
tons ; to China and Japan, 200 tons; lesser quantities to 
other countries, and coastwise 1210 tons. 


Finished Iron and Steel.—The Scottish iron trade is as 
busy as ever in the manufacturing department, in which 
work will proceed as usual until the end of this week, 
when astoppage will be made for the New Year holidays. 
Steel ship-plates, which had ruled at the opening of the 
year at 6/. 15s. per ton, angle-bars at 6/. 7s. 6d., and boiler- 
plates at 7/. 15s., rose gradually, and without a single set- 
back, to 8/. 7s. 6d., 8/., and 9/. 103. respectively per ton. 
The half-yearly quotations, compared with June, 1898, 
represented a gain of 2/, 2s. 6d. per ton for ship- 
plates, and 1/. 12s. 6d. for angles. Scotch hematite 
iron was done’ up to 85s. per ton delivered at 
the steel works, and indications gave promise of the firm- 
ness of the warrent market being maintained right up to 
the close of the year; but the advent of a 6 per cent. 
bank rate led to realisations, and hematite iron for steel- 
making fell 2s. 6d. per ton. Of course, the fall told in 
favour with the makers of steel. Finished iron is not 
made in such quantities as was formerly the case; but 
there is still a great demand for it, and prices remain at 
the topmost pitch. 


_ Glasgow Copper Market.—There were no transactions 
in copper last ‘'hursday forenoon, and the afternoon was 
also without business done. The closing quotations 
showed a decline on the day of 103. to 20s. per ton at 
692. 10s. per ton cash buyers, and 68. three months. No 
transactions were reported officially on Fiiday, but owing 
to the fall in’prices reported from New York, the quota- 
tion was lower here by 55s. per ton. Inthe afternoon the 
price rallied 15s. from the bottom. The market was 
quite idle in the forenoon to-day. In the afternoon one 
lot was done at 68/. 23. 6d. per ton. 


Shipbuilding for the Clyde.—It is stated by a Bourne- 
mouth correspondent that at the annual meeting of the 
Bournemouth and South Coast Steam P.cket Company, 
Limited, a dividend of 5 per cent. was declared, and 
that it was stated that in view of the satisfactory work 
of their traffic arrangements, and the increase of business 
at Bournemouth, it had been decided to build a new 
steamer for their service. Negotiations had been opened 
to place a contract on the Clyde for the construction of a 
steamer of improved modern type for delivery early in 
1901, it being impossible to get one reasonably floated for 
1900. 


Slamming Railway Carriage Doors.—The Glasgow and 
South-Western Railway Company have issued a notice 
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drawing attention to the number of passengers who have 
received injuries through carelessness on the part of 
servants, and stating that the doors must not be slammed ; 
a hold of the handle should be retained until the door is 


closed. A much-needed reform. 


North British Railway Worksiiops.—The a at 
Cowlairs, belonging to the North British Railway Com 
pany, have of late been very busy in all their branches. 
At present there are no fewer than twenty locomotives 
in hand and under contemplated construction. The 
Caledonian workshops at St. Rollox are also in a state 
of much activity. 


Messrs. Paul Jones and Son’s Boatbuilding Yard.—At 
their boatbuilding yard, Fast Bay, Gourock - road, 
Messrs. Paul Jones and Son have sixty-five yachts, re- 

resenting 878 tons, hauled up for the winter. The firm 

ave been very busy during the year, the amount of new 
work turned out 7 them aggregating 111 tons, with sail- 
ing and steam yachts ranging from 5 to 25 tons. 


Chambers Brothers, Greenock.—During the year now 
drawing to a close, Messrs. Chambers Brothers, of Vic- 
toria Shipyard, Greenock, have turned out 80 of their 
well-known collapsible lifeboats and a modern steam 
yacht —their tale of work representing about 300 tons. 


From Whiteinch to Balloch on Loch Lomond.—A Clyde- 
bank correspondent writes: ‘‘The proposal of the British 
Electric Traction Company to acquire the streets of 
Clydebank, and run an electric tramway thereon, in con- 
nection with a proposed light railway to Duntocher, has 
been the means of opening up the whole question of a 
tramway service. After the originators of the idea came 
the Glasgow Corporation, who, likewise, expressed their 
willingness to construct a tramway from Whiteinch to 
Dalmuir. While the local Commistioners were consider- 
ing which of the two schemes was the best, the British 
Tramway Company came on the scene, desiring to have 
included in the Provisional Order being 4 ele by 
them, power to construct a tramway from Whiteinch to 
Balloch—passing through Clydebank and Dumbarton. 
The Clydebank Commissioners, it is said, are favourably 
impressed by the idea. The Burgh Ward Committees 
are to consider the schemes.” 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Yorkshire Dales Railuay.—A meeting of the share- 
holders of the Yorkshire Dales Railway was held in 
Skipton last week under the presidency of Sir Matthew 
Wilson, Bart. In opening the proceedings, the chair- 
man explained that the delay in carrying out the 
construction of the line had been occasioned by the 
strenuous opposition of certain landlords, who asked a 
price for their land the directors could not entertain. 
‘Terms of purchase, however, had now been arranged 
with all the landowners except one. The prices paid had 
been largely in excess of the estimate formed, but the 
directors saw their way to complete the purchase of the 
land, construct the line, and defray all expenses, for a 
sum not exceeding the ordinary share and loan capital of 
the company, 60,0007. The Midland Railway had entered 
into ar. agreement to work the line in perpetuity, hand- 
ing over to the company 40 per cent. of the gross re- 
ceipts. The contractor undertakes that the line shall 
be completed for traffic within sixteen months of the 
commencement of the work, namely, in the summer of 
1901. 


Deane Valley Railway Company.—The Deane Valley 
Railway Company, which was incorporated in 1897, has 
deposited a Bill for next session for the purpose of ob- 
taining an extension of time for two years from August 
next, within which to purchase the lands required for 
the authorised railways, and an extension of time for 
three years from the same period within which to com- 
plete and open railways. The Bill proposes to abandon 
the construction of three short sections of the authorised 
railways, and in substitution it is proposed to construct 
a short line to the property of the Houghton Main Col- 
liery Company. Powers are also sought to construct 
short lines forming junctions with the Swinton and 
Knottingley Joint Railway and the Hull and South 
Yorkshire Extension Railway, authorised in 1897. The 
cost of these improvements is stated to be less than the 
lines proposed to be abandoned. 


Sheffield Chamber of Commerce.—The secretary of 
the Sheffield Chamber, at a meeting held last week, 
reported that the incorporation of the new Chamber 
was now completed, and that the election of members 
of the Council at the next annual meeting would 
be carried out on the basis laid down in the memo- 
randum and articles of association now in_ force. 
An important discussion took place in the Chamber 
with regard to certain clauses of the Sheffield Corpo- 
ration Bill, in relation to penalties for the emission 
of smoke from furnaces of al] descriptions. After dis- 
cussing the matter, it was generally agreed that such 
clauses, as those in the Corporation Bill, could only have 
the effect of destroying the trade in that important 
branch of the steel industry in which the reheating and 
annealing furnaces are used. The Chamber decided to 
oppose the Bill, unless provision were made for the 
exemption of furnaces connected with trades which 
cannot be successfully carried on without the production 
of smoke, A deputation was appointed to wait on the 
City Council. 

_ South Yorkshire Coal Trrade.—There is but little change 
in the position of the coal trade of the district this week. 
There is still a great scarcity of fuel of all descriptions, 
the railways in the neighbourhood being blocked in an 


almost hopeless manner. A certain amount of relief has 





been experienced owing to the holidays having lessened 
the demand, but in the large steel works in Sheffield 
many of the departments will not restart until there is 
some guarantee of a regular supply of fuel. It is impos- 
sible to give any reliable quotations, for almost any price 
will be paid if a guarantee of prompt delivery can be 


_ | given, 


Iron and Steel Trades.—This is a holiday week, and 
notwithstanding the pressure of orders, there has been no 
hurry in restarting the large works. The scarcity of fuel 
is causing a serious loss in many instances, but when a re- 
sumption is at length made, there is plenty of work to 
last well over the first six months. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.— As is usual at this 
season of the year, there is little business doing, 
holiday-making being general, and it is consequently 
difficult to obtain reliable quotations. To-day the 
Exchange was re-opened, but very few people attended, 
and there was not much doing. Merchants sold small 
lots of No. 3 g.m.b. Cleveland pig iron at 65s., and 
that may be given as the general quotation, but producers 
were not dis d to lower their rates to that level. The 
lower qualities were very scarce. Grey forge was fully 
as dear as No. 3, and, in fact, in one case, at least, as 
much as 66s. was paid for it. Inquiries for Nos. 1, 2, 
and 3 east coast hematite pig iron were reported, but they 
did not lead to business, as there was no iron available for 
sale, and the quotation of 80s. was absolutely nominal. 
Rubio ore was steady at 21s. ex-ship Tees. Middles- 
brough warrants stiffened to 63s. 11d., but eased a little 
later on and closed 63s. 74d. cash buyers. There was no 
quotation for Middlesbrough hematite warrants. 


Manufactured Iron and Steel.—Nothing new can be 
reported of the manufactured iron and steel industries. 
Most of the works are closed and several firms are avail- 
ing themselves of the opportunity to execute repairs. 
Prices are the same as those quoted last week. 


Coal and Coke.—Coal is in very good demand, and 
prices are strong. Deliveries of coke are on a very 
extensive scale; but large as they are, they are inade- 
quate to the enormous requirements. coke is 
quite 30s. f.o.b., and, in fact, up to 31s. 6d. has been 
paid. For average blast-furnace coke delivered here 
over the first six months of 1900 there are buyers ready 
to pay 25s., and several contracts have been made at 
that price. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade still exhibits an ad- 
vancing tendency; January quotations, indeed, are 
appreciably higher. The best steam coal is making 27s. 
to 30s. per ton, while secondary descriptions have brought 
23s. to 25s. per ton. The best small steam coal has com- 
manded a minimum of 13s. per ton. The house-coal trade 
has also shown firmness; No. 3 Rhondda large has been 
making 22s. per ton. The coke market has been strong ; 
foundry coke has been quoted at 28s. to 30s., and furnace 
ditto at 26s. to 28s. ag ton. Patent fuel has also shown 
considerable strength. 


Darimouth.—The Dartmouth Harbour Commissioners 
have received the following letter from Sir John Jackson : 
“T have thought over the question of the proposed 
———- Dartmouth, and I regret I fear it will be im- 
practicable for ua to oblige the Commissioners in the 
matter, as the work would require hopper barges, and our 
large barges, while built as hoppers, have been tempo- 
rarily closed for the purpose of carrying shingle, which 
we unload by crane at this end. The Admiralty engi- 
neers are so particular about the cleanness of the shingle 
that it would not do for us to use the barges on and off 
for carrying mud. Thirdly, our dredges being suction 
dredges, are not altogether suitable for mud dredging.” 


Gas at Cardiff.—The Gas Committee of the Cardiff 
Town Council, in pursuance of a resolution of the Coun- 
cil, has opened negotiations with the local gas company 
for the purchase of the company’s undertaking. At 
present, however, the company shows no disposition to 
part with its property. 


Barry.—The shipments at Barry docks during the 
present year are expected to reach nearly 8,000,000 tons, 
a large increase on the volume of trade in any previous 
ear. The total for 1899 would have been greater still 
ut for the scarcity of coal which has been experience 
at the different South Wales ports during the past few 
weeks, many steamers of Jarge tonnage having to wait 
for cargo for a week or more. 


Haverfordwest.—Mr. Nicholl, of Messrs. Beasley and 
Nicholl, engineers, Westminster, has spent several days 
in the district round Haverfordwest, in order to report 
to the Town Council as to the best source for a good and 
sufficient supply of water for the town. Mr. Nicholl 
visited three sources—Little Newcastle, Plumstone, and 
Dudwell. He will probably deliver his report by the 
January meeting of the Haverfordwest Council. 


The New Royal Yacht.—The new Royal mon Victoria 
and Albert will be undocked at Pembroke January 3, and 
if her preliminary steam trials, which are to take place at 
Hobb’s Point on Janu 5 and 6, result well, she will 
leave for Portsmouth on January 8. 


The ‘‘ Implacable.”—A steamship load of machinery 
from Messrs. Laird Brothers, Birkenhead, has arrived 
at Devonport for the new line-of-battle ship Implacable. 





The vessel has been placed under the new sheers at the 


lower yard, where she will remain until the boilers and 
heavy portions of her main engines have been fitted. 


Devonport Dockyard.—Progress is being made with a 
second building slip at Devonport. This will enable the 
dockyard authorities to have two line-of-battle ships in 
hand at one and the same time. 


The Swansea Valley.—The steel trade of Landore 
Pontardawe, Dyffryn, Forest, and Cwmfelin is very brisk, 
both in the smelting and bar mill sections, 


Gas at Newport.—The Newport (Monmouthshire) Gas 
Company has deposited a Bill for consideration in Par- 
liament next session, under which it is proposed to extend 
the company’s limits of supply, so as to include the urban 
district of Caerleon, the parish of Llangattock-juxta- 
Caerleon, and certain portions of the urban district of 
Llanvihangel-Llantarnam. It is further Ba to 
raise additional capital to the extent of 187,500/. 





PressEeD Steet Cars.—The Pressed Steel Car Com- 
any, of Pittsburg, will have an entry at the Paris 

hibition. It will consist of a steel box car and 
gondola flat and self-clearing hopper car. 





AMERICAN PusLic Lanps.—The United States Land 
Office sold 91,482,413 acres of the public lands of the 
Republic in 1898-9. This total exceeded the sales of 
1897-8 by 728,516 acres. The area of American public 
lands at present available for sale is 929,308,068 acres. 





Russian Pustic Works.—A Russian public works 
loan for 10,000,000/. is about to be issued. Subscriptions 
will not be invited, under present circumstances, in 
London ; but the loan will be placed upon the markets 
of France and Germany. The proceeds of the loan will 
be Lye sp devoted to public works now in hand or 
about to be undertaken in Russia. 





Brieran Coat Exrorts.—The exports of coal from 
Belgium in the first eleven months of 1899 were 4,164,820 
tons, as compared with 4,119,100 tons in the correspond- 
ing period of 1898. In these totals the exports to France 
figured for 2,981,678 tons and 2,952,287 tons respectively ; 
those to the Luxembourg for 322,293 tons and 297,973 
tons respectively, and those to the Low Countries for 
276,947 tons and 312,427 tons respectively. 





LecHorn TRAMWAYS,—The accounts of the Leghorn 
Tramways for 1898-9 show a profit of 20367. The year is 
the first during which electric traction has been fully 
applied to the network. The receipts of the year 
amounted to 16,068/., as compared with 15,637/. in 1897-8, 
The results obtained by the introduction of electricity are 
regarded as satisfactory, the cost of traction being ap- 
preciably below the estimate. 





Coat at Hamspure.—The gong of British coal at 
Hamburg in November were 198,977 tons, as compared 
with 205,846 tons in November, 1898. The imports of 
Westphalian coal at Hamburg in November were 124,987 
tons, as compared with 146,168 tons in November, 1898. 
The imports from all sources in November were accord- 
ingly 323,964 tons, as compared with 352,014 tons in 
November, 1898. Of the British coal imported into Ham- 
burg in November, 1899, 101,228 tons came from Northum- 
berland and Durham, 38,286 tons from the Midlands, 
50,186 tons from Scotland, and 9090 tons from Wales. 





Biast-FuRNACES IN THE UNITED States.—The num- 
ber of furnaces in blast in the United States at the com- 
mencement of December, 1899, was 283, as compared 
with 220 at the commencement of June ; 195 at the 
commencement of December, 1898; 190 at the com- 
mencement of June, 1898; 196 at the commencement of 
December, 1897 ; and 146 at the commencement of June, 
1897. The weekly productive capacity of the furnaces 
in blast at the dates named was as follow: December, 
1899, 296,959 tons; June, 1899, 254,062 tons ; December, 
1898, 235,528 tons ; June, 1898, 225,398 tons ; Decembsr, 
1897, 226,024 tons; and June, 1897, 168,380 tons. 


PENNSYLVANIA STEEL Company.—About 6000 tons of 
steel will be required for a viaduct on the Burma railways 
now under construction by the Pennsylvania Steel Com- 
pany. The third and last shipment of materials will 
eave New York on November 25 by the Monmouth 
steamer. The Bridge and Construction Department is 
also getting out materials for a long bridge over the 


qd | James at Richmond, Virginia, and for several bridges on 


a railway to be constructed in Cuba by the Cuban Steel 
Ore Company, which will also build a steel pier 1000 ft, 
long about 30 miles from Santiago. 


TUNNELLING THE Stmpton.—About 1000 men are now 
engaged in excavating the Simplon Tunnel which will 
ive France and Switzerland direct communication with 
ilan. The work is being pushed forward night and 
day, and there is every prospect of the tunnel being com- 
pleted within the four and a half years still remaining on 
the contract. The works will differ from both the Mont 
Cenis and the St. Gothard Tunnels, as they comprise two 
tunnels, one for each line of track. The tunnels are 58 ft. 
so and are connected every 260 ft. by ————- 

e — contract, however, only provides for the 
completion of one tunnel, The excavations are now pro- 
ceeding at both the Swiss and the Italian ends. The 
tunnel will be or 124 miles long, or one-fourth 
more than the length of the St. Gothard, and nearly half 
more than the length of the Mont Cenis. The heat in 





the excavations is becoming somewhat troublesome, 
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THE UNITED STATES NAVY. 


Tue report for 1899 of Rear-Admiral Melville, 
the chief of the Bureau of Steam Engineering of 
the United States Navy, which has recently been 
issued, is of more than ordinary interest, as it deals 
with the period, following the war with Spain, 
when the United States Navy had time to con- 
sider the result of warlike operations, and to profit 
by the lessons learned. The amount appropriated 
for the fiscal year which ended June 30, 1899, 
amounted to 6,240,000 dols., or somewhat less than 
a million and a third sterling. Admiral Mel- 
ville is noted for the fearless manner in which he 
speaks his mind in his reports, and while he 
thanks Congress conditionally for a more generous 
appreciation of the needs of the Navy than at one 
time prevailed, he shows pretty plainly how the 
gift was rendered futile by the conditions which 
surrounded it. By the Act of Congress it was 
provided that three seagoing coast-line battle- 
ships, three armoured cruisers, and six protected 
cruisers should be laid down, but at the same time 
such limitation was placed on the price to be paid 
for armour that the manufacturers of that commodity 
simply refused to make contracts at the statutory 
figure ; preferring, as they said, to devote their 
resources and energies to foreign orders, on which 
there would be a profit, and of which there were 
plenty, rather than to home orders on which there 
would be a loss. 

The Act of Congress further contained a clause 
which forbade contracts being entered into for the 
hull until the contracts for the armour of the 
battleships and armoured cruisers had been placed 
satisfactorily. Under these circumstances Admiral 
Melville and his staff have had no alternative but 
to confine themselves, so far, at least, as new 
work was concerned, to the designing of the ma- 
chinery for the six protected cruisers, the other 
wcrk having been brought toa deadlock. Itis, per- 
haps, not without a spice of amusement that the 
armour-plate makers of the country find the naval 
authorities in rather a tight place. They will re- 


ack} member the somewhat severe manner in which 
3| they were lectured on their shortcomings not very 


long ago, and now they find the game in their own 


hands so long as they play together. They know 


34 | Very well that a mistaken patriotism will not allow 


foreign material for the Navy to be imported ; and, 
of course, the ships must have armour. There is, 
naturally, the alternative, which doubtless they 
have considered, that the Government may deter- 
mine to form an establishment for making its 
own armour. The step would be favoured 
by unthinking people, who form a majority in 
all countries, because there is nothing that seems 


0}to add to the glorification of a nation more 


than the multiplication, of public factories and 
institutions. It is hardly necessary for us here 
to refer to the disadvantages, and even the 
danger of depending on Governments for manu- 
facturing operations, unless the public are brought 
into immediate contact with the output, as they 
certainly are not in the case of war material. 
that Congress will 


plate makers some, possibly not unprofitable, 
patriotism which will enable the work of ship- 
building and engine designing to proceed on rea- 


sonable lines. Certainly the late war ought to teach 
Americans the folly of naval unpreparedness, for 
though they had last time a walk-over, they could 
hardly hope again to be opposed to a navy so hope- 
lessly unprepared as was that manned by the brave 
but unfortunate sailors of Spain. 

Admiral Melville says that the general lessons of 
the war were in no way indicative of any desirable 
change in the machinery of the American ships, 
excepting in regard to evaporating machinery and 
water-tube boilers. Evaporating plants, the re- 
port says, should be increased, and the water-tube 
type of boilers should be adopted ‘‘ with all prac- 
tical and economical promptness.” As fast as the 
present outfit of Scotch boilers becomes inefficient, 
the newer type is being substituted. We would 
beg attention to these words on the part of those 
gentlemen in our own Parliament, who have been 
so vigorous in attacking Admiralty engineers for 
adopting the water-tube boilers in the British 
Navy. The retention of the ‘‘ Scotch” boiler, by 
which is generally meant the cylindrical return- 
tube boiler, in the American ships was an 
argument so often advanced against the course 
adopted at Whitehall, that we have no doubt, when 
next the subject comes up for discussion in the 
House of Commons, the passages from the report 
will be duly quoted by the advocates of the 
new system. The type of boiler — referred 
to by name is the Babcock and Wilcox. It has 
been substituted ‘‘ for the old Scotch boilers” as a 
‘* direct result of the unqualified success of this 
type of boiler on the Marietta and the Annapolis 
in the United States service and in various other 
ships not of the Navy.” ‘‘ The experience,” the 
Rear-Admiral adds, ‘‘renders their adoption, to 
the extent already made, absolutely safe.” The 
Niclausse and Thornycroft type are also referred 
to, and this reference to the subject concludes as 
follows : ‘* The status of water-tube boilers at the 
present time is much more doubtful regarding the 
possibilities of protection from deterioration while 
not in use than in regarding their efficient output 
during actual service. This ability or inability to 
properly protect such boilers is of vital import- 
ance, and largely governs the annual cost of repairs 
to naval machinery.” Later on in the report 
details are given of some interesting trials made 
with water-tube boilers, but these we will leave 
for the present. 

The Americans have, like ourselves, a vessel 
named the Vulcan attached to their Navy as a 
repair ship. In the report of 1897 the desirability 
of fitting out a vessel as a floating repair shop, on 
the lines of H.M.S. Vulcan, was urged by the Chief 
of the Bureau. Nothing appears to have been done 
(for the Americans are largely of the same blood as 
ourselves), until war became imminent, and then in 
a hurry a second-hand steamer named the Chatham 
was bought, and everything was done that could 
be done to make her appropriate to the service ; 
including rechristening her the Vulcan, which, at 
any rate, was a cheap and expeditious step, How- 
ever, a good deal more than this was under- 
taken once Admiral Melville had authority to pro- 
ceed. Machine tools, a cupola, forges, brass fur- 
naces, &c., were put in her, and a selected force 
of skilled mechanics was engaged. When the 
Vulcan arrived at Guantanamo she proved of the 
highest usefulness to the fleet, making repairs of 
all kinds, and furnishing much-needed supplies to 
every department of nearly every vessel. Although 
the United States Vulcan did such good service, it 
has since been found that she might easily have 
proved as great a failure ; and, to quote the last 
report, ‘‘it was by accident alone the absolutely 
necessary work demanded of that ship was well 
within her capacity.” The hull was found to be in 
such bad condition that the vessel had to be stripped 
and got rid of. Admiral Melville, last year, before 
the Vulcan was found to be so defective, urged the 
need of another repair ship for service in the 
Pacific ; and we conclude he would now desire that 
two vessels of the kind should be built. 

The subject of ‘‘ Personnel” is one specially 
interesting just now, owing to the fact that the 
present report is the first which has been 
issued by the Chief of the Bureau of Engineering 
since what was known as the ‘‘ Personnel’ Bill’ 
became law. We have already dealt with this sub- 
ject at some length at the time of the passing of the 
Act, and it is with considerable regret we observe 
the note of pees my a that dominates Admiral 

8. 





Melville’s remar He says that he approaches 
the subject with hesitation, owing to inebility to 
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see indications of the desired resulis from the 
operation of the Bill thus far. He had hoped 
that the whole trend of detail would be toward 
the complete amalgamation of line—or, as we should 
say, executive—and engineering interests, and at the 
same time that there would be the most favourable 
outlook for engineering science. The Chief of the 
Bureau believed that the spirit of the Bill con- 
templated great additions to the number of officers 
who would give earnest attention to engineering 
matters, and he in no way anticipated that the 
measure aimed at augmenting the forces available 
for merely line (executive) or deck duty. 

The plain fact is, though the report does not 
state it in set terms, that a number of engineer 
officers of the United States Navy — perhaps 
more especially among those who are removed from 
personal considerations by seniority or otherwise— 
consider that by the Personnel Bill they have been 
‘*hoist by their own petard.” As the Rear- 
Admiral says, they anticipated the general body 
of officers would be amalgamated, and though some 
would specialise—as our own executive officers do 
in the gunnery, torpedo, or navigating branches— 
yet, to quote the words of the report, ‘‘the duties 
of the line were believed to be perfectly compatible 
with a professional excellence in engineering 
matters.” It was further thought, to again quote 
Admiral Melville’s report, ‘‘a not unwarrantable 
expectation that preference for the mechanical part 
of the combined duties would be shown by a great 
number, owing to the intense interest attaching 
itself to this field of work.” 

It would seem to us, judging from what we have 
lately seen and heard, that there are no signs of 
the sanguine expectations being fulfilled in a 

eneral sense, unlees some pressure is brought to 
ear. The report urges the need there is to 
‘* insist upon the present line officer adapting him- 
self as soon as possible to the new conditions, 
and increasing, where lacking, his knowledge of 
mechanical engineering.” That is what ‘‘ the 
present line officer” appears by no means anxious 
to do; or, at any rate, a certain number are not. 
On the contrary, the scheme popular in some 
uarters is to have a class of warrant officer who 
shall ‘‘do the actual work,” and save the fine 
gentlemen from soiling their hands. We are not 
sufficiently acquainted with the line officers of the 
United States Navy to say how general this feeling 
is; it may be shared only by a small residuum 
whose ability to make themselves heard is very 
largely in excess of their real importance. Per- 
haps it is their friends who speak chiefly for them. 
At any rate, the scheme is extant. 

We have had exactly the same idea put forward 
in connection with our own Navy by those who see 
that the executive branch is waning in importance, 
in consequence of the growth of engineering afloat. 
It is desired by some to assume the dignity that 
attaches to true usefulness without the unpleasant 
experience—the dirt and the drudgery—that must 
be gone through in order to acquire the necessary 
practical and theoretical knowledge that entitles a 
man to call himself an engineer. Of course, the 
scheme must fail utterly, and in time honest engi- 
neering ability would triumph. It would just be 
running the race over again, starting, as it were, 
another heat; for the warrant machinists, or 
engine-room artificers, as the case might be, 
would become the true engineers, their examina- 
tions would become stiffer and stiffer, thus entail- 
ing an expensive education, pay would increase, 
and, lastly, the men of higher status that would be 
attracted to the service would demand recognition 
in accordance with their birth, education, and social 
status, just as the engineer officers do now. 

But all this would take years to bring about, and 
in the meantime what might happen? We, or our 
cousins across the Atlantic, might find ourselves 
entangled in a really serious naval war with the 
most vital part of a ship’s econ »my actually under the 
charge of men not qualified to lead either by educa- 
tion or social fitness ; whilst those nominally in 
command would be debarred by ignorance of their 
proper duties from playing any useful part. The 
engine-reom of a warship during a hardly contested 
engagement would be nothing less than a pande- 
monium of disaster, and possibly of insubordina- 
tion. To maintain discipline, officers must possess 
the respect of their men, and to gain this they need 
that full knowledge of their duties, which only 
comes by actual experience. We want nosuperfine 


naval officers in the present, any more than they 
were wanted in the past days, when our last sea 


battle was fought nearly a century ago. Then 
every young officer had to go through the ‘‘ tarry 
breeches” stage until he had mastered the prac- 
tical part of his craft, seamanship. Now it is 
engineering. Greasy -jacket has ousted Tarry- 
breeches. 

To do no more than justice to our naval officers, 
they stick at nothing in the way of hard work when 
they are convinced of the need of it, especially in 
the way of fighting. But the oil and cinders, and 
the drudgery of the engineering are so unlike the 
fun and adventure of fighting, that young men may 
perhaps be excused for not seeing the connection, 
whilst older men have become set by habit. 
Mcdern warfare is, however, nearly all engineer- 
ing—the greasy jacket must be worn. 








THE TELEPHONE IN SWEDEN. 


In no country, in Europe at least, has the tele- 
phone come into such universal use, or has become 
such an hourly necessity as in Sweden, and a short 
account of how this state of affairs has been brought 
about, and the present high degree of development 
been attained, may be useful and instructive read- 
ing to many. The principal reason for the rapid 
expansion of Sweden’s telephones must, no doubt, 
be looked for in the amount of liberty which has 
been accorded them. Private and local initiative 
has done more for this quick development than 
the State would have been able to in the first in- 
stance, whilst the manner in which the latter is 
now backing up the movement appears to be sound 
and practical. The State carefully felt its way 
and hesitated long before it took over any lines 
at all. In the year 1880 the International Bell 
Telephone Company took the first steps in con- 
nection with a telephone in Stockholm, and shortly 
afterwards small telephone installations were started 
by private enterprise in some provincial towns, 
these being the origin of the telephone unions. It 
is these unions which give a special feature to the 
history of the telephone in Sweden. In a few of the 
larger towns limited companies were formed, but as 
a rule the basis was a co-operative one. The members 
clubbed together to supply the necessary money 
for central station, &c., and although the telephones 
were bought jointly, each member paid for his own 
telephone and for the installation of it. These local 
telephone centres grew rapidly, and connection was 
established between those in the same province ; 
thus co-operative sets of centres were formed 
nearly all over the country. They worked ad- 
mirably together, and a member could, without any 
special fee, converse with anybody, whose line 
was connected with his centre. The only limit 
to conversation was the technical difficulty of 
not being able to hear or to be heard. There 
were, however, as already mentioned, a few 
towns where the’telephone was started by limited 
companies, as a commercial speculation. In Stock- 
holm and Gothenburg it was the Bell Tele- 
phone Company, but this company had in both 
towns to compete with other telephone companies, 
of which the General Telephone Company, of 
Stockholm, has proved an unusually well-managed 
concern, extending its business to the neighbour- 
hood and other towns. An application from this 
company to erect telephone lines along high roads 
from Stockholm to other large towns was refused 
by the Government, and this is the only in- 
stance where the Government has placed any 
obstacle in the way of private telephone companies. 
At the beginning of the ‘‘nineties” the annual 
fee for smaller concerns was 50 kr. (21. 15s. 6d.), 
and for companies with larger area, 90 kr. to 120 kr. 
(51. to 61. 13s. 4d.). The aggregate length of the 
telephone wires was then about 25,000 miles, and 
the number of subscribers 16,000. The State com- 
menced its operations as regards the telephone in 
1883 and 1884, when it acquired a few of the larger 
concerns in southern Sweden ; but it was not till 
the telephone had attained to a much greater degree 
of perfection that the State began in earnest. It 
entered the field as an ordinary competitor, but 
has gradually bought the bulk of the telephone lines. 
The first long State telephone lines (Stockholm- 
Gothenburg) was opened in 1889; its length was 
about 300 miles. Since then the State telephone 
has extended in all directions, the longest distance 
at the end of last year being Hoparando-Ystod 
(1250 miles). 

The following Table shows the growth of the 





Swedish State telephone : 





Year. | Kilometres. | Stations. | Instruments. 
1890 | 12,780 | 126 4,950 
1891 22,760 235 10,250 
1892 29,520 | 334 | 12,56) 
1893 39,230 | 414 | 15,970 
1894 46,830 508 | 19,080 
1895 55,620 | 559 22,740 
1896 62,670 | 633 } 26,910 

734 | 32,890 


1897 | 75,300 | 
As a rule, there is a co-operation between the 
State and the private subscribers, so that the 
former instals the connection to the nearest existing 
station, builds the new central exchange and finds 
the apparatus, whilst the subscribers’ lines and the 
working of the central exchange are the latter’s 
concern. There are exceptions to this rule; for 
instance, the large herring fishing district at 
Bohusliu. The rapid development of the State 
telephones—the subscribers to which have the right, 
subject to a modest fee, to converse all over the 
country—has, however, not prevented the private 
telephones from holding their own and partly ex- 
panding, as will appear from the following Table : 








Year. | Kilometres. Statio s. | Instruments. 
1890 39,760 432 | 15,470 
1891 37,840 | 392 | 14,740 
1892 35,620 361 15,280 
1893 36,650 | 404 | 16,640 
1894 35,600 399 17,7 

1895 38,650 391 | 19,590 
1896 42,000 387 22,500 





Several efforts have been made to bring about 
some uniformity in fees, both as regards State and 
private telephones ; but the question is a difficult 
one, the more so as most private telephones have 
been sold to the State on the condition that 
the subscribers’ fees shall not exceed 50 kr. 
(21. 15s. 6d.), and this is also about the average fee 
with the State telephone system. In some instances 
a State fee as low as 10 kr. has been fixed for a 
series of years; whilst in others, where the State 
had no competition from the start, fees of about 
90 kr. (5.) are charged, which, however, after five 
years, are reduced to one-third. 

Of the private telephone companies, the Stock- 
holm General Telephone Company stands pre- 
eminent ; its area of operation is now confined to 
Stockholm and a distance outside up to 45 miles, 
inside which there, however, are several smaller 
towns. Between this company and the State 
telephone there is a keen competition, which has 
brought about an almost ideal state of things from 
the subscribers’ point of view. Fees have been 
reduced in some cases almost ad absurdum. The 
annual fee of the State concern is 50 kr., with an 
entrance fee, for business subscribers only, of 
another 50 kr. The length of line which the State 
erects for this price often exceeds two miles. The 
Stockholm General Electric Company has a scale 
of fees varying according to the requirements of 
the subscribers ; this company has, in addition to 
its large ard splendidly appointed central station, 
several auxiliary centres, whilst the State telephone 
has only one central exchange in Stockholm. The 
General Telephone Company charges from 50 kr. to 
100 kr. for direct connection with the main exchange, 
for connection with the branch stations, the fee is 
35 kr. (barely 2/.) annually, subject to a fee of 
10 dre (1}d.) for each conversation beyond the first 
hundred in each quarter, to which charge there, 
however, are so many exceptions that it has not 
much practical importance. An attempt has also 
been made with a minimum annual charge of 10 kr. 
anda charge for each conversation, but this has not 
worked satisfactorily. Competition between the 
State Telephone and the General Telephone Com- 
pany has also reduced the charge for longer lines, 
so much that the charge does not in many cases 
cover the actual outlay. 

The result is that in Stockholm almost every 
small tradesman and artisan, and most fairly well 
positioned private people, have their telephone ; 
there are now in Stockholm and the surrounding 
district upwards of 30,000 places, where telephonic 
conversation can be carried on. Many of the 
smaller users mean a direct loss to both concerns, 
for which the company recoups itself by a number 
of more remunerative subscribers, and the State by 
more lucrative business in other parts of the 
country and inter-urban conversations. : 

For conversations over inter-urban lines there is 





no extra annual fee, but a fee foreach conversation, 
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and these fees are, as a rule, uniform for private 
telephones and public stations. The fee is, for a 
distance not beyond 100 kilometres (62 miles) 
15 ore (2d.), for a distance up to 250 kilometres 
(155 miles) 30 Gre (4d.), up to 600 kilometres (335 
miles) 50 dre (63d.), and for longer distances 1 kr. 
(Is. 1}d.). These fees are for conversations of 
three minutes, one-third extra being charged for 
each extra minute. For express conversations, 
which are more and more used during business 
hours, the fee is three times the ordinary fee. 

Their cheapness, more than anything else, has, 
no doubt, served to make the telephones such a 
popular institution in Sweden, and the cheapness 
has again resulted out of the manner in which the 
State has entered into the competition. Several 
circumstances tended to make it possible for the 
State to fix such low rates. In the first place, all 
small corporations, and some of the larger ones, 
find gratis premises for the State telegraphs ; and, 
secondly, the telegraph clerks had so little work, 
that they were able to take over the bulk of the 
telephone service without incurring any extra ex- 
penditure for the State. Besides, pay is generally 
rather low in Sweden, more especially for women, 
the female telephone clerks only receiving an 
average of 40 kr. (2/. 4s. 6d.) amonth. The female 
telephone clerks are endeavouring to obtain an 
increase in their pay, and itis, of course, more 
than likely that the present low rates for telephone 
in Sweden may have to be somewhat raised. 

The following Table shows the number of tele- 
phones (instruments) in each country per 10,000 
inhabitants : 


.. 118, Great Britain andI-eland.. 18 


Sweden = ES 

United States of America .. 107 | Holland ae 16 
Norway a a -. 97) Belgium an a <a 
Switzerland .. .. 93) Austria = ~~ - 
Canada - .. 67) France.. . 
New Zealand .. . 60/ Spain .. 6 
Luxemburg .. .. 47| Hungary 6 
Denmark -- 46\Italy .. 4 
Finland -. 29] Russia .. 2 
Germany . 29!) Japan .. 1 


As regards the aggregate of instruments and 
mileage of wires, the United States of America are 
far ahead of any European Power, with something 
like one-fifth of both. The telephone has, how- 
ever, penetrated into almost every part of the 
globe. Hawaii, for example, has a couple of 
hundred telephone instruments. 





THE PARIS INTERNATIONAL 
EXHIBITION OF 1900. 

In a recent article we described the actual con- 
dition of the buildings and grounds which will form 
that part of the coming Exhibition on the Champ 
de Mars, and we ventured to forecast what were 
the prospects as regards the probable completion 
or condition of the various structures when the date 
of inauguration arrives. We shall now continue 
our review, dealing to-day with that extensive por- 
tion of the Exhibition comprised within the allot- 
ment'on the Champs Elysées and the gardens 
of the Trocadero. It will be remembered that 
on this occasion the boundary of the Exhibition 
extends as far as the Place de la Concorde, 
that area of the Champs Elysées lying be- 
tween the Avenue de la Grande Armée and 
the Seine having been temporarily ceded. In 
this area are comprised some of the most im- 
portant buildings of the Exhibition: the monu- 
mental entrance on the Place de la Concorde ; the 
two Art Palaces; the new avenue linking the 
Champs Elysées with the Esplanade des Invalides ; 
the Alexander III. Bridge, forming an exten- 
sion of the avenue, may also be included. These 
three last-named features of the Exhibition will, 
of course, be permanent, and cannot fail to add 
greatly to the beauty of Paris. 

We may enter that portion of the grounds now 
under consideration, by the Place de la Concorde, 
through the monumental portal that is to be 
regarded as the clow of the Exhibition, just as the 
Eiffel Tower was the feature of that in 1889. We 
shall not stop now to consider the very admirable 
work of the engineer that has entered into the 
construction of this enormous portal ; the details 
of the ironwork we shall describe at a future 
time. But we must record the effect which this 
great structure on the beautiful and classic Place de 
la Concorde, produces on our minds. The portal 
will be on a vast scale ; it will be elaborate in its 
decoration, and sumptuous, to say the least, in 
its colouring ; it will mark the entrance to the great 





fair, more emphatically than has been done hereto- 
fore ; nevertheless, it does not seem to harmonise 
well with its surroundings, but rather to mar the 
effect of the Place de la Concorde, without deriving 
any of its beauty. The entrance will be enormous 
rather than monumental; its main feature is a 
gigantic dome rising behind a long arcade; it will 
be provided with a great number of turnstiles, so 
that the entry of enormous crowds should be 
rendered easy. But the portal does not lead to 
anything very particular; it admits the visitor to 
a comparatively remote part of the grounds, but 
not to any important buildings nearer than the 
Fine Art Palaces which occupy the site of the old 
Palais de Industrie. As an entrance, therefore, 
this transient monument appears misplaced ; and it 
does not, as we have said, seem adapted to its 
surroundings. The actual condition of these works 
is fairly promising, and there should be but little dif- 
ficulty in completing the whole structure, including 
the elaborate decorations, by the day of opening. 

Certainly the prospects are not so favourable in 
this respect with the two Art Palaces, and special 
efforts will be required to fit the larger one in time for 
its invaluable contents. It was intended—in fact it 
was specified —that exhibitors in these buildings 
must be prepared for installation very early in the 
new year ; but probably there will be no occasion 
for haste. We believe it has been found impossible 
to finish these palaces as permanent structures, so 
far as decoration is concerned ; what cannot, there- 
fore, be completed in stone, will be finished in 
plaster, a far better arrangement than that of un- 
duly hurrying work that is to remain as a perma- 
nent and beautiful monument. The smaller of the 
two palaces will contain exhibits illustrating French 
retrospective art, and therefore this building has 
no immediate interest to foreign exhibitors. The 
second building will be devoted to the display of 
international art. The first-named palace may be 
considered as ready, but for the interior fittings and 
decorations, and other details that can be quickly 
completed. As for the larger building, the roof is a 
not yet covered in, and some of its framing is not 
erected ; in fact, the steelwork must be regarded 
as in a backward condition. It may be remem- 
bered from our former description, that the ground 

lan of this building is in the form of an irregular 
t ; that portion corresponding to the vertical bar 
of the T is in a highly satisfactory state, not only 
as regards construction and external decoration, 
but the interior is also practically ready to receive 
exhibits ; even the painted ceilings are finished, 
and the windows are glazed. But the same favour- 
able state of things does not rule in the other 
parts of the palace ; inthe centre beneath the ¢c.me 
is a forest of scaffolding, necessary for the erection 
of the framework not yet completed, and the stag- 
ing required for the erection of the roof covering 
over the vestibule is not in place. There is no 
doubt but that both these buildings will be of ex- 
treme beauty when completed ; the marring note 
in the general effect will probably be the metallic 
roof covering, which will be out of harmony with 
classic design. 

As in the Champ de Mars, the gardens that 
occupy this part of the Exhibition are extremely 
well forward ; in fact, it would seem that little now 
remains to be done until the early spring. It is 
fortunate that this very important part of the great 
scheme was so promptly taken in hand. With a 
probable continuance of cold weather, outdoor 
work is, of course, necessarily retarded, if not 
wholly stopped. 

Descending the grand avenue to the Seine, we 
reach the Alexander III. Bridge, of which a de- 
tailed description has been published in Ener- 
NEERING. As regards the steelwork, the bridge 
is practically complete ; but a great deal remains 
to be done with the decorative masonry, on the 
quays that connect with the abutments, and also 
with the earthworks generally, that will make up 
the road level with the avenue. It is easy now to 
form a good estimate of the general effect of the 
bridge ; as regards construction and decoration it 
can leave nothing to be desired, but we think it 
will be more appreciated after the Exhibition as a 
permanent addition to Paris, than by the millions 
who will traverse it during the coming year. The 
fact is, that to the general public, a bridge, unless it 
crosses the Forth, or spans Niagara, is not an 
object for popular enthusiasm ; and any idea that 
the Alexander III. bridge is to be a clow of 
the Exhibition, will probably prove doomed to 
disappointment. It may possibly be found, a little 








later, that the highly ornate pylones that will stand 
at each abutment, may not be in harmony with 
the graceful lines and extremely flat arches of the 
bridge. 

Continuing our walk along the right bank of the 
Seine, we meet a number of buildings. Prominent 
among them is the pavilion of the Ville de Paris, 
an enormous structure, rather bare in its outside 
aspect, and decorated with many small turrets 
that suggest the Hotel de Ville ; the design of the 
ends is very satisfactory. Its dimensions are con- 
siderable, but they will probably be found insufii- 
cient for the exhibits of a Municipality that has in 
charge so many and such varied works ; which has 
a budget as large as that of Belgium ; and is swayed 
of necessity by the spirit of socialism that enters 
nowadays into most municipal enterprises. This 
palace is quite complete, and the work of installation 
might commence to-morrow. Immediately beyond 
the Ville de Paris Building, there has been laid 
out, parallel with the Seine, a wide terrace which 
cannot fail to prove an endless attraction to 
visitors ; ‘below it, space has been reserved for 
miscellaneous exhibitors. It should be mentioned 
that in the construction of this terrace, as well as 
others, and indeed throughout the whole Exhibi- 
tion, great use has been made of cement and con- 
crete, strengthened with a metallic core; this 
method of construction, which is largely growing 
in France, will certainly be fully tested for dura- 
bility and strength during the period of the 
Exhibition. Close to the terrace just referred to, 
stands the Horticultural Building, a structure in 
glass and iron that does not call for any special 
remark ; it consists of a central pavilion and two 
wings, and although it is not nearly finished, there 
is no reason why it should not be complete by the 
time exhibitors are ready with their installa- 
tions. Under this building there will be a vast 
aquarium, which will also occupy a part of the 
ground beneath the terrace. Continuing in the 
same direction, the Social Economy Building is 
reached: this is a very large, very white, and 
very severe-looking structure. Besides being in- 
tended for Exhibition purposes, a part of the build- 
ing will be reserved for the long series of Congresses 
which will occupy much time during a considerable 
portion of six months. Extensive as this building 
is, it will probably be found much too small for the 
important purposes for which it is intended. It is 
practically completed ; indeed, entirely so, except 
for some more painting and a little decoration. 

Close by the Social Economy Building is the Pont 
del’Alma, which has been widened by a footbridge 
to supplement the already broad platform of the 
permanent bridge. Here, always on the same bank 
of the river, the space within the Exhibition boun- 
dary is extremely narrow, and will probably prove 
a sort of dead water outside the main currents of 
circulation ; here will be established the very clever 
reproduction of Old Paris. Further on, a light 
footbridge has been built that will enable visitors 
to pass over to the exhibit of Navigation for 
Pleasure Purposes ; this is situated opposite the 
Commercial Navigation exhibits, andthe Army and 
Navy Building, of which we shall speak on another 
occasion. Docks are being very slowly made on 
the bank of the river for floating exhibits; the 
primitive methods employed for removing the 
mud, suggest that a long time must elapse before 
this is finished. As far as the Pont d’Jena, which 
is on the axis of the Champ de Mars, all the avail- 
able space beside the Seine will be occupied by 
miscellaneous buildings of very secondary interest ; 
these being chiefly of wood will assuredly be com- 
pleted in plenty of time. Amongst them, but not 
of them, stands conspicuous the building of the 
Maritime Chambers of Commerce. At the Pont 
d’Jena, opposite the Champ de Mars, is the Troca- 
dero, constructed for the Exhibition of 1878, and 
utilised for that of 1889. On this occasion it will 
be reserved chiefly for French and foreign Colonial 
exhibits, and for a few minor countries that could 
not find an allotment elsewhere. The area is ab- 
surdly restricted for such a vast purpose, and it is 
too much to expect that the result will be satis- 
factory. In the centre of the gardens are the two 
Algerian pavilions; on the left are the spaces 
allotted to French colonies, and on the right those 
of other countries. All the preparations for the 
former are well advanced ; indeed, they may be 
regarded as practically complete. The space for 
the British colonies, and for the Egyptian pavilion, 
occupies the lower part of the gardens near the 
river ; perhaps one-third of the available space ig 
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thus allotted. The Egyptian pavilion is not so far 
advanced as the British and Indian buildings, 
which, no doubt, will be ready in time. The 
architecture of these structures apparently leaves 
much to be desired, though perhaps it is too early 
to judge of the effect when finished. The upper 
part of the gardens on the right-hand side, devoted 
to other foreign colonial exhibits, does not promise 
well for completion ; thus the Siberian pavilion, 
and that of the Dutch Indies, are very backward ; 
as for the Boer buildings, they were practically 
completed before the commencement of the revolt. 

There can be no doubt that the Trocadero 
grounds will be found not only inadequate for 
their purpose, but they will be most inconveniently 
crowded. This is much to be regretted, although 
evidently there was no help for it. Thus, the very 
valuable coal-mining exhibits of France will be 
hidden behind the Trocadero Palace, where they 
will be difficult to find. 

In returning down the central avenue of the 
Trocadero Gardens, a good idea is gained of 
the appearance of the Champ de Mars, and the 
main buildings to which we have already referred 
in a previous article. One is unfavoffrably im- 
pressed by the great number of miscellaneous 
erections that cluster around the Eiffel Tower, and 
mask the large official buildings on each side of the 
Champ de Mars. It would also seem that the 
great tower will to some extent screen the view of 
the Palais d’Electricité. As will be remembered in 
1889, the most effective view of the whole Exhibi- 
tion was obtained from the higher part of the 
Trocadero Gardens ; we hope that this may also be 
the case in 1900. In passing over the Pont d’Jena 
to visit the buildings on the other side, it will be 
seen that the platform of the bridge has been 
widened by extended footpaths carried on brackets 
thrown out on each side. This work is ina prepara- 
tory stage, but probably will not take long to 
complete. There yet remain to be visited the 
numerous buildings on the other side of the Seine ; 
the Street of Nations in the Champ de Mars; the 
palaces on the Esplanade des Invalides ; and the 
Annexe in the Park of Vincennes. These will be 
dealt with on future occasions, 








NOTES. 

Forestry in Maine. 

Ir appears that at length some steps are being 
taken to prevent the wanton destruction of timber 
in certain parts of the United States. Under the 
methods of lumbering hitherto in vogue, it is 
estimated that nearly as much timber was de- 
stroyed uselessly as was brought to market, 
but from a paper by Mr. A. Cary, published 
in the ‘Journal of the Association of Engi- 
neering Societies,” some attempt at reform is 
now being made. Hitherto a common practice 
has been for the owner of the timber land to sell 
the standing timber to a lumber company, making 
no restrictions on the methods employed by the 
latter in felling and transporting the trees. The 
purchaser had no interest in sparing the young 
growth, but was solely concerned with getting his 
timber to the mills at the lowest cost per cubic foot. 
Hence trees were cut off as high as convenient, 
and a quarter of the timber thrown away in the 
shape of knotty tops, which, though capable of use, 
were of distintly less value. In Maine, to which Mr. 
Cary more particularly refers, the principal demand 
is for spruce timber for paper making. The paper 
mills in Maine have now an aggregate capacity of 
650 tons of paper per day, and of more than 
1000 tons of pulp. These mills have lately 
shown anxiety as to the permanence of their 
supplies, and as a consequence, are now invest- 
ing in timber lands, which it will be to their 
interest to work in a more conservative manner, 
and this improvement will doubtless be facilitated 
by the organisation of a large combination of these 
companies which was effected last year, and which 
controls 80 per cent. of the output of paper. This 
combination, or trust, has already appointed a pro- 
fessional forester, and has expressed the intention 
of endeavouring to demand no more from these 
forests than they are capable of permanently yield- 
ing. The professional forester is, it seems, far 
from welcome to the gang of lumbermen, the fore- 
man of which has hitherto been a law unto him- 
self, and resents interference of any kind. One 
of these gangs usually consists of forty to fifty men, 
including two to manage the cooking. The foreman 
aivises the men in general what to cut, and marks 


the line of the main logging road. The gang is 
divided into crews, usually of four men, of which 
two do the felling, cut off the top and limbs, and 
roll the log to a place where it can be hitched to a 
team. A third man trims the log close, removes 
the bark if necessary, and helps the teamster on his 
arrival, whilst the fourth man works ahead of his 
mates, making a road by cutting out trees and 
windfalls, filling up holes and the like. A con- 
siderable knowledge of the topography of the dis- 
trict is required by the foreman, and of late it has 
been found profitable to have rough topographic 
surveys made of certain of the logging districts. 
Such surveys are made with the aneroid, inclino- 
meter, and compasses, distances being measured by 
pacing. The accuracy attained is often remarkable, 
and is in excess of the actual requirements. 


OPENING OF THE SOUL CHEMULPO Ratiway. 

Engineering construction in Korea is done slowly, 
and is carried on under many disadvantages. We 
have more than once alluded to the Séul Chemulpo 
Railway, and to the delays which have occurred 
in connection with it. At last a partial opening 
has been made, thanks, in great part, to the 
energy of Mr. Adachi, the chief engineer, who, 
since he took charge of the work, has pushed it 
with much zeal, and managed the affairs of the 
company with great ability. Mr. Adachi is 
one of the men from Japan who are doing what 
they can to impart to the Koreans some of the 
methods of Western science and engineering. The 
railway was opened so far as it has been completed, 
with the assistance of the foreign diplomatic corps 
and representative Korean and Japanese digni- 
taries. A correspondent to the Japan Weekly Mail 
says: ‘*The Koreans were much interested in the 
opening of the line. A large company assembled 
at the termini, and all along the way people were 
seen standing and staring at the passing train with 
profound amazement. The Korean official is always 
sedate and philosophical, and is rarely betrayed 
into any expressions of wonder or enthusiasm. He 
adjusts himself readily to new circumstances, and 
I noticed a staunch Conservative Cabinet Minister 
dozing complacently on the return trip in a way 
that would indicate he had spent most of his years 
in the railway train.” The railway is not yet 
completed, the Séul terminus being two miles 
from the river at the village of Yong Dong Po, 
where a temporary station has been erected. On 
the day of the opening a special train came down 
from Chemulpo to Yong Dong Po to receive the 
invited guests, and on its return it was met by a 
large company of Japanese, Koreans, and foreigners. 
There was not much ceremony, the Japanese 
Minister, Mr. Hayashi, the Korean Foreign Minis- 
ter, Mr. Pak, and the chief engineer, Mr. Adachi, 
were the principal speakers. The Korean Minister 
noted the fact that the railway was begun under 
American auspices, and completed under Japa- 
nese, and he expressed the hope that it would 
be a bond of unity between the countries thus 
interested. There is still a good deal to be done 
before the trains can run to Séul. The bridge 
across the Hau is still in an unfinished condition, 
and as it presents some engineering difficulties 
there may be some delay over it. There is, how- 
ever, an electric railway running from Séul to the 
river, so that the people of Sdul will be able to 
take the trip to Chemulpo cheaply, quickly, and 
comfortably. It is stated that the railway has been 
very well constructed, and that the trains run very 
smoothly, especially on the section nearest Chem- 
ulpo, which is well ballasted. The cars are Ameri- 
can, and have been fitted with all the latest appli- 
ances. It will be interesting to note the success 
of this, the first railway, in Korea, and the develop- 
ments which take place in railway construction. 
It is not yet 30 years since the first line was opened 
in Japan, namely, that between Yokohama and 
Tokio, and in that short time the development 
of railways in Japan has been very great. It will 
be interesting to compare the relative progress in 
Korea. 


Moror Cars anp Street TRAFFIC. 

Few have accomplished as much in the education 
of electrical engineers as Mr, R. E. Crompton, and 
we are glad to find that this gentleman has had the 
courage to undertake a still more difficult task, 
viz., the education of the public, the police autho- 
rities, and the magistrates aa the proper conduct 
and regulation of traftic. e can only hope that 
his missionary efforts will have as good results in 








this somewhat unpromising field as have attended his 


labours with a more highly-educated audience. Ina 
paper read before the Automobile Club, Mr. Cromp. 
ton states that a line of motor omnibuses, running 
at an average rate of 10 miles an hour, following 
each other in the same direction at intervals of 100ft., 
would be able to transport past a given point no 
less than 14,080 passengers per hour, whereas the 
maximum capacity of an electric tramway is stated 
by experienced tramway managers not to exceed 
3000 passengers per hour ; and the Metropolitan 
Railway, worked to its maximum capacity, cannot 
carry more than 10,000 psssengers per hour in one 
direction. He complains that the carrying capa- 
city of our streets is greatly contracted by the dis- 
regard paid by drivers to the law, which provides 
that traffic should keep as close to the near side as 
possible. The general practice is for a faster 
vehicle, after overtaking a slower one, to con- 
tinue in the same direction, instead of curving in 
towards the kerb again as the law requires. 
Hence, if a still faster vehicle comes along, it 
has to pass the other on the wrong side, or else 
trespass into the part of the roadway belonging of 
right to traffic in the opposite direction. Hence 
very much of the road area really available is 
wasted, traftic is slowed, rendering it necessary to 
employ more vehicles to carry it, and the roadway is 
in consequence crowded to the inconvenience of all 
parties. Mr. Crompton insists—as has already been 
pointed out in ENcINEERING—that the true test of a 
dangerous speed is the distance in which a vehicle 
can be stopped. A hansom cab, moving at the not 
uncommon speed of 12 miles an hour, can, with roads 
in their ordinary winter condition, be brought to 
rest in 30 ft.; or, possibly, if the roads are very 
dry, 25 ft.; whilst a motor car, travelling at the 
same rate, could be pulled up in 15 ft., anda 
bicycle, fitted with modern brakes, in 10 ft. 
Hence, so far as danger to the public is concerned, 
much higher speeds are permissible with motor 
cars and bicycles than with horse-propelled traftic. 
Further, there being but one brain to act in the motor 
vehicle, the loss of time before the speed is checked 
is also reduced. Motor vehicles also have an ad- 
vantage in being much shorter than horsed carriages, 
and can consequently be manceuvred in less space, 
which again adds to the safety of the public. Mr. 
Crompton holds that the housing of the poor ques- 
tion will be most satisfactorily settled by the adop- 
tion of good roads and motor omnibuses running at . 
reasonable speeds. These may obviously be greater 
than are permissible, with electric trams, since the 
latter must rely solely on their stopping power to 
avoid accidents, whilst the motor omnibus, in addi- 
tion to great braking power, is also able to deviate 
from its original line of progression. The benefit 
to the sanitary condition of our streets by a general 
adoption of the motor vehicle can hardly be over- 
estimated. The public has but little idea of the 
tons of filth which have to be removed daily from 
our pavements. The latter have often, moreover, 
for the benefit of the horses, to be constructed out 
of pervious material in place of asphalte, which 
with motor traftic could be uséd universally for all 
principal streets. 








PersonaL.—Charles P. Markham, of Hasland Hall, 
Chesterfield, a director of the Staveley Coal and Iron 
Company, Limited, has been elected a director of the 
Lancashire, Derbyshire, and East Coast Railway Com- 

any.—The Pittsburg Locomotive Works, Pittsburg, 
Pa. U.S.A., have, we are asked to announce, established 
offices in London at 26, Victoria-street, Westminster. 





American Rouuine Stock.—We learn that 1000 steel 
cars, ordered from the Pressed Steel Car Company op ee 
Philadelphia and Reading Railroad Company, will be of 
anew type. They will be high-side gondolas with drop 
bottoms ; length, 34 ft.; width, 8 ft. 4 in.; carrying 
capacity about 33 tons. We further learn that 22 coaches, 
ordered by the Philadelphia and Reading Company from 
the Harlan and Hollingsworth Company, are divided as 
follows: Ten 72-ft. coaches; two 72-ft. combination cars ; 
and ten 52-ft. coaches. 

New Steet Works.—A company has been formed, 
under the title of the British Chilled Iron and Steel 
Company, Limited, with a capital of 75,000/., all of which 
has been fully subscribed, to manufacture chilled wheels 
and contings at Barrow-in-Furness, on a site purch: 
from the Barrow Hematite Steel Company, Limited. 
The company will produce chilled iron and steel under a 
— of Mr, Griffen, of Buffalo, United States. Already 

usiness is helng done in chilled rails in England, and 
this business will be transferred to the new company, of 
which Mr. W. M. F. Schneider is chairman. The 
works will be built at once near the central station, 
Barrow. The process will require hard hematites, which 
can be obtained from the furnaces at Barrow, and ch 





iron, which will be imported from Canada. 
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SUBMARINE TELEGRAPH ENTERPRISE. 


TuE revenue of some of the submarine telegraph 
companies is being materially helped up by the 
exciting public events of the period. In the first 
half of this year the amount of revenue collected by 
the Eastern Extension, Australasia, and China Tele- 
graph Company, Limited, was 324,361/., as compared 
with 277,283/. in the corresponding period of 1898. 
The working expenses, including 28,177/. for cable 
maintenance, absorbed 107,267/. in the first half of 
this year, as compared with 102,874/. in the corre- 
sponding period of 1898, After providing for in- 
terest on debentures and debenture stock, and apply- 
ing 5000/. to the creation of a special reserve fund in 
connection with the proposed removal of the head 
offices, the directors had a balance of 175,799/. avail- 
able for dividend. Out of this balance, dividends 
were paid to the extent of 62,500/., 100,0007. was 
transferred to the general reserve fund, and 13,2991. 
was carried forward. Cable renewals and exten- 
sions carried out during the half-year involved 
an outlay of 68,901/., the whole of which was charged 
off against the general reserve fund. The directors, 
in conjunction with the Eastern Telegraph Company, 
have submitted to the various Australasian govern- 
ments a proposal for extending the new Cape cable 
to Perth and Adelaide, without any subsidy or 
guarantee, and for at once reducing the tariff between 
Great Britain and Australasia to 4s. per word; this 
reduction to be followed by further abatements on a 
sliding scale until 2s. 6d. per word is reached, the 
sliding scale to be carried out as the traffic responds to 
the reductions. The policy suggested in ENGINEER- 
ING in connection with the important matter of rates 
has accordingly been substantially adopted by the 
board. The item of 28,177/., representing the expen- 
diture incurred during the first half of this year upon 
cable maintenance, was made up as follows: Expenses 
of the Sherard Osborn steamship and the Recorder 
steamship, 9667/.; cable expended on repairs and 
sundry expenses at stations, 10,771/. ; insurance of 
cable on board maintenance ships, 1782/. ; expenses 
of cable dépét at Singapore, 2477/.; call of Great 
Northern Telegraph Company’s steamer Store Nord- 
iske, for repairs of cable in the China seas, 
10002. ; and depreciation of cable stores, 2481/. 
The charge of 68,9017. against the general reserve 
fund in the first half of this year was made up 
thus: Balance of cost of the partial renewal of the 
Saigon-Hong Kong cable, 31,373/.; extension of the 
Manilla a): Panay cable to Iloilo, 16,805/.; direct 
cable between Iloilo and Cebu, 20,7237. The reserve 
funds formed by the company stood altogether at the 
close of June, 1899, at 1,182,235/., of which 1,022,354/. 
had been invested, the balance being represented by 
cash in hand. The company has no less than six 
reserve funds, viz., the general reserve, 869,045/.; 
maintenance ships’ reserve, 107,220/.; maintenance 
ships and cables insurance reserve, 107,943/.; fire 
insurance, guarantees, &c., 76,599/.; depreciation of 
buildings and cable dépét reserve, 16,428/.; and re- 
moval of headquarters reserve, 5000/. The revenue 
derived from reserve fund investments in the first 
half of this year was 12,3371. The spare cable and 
other stores held hy the company at the close of June, 
1899, stood in the company’s books at 117,067/. The 
receipts from subsidies in the first half of this year 
were: Australasian duplicate cable subsidy, 16,200/.; 
Tasmanian ‘cable subsidy, 2100/.; Tonquin subsidy, 
5091/.; and Visayas (Philippines) cable subsidy, 2250/. 

The revenue of the Brazilian Submarine Telegraph 
Company, Limited, for the first half of this year was 
119,3612., while the working expenses were 21,999/. 
After providing for interest and sinking fund on de- 
bentures and all other fixed charges, and after bringing 
in 15,801. from the previous half-year, the directors 
had a balance of 108,237/. available for interest and 
dividend. Out of this 20,000/. was transferred to the 
general reserve fund, and dividends were paid to the 
amount of 51,640/. Expenses amounting to 635/. in 
connection with the closer working union with the 
Western and Brazilian Telegraph Company, Limited, 
and the London-Platino-Brazilian Telegraph Company, 
Limited, were charged off; and finally a balance of 
50631. was carried forward to the credit of the current 
half-year. No charges were made against the general 
reserve fund in the half-year ending June, 1899 ; and 
it increased accordingly to 1,015,852/., as compared 
with 984,324/. at the close of December, 1898. The 
revenue received from reserve fund investments for 
the first half of this year was 11,4297. The spare 
cable owned by the company stood in the books at 
the close of June, 1899, at 39,2147. Of the 1,015,053/. 
standing to the credit of the reserve fund at the close 
of June, 1899, 753,918/. had been invested at the same 
date. The company held shares in other telegraph 
Pg at the close of June, 1899, to the amount of 





Coat In France.—The production of coal in France in 
the first half of this year was 16,418,434 tons, as compared 
With 15,724,604 tons in the corresponding period of 1898, 


MISCELLANEA. 


TuE traffic receipts for the week ending December 17, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,643,6977., which was earned on 19,548 
miles. For the corresponding week in 1898, the receipts 
of the same lines amounted to 1,666,686/., with 19,2534 
miles open. There was thus a decrease of 22,9897. in the 
receipts, and an increase of 2947 in the mileage. 


A Reuter ingre from Bremen states that the Nord- 
deutscher Lloyd Steamship Company have purchased 
the fleet of the Scottish Oriental Steamship Corporation, 
consisting of fourteen steamers, with a total registered 
tonnage of 20,942, and will continue the service now 
carried on by the latter company between Bangkok, 
Singapore, ig Kong, and Swatau. A larger number of 
steamers will, however, be employed, and the transit 
facilities will be increased. 


The Cretans mean to celebrate the grant of self-govern- 
ment to them by holding an international exhibition, to 
be opened at Canea in April next. The exhibition will 
be under the patronage of H.R.H. Prince George of 
Greece, the High Commissioner of the Island, whilst the 
management has been entrusted to Mr. Arthur Gobiet, 
of Prague-Karolinenthal, Bohemia. A committee, in- 
cluding members of the consular body and the heads of 
the principal business firms in Crete, has been constituted 
to control and carry through the undertaking. 


In six-coupled locomotives the wear on the tyres of the 
middle drivers is much more rapid than on the other 
wheels. In order to avoid turning up all sets of wheels 
when the middle tyres only are worn, Mr. T. J. Hennes- 
sey, master mechanic of the Michigan Central Railway, 
has adopted the practice of — removing the _ from 
the central pair of drivers, and replacing them by others 
of the proper thickness to suit the less worn leading and 
trailing tyres. The operation is effected without remov- 
ing the axle. The time the engine is detained in the shops 
is thus greatly diminished. 


After an unaccountable delay Governments are begin- 
ning to fit refrigerating machines on ships of war. 
During the past year H.M.SS. Niobe and Europa have 
been fitted with apparatus working with carbonic an- 
hydride by Messrs. J. and E. Hall, Limited, of Dartford. 
The same firm have supplied machines for three warships 
of the United States Navy, fora cruiser for the Russian 
Navy, and for three ae for the Japanese Navy. 
Also for University College Hospital, St. George’s Hos- 
pital,’and the Pathological Laboratory, Oxford. The 
advantages of refrigerating plant to a medical school 
are obvious, 


A very heavy ‘‘Consolidation” freight engine has 
recently been built for the Illinois Central Railroad by 
the Rogers Locomotive Company, of Paterson, New 
Jersey. The engine has cylinders 23 in. in diameter by 
30 in. stroke ; its boiler is 80 in. in diameter and 13 ft. 8 in. 
long between on whilst its centre is 9 ft. 2 in. 
above rail level. The grate area provided is 384 square 
feet, whilst the heating surface amounts to 3203 square 
feet. The total weight of the engine is 216,000 lb., and it 
was designed to haul loads of 2000 tons up a gradient of 
38 ft. to the mile. The centre of gravity of the engine in 
working order was determined experimentally by sus- 
pending it, and proved to be only 504 in. above rail level, 
in spite of the great height of the boiler barrel. 


The Vienna Militir Zeitung states that the Austria- 
Hungary navy budget for 1900 amounts to 1,650,000/., 
being 24,0007. more than for 1899. The greater part of 
the increase is due to higher salaries. The Radetzky, 
cruiser, is to be pine of, and the ordinary navy 
budget provides 30,0002. on account of a new armoured 
cruiser of 7000 tons, which is to be built at a cost of 
495,0007. to take her place. In the extraordinary iy i 
appears a third instalment of 150,000/. for battleship L., 
leaving 360,000/. still to be expended ; and a first _instal- 
ment of 35,0007. for a new coast defence ship III. of 
8340 tons, and of the type of I. and IT., estimated to cost 
550,0007., and intended to take the place of the existing 
Erzherzog Albrecht. 


A fair proportion of the total work on the new reser- 
voirs for the Birmingham water supply has now been 
effected. The present supply to Birmingham averages 
20,000,000 gallons, but the new work will be capable of 
supplying about 99,000,000 gallons per day. These 
reservoirs are ee ee by constructing four dams 
across the River . The first of these dams is 
at Caban-coch. The foundations have had to be carried 
to a depth of 30 ft. below the river bed in order 
to secure an impervious substratum. When finished 
this dam will be 600 ft. long and 120 ft. high, and 
the reservoir formed will extend fully 4 miles up the 
valley, impounding 8,000,000,000 gallons of water. Im- 
mediately above this dam there will be a second at 
Pen-y-gareg, whilst a third dam intended to be entirely 
submerged when the reservoir is full has been built 
about midway between the Caban-coch and Pen-y-gareg 
dams. The crest of this submerged dam, when the re- 
servoir is full, will be 40 ft. below the water level, and 
if in times of drought the water level falls below this 
mark the whole of the potable supply will be taken from 
above this dam, and the compensation water from below 
it. A roadway supported on arches founded on this 
submerged dam is in course of construction. The Pen-y- 
gareg dam will be 525 ft. long by 128 ft., and the reser- 
voir formed will impound 1,320,000,000 gallons of water. 
A fourth dam, about 2 miles further up stream, is being 
constructed at Craig-goch. This will be 625 ft. long 
and 120 ft. high, and will impound 2,000,000,000 gallons. 





The following tables show the tonnage laid down in 


1899 and the total tonnage now under construction by 
the principal naval Powers : 


Battle- : Torpedo 
Laid down in 1899. ‘ships. OTuisers. -yoeig, Total. 
Tons. Tons. Tons. Tons. 
England 116,000 127,700 4,200 247,900 
France 25,456 113,943 4,800 144,199 
Germany 44,324 2,800 4,200 651,324 
Italy 32,000 pe. 1,800 800 
Japan* tk oa Bs sai 
Russia he 57,426 6,375 1,700 65,501 
United States 36,970 (+t) 4,191 aa 
Monitors... 12,940 Me ee 54,101 


* All vessels called for by Japan’s first building programme are 
either completed or under way. It is rumoured, however, that 
the following will be laid down in 1899: 1 cruiser, third class ; 
2 torpedo gunboats ; 12 to 'o-boats, first class ; 16 torpedo-boats. 

t In November, 1899, bids were received for six protected 
cruisers of 3200 tons. 


Total now under Battle- : Torpedo 
Construction. ships. Cruisers. Vessels. Total. 
‘ons. Tons. Tons. Tons. 
England ... 251,700 267,080 12,900 531,680 
France... .. 80,281 166,283 8,969 255,533 
Germany ... 99,729 41,851 6,655 148,235 
Italy fe 78, 454 38,901 3,185 120,540 
Japan 59,700 63,280 7,133 130,113 
Russia... 115,713 92,697 16,566 222,976 
United States 94,715 4,935 10,646 ‘i 
Monitors 12,940 ae i 123,236 


In a paper read before the Manhattan Association of 
Engineers, Mr. J. E. Fletcher gave some excellent advice 
on the design of steel castings. With the introduction 
of the Belleville boiler there was a demand for cast- 
ings of very intricate form ; and at first there were many 
wasters, owing to the design being such that it was diffi- 
cult to pores for the contraction of steel in solidifying. 
From the experience then gained, however, it had n 
found that pipes, tees, ben and valve bodies of over 
4-in. bore should not be less than 3 in. thick ; under 4-in. 
bore, $ in.; 6 in. to8 in., ? in.; 8 in. to 10 in., J in.; 10 in. 
to 12in., lin. The holes in all flanges should be drilled, 
the junction of two boxes should be well rounded, and 
the coupling flanges kept as small as possible. In cast- 
ings for locomotive purposes, several articles had given 
considerable trouble, notably wheel - centres, motion 
arom and oa frame castings of more or less intri- 
cate form. he greatest difficulty was in the pro- 
duction of wheel-centres having heavy balance weights, 
the mass of these hg mee in many cases being enormous] 
disproportionate to the remaining portions of the wheel. 
It was true that steel founders overcome the diffi- 
culty partially, and such wheels could be cast free from 
flaw; but it was extremely doubtful whether they were 
ever free from the severe strains set up during contrac- 
tion, however well the castings were annealed. Dealing 
with the casting of spur and bevel wheels for millwrights 
use, Mr. Fletcher said the thickness of arms and rims 
should be as nearly as possible uniform ; H-section arms 
were best, neither the X nor elliptical sections being satis- 
factory. It was advisable to core out the steel at the end 
of the arm web, leaving the side flanges to transmit the 
power. The radius of the arm end next the rim should be 
as large as possible. Wheels over 4ft. 6 in. in diameter 
should have their shaft bosses or eyes split and afterwards 
hooped. The Continental plan of adopting an odd 
number of arms was recommended, such wheels, as a rule, 
being more truly circular than wheels having an even 
number of arms. Wheels in halves should be cast in one 
piece, afterward beingsawn or drilled apart at the rim. The 
arms of bevel wheels should be of H-section, and where 
the wheels had very flat faces the rims should be stiffened. 
Steel wheels with disc centres were not to be recom- 
mended, fracture in cooling being of constant occurrence. 
In conclusion, the author remarked that in considering 
various representative castings the question of crystalline 
structure played an important part. In fact, wherever in 
a casting weak zones of crystallisation occurred, there was 
a risk, to a greater or less extent, of fracture. He w 
moreover, strongly of opinion that all steel castings shoul 
be well prea The demand for very mild steel cast- 
ings giving high ductility had in some cases been carried 
too far; intricate forms of rapidly-changing section, when 
cast in such mild steel, being very likely to fail; indeed, 
it might be taken as certain that the mild qualities of 
steel developed cracks more readily than the harder ones, 





BELGIAN STATE RAILWAyYs.—Measrs, Steel, Peech, Dozer, 
and Co., of Sheffield, have obtained a contract for a small 
lot of axles for the Belgian State Railways. 


Tue Wortp’s Coat.—The output of coal throughout the 
world last year is computed at 662,820,000 tons. In these 
totals Great Britain figured for 202,054,516 tons; the 
United States, for 196,405,953 tons; Germany, for 
130,928,490 tons ; France, for 32,439,786 tons ; Belgium, 
for 22,075,093 tons; Austria and Hungary, for 35,039,417 
tons; Russia, for 12,862,033 tons ; and all other countries, 
for 30,960,712 tons. 


Tue Wortp’s Gotp Propuction.—The production of 

old throughout the world during the last ten years has 

en as follows: 1888, 22,039,2007.; 1889, 24,696,000/. ; 
1890, 23,769,740/.; 1891, 26,131,2007. ; 1892, 29,330,3007. ; 
1893, 31,498,9607.; 1894, 36,235,120/. ; 1895, 39,752,7207. ; 
1896, 40,336, 460/.; 1897, 47,500, 960/.; and 1898, 57,485,7202. 
It will be seen that the production of gold has increased 
with gigantic strides during the last five years. This is 
largely attributable to the revival and progress of gold- 
mining industry in Australasia, and also to the astonish- 











ing advance made in the Transvaal, 
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SHIPBUILDING AND MARINE 
ENGINEERING IN 1899. 

By a careful summation of returns received by us 
from all the shipbuilding firms throughout the United 
Kingdom, we find that the vessels floated during the 
year now closing make up a total of 1,753,757 tons, 
and this exceeds by 82,000 tons the total of 1898. In 
the latter year, however, shipbuilders were working 
under pressure to overtake the leeway caused by the 
unfortunate labour dispute which stopped almost all 
marine construction for several months in 1897. That 
such extraordinary activity has continued is eatisfac- 
tory ; the extent of the increase over the usual output 
is indicated by ths fact that the aggregate tonnage 
given exceeds by 350,000 tons the total of any pre- 
ceding year. Indeed, since 1893 there has been a steady 
ivuned movement from the low total of that year— 
915,514 tons, little more than half this year’s aggregate. 

The special point of importance is as to the continu- 
ance of the ‘‘ boom,” and on that much light is thrown 
by some of the significant features of the work of the 
year. In the first place the demand this year, notwith- 
standing that high rates of wages and costly material 
made the price of steamers unprecedentedly great, 
has been sustained, not so much by the specula- 
tive shipping manager encouraged by one or two 
friends owning sixty-fourths, but rather by the large 
companies who have recognised the need for modern 
ships of great size. A ship built for such a manager, 
and, as often as not, heavily mortgaged, frequently 
brings disappointment for many reasons, as it cannot 
be operated to financial advantage against organised 
companies, and its influence on freights pro rata is per- 
nicious, because it is run on the principle of remune- 
rating the manager on gross receipts only, and not on 
the net profits. This year’s output, like the greater 
part of last year’s, was thus destined to meet a recog- 
nised trade, and did not consist so largely of the peri- 
patetic tramp. Sailing ships are no longer accepted 
as economical carriers—none were built this year ; 
and to take their place we have a large increase in 
the fleet of immense cargo steamers of from 10 to 12 
knot speed. This year there were launched 61 steamers 
over 6000 tons gross, the great majority of them being 
over 8000 tons, while last year there were 49 over 6000 
tons, and in 1897 only 28. This year’s big ships 
ranged from the immense Oceanic of 17,274 tons and 
27,000 indicated horse-power and the Saxonia and 
Ivernia of 15,500 tons and 12,000 indicated horse-power. 
Another influence tending to activity in the ship- 
building industry is the change in our fishing fleet ; we 
have various reports that yawls are no longer desired, 
the steam trawler being preferred, and this year the 
number is 213 and in the previous year 222. 

The total number of vessels built is this year 1299 
as compared with 1211 in the previous year. In this 
we have included barges, launches, and other small 
craft as well as the great leviathans, naval and mer- 
cantile, for allinvolve Jabour. Thus 864 of the vessels 
are under 500 tons, more than a third are of less 
than 50 tons, of which Lloyd’s take little cognizance, 
so that our total is naturally in excess of that which 
will later be returned by this important registry. 
Again, it is just possible that builders of barges return 
the deadweight capacity instead of gross measurements, 
but we can only follow the builders’ return, and in 
any case the percentage of error in such case is inap- 
preciable, for even all the vessels, trawlers and coasters 
under 500 tons do not make more than 8 per cent. of 
our total, and barges little more than 1 per cent. 
Thus vessels which may be classed as deep-sea traders 
rake up over 1,600,000 tons—at once an indication 
of the immense importance of the industry whose 
operations we thus review. 

The accompanying diagram, recording the work in 
private yards only, conveys at a glance the great 
upward movement, despite occasional set backs. 
These are at intervals of eight years, which would 
suggest the first or second year of the century as the 
next possible period of relapse. A new factor, too, 
has arisen in the shipbuilding industry in Germany, 
which is fostered by liberal mail allowances, but still 
more by “‘ patriotic fire.” Again, in the United States 
there is an impatience to enter this field of foreign 
competition; it would seem this is only possible if 
shipping bounties are given,* and that is quite another 
question. Altogether, therefor>, we have not very much 
to fear; but clearly there must be, in the ordinary 
cycles of commerce, a cessation of the present great 
activity, and it will be well for the men to husband 
their resources, and for employers to take means to so 

reduce their productive costs, if possible without affect- 
ing wages, as to meet trade depression without loss. 

Table I. presents a comprehensive statistical review 
of the work of recent years. The sail tonnage given 
at 36,583 tons seems almost inconsistent with the 
remark that we have built no sailing ships; but this is 
made up of barges and the like, with a few coasters 
and pleasure craft, although these latter have not 
been so numerous or so large as in some recent years, 





* See page 777 ante. 


TABLE I.—AGGREGATES OF PRODUCTION IN THE UNITED KINeDoM. 
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* Includes warships built in private yards. 

the single exception almost being the Shamrock, the 
luckless challenger for the America Cup. The sailing 
craft thus makes only 2.3 per cent. of the merchant 
shipping, about the same as in the previous year ; 
it was 6.7 per cent. in 1897. Since 1892 it has dropped 
from 244 per cent.—an indication of the great change 
in shipping policy. As we have already dealt with 
warship building (see page 798 antec), we may pass 
to the next point in Table I.—the foreign-owned 
tonnage. 























cross 
4700, 
1,650, 
1,600, 
1550, 
1,500, 
1450, 
1400, 
1.850, 
1,300. 
1,250 
1,200, 
4,150, 
4,100, 
1, 0S0, 
1.000 
950, 
900, 
850, 
800, 
750, 
700.000 
650, 
600,00 
550, 
500, 
450, 
400, 
350, 
300, 
250, 
200, 





46 2¢4 6 2466 


2 8 2 
1860 1870 4860 4890 1300 


It can scarcely be said that our friends abroad are 
deserting us to any great extent, for of our total 
tonnage this year 21.18 per cent. has been taken by 
them. This, of course, includes warships for other 
nations, as well as merchant vessels, and out of the 
total of 356,843 tons, fighting ships account for 47,170 
tons—about 13 per cent.—about the same as last year. 
But then the total foreign tonnage was slightly higher. 
Indeed this is the lowest proportion of foreign to 
total tonnage for five years, and is indicative more of 
the future change than of present conditions, for there 
is no blinking the fact that Germany, who took one- 
fifth of the total—-70,648 tons—has come to us, not 
so much from choice, but because her resources are 
not yet equal to the demands of her maritime ambi- 
tion. In Table IV., on the opposite page, we give 
a list of the countries to which we have sent our 
foreign tonnage, so far, at least, as we have been able 
to classify it from the returns sent by builders. 
The total horse-power of the marine machinery pro- 
duced during the year is 1,540,814 indicated horse- 
power, which is 108,000 more than in the previous year, 
and works out to about0.9 indicated horse-power perton 
of steam vessels built. This is much higher than in the 
revious year; the explanation is only partly to be 
ound in the number of warships included with horse- 

wer disproportionate to tonnage, for this year there 
nave not been an increased number of such high- 
powered craft as destroyers, nor have there been more 
engines built for old steamers or for steamers built 
abroad. There have been more vessels of the interme- 
diate type, with 15 knots speed, and more also of the 
first-classliners. Amongst the latter the Oceanic takes 
first place in this, as well as in respect of speed, and 
here it is interesting to note that for the first time 
we have her horse-power stated by her builders, an 
interesting fact. With 27,000 indicated horse-power 





for a gross tonnage of 17,274, she has 1.56 horse-power 





tha 1899. 1898. 1997. | 1896. | 1895. 1894. 1893. 
tons tons tons tons tons | tons tons 
Steamers*.. .| 1,648,074 | 1,565,205 | 1,040,769 1,256,312 | 1,003,056 | 966,219 749,8 8 
Sailing ships an 36,583 34,957 | 70,085 | 70,233 66,138 | 109,384 | 134,)56 
ane ae | |——_—.. 
Totals =. .| 1,684,657 1,600, 62 1,110,854 1,326,545 1,069,194 1,075,603 883,874 
Her Majesty’s Dockyards 69,100 70,955 31,885 71,970 70,550 | 26,700 31,€40 
Grand totals .| 1,758,757 | 1,671,217 | 1,142,789 |. 1,898,515 | 1,139,544 | 1,102,3¢3 915,514 
Foreign-owned tonnage 356,483 391,504 | 307,629 | 419,588 275,093 | 154,739 158,2¢ 2 
Per cent. of total os 21.18 24.4 | 27.69 | 30 25.8 14.3 17.94 
Total merchant tonnaget 1,583,265 1,477,864 1,045,953 1,232,666 994,292 | 1,071,553 872,449 _ 
Per cent. of steam merchant tonnage to 
total merchant tonnage... os eal 97.7 97.57 93.3 94.3 93.5 9018 (| 846 
Indicated horse-power of engines 1,540,814 1,432,829 1,142,034 | 1,295,915 | 1,024,662 | 984,016 | 917,354 
Per cent. of all Naval to merchant ships 
built .. oo ee os os oA 10.7 13.7 9 24 12.8 14.68 285 495 
| { 


t Excludes British and foreign warships. 

r ton, while 2 horse-power per ton is the proportion 
agent of her com leibers, tee Kaiser Wilholm der 
Grosse, Campania and Lucania, St. Louis and St. Paul, 
and the Paris and New York, but it should be re- 
membered that her great length alone is an element 
which must increase the pro ulsive efficiency of each 
unit of power. The Fairfield Company launched the 
Kinfauns Castle and Kildonan Castle, of about 10,000 
tons and 11,000 indicated horse-power. Messrs. John 
Brown and Co., Clydebank, the Saxonia, and Messrs. 
Swan and Hunter, Wallsend, the Ivernia, both vessels 
of 15,500 tons and 12,000 indicated horse-power for the 
Cunard Company. Messrs. Harland and Wolff also 
launched the Union liner Saxon, of 12.970 tons and 
11,800 indicated horse-power; Messrs. Vickers, Sons, 
and Maxim, Limited, Barrow, also built a fast steamer 
for the Pacific Company ; and Messrs. Denny, of Dum- 
barton, the Allan liner Bavarian, of 10,376 tons. 
These two latter firms also launched important cross- 
Channel steamers for the Irish Sea, while Messrs. Inglis 
sent the first of several for the Canadian coast ser- 
vice; but these and other notable vessels will fall to 
be considered when we come to deal with the details 
of the respective firms. 

Tables IL. and III. give the total tonnage and horse- 
power respectively completed in the several districts 
of the United Kingdom. It will be noticed that in 
no case, except, perhaps, Hartlepool, is the increase 
over last year’s totals, very remarkable, and that in 
Ireland, on the Tees, Humber, and the Thames, there 
are slight decreases, explained in the two latter in- 
stances by the absence of warships from the list of 
vessels built. A battleship launched in London makes 
a big difference to the comparatively small, although 
important, output on the Metropolitan river, and last 

ear two were launched from the Thames Iron 
Vorks, so that the decrease does not signify much. 
But there can be no question that all the works at all 
the ports have been working at unprecedented pres- 
sure ; a glance at the totals for several years reveals 
this. On the Clyde with a total closely approach- 
ing half a million tons, the increase upon last year is 
only equal to 4} per cent., but the total is 25 per 
cent. better than the average of the preceding six 
years, notwithstanding that there is a decrease in 
the foreign tonnage, now 20 per cent., as compared 
with about 25 per cent. in preceding years of 
activity. The horse-power of machinery is, however, 
less. This is entirely due to the decrease in machinery 
for destroyers. Only one was launched this year. 
If we except last year, however, the total indicated 
horse-power for this year is higher than in any pre- 
vious year. The other Scotch ports, although show- 
ing an increase, have yet a long way to make up to tke 
totals of the busy years prior to 1892, 
Coming to the north-east coast ports, we find an 
increase of but 10,000 tons on the Tyne, but last 
year’s total was notably high, so that this year’s aggre- 
gate of 317,568 tons is even more satisfactory when 
compared with the average for the decade than was the 
case with the Clyde, being about 30 per cent. greater. 
The horse-power shows a slight decrease. The Tyne, 
which has usually the largest ow ge e of foreign 
work to total tonnage, has suffered, like the other 
ports, in this respect, the ratio being 29.1 per 
cent. against 38.85 per cent. last year, 41.28 per 
cent. in 1897, and 47.2 per cent. in 1896. On the 
Wear the increase on last year’s total output is but 
9000 tons ; but it is 50,000 tons, or 23 per cent. better 
than the best previous year, and it is 34 per cent. above 
the average of 1892-7. We have mentioned that the 
Tees output shows a slight decrease when compared 
with the total of last year ; but this year’s aggregate— 
144,142 tons, is 44 per cent. above the average of the 
receding five years—so that it bas, like the Tyne and 
Jear, quite annexed its share of the general progress 
in snipbuilding. Hartlepool has the best increase 
of the year. The total of 139,600 tons, produced by 





three firms is 20,540 tors, or 17 per cent. better than 
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TABLE II.—STATISTICS OF SHIPBUILDING IN THE UNITED KINGDOM IN 1892-98. 



























































| 
Total Production. Per Cent. of Steam to Total Tons. Per Cent. of Foreign Owned to Total Tons. 
District. (os EES enn eh ieee oe : | : 
1899, 1898. 1897 1896. | 1895. | 1894. | 1893. || 1899. | 1898. | 1897. | 1896. | 1895. || 1899. | 1898. | 1897. | 1896. 1895. | 1804. | 1898. 
_= __ | ——— | _— —_—_—_ OE 
Scotland. tons tons tons tons tons tons tons | | 
Clyde (including outports) 384) 493,793 | 473,714 | 341,817 | 422,304 | 859,625 | 339,640 | 279,916 || 97.6 81.5 |831 | 89 89.6 .0 | 28 28.22 | 26.7 | 832 125 14.7 
Other Scotch ports... 77| 45,699 48,665 31,708) 17,583} 29,412] 32,447| 22,723 | 98.05| 98.56 | 96.66 | 10) 78.2 23.8 | 47.5 20 52 14 13 26.7 36.6 
England. 
Tyne ra oe ee ..| 118] 3.7,£68 | 307,924 | 211,050 | 246,82 | 173,783 | 190,664 | 147,248 || 97.5 94.9 | 95.48 96.2 96.8 || 29.1 | 38. 41.28 | 472 | 34.6 23.1 26.4 
Wear ae a = is --| 75} 268,508 | 259,283 | 181,297 | 218,340 | 125,910 | 166,441 | 122,535 || 100 100 109 100 100 18.6 | 23.63 | 25.96 | 31.8 | 12.83 6.94 10.95 
Tees “- a se ii ° 51) 144,142 | 146,424 | 89,613 | 110,035 | 117,333 | 101,842 93,915 || 99.66) 100 99.22 96.65 98.7 || 28.2 | 13.2 21.43 | 33.7 | 44.5 29 35.3 
West Hartlepol .. a. a ..| 40 | 139,660 | 119,040 | 63,697 | §3,299| 90,689| 79,103| €6,641 {| 100 100 100 99.9 98.01}; 29 | 21.8 15.06 | 14.4 | 14.7 4.3 17.1 
Barrow-in-Furness (including Work- | 
ington and Whitehaven) .. --| 18] 37,689} 27,130} 21,484 | 19,826] 32,987| 22,570] 26,791 94.4 | 100 21.58 78.6 77.8 |} 21 |) 0 0 2.6 | 12 0 23.4 
Mersey .. re a -. --| 45) 18,913 4,026 8,207 | 25,956 6,832 4,666 9,071 85.5 70.6 | 99.33 99.9 60.3 || 9.9 3 28.65 81 | 27.4 3.1 21.6 
Blythe and Whitby... ae --| 12) 18,944] 13,356| 11,233 9,082 8,539 6,938 5,010 98.55 95.84 |100 100 10) =|} 15.8 | 15.6 0 0 0 0 0 
Humber (Hull and Grimsby) .. ..| 159) 32,952) 33,958 | 16,245| 27,881} 18,208/ 19,552| 9,143 81.9 87.14 | 75.97 $7.9 88.4 || .4 1.43 99 2.30) 6.12 2.5 11.67 
Thames and other English and Welsh | | 
ports .. se oe oe -»| 235) 35,126 | 45,412} 25,396} 26,101 | 12,420 | 13,749 13,625 67.2 92.03 | 65.48 | 92 97.8 || 22.4 45 15.25 74 2.82} 18 .87 
Ireland, | 
Belfast and Londonderry és | 21/ 131,723 | 121,330 | 109,157 | 119,756 | 1€2,056 | 97,901 | 87,256 || 99.62 | 100 100 | 93 100 || wb 8.55 | 24.49 26 | 0 18.19 2.96 
| | | | 











TaBLE III.—Indicated Horse-Power of Engines 


























Constructed. 

— | 1899. | 1898. | 1897. 1896. | 1895. 
Clyde ..| 459,627] 501,490} 375,215 | 429,035) 328,450 
Other Scotch 
ports ..| 64,602) 40,440) 34,480 23,854 | 28,886 
Tyne.. ..| 275,359 | 252,845! 186,169 | 166,182| 155,163 
Tees .. 79,559| 75,872; — 61,620| 47,140 
Wear .-| 183,119} 144,410} 98,675 | 101,575 83,350 
Hartlepool ..| 41,650| 47,300) 27,350 24,950 34,090 
Humber .. | 61,476 | 69,530} 37,100 36,915 | 2,960 
Barrow 34,500| 38,750) 45,810 34,500, 64,850 
Mersey | 29,585] 12,775} 40,150 91,450 27,790 
Blyth and| 
Whitby ; o— — | 3,827 9,282 | 1,722 
Thames and) 
other Eng-| | 

lish ports ..| 313,036} 145,847) 126,023 | 143,527 135,654 
Ireland ..| 96,280) 65,870) 61,950 81,174 63,502 

Total ../1,533,814 | 1,424,429' 1,132,034 | 1,279,315 1,002,662 
The Dock-| | 
yards --| 7,000 8,400, 10,000 16,600 22,000 

Total ../1,540,814 | 1,432,829) 1,142,084 | 1,295,915 | 1,024,662 

| 











last year, and when it is noted that the average of the 
six preceding years is only 78,880 tons, it will be seen 
that there has been a great step forward in two years. 
Barrow-in-Furness under the Vickers’ management is 
kept exceedingly busy, and this year’s return is even 
more satisfactory than that for the last year; alike in 
power and tonnage. The floating of a battleship on 
the Mersey increases the total for that river this year, 
just asa similar event affected the output in one or two 
preceding years; but if we except Laird Brothers, whose 
works still form an item in our naval resources, the 
evidences of the decadence of shipbuilding on the great 
estuary continue to grow. The Humber firms have 
built more trawlers, but fewer cargo steamers and no 
warships, and thus the tonnage is below that of 1898, but 
it still is very much higher than in former years. The 
only other remark in further explanation of Tables II. 
and III. is that Belfast firms continue to surprise with 
their immense output, both as regards the size of the 
units as well as of the total. This year the yard at 
Londonderry returns to the list of producing works, a 
large steamer having been launched by the new owners, 
and the total for Ireland, 131,723 tons and 96,280 in- 
dicated horse-power, is 10,000 tons, or 4? per cent. 
greater than last year. 

Messrs. Harland and Wolff, indeed, top the list of 
firms in the kingdom, if not in the world, for the 
tonnage produced—82,634 tons, the measurement of 
only seven steamers, but they were immense, the 
smallest being of 6767 tons. This total, however, is 
not the record, for in 1897 they occupied premier 
place with 84,240 tons, and in 1896 they produced 
81,316 tons. For the four years their aggregate is thus 
316,395 tons, and although this does not include any 
warships, and only a few high-speed steamers, it is 
speedily noteworthy. Second place is taken this 
ear by Sir William Gray and Co., Hartlepool, who 
ast year were first. 
tons, now it is 77,501. In each case the number 
of vessels was 27, all of the usual cargo type. The 
third firm is Sir W. G. Armstrong, Whitworth, and 
Co., who from their two yards launched twelve 
vessels of 57,543 tons. Then come Messrs. Russell 
and Co, Greenock, with sixteen vessels of 52,465 
tons; Workman, Clark, and Co., Limited, Belfast, 
fifth, as was the case last year, with ten vessels of 
45,018 tons; Palmers’ Company, seven vessels of 
42,683 tons ; Swan and Hunter, seven vessels of 42,522 
tons; John Brown and Co., Limited, Clydebank, 
41,400 tons—the measurement of only four vessels ; 
Messrs. Ropner and Son, Middlesbrough, twelve 
vessels of 39,977 tons ; Wigham Richardson and Co., 
seven vessels of 38,751 tons ; and Messrs. J. L. Thomp- 
ton and Son, Sunderland, nine veesels of 36,013 tons, 


Then their total was 72,323 | Spa! 




















The output of the Fairfield Company is noteworthy, 
as it includes only four vessels, including a destroyer, 
and yet the tonnage is 31,624 tons. 

The Wallsend Sipway and Engineering Company 
have the distinction of completing the largest horse- 
power during the year—the total being 67,600 indi- 
cated horse-power, and this is the more satisfactory, 
as last year the total was about the same—68,110 
indicated horse-power. When the area of the 
Wallsend works is considered, this is an ex- 
ceptionally large output. The work, too, is of 
higher standard than heretofore, including machinery 
for several warships, and it is interesting to note 
that Mr. Andrew Laing, the engineering manager, 
has induced the Admiralty to fit the Babcock and 
Wilcox boiler to a war sloop for which he is building 
the machinery. Next on the list comes Messrs. Har- 
land and Wolff with their largest engine output— 
66,150 indicated horse-power ; then Hawthorn, Leslie, 
and Co., Newcastle, 56,300; next the North-Eastern 
Engineering Company’s Works at Wallsend, 55,800 ; 
J. Brown and Co., Limited, Clydebank, 53,480; 
Blair and Co., Stockton-on-Tees, 52,700; the Fair- 
field Company, 51,650; Central Marine Engineering 
Company, Hartlepool, 44,650; Palmers’ Company, 
43,300 indicated horse-power. 

Our next—Table IV.—shows the countries where 
British built foreign-owned ships were registered. 
This Table is, unfortunately, incomplete, for some 
half a dozen firms, with large outputs, have not in 
their returns given the name of the countries in 
which the vessels built were owned, indicating merely 
‘“*foreign” or ‘‘ British.” This we regret, especi- 
ally as it is not unreasonable to expect them to 
state whether the vessels are for Germany, Japan, 
or other countries, or for London, Liverpool, or 
Glasgow. We hope that in future years they will 
give us this information. The Japanese tonnage is 
mostly warships, the United States tonnage a cruiser 
sold by Sir W. G. Armstrong, Whitworth, and Co. 
The Spanish total suggests a national recuperation 
after the recent war, which is gratifying. 


TaBLE IV.—Countries where British-Built Foreign- 
Owned Ships were Registered. 








_- 1899. | 1898. 1897. 1896. 1895. | 1894. 
Norway and/ tons | tons tons tons tons tons 
Sweden ...| 22,604) 64,452 | 30,480 | 49,376 | 39,863 | 12,759 
Japan.. 45,880) 60,711 | 62,554 | 62,707 900 2,200 
Germany 70,648} 50,297 | 19,857 | 93,071 | 18,091 | 30,238 
Denmark 18,393} 39,527 | 9,745 | 16,733 | 6,749 | 4,561 
Russia 8,440] 23,327 | 16,696 | 44,507 | 44,467 | 19,511 
Holland 17,617| 21,590 | 19,084 9,939 | 10,192 | 18,686 
Colonial 14,999) 21,285 _ ,804 | 15,308 3,095 
China.. 800} 20,624 4,000 | 23,418 | 50,926 _ 
Belgium | — 9,828 -- 3,620 639 | 8,124 
Austria - Hun- 
gary ..| 18,828} 6,785 | 8,502 | 4,407 | 6,930 | 5,740 
South Ameri- 
can Repub- 
lics .. -| 6,036} 6,107 | 27,426 | 31,512 | 10,457 | 10,148 
France -| 4,285} 4,612 | 12,604 2,862 5,938 | 2,484 
Portugal ..| — 4,250 a 2,685 — 1,642 
in .. .-|25,584) 4,224 9,750 2,439 | 23,512 6,438 
United States 
of America) 3,460} 4,161 | 1,500 | 2,687 137 
Greece alo 8,430 | 7,684 | 4,497 | 1,468 | 1,817 
Roumania ..| — 2,400 929 - -- — 
Italy .. — 4,001 3,620 2,498 126 























As to the home tonnage, we find that, excluding 
British warships, London took 21.5 per cent., as com- 
pared with 25.7 per cent. last year, 25.8 per cent. in 
1897, 30 per cent. in 1896; but the average is about 26 
per cent. Liverpool takes first place, however, the 
Clyde having contributed 85,821 tons, Belfast 39,653 
tons, and the remainder coming from the north-east 
coast. The Mersey quota equals 24.4 per cent. of the 
home tonnage, as against 29.1 last year, and 19 per 
cent. in 1897, whilst the average is about 20 per cent. 
The Clyde stands third, with about the same proportion 




















as last year—15.34 percent,—as compared with 15.9 per 
cent. last year, 17.3 in 1897, 16.5 in 1896, 15 in 1895, 
23.2 in 1894, and 18.8 in 1893. England and Ireland 
supplied 38,061 tons of the Clyde’s new shipping, as 
against 33,000 last year, and 45,500 tons in 1897; and 
against this the Clyde sent to shipbuilding centres in 
England but few ships, if we exclude trawlers, of 
which 5511 tons were built for the Humber. For 
London, Liverpool, Bristol ports, &c., the Clyde did 
a larger business than heretofore. Only one or two 
steamers were sent to the north-east coast, against 
41,090 tons last year. Of the total home tonnage, 
the north-east ports took 11.8 per cent., against 11.74 
per cent. last year, 9.7 per cent. in 1897, 15.5 per cent. 
in 1896, and 17.45 per cent. in 1895. The Hartle- 
pools again took the larger share of this, and it is 
age that one-fourth of the tonnage built there 
was locally owned. The Welsh ports, priccipally 
Cardiff, were responsible for 4.7 per cent. of the total 
against 44 per cent. last year. Manchester took 
26,322 tons, Southampton 46,966 tons, and thus 
England’s portion is brought up to 71.7 per cent. of 
the total, while in the four preceding years the rates 
were 80.2, 78.2, 76.9, and 78 per cent. respectively. 
Scotland is credited with 16.8, against 18.55, 18.8, 
20.9, and 20 per cent. in the four preceding years, and 
Ireland with 6.8 against 1.29, 3, 2.2, and 2 per cent. 
Table V. shows the size of vessels. It will be seen 
that five years ago the larger number of cargo steamers 
TABLE V.—Showing Sizes of Vessels. 














| : ig a 

— 1899. | 1898. | 1897. | 1896. | 1895. 

Under 500 tons .. < ..| 864 | 733 | 636 | €90 €25 

Between 600 and 1000 tons ..| 53 50 47 61 49 

» 1000 ,, 2000 ,, 79 79 83 106 107 

»» 2000 ,, 3000 ,, 63 90 74 92 105 

» 800 ,, 4900 ,, 137 | 146 | 76 | 82 74 

» 4000 ,, 5000 ,, cok ae Bl 26 23 30 
5000 6000 ie 33 , 

Over 6000 tons”... =. |.| GL 19} ad ce 

1299 1211 70 — 1017 




















were from 2000 to 3000 tons, now they are about 4000, 
while the number over 6000 tons has steadily in- 
creased. It is, perhaps, worth noting that 17 of the 
latter came from the Clyde, an equal number from the 
Tyne, 13 from Belfast, seven from the Wear, four from 

artlepool, and the remainder from other ports. 
There were 10 merchant steamers over 10,000 tons, 
half of them built at Belfast, four on the Clyde, and 
the tenth on the Tyne. 

We intend to deal in subsequent issues with the 
returns sent from individual firms, but in concluding 
this article we would like to acknowledge our indebted- 
ness to all firms for forwarding their returns. 





Roya AGRICULTURAL Society OF ENGLAND.—The next 
show of the Royal —_ Society will be held at York 
on June 16 to 22, 1900: Seven prizes will be offered for 
implements, viz., 40/. and 20/. for a general purpose horse- 
wer cultivator, 40/. and 20/. for a peeing. & steam 
igger, 50/. for a milking machine, 20/. for a sheep-shearin 
machine to be driven by power other than hand-power, an 
10/. for a sheep-shearing machine to be driven by hand- 
power. Entries will be received up to Thursday, March 15. 
— will be held near York in the week preceding the 
ow. 


AGRICULTURAL Encines.—The value of the British 
agricultural engines sent abroad in November was 67,762/., 
as compared with 55,583/. in November 1898, and 31,0667. 
in November 1897. In the 11 months ending November 
30, this year, pce engines were a to the 
value of 728,010/., as compared with 637,232/, in the cor- 
responding period of 1898, and 498,967/. in the correspond- 
ing period of 1897. In these totals European countries 
_— for 550,017/., 488,387/., and 385,701/. respectively. 
The exports were reduced in 1897 by difficulties associated 
with the great strike in the engineering trade, 
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BRASS-FINISHERS’ 


CONSTRUCTED BY THE BRITANNIA 


LATHE. 
COMPANY, ENGINEERS, COLCHESTER. 





Wr illustrate above a 7-in. brass finishers’ lathe with 
a 5 ft. straight bed, constructed by the Britannia 
Company, of Colchester. The headstock is double 
geared, and has a cast-steel spindle having conical 
necks running in hard gun-metal bearings. The com- 
ound capstan rest is arranged for six tools, and can 
i traversed along the bed by hand by means of a rack 
and pinion. The lathe is also capable of being used for 
screw-cutting ; it can cut ten different pitches of screw 
without changing the gear, and with the change gears 
supplied can cut screws from 1 to 96 threads per inch. 
The swivel slide revolves through the entire circle, and 
the turret slide is fitted with a screw and nut traverse, 
and also with quick traverse by hand and lever. Stops 
are provided for all motions, thus a | gow accu- 
racy in repetition work. A compound slide rest for 
plain turning can also be fitted, and is arranged to set 
at any angle for taper work; it is mounted on a 
saddle plate and fitted to the bed and secured to it in 
any position by |. -headed bolts and a locking lever. 
The poppet is of strong construction and has lateral 
adjustment for taper turning. The leading screw is 
arranged inside the bed, and is protected from contact 
with all cuttings, &c. The headstock is fitted with 
a reversing motion for cutting right and left-hand 
screws, and all handles for operating the lathe are con- 
veniently placed at the front, well within the reach of 
the operator. The approximate weight is 12 cwt. 








INDUSTRIAL NOTES. 

THE year 1899 will stand out prominently in the 
annals of labour as one of the most prosperous of 
recent years, as 1879 is remembered as the most 
disastrous in the records of trade unions. It is doubtful 
whether the prosperous years of 1871-2, 3, and 4 to 
some extent rivalled the year just closing, either as 
regards high wages or the plentifulness of continuous 
employment. In the coal, iron, and steel manufac- 
facture, and in the iron, steel, and other. metal in- 
dustries in those years there was plenty of employ- 
ment, and high wages were earned ; but in some other 
industries, as, for example, the building trades, there 
was no great pressure; their turn came, however, in 
1875-6, and to some extent also in 1877. In the pre- 
sent year good and continuous employment has been 
general in most trades, and so pre have been em- 
ployers that any amount of overtime could have been 
worked by the men where willing so to do. Indeed, 
& vast amount of overtime has been put in by the 
workers in many industries. The complaints on the 
part of employers have been that the men will not 
put in full time in many instances, and several trade 
unions have had to take action in cases of proved 
malingering. As a matter of fact, good, capable, 
steady, and industrious skilled workmen have been at 


a premium, and it has been quite exceptional for such 
men to have to go far to seek employment when tem- 
porarily thrown out of work, or when the job on 
which they were engaged was completed. Trade 
union reports have again and again published appeals, 
veritable appeals, from employers for workmen, while 
at the same time such unions have had men on the 
books on donation or out-of-work ‘benefit. Never be- 
fore in the history of labour have employers so often, 
or to the same extent, appealed to the unions to supply 
men. This has brought the unions and the employers 
into closer touch, with indications of mutual trust and 
reliance, all of which must, of necessity, be favourable 
to labour. It is difficult for a trade union, which, 
after all, is only a voluntary association of men banded 
together for certain mutual advantages, to adopt or 
enforce rules as to idleness ; they can only do so when 
that idleness takes the form of imposition on the funds; 
but in the reports abstention from work is seyerely 
commented upon, and the rules which apply have been 
enforced—men on unemployed benefit have been sus- 
pended when work was to be had for the asking. 


The wages of labour have been, on the whole, higher 
than at any former period. In the case of coalminers 
there were, perhaps, many instances of larger earnings 
in 1872 and 1873 than during the past year, but this 
was mainly on the butty system, when large amounts 
were sometimes sha: by a few, the money being 
often spent recklessly. But taking the whole of the 
coal-mining population in all the counties of England, 
the average earnings were never so _— as at present. 
The same may be said of the iron and steel workers, 
the average earnings of whom have been on a higher 
level than ever before, very special circumstances ex- 
cepted. Moreover, in all cases, the pressure has been 
continuous, not spasmodic, nor fluctuating as was fre- 
quently the case in former periods of industrial pro- 
sperity. In the engineering and allied industries it 
may be safely said that wages were never so. high nor 
continuous work -so abundant. This applies to the 
the several branches comprised under the heads 
of Amalgamated Society of Engineers, the Steam 
Engine Makers’ Society, the Boiler Makers and Iron 
and Steel Shipbuilders, Ironfounders, Smiths and 
Strikers, Machinists, Machine Workers, Pattern- 
makers, &c., all of whom have experienced the same 
demand for labour, and have enjoyed the same 
advantages as regards wages. In the other iron, steel, 
and -metal-using industries, there has been for the 
most part the same demand for labour, and similar 
advantages as to wages. For example, in the chain 
and nailmaking industries of Staffordshire, we have 
ceased to hear of ‘‘the poor chainmakers of Cradle 
Heath,” and of other industries in the neighbourhood. 





This class of workers was trotted out at one time as 
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the great blot on our labour escutcheon; now the phrase 
is no longer applied to them. Most of the hardware 
industries, both light and heavy, have been prosperous, 
the degree of pooupecihy being comparative. As re- 
gards the building trade, there never was such pro- 
sperity, never were wages so high, or the hours of 
labour so few, reckoning the normal week. In the 
textile trades also there has been general prosperity, 
though, perhaps, not in the same proportion. the 
cotton trades, both in spinning and weaving, employ- 
ment on the whole has been good, in the woollen, 
worsted, and hosiery, and even in the silk trades, there 
has been been almost full a at fairly good 
wages. The same may be said of the clothing trades, 
the boot, shoe, and leather trades, and numerous 
others. 











The hours of labour have undergone but few changes 
in the year, nearly all of which have been slight re- 
ductions, modifications of conditions, or re-arrange- 
ments. The ‘‘demand” for the eight hours has 
scarcely been heard, while overtime has been worked 
to a vast extent in various industries, especially in 
some localities. It is true that the Trades Congress 

a resolution in favour of an eight-hours day, or 
48 hours per week, but it was rather the expression 
of ‘‘a pious opinion” as to desirability than any de- 
mand for its concession. In the House of Commons 
the Mines Eight-Hours Bill was not even discussed ; 
it was simply formally brought in and presented. 
One trade union again took the vote of the members 
on the question of a general Kight-Hours Bill, and it 
was carried, thus revoking a former decision. But 
it was sentiment, nothing more, as it has been for 
centuries. Even in the time of the old Guilds there 
was a yearning for some such division of time as that 
by Alfred the Great. Eight hours’ work, eight hours 
for self-improvement and recreation, and eight hours’ 
rest, or as the workmen used to express it, and for- 
mulate it in their anniversary toasts; Eight hours’ 
work, eight hours’ play, eight hours’ sleep—and, they 
used to add—eight shillings a day. They have in 
many cases nearly reached the latter in rates of wages 
during the past year. Still there is a growing ap- 
proximation to the eight hours’ day or 48 hours per 
week. In the building trades it is nearer than in et 
trades. The Amalgamated Society of Carpenters and 
Joiners enumerates in its last report no fewer than 
140 places in which 48 hours per week, or less, are 
recognised in the United Kingdom. What is true of 
the carpenters and joiners is equally true of masons, 
bricklayers, plasterers, and plumbers, but not quite 
so true as to painters. In the engineering industries 
there have not been any large addition to the number 
of eight-hours firms, indeed, the anxiety has been to 
get the men to work longer hours as overtime to meet 
the requirements of customers. The general run of 
working hours now range from 484 to 54 hours per 
week, leaving out those who work 48 hours or eon: 
In Government factories and dockyards, of course, 
the eight-hours day is the rule—with overtime; the 
— may be said of many Municipal and other public 

ies. 





As regards the number and cost of unemployed in 
the various unions whose reports are available, no 
final figures can be quoted, as they are not yet made 
up to the end of the year. Judging, however, by the 
returns of the first eleven months, the actual number 
of unemployed will bear favourable comparison with 
the most prosperous years over a long period. The 
figures supplied to the Labour Department of the Board 
of Trade, based on returns from employers, trade 
unions, and independent sources, nearly 2500 in 
number, show that the unempluyed fluctuated very 
little month by month, from about 2.8 per cent. of the 
total enumerated to 2.2 per cent., only once barely 
touching 3 per cent. in the year, this being at the end 
of January. Such a general percentage is remarkable 
for the groups of industries comprised in the aggregate 
figures representing a large proportion of the most im- 

rtant branches of trade in the United Kingdom. 
tis notable, too, in the fact that the proportion of 
unemployed in some industries which had almost lost 
heart, was very low. Such a revival, in sonie cases, 
was not only a but surprising. With re- 
spect to the cost of unemployed in the unions which 
provide donation benefit for those out of work, it is 
shownin their report that the numbers on the funds 
—_ have been greatly reduced if the members had 
willingly taken advantage of the opportunities afforded 
to them of jobs actually put in their way by employers 
anxious to obtain a further supply of workmen at trade 
union rates, hours of labour, and other conditions. 
The cost of donation benefit in 1879 in the Engineers’ 
alone was 149,931/., with only 44,048 members; in 
the Boilermakers’ Union 31,976/., with only 16,988 
members; in the Carpenters and ‘Joiners’ 27,902/., 
with 17,034 members; Ironfounders’ 57,510/., with 
only 12,276 members; the Steam Engine-Makers’ 
8546/., with only 4071 members. Those enormous 
payments in out-of-work benefit alone show the in- 





tensity of depression in trade at that period. In the 
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year under review, 1899, the amount paid by those 
societies will be found to be very much below not only 
that expended in 1879, but below the average of more 
recent years. The decreased cost of unemployed 
benefit has enabled the unions to save enormous funds, 
and one good use to which they are being put is to 
lay by a large reserve fund for superannuation pur- 
poses ; so that, in the event of a great strike or of 
severe depression, the aged and infirm shall not run 
the risk of being left penniless from lack of funds. 


The number of labour disputes during the past year 
is not finally made up, but we have the figures for the 
first eleven months, and those in December have not 
been numerous or serious. The total number enume- 
rated is 680, involving 168,467 workpeople, as com- 
pared with 615 disputes, involving 246,985 work people 
in 1898. The number of disputes this year was greater 
by 65, but the number of workpeople involved was 
fewer by 78,518 than in 1898. But it is not the 
number of disputes that tell, so much as the number 
involved and the period of their duration. In 1899 no 
very serious dispute has occurred—the worst perhaps 
was that of the Plasterers, but even that ended with- 
out serious consequences. When we consider the 
prosperous condition of trade, and the demand for 
men in most of the skilled trades, the wonder is 
that strikes were not more numerous, rather than 
fewer. Competent men have been at a premium, and 
the least competent, if-only steady and industrious, 
have found little difficulty in obtaining employment. 
Why, then, have strikes been fewer than in past years, 
when there was a flush of trade? Because the em- 
plosers have been more ready to meet the men in con- 
ference than formerly. The men also have been kept 
back as far as possible by most of the labour leaders. 
The seamen’s strike was an exception in this respect, 
but its collapse was a necessary consequence. The 
strike of jute workers at Dundee was an example of 
the opposite character. There the leaders discoun- 
tenanced the strike, and it ended in favour of the 
employeis ; but subsequently the latter made volun- 
tary concessions which allayed all ill-feeling oa the 
part of the operatives. The time lost in disputes 
during 1899 to date was about 2,375,000 working days; 
in the same months of 1898 the total was 15,039,000 
working days, but this included the South Wales coal 
dispute. Even the amount of time lost this year could 
not have been far short of 593,750/. in the wages of 
labour, putting the average at 5s. per dey, which, 
perhaps, is not too high as wages now stand. About 
one-half of the total would be borne by the unions ; 
the other half was a dead loss to labour. But certain 
advantages have accrued as a set-off, not the least 
being that the wages of labour in hitherto low-paid 
districts have been levelled up to an extent never 
before attained in such districts, 





Happily, strikes are no longer the only means 
whereby an increase in wages or a reduction in the 
hours of labour can be obtained. The supposed 
operation of the economic law—that the wages of 
labour increase when two employers want one man-— 
was always found to be more or less ineffective. 
Mere personal bargaining did not, as a rule, prove its 
efficiency. In the case of domestic servants it seems 
to hold good, but not gomeengy i in other cases. But 
when employers want men there is a tendency to 
concession of higher wages, but usually pressure more 
or less strong has had to be applied. That pressure is 
applied by the organisation i labour. In times gone 
by the pressure was more violent than it is now, but 
not more effective. During the last two years there has 
not ben any severe long-sustained strike for higher 
wages, and that alone. The changes in the rates of 
wages in 1899 affected some 1,063,900 workpeople. 
Of that total 1,060,200 obtained a net average increase 
of ls. 63d. per head in their weekly wages, while 
about 3700 sustained decreases amounting on an 
average to ls. 9d. per head weekly. The net 
result was equal to ar advance all round of Is. 64d. 
per week per head. But this is not all, in 
many instances the changes in wages were accom- 
panied by better conditions of labour, and in a few 
cases, very few indeed, by a reduction of working 
hours. Those changes did not only affect those who 
for the time being participated in the movement to 
secure the advantages, for they were shared by the 
non-union men in the several districts. In some cases 
there can be little doubt but that the advances will 
be more or less permanent, but where the sliding scale 
pears of course, reductions will follow any lowering 
of prices that may ensue. Considering the loud de- 
mand for an eight-hours day during the last ten years, 
the changes in the hours of labour have been few and 
unimportant, and there has been very little demand 
for reductions. There has been a growing tendency 
to better the conditions and wages of men employed 
by municipalities and other public bodies. In a few 
cases, the ratepayers, or those representing them, 
have shown a disposition to stay their hands ; but, as 
a rule, the conditions of labour under public bodies 
have been improved, 


The most remarkable phase of the labour movements 
of the past year is perhaps the advance made towards 
a peaceful settlement of labour disputes by concilia- 
tion, arbitration, or mutual negotiations between the 
two parties affected. This has arisen from a variety 
of causes, one of which, but only in a secondary sense, 
has doubtless been the passing of the Conciliation 
Act, which is expressive of a nation’s will as favour- 
able to conciliation. The Act itself has not done very 
much in any formal manner, but there it is, with a 
latent influence for good. The three previous Acts 
of 1824, of 1867, and of 1872 failed even to influence, 
and never operated in any case. The recent growth of 
opinion in favour of conciliation is due to the increas- 
ing pressure of public opinion favourable to peaceful 
solutions of labour difficulties, the outcome of years 
of advocacy by men of some practical knowledge of 
industrial life and its difficulties. Many small rivulets 
make a stream, and streams grow into rivers; they 
were scarcely noticeable at first, but with gathering 
force came increasing pressure, accelerated as the 
streams converge and join. Just so in respect of 
conciliation: it had its ebbs and floods, but the 
high tide has come, and is destined to leave its 
mark in the labour world. The iron and steel- 
producing industries have long been subject to 
methods of conciliation, with arbitration in the 
background to be resorted to if required. In those 
industries there is no going back, the system has 
been tried, and has not been found wanting. In 
the coal trade there have been triale and breakdowns ; 
the sliding-scale has been scouted or condemned, but 
just as there seemed to be a probability of a general 
revolt from conciliation, a joint committee was formed 
which appears to be likely to surmount all difficulties. 
In the building trades methods have been adopted of 
a similar kind, and with similar results. In the tex- 
ti'e trades, conciliation was for years mostly confined 
to certain branches—the hosiery, lac-, and some 
branches of the woollen trades ; now it is operating in 
the cotton trades, and ere long a more permanent form 
will be adopted. In the boot and shoe trades, the 
Board passed through a trial during the year; but it 
has come out of it stronger than ever. In the clothing 
trades, the ‘‘log” is operating fairly well, with excep- 
tions in Jewish quarters. These are but examples of 
what has been taking place in other industries. The 
Board of Trade, Conciliation Boards, and Chambers of 
Commerce, &c., are exerting a powerful influence in 
the direction of conciliation, as of mutual negotiation 
in cases where no formal mode of dealing with dis- 
putes exist. 





The Lancashire iron trade was in an irregular con- 
dition during last week, owing to the dowaward ten- 
dency in warrants. Not much business was done, 
as buyers of pig iron were influenced by warrant 
rates, local makers being practically out of the market 
at their quoted rates, to which generally they are 
still holding very firmly. What business was done 
was chiefly in small parcels at low-priced rates through 
merchants who were offering considerably below 
makers’ quotations. In the finished-iron branches the 
position remained exceedingly strong, makers being 
so well sold that they were indifferent about booking 
any new orders except at special prices. The steel 
trade also remains strong, makers being pressed for 
deliveries. The necessarily lessened output of iron 
and steel during the holidays will tend rather to 
strengthen the position, and harden prices, than lead 
to lower rates. There have been complaints of delays 
in the delivery of fuel, the railways being unable to 
cope with the enormous Christmas traffic this year ; 
this also has had its effect on the iron and steel 
trades. As regards the several branches of the 
engineeriog and allied trades, the position is not 
materially changed in any particular. Most of the 
establishments start the new year with plenty of 
work on hand for some time to come, even if no other 
orders are forthcoming. But the indications are that 
new work will be offering whenever there is the least 
chance of its acceptance with the promise of a reason- 
ably early delivery. This is especially the case as 
regards locomotive and stationary engine-builders, 
boilermakers, ironfounders, smiths and stokers, ma- 
chine workers, and both electrical and hydraulic 
engineers. The exceptions are in the textile machine- 
making sections in some districts,-and in the cycle 
trade where it exists in Lancashire. The holidays 
interrupted industry a good deal, as after a long spell 
of continuous work the operatives of all sections were 
prepared for a short spell of enjoyment. Labour ques- 
tions have been quiet. The dispute as to the rates of 
piece-workers in Mid-Lancashire, under the recent 
award, is not thought likely to cause a disruption or 
cessation of work, but rather that it will be settled by 
negotiation between the parties. The year has been 
one of general prosperity in the iron and steel produc- 
ing, and also the iron, steel, and metal-using indus- 
tries throughout Lancashire. 





In the Wolverhampton district the iron and steel 


turers have been compelled to restrict their sales, as 
they have on hand work enough to carry them through 
the greater part of the first quarter of 1900. The 
falling off of orders from the Cape, consequent upon 
the war, has been more than counterbalanced by the 
pressing requirements of the Admiralty and military 
Departments of the Government. Makers of best bars 
have, it is reported, received large additional orders, 
and the common bar houses report extensive inquiries, 
The bar trade is, consequently, most active. Sheets 
generally are in steady sale, and a fair volume of busi- 
ness has been doing in hoops. Best stamping tin- 
sheets have been in request for prompt delivery, while 
tube-strip and rods are in inquiry to cover the ensuing 
quarter. There has been a large demand for construc- 
tive sections, and wagon sections for railway purposes, 
especially for angles, plates, and channels both for 
home and foreign railways. Quotations have been 
firmly maintained for all classes of iron and steel, 
the irregularity in warrants not having affected 
the district. ‘Throughout the year the iron and 
steel trades have been unusually busy and _ pro- 
spering both for the workers and for the makers 
and manufacturers. The several branches of engi- 
neering and allied trades continue busy, the pro- 
spects for the year being good. The proportion of un- 
employed members of iain of trade unions has 
been unusually small in comparison with the total 
membership, and in some instances a good deal of over- 
time has been putin. The complaint has been not of 
want of employment, but of logs of time in many cases, 
but the complaints are not so great in this district as on 
the north-east coast. The hardware industries continue 
busy for the most part, and there are no serious indi- 
cations of any slackening down. Some are affected by 
the seasons, and therefore fluctuate, but on the whole 
trade is good, and the prospects for the new year are 
most encouraging. The scarcity of material has been 
felt in some sections of industry, for deliveries have 
not been quick enough for customers. Labour disputes 
have been few and far between, nor are there any inudi- 
cations of any pending in connection with any lozal 
industry of any consequence. 

There is no abatement in activity in the iron and 
steel trades in the Birmingham district, but there are 
complaints of grave difficulties as regards the transport 
of material. The sidings, it is stated, in all parts of 
the district were blocked last week with miles of 
wagons laden with coal and iron, and at some of the 
iron works operations had to be suspended owing to 
the sana of fuel. This state of things necessarily 
affected negotiations for new contracts, all of which 
were influenced by considerations a3 to the delivery of 
coal and material, and the possibility of facilities for 
the transport of material ot goods. A further advance 
of 10s. per ton in marked bars was made last week. 
There was a strong demand for black sLeets at full 
rates. No change in the rates for pig iron was made 
at last week’s market. Prices in the new year will be 
influenced by the price of coal to some extent, miners’ 
wages being advanced. In the iron, steel, and metal- 
using industries employment continues, on the whole, 
good. The holidays, of course, interfered greatly 
with employment, but there was no lack of wok 
for able and willing hands. Some few of the in- 
dustries which are seasonal will feel a degree of slack- 
ness now that the new a, is approached, but they 
have had a pretty good season in mest cases. The 
engineering and allied trades have experienced a fairly 
good year’s work, the average number of unemployed 
having been at a low level. Against this, also, must 
be put a large amount of overtime in some branches 
of industry. Employment in most of the other iron, 
steel, and metal-using industries has been good gene- 
rally throughout the yeur, and there are indications 
of continuance for some time in the coming year, 1900. 
The coalminers in all the federated districts will 
participate in the advance in wages in the new year, 
in the Midlands generally at the rates agreed upon, 
and in the South Staffordshire district at some equi- 
valent rate under the sliding scale which is not yet 
abrogated. As fuel enters largely into all kinds of 
production, especially in the iron, steel, and other 
metal trades, its scarcity and dearness will affect 
prices to some extent, but the increased rates to the 
miners will amount to only a very trifling increase 
per ton. Oth r considerations will doubtless aug- 
ment the rise in the price of coal. 





CoatzAcoaLcos.—Harbour works erg mse at Coat- 
zacoalcos will, if carried out, involve an outlay of 600,000/. 
The bar at the mouth of the river is p ed to be 
dredged, and protecting walls are to be built out to deep 
water. 

Pic Iron In France.—The production of pig iron in 
France during the first half of 1899 was 1,257,041 tons, of 
which the Department of the Meurthe-et-Moselle turned 
out 784,720 tons. The output in the first six months of 
1898 was 1.269,560 tons. production of finished iron 
was 419,663 tons, and the output of finished steel 629,219 
tons. The output of ingots was 478,190 tons of Bessemer 








trades have been in a buoyant condition, Manufac- 


and 293,295 tons of open-hearth s 
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PASSENGER LIFTS. 
To THE Eprror oF ENGINEERING. 

Srr,—The passenger lift is a blessing to the property 
owner, who is thereby enabled to let off the upper rooms 
in his building to the top-floor tenant, who is freed from 
the street noises, but still isput upon a ground floor basis ; 
and to the weary business caller, who is saved during an 
ordinary ae day many spells of hard labour. : 

Considering the number of lifts now in daily use, it 
says much for the makers of the various machines that 
but few failures with lo:s of life have occurred during 
the past few years. But is this immunity from accident 
going to last? Let us look at the case in a matter-of- 
fact way: Amongst engineers who are lift makers, it is 
a well-known fact that the majority of property owners 
are advised when ordering their lift by the architect. 
Now architects are undoubtedly men of wide experience, 
but surely they are going a little beyond their ken when 
they attempt to act as experts on machinery, about which 
they really know but little. The number of passengers 
to be carried, the class of cabinet work of cage, and the 
position of lift with machinery are necessarily matters for 
the architect to decide, but these are from an engineering 
point of view trivial things compared with the detail- 
ing of the machinery. And yet what is the usual way 
an owner obtains his lift? e instructs his architect, 
who in his turn sends out an invitation to tender to 
sundry makers of lifts, and after some discussion re the 
the advantages or otherwise of hydraulic v. electric, 
direct acting v. suspended, settles on a special type, 
and in nine cases out of ten ultimately places the order 
with the firm sending in the lowest tender, under the 
general impression, prevailing amongst these geatlemen, 
that the lift is a = simple machine, worth ‘‘so much 
a foot,” and that although specifications may read some- 
what differently, it really all amounts to the same. One 
thing the architect usually fails to appreciate is that he 
is only getting his money’s worth, and not necesearily the 
class of machine he wants. It is only fair to state he 
considers he is to some extent safeguarded by a clause 
in the specification to the effect that the machine would 
accerd with the regulations of the company or corpora- 
tion who supplies the power. 

The evil of the system is that some firms have to put 
in bed-rock prices for a machine shoin often times of 
what would considered under a strict régime of in- 
spection, a necessity. Other evils follow such as an im- 
perfect supervision of the erection and a_ hurried] 
finished-off machine with wire ropes imperfectly adjusted, 
cage safety gear ditto, pressure pipes sprung into position, 
and other possibly trivial matters in the way of short 
— or loose nuts, but all pointing to a possible failure 
one day. 

The architect is in haste to have the machine finished, 
and then, may be, examines the cage with enclosure work 
minutely ; also tries the working of lift under its full 
load, and, if satisfactory, is satisfied. The insurance 
man possibly comes along to guard the owner against 
liability in case of accident, and either fees an outside 
man (an engineer) to inspect the machine or has his own 

lift expert to report on the condition of same; but has 
that outside man or lift expert the opportunity of examin- 
ing many of the essentially vital parts of the machine? 
and then again, owing to the competition amongst the 
various insurance companies concerned, is much count 
taken of vital defects, although possibly much fuss is 
made of a bad-fitting lock on a gate at one of the en- 
trances ? 

The few on old, but still serviceable direct-acting or 
suspended hydraulic lifts were designed primarily with 
regard to safety and simplicity, but in the present day of 
rush and saving, multiple power, and necessarily more 
complicated, machines are in places preferred and in 
others electric lifts necessitating a number of safety 
appliances to guard against overrunning, cutting cff of 
power, and breakage of ropes. 

The question may therefore well be asked: Why are 
not lifts for passengers inspected by a properly qualified 
Government official ? 

Yours truly, 
A Lirt UsER. 








AMERICAN COMPETITION. 
To THE EDITOR OF ENGINEERING. 

S1r,—The downfall of England, often discussed, oftener 
desired, has now, according to the confident renee | of 
many foreigners, come within the range of practicability 
Industrial supremacy, the foundation and pillar of 
British influence, no longer crowns Britannia; and that 
gone, her greatness in all else will surely, if slowly, pass 
away. These sentiments are everyday talk in Hamburg 
and Berlin, New York and Chicago, and it must con- 
fessed there is some ground for them. ‘‘ Made in Ger- 
many ” stares you in the face everywhere. Take a walk 
along the American docks at Liverpool, London, or 
Glasgow, and you see cases and packages innumerable, 
not of hams and beef only, but of manufactured goods, in 
great part machinery that the general public will never 
see, but which is an eloquent testimony to the way British 
machinists lag behind in the industrial race; and the 
great bulk of this machinery and these other goods 
are products of superiority in invention. Industrial 
conditions are very different from what they were in 
older and slower days. It is not enough now to be 
clever at a good machine ora process ; manufacturers 
must be constantly on the alert for new inventions, new 
machines and processes; and those who can invent new 
processes or improve old ones are the men who will con- 
trol the commercial world. The nation with new and 
really good inventions will jump to the front throughout 


the entirely new industries and the boundless wealth 
created solely by invention in these latter days. The 
electric light is literally turning our cities upside down, 
vastly to the profit of the Americans, who were the 
pioneers ; sewing machines are in every labourer’s cottage, 
and find a place in all other houses to the highest in the 
land ; electric traction seems to have sealed the doom of 
the tram horse ; improvements in weapons and munitions 
of war have raised acres of new factories. Fifteen years 
ago, the useful and costly typewriter was almost unknown 
in Britain; this year the imports of typewriters and 
parts will probably amount to one million, every penny 
of their money value being dead Joss to this country from 
the productive standpoint. In our engineering shops and 
factories, almost without exception, American inventions 
meet the eye on all sides. 

The inventor is the man of the hour. British manu- 
facturers do not seem to realise, and British mechanics 
certainly do not realise, that they are engaged in a 
close struggle for industrial supremacy, that is, for exis- 
tence, with eight or nine eager nations, and espe- 
cially with the sixty million people of the United States of 
America; that within the last twenty years industrial 
conditions have entirely changed ; and that since Britain 
came into direct industrial conflict with the States the 
contest has been in favour of our cousins. It isa matter 
of some importance, then, to consider whence the Yankees 
derive their world-famed inventive powers. As in most 
other questions of the kind, numerous answers have been 
provided, from the Nova Scotian theory of ‘‘ pure cussed- 
ness,” to be different from old effete Europe, to elaborate 
dissertations on the New England climate. But, ‘‘Cana 
nation be born in aday?” Least of all, can a day producea 
nation of inventors whose works supplant those of all other 
nations? If we are to understand the American, we must 
examine him from the days of the Mayflower ; and we 
shall find that not one but many conditions, some of them 
entirely new in the history of man, have united to make 
him what he is. 

Longfellow is probably right when he says that the 
choice of three nations was taken to provide ‘‘the seed 
for that sowing,” which after- generations would see 

rowing into the great republic; but unquestionably the 
aith the ‘‘seed” carried with them was an excellent 
foundation for a nation. Carlyle never tires of telling us 
that ‘‘ Belief makes men strong ;” but onecannot helpthink- 
ing that it very much depends on what the men believe 
in; at least, the object of belief makes considerable differ- 
ence in the resulting strength. Corsican Buonaparte was 
a strong little man in his way ; but not thesame kind of a 
strong man, nor nearly so strong, as his favourite hero 
about whose bust the British Houses of Parliament are at 
present makingso much ado. Cromwell died a hero, loved 
and honoured by a few, loaded with every species of op- 
probrium by the multitude —the common fate of real 
strong men. Buonaparte’s curtain — on a bloody 
come Cromwell mainly, or altogether, because of 
his belief, set anew on its feet a nation which, after 
two hundred years’ buffeting, is probably still the 
strongest in the world. Buonaparte, because of his belief 
(in himself), built up a nation to the dizzy heights of ruin; 
a nation about which, after only eighty years, the less said 
the better. 
There might be some tangible material profit for the 
present generation, if they took the trouble to examine 
mathematically some of Carlyle’s disjointed remarks 
about “Belief.” The verdict of history seems to 
be that ‘‘there is money in it.” Yankee quickness of 
intellect and the Yankee inventive faculty had their 
foundation in the creed, alias ‘‘ Belief” or religion, that 
they took with them to America. A creed like the old 
Egyptian one would have led them to build huge temples 
and splendid monuments, and all their energies would 
have been absorbed in stone; but the Puritan creed 
was strongly opposed to temples of any kind, very much 
preferring superior men and women to scenic display, so 
that the energy of the emigrants was free to take all kinds 
of useful practical shapes. These old Puritans understood 
and possessed real liberty, as very few other men have 
done before or since. ‘‘ What haye creeds to do with it? 
Take people from any civilised country, put them in 
America under the same conditions as the Yankees, and 
they will become quite as ingenious and energetic,” says 
the up-to-date person with his usual cocksureness. Un- 
doubtedly, and such people have been taken in shiploads ; 
ou may see the experiment by the square mile in the 

tin populations of Lower Canada, Mexico, Cuba, 
Central and South America, all old settlers who have had 


. | plenty of time to exhibit their prowess (and all fond of 


temple-building, like the old Egyptians). To borrow the 
phraseology of Jonathan for a moment, ‘What have 
they ever invented? Not even drinks!” Evidently, 
America would never have been a formidable rival of 
Britain if the whole Continent had been settled by 
builders of fine churches. 
That Puritan creed may be ‘‘ worth a few remarks.” 
The Pilgrim Fathers, well-taught, shrewd, and acute 
men, were driven to Boston by their creed, the practical 
leading article whereof was the right to thoroughly search 
the Bible for themselves, to form opinions from it, and to 
carry out the conclusions they arrived at. This was 
really what took these simple people away on the rough 
and dangerous voyage to America, and what caused their 
friends who stayed at home to raise the standard o 
civil war. Now, that a nation built on such a foundation 
must be an intellectually strong nation hardly needs 
demonstration. Whatever the Bible may be, the study of 
it is certainly good intellectual exercise. A from inter- 
nalevidence, this is ampl ved in the history of those 
oples who have ‘‘ been held by” the Bible. And do not 
orget that what makes a people intellectually strong can 
keep them so. But, laying aside the Bible for a moment, 





the world, in spite of every opposition. Think, too, of 





suppose we transplanted 200 earnest, intelligent, poorer 


middle-class oy emer to a remote country: men ready 
for any kind of honest labour ; by some means give their 
ideas and habits a brisk shake-up, and prepare them for 
changes of various kinds. They have great faith in the 
writings of, say, that popular philosopher, Adam Smith ; 
every man, woman, and child hasa copy of ‘The Wealth 
of Nations,” or access to a copy, reads the book more or 
less every day and several hours on Sunday; and, in 
addition, listens to two, and sometimes three, long lec- 
tures on it by educated men every Sunday. They try to 
regulate their political and social affairs by Smith ; each 
man reads him as a guide for his own life, and there are 
long brisk debates over Adam which a the wits of 
the colonists. The Wise Man having been a Scotchman, his 
English is what Southey describes as ‘‘vitiated ;” which 
introduces the study of Scotch and one or two other 
tongues among them, to enable the cleverer ones to decide 
critically what the sage really meant in certain passages. 
Debates go on, interest widens, newspapers appear to take 
up the subjects, everybody is, writes, discusses, 
studies, and listens. Dull brains are quickened, average 
men become experienced quick thinkers and students, 
naturally clever folk blossom into — logicians and 
writers, develop capacity for quick, thought, and 
are able to examine any question and speak or write 
solidly about it. Boys reared in such an atmosphere soon 
become able and y to enter as students of any subject 
under the sun, or to clear a way through the untrodden 
wilderness of thought and experiment. The practice of 
examining and testing new questions becomes habitual to 
them. is, as we all know, is practically what existed 
from the early settling of New England to about fifty 
ears ago ; but instead of materialistic Adam Smith, the 
k holding the place of honour was the Bible, which 
gave strength and stability of character along with sharp 
wits and sound judgment. 

Turn all this intellectual energy into the department of 
mechanics, and it will be no great wonder if a multitude of 
entirely new devices is the result. How could such a people 
fail in themere mechanical problems the march of events was 
soon to bring to them? Let it be understood that what is 
here written refers only to the New England States, the 
real Yankee land, and the Quaker State of Pennsylvania. 
These are the true source and support of American inven- 
tiveness. The Southern States, up to the war, were famed 
for nothing except cotton, tobacco, ——— alligators, 
> and steamboat races. ‘They never liked the 

ankees, and they like them lessnow.—Tosuch a society, 
with its character fixed and settled, a society of earnest, 
eager workers, free from the incubus of an idle ‘‘nobility 
and gentry,” Watt sent the steam engine and Stephenson 
took the locomotive and therailway. ‘hey could not have 
timed their arrival better. The wars of 1776 and 1812 had 
thrown the Colonists on their own resources for a multi- 
tude of articles formerly obtained from England; and the 
shrewd Yankees soon discovered that in the arts of peace, 
if not altogether of war, they were more than a match 
for the mother they had struck. The success of the Re- 
volution, and some successes of 1812, made them a trifle 
vain-glorious; and when they found their industries 
developed enough to enter the arena against England, we 
can hardly blame them if they sometimes went to the ex- 
treme of fxr sa. that nothing was excellent unless made 
in New England. ‘Their war successes did for them 
another important service, by freeing them entirely from 
the glamour of European oe gnarte L and they were left 
perfectly free agents to attack in their own way the many 
problems of mechanics and ecg just as they were 
attacking the hard wilderness problems of forest and 
morass. As the world marched into the new era of steam 
machinery, European producers had a thousand obsolete 
ideas to struggle away from; the Yankees had few or 
none. American shipping was a good example of the 
new turn their energy had taken, and of their developing 
inventive power and freedom of thought. When their 
new frigates encountered Britain’s Antiquities in the war 
of 1812, and pummelled them so effectively, the London 
Naval authorities paid dearly for their obstinacy in treat- 
ing with contempt many warnings given them about the 
superiority of the Colony’s new ships. New York and 
Boston merchant clippers, too, practically supported by 
English tonnage laws that strangled British shipe, soon 
sailed on every sea. 

Added to all this was the powerful influence of indi- 
vidual necessity, and ‘‘ necessity,” even the fatalistic 
Turk will inform you, ‘is the mother of invention.” 
Settlers, trappers, backwoodsmen, budding manufac- 
turers, with ee heads and thinking faculties, found a 
thousand things to do for which they possessed neither 
time nor labour, needed a hundred tools they had no 
money to buy. Like theSouth Americans, they might 
have done without them, and lived on in poverty and 
ignorance ; but being Yankees they gloried in the chance 
of difficulties te overcome, and with untiring energy 
leaped into the struggle, invented new tools and pro- 
cesses, and taught themselves how to make old tools or 
work out old plans. Whatever else might be said about 
them, they were a colony of men bold and bay sn 
enough to tackle any problem whatsoever in any depart- 
ment of human things, from an aberration like manufac- 
turing nutmegs up to declaring war on the mistress of the 
seas. Strong, clever, energetic, active, influential folk 


beyond a doubt. Then the great European emigration 


f | set in; one of the most remarkable phases of it being the 


compiete way men of every tongue and nation under the 
sun disappear into the common current of the American 
ple, imbibe their ideas, manners, and customs, and 
five and act as if their fathers had eo under Wash- 
ington, instead of under Blucher, clay de Tolly, 
Poniatowski, (saribaldi, Wolfe Tone, or the defender of 
Plevna. 
Millions of eager, hungry men and women, every infiu- 





ence urging them to exertion, have run loose into the 








840 


ENGINEERING. 


[Dec. 29, 1899. 





boundless lands of America, have copied the American’s 
energy and self-reliance, tried to copy his inventive 
characteristic ; the race for existence and comfort grew 
into a race for wealth and luxury; the mingled multitude, 
in a world entirely new, called for, or were ready to 
welcome, any new device to help them in their strange 
circumstances. Yankee inventiveness, already formed, 
created new devices for them, and was actively stimulated 
to renewed and universal creation, and in its turn im- 
planted the spirit of invention in the multitude, Inven- 
tion thus became the craze of America, with remarkable 
results for the world at large. The mixed multitude of 
the States have accepted inventions that Europe, if left 
to itself, would never have dreamt of, or probably re- 
jected with scorn, if offered to it. The influence of Uncle 
Sam on the earth is yet far from being understood. 


‘* What would Atlas do without Me, P. T. B., 
And my Old Dad, Uncle Sam?” 


** Craze” is, perhaps, too strong a term for the Ameri- 
can fondness for new devices; the inventor meets with 
respect and forbearance to an extent unlooked for by 
an outsider. Every man tries to get his ideas into 
solid wood or iron—is not contented with ideas only. 
Of a dozen experiments, six may prove immediate 
failures; but in the future out of six failures may 
arise two or three valuable designs, and at least there 
will have arisen valuable experience, knowledge, and 
rhaps new ideas to be put to good use afterwards. 
xperiment, improvement; or any attempt at them in any 
direction, are respected and applauded. One need hardly 
say that in England, alas! matters are very different, at 
least, among what are called ‘‘ the working classes.” 
Apart from the efforts of serious and practical inventors, 
invention is one of the favourite hobbies of the Americans; 
and this has resulted in the production of many useful 
articles, besides one or two processes of great value. 

The Yenkees may said to have ‘‘struck ile” in 
mechanical invention when, in 1848, George H. Corliss 
completed his invention of the improved engine gear 
which bears his name. This achievement gave an im- 
petus to every industry in New England, and was quickly 
adopted by first-class engine builders in all countries; and 
remains to this day a universal monument of the wealth 
and influence which may await the practical application 
of a very simple principle. Corliss’s invention was the 
most important event in the history of the steam engine 
since the time of Watt, and immediately raised the 
Americans head-and-shoulders above Scotland itself. 

From that day their progress has been continuous. 
Aided by an army of mechanics and native geniuses 
from all Europe, American industries expanded with 
their expanding settlements, until now their activity and 
ability, having overtaken ‘‘domestic” necessities, has 
burst the bounds of a continent and thrown down the 
gauntlet to theworld. The challenge has the solid tramp 
of sixty millions of fresh and vigorous people behind it ; 
who can say with whom the victory will lie? They have 
everything in their favour—virgin mineral fields, the 
most active, adaptible, enthusiastic workers in the world, 
enlightened workshop and business methods, customers 
at their doors; their workmen work quicker than others, 
and work longer hours than the English. Their inven- 
tions have opened a highway for them into the markets 
of the Old and New Worlds. Thousands of young and 
able men have emigrated to America, and in the enthu- 
siastic society there, freed from the heavy burden of caste 
and prejudice, have taken front place in the race, and 
are now preparing to break a lance with their former em- 
ployers and the fellow-workmen who tried to make them 
**no better and no worse” than the common dullard of 
the workshop, In going to America the clever workman 
escaped from the double tyranny of obsolete ideas and 
class barriers. He found himself with a “fair field and 
no favour,” with unlimited encouragement to ability. Is 
it any wonder that businesses directed by such men, sup- 

orted by such workmen, begin to make the image of 

ritish supremacy tremble on its pedestal? ‘‘ The tools 
to him that can use them,” is the supreme motto for our 
time. If a man is able to do certain work, the world will 
make him welcome, no matter where he comes from, and 
the better the man the better his welcome. 

In another letter I hope to deal with English inventive 
material. 


7 


Yours truly, 
A Practica Exporter. 





WESTINGHOUSE GAS ENGINE. 
To THe Eprror or ENGINEERING. 

Sir,—The discussion that has recently taken place 
under the above heading, except for one or two short 
references at the commencement, has not had much to do 
with the Westinghouse gas engine. It has, however, 
been useful in such parts as it has served to bring before 
our readers the highest economical results that have 
n attained, both by that ae and by the Crossley 

gas engine. These results may be compared as follow : 





Westinghouse Engine. Crossley Engine. 





Brake Thermal Effici- Brake Thermal Effici- 
Horse-Power, | ency at the Shaft. | Horse-Power. jency at the Shaft. 
per cent. per cent. . 

20 21.3 22.8 27.5 

650 243 150 28.5 


British thermal unit = 772 foot-pounds. 


These figures are the results of tests made by the 
makers of the engines, and, of course, have been obtained 





under conditions that are seldom to be found existing in 
everyday working of gas engines. For this reason, the 
following tests from independent sources will, no doubt, 
be of interest : 


Tests of Three-Cylinder Westinghouse Gas Engine in the 
Power-House of the Merchants’ Electric Lighting Com- 
pany, Lafayette, Ind. Cylinders 13 In. in Diameter, 
14 In. Stroke. Revolutions, 270 per Minute. Natural 
Gas of 1000 British Thermal Units per Cubic Foot. 








“ | 
Indicated horse-power | 
of three cylinders «| 111,55 | 109.43 | 102.66} 92.27 | 79.81 | 39.75 
Cubic foot of gas per } 


indicated horse-power | 
13.4 | 14.73] 14.71) 11.87 | 12.94 | 17.75 


r hour .. 
Indicated 
17.3 | 21.44 | 19.67 | 14.34 


efficiency, per 
cent. es éo --| 18.99] 17.27 


Tests of Single-Cylinder Crossley Gas Engine in the 
Morgan Spring Company's Works, Worcester, Mass. 
Cylinders 84 In. in Diameter, 24 In. Stroke, Revolu- 
tions 167 per Minute. Producer Gas (Analysed for 
Each Test.*) 


Indicated horse- 

power.. .. 72.4 |66.5 63.8 59.6 |60.5 (66.7 64.4 |75.2 61.5 
Cubic feet gas | } 

per indicated 

horse - power 

r hour .. 81.8 

Indicated _effi- | 

ciency, p. ct. 24.1 |228 219 20.6 22.4 aus 21.9 {21.5 20.9 


|-6.4 90.0 89.3 |81.9 |36.8 84.0 |86.5 88.0 


* The average calorific value was about 140 British thermal 
units per cubic foot. As both engines are in the United States 
the indicated efficiency has been determined by using 778 foot- 
pounds as the equivalent of the British thermal unit, that being 
the value in universal use there. 

For those of your readers who may wish to calculate 
gas consumptions and brake horse-powers, I might state 
that the mechanical a of the Westinghouse 
engine when indicating 111.55 nett, hod was found to 
be 81.93 per cent. ‘The mechanical efficiency of the 
Crossley engine when indicating 75.2 horse-power, is 82.75 
per cent. 
Yours truly, 

JAMES DUNLOP. 
206, Gorton-lane, Gorton, Manchester, 
December 18, 1899, 





COMBUSTION IN FURNACES. 
To THE Eprtor OF ENGINEERING. 
Srr,—As gravimetric determination, or analysis of the 
state of combustion, in industrial furnaces is now being 


and B, for C five-minute intervals, and the time between 
the observations for D was four minutes. 

Curve A is from some experimental work, the object 
of which was to produce perfect combustion with no 
excess of air, this accounts for the great height to which 
the CO, went, the fuel, in this case, as well as the others, 
bituminous coal ; the curve rises from about 17.4 to 19.0, 
when it makes a great drop to 7.3 in three minutes, caused 
by coal being supplied to the fire in such quantity that 
the evolution of the hydrocarbons was so great that the 
oxygen of the air supply was inadequate to unite with all 
of the carbon in the form of CO,, hence a large amount 
of CO was produced, resulting, of course, in a much lower 
CO, ; the curve next rises to 14 use the air supply 
becomes nearer equal to the evolution of combustible ; at 
this point its rise is arrested by another but smaller coal-. 
ing, which brings it down to 10.4, it ins to recover 
sooner, however, than in the former case, and the fuel 
now being supplied in the exact proportion, continues at 
19. It will be noted that the drops of the curve follow 
coaling, an indication that CO is present ; this perform- 
ance is directly opposite to what would have taken place if 
the furnace wassuffering from an excess of air, because, 
in such case coaling would have been followed by a raise 
in the CO,. : 

The three remaining curves are from ordinary boiler 
trials. In B, owing to increasing thickness of the fire, 
CO, drops down to 7; when the air supply was increased, 
causing it to raise to10, which was about the maximum 
for this particular furnace. 

In curve C the fire was coaled just before the first 
reading of 10 was taken, in five minutes it was down to 
9.5, in another five minutes the CO, had risen to 10.5, 
no coal wor | been added during the ten minutes; the 
rise from 9.5 to 10.5 was caused by the fire burning 
down, so that a better balance of carbon and oxygen 
was attained. 

With curve D the air supply was by accident very 
much reduced for a short interval, its restoration caused 
= CO, to rise from 7.4 to 15.6 as observed four minutes 

ater. 

From the above it must appear that the determination 
of CO, alone affords a most convenient and positive guide 
for the avoidance of CO, as well as for an excess of air; 
and in this connection the writer will say that he finds 
the CO, determination only, as constantly shown by the 
gravimetric instrument, to be of more value as affording 
a guide for working furnaces at best efficiency, than is 
any form of chemical analysis; and uses it in prefer- 
ence, even when chemical analysis is employed for other 
purposes. 

It is, of course, to be understood that the writer does 
not consider the CO, determination alone as affording 
data for the heat balance; for this purpose the best 
prevailing analytical practice is not even complete or 





TIME BY MINUTE INTERVALS 


CARBON DIOXIDE, PERCENTAGE (IN VOLUME 


much used, the writer believes that he can present some- 
thing of interest in connection therewith. 

Mr. Bryan Donkin, in his work ‘‘The Heat Effici- 
ency of Steam —— page 191, in describing instru- 
ments that indicate the percentage of carbon dioxide 
contained in a moving — of furnace gas, fails, in 
the writer’s opinion, te give full measure of credit to this 
method of determination. One is led to believe that he 
infers that these instruments may not be relied upon to 
indicate a condition of incomplete combustion, when C O 
is being produced. He says, “It is ad on the prin- 
ciple, usually though not always correct, that the flue 
gases consist chiefly of C O., O, and N, the C O being a 
negligible quantity.” 

ow, it certainly would be unsafe to assume, in any 
case, that C O was a negligible quantity, and if the 
makers of these instruments have taken such view, they 
certainly have failed to a its full advantages. — 

The writer has employed Arndt’s econometer as a guide 
in managing fires in boiler trials, and can speak after 
considerable experience; in all cases a proper under- 
standing of the indications of the instrument affords 
evidence of either too much or too little air entering the 
furnace ; but as the question under consideration is that 
of too little air, or the presence of CO, the curves here- 
with have been pre’ as an illustration. The diagram 
on which the curves are plotted is divided in intervals 
representing minutes in time and percentages of CQ). 
The indications were observed each minute for curves A 





comprehensive enough, except for approximate results 


only. 
Yours we. 

Chicago, November 20, 1899. A, BEMENT. 

WATER-TUBE BOILERS IN WARSHIPS. 

To THe Eprror or ENGINEERING. 

Srr,—In a footnote to Table V., on page 799 ante, you 
incorrectly state that H.M. ships Perseus and Prometheus 
are fitted with Yarrow boilers. As a matter of fact, both 
these ships are fitted with Thornycroft boilers, It may 
be interesting to point out that besides the Pioneer, 
which, as is mentioned in the footnote referred to above, 
has Thornycroft boilers, the following other vessels men- 
tioned in the Table are also fitted with boilers of this 
type, i.c., the Psyche, Barham, Bellona, Perseus, and 
Prometheus. 

December 22, 1899. ; G. R. B. 

[We mnch regret that we stated in error that the 
Perseus and Prometheus had Yarrow boilers ; our corre- 
spondent is correct in stating that the boilers are of the 

hornycroft type.—Ep. E.] 














Russtran Rattway TRAFFICc.—The number of passengers 
| carried on the railways of Russia last year showed an 
| increase of 14 per cent., as com with the correspond- 
|ing movement in 1897. The quantity of goods carried 
also showed an increase of 16 per cent. last year. 
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. BOILER EXPLOSION AT SHEFFIELD. 


A BOILER explosioa of a most disastrous character 
occurred on Wednesday, November 1st, at the Don Cuat- 
lery Works, Sheffield, owned by Messrs. Southern and 
Richardson. At the time of the explosion about 160 
men were at work in the block of buildings, at the base of 
which toe boiler was fixed. At half-past nine on the 
morning of the day named, the caretaker, Henry Dickin- 
son, noticed that something was wrong with the boiler— 
one of the Lancashire type, worked at a pressure of 66 1b. 
on the square inch. He drew the attention of another 
man, named Abbott, to the fact. Abbott, who had worked 
on the premises many years, and occasionally had to 
clean the boiler out, saw an apparent leakage in one of 
the furnaces ; and, after watching it for some time, be- 
came alarmed, and went away towards the back of the 
boiler. He had only gone a few yards when there was a 
violent explosion, which scattered the brickwork of the 
flues in all directions, and also blew down a wall, as well 
as demolished one of the windows of the works. Seven 
persons were almost instantaneously killed. One of 
these was the caretaker, a second was the engine-tender— 
a man named Lickfold, who had only started work for 
Messrs. Southern and Richardson the previous day, 
having been lent to them by a firm who were putting down 
a gas engine, which it was intended should take the 
place of the steam boiler ; a third was a carter, who was in 
the employ of a local firm, and who happ2ned to be near 
the boiler at the time; while four others were men or 
boys engaged at the works, Added to these, ten other 
persons were injured, two so seriously that they were 
removed to the infirmary. 





ful to impress upon all their employés that on no account 
was any risk to be run, but that if at any time there 
appeared to be the slightest danger, the boiler makers 
were to be sent for at once. The boiler had invariably 
been looked after by Messrs. Hawksley, Wild, and Co., 
the makers. They took out the cro:s tubes and plated 
over the holes; and Mr. Gough said he did not think any 
question would arise as to the manner in which this 
work was done. Since 1885 the boi'er had been insured 
with the Engine, Boiler, and Employers’ Liability In- 
surance Company, and had been examined internally 
and externally by one of their inspectors once a year ; 
while an examination in work bad been made in the ordi- 
nary course three or four times a year. The result of 
these examinations were sent to Messrs; Southern and 
Richardson, and any recommendations were invariably 
attended to. The last thorough examination was made 
in December, 1898, and the visit of the inspector at that 
time was, perhaps, a little inopportune, as some repairs 
which were being effected had been somewhat de- 
layed, and in consequence the cleaning had not been 
satisfactorily carried out. The insurance company 
pointed out that the boiler was dirty from scale, and 
that there were traces of se. The boiler was 
therefore scaled ; and as it was believed that the presence 
of grease was due to the use of a composition, its use 
was discontinued, and a considerable quantity of soda 
was introduced in its place. The boiler was cleaned at 
Easter, Whitsuntide, and at the August bank holiday. 
In September last a working examination was made by 
one of the insurance company’s inspectors, who blew 
through both the water gauges in the usual manner, and 
found them in good order, and the passages perfectly 
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On Tuesday and Wednesday, December 5 and 6, a 
formal investigation with regard to the circumstances 
and cause of the explosion’ was conducted at the City 
Court House, Sheffield, ‘by the Board of Trade. The 
Commissioners were Mr. Howard Smith, barrister-at- 
law,-and Mr. J. H. Hallett, consulting engineer. Mr. 
R. E. K. Gough appeared for the Board of ‘Trade, Mr. 
Shepherd, of Leeds (instructed by Messrs. Rodgers, 
Thomas, and Sandford), for Messrs. Southern and 
Richardson; and Mr. J. H. Davidson for Messrs. Hat- 
tersley and Davidson, gas engine makers, Sheffield, who 
ee ed the engine-tender, Lickfold, who was one of the 

illed. 


Mr. Gough, in opening the proceedings, said that the 
boiler was made in 1875, by Messrs. Hawksley, Wild, 
and Co., of Sheffield. and was 30 ft. long by 7 ft. diameter. 
It was of the Lancashire type, made of iron, the shell- 
plates being in. thick. The furnace tubes were made 
on Messrs. Hawksley, Wild, and Co.’s patent flanged 
principle. Originally there were four cross waterpipes 
in each furnace tube ; but twoof these were subsequently 
taken out of each and the holes plated over. The fittings 
consisted of a safety valve loaded to a pressure of about 
66 Ib. on the square inch ; two glass water-gauges, which 
were automatic in their action, so that when the glass 
broke the water and steam passages became automatically 
closed ; a steam pressure gauge, and other usual and 
necessary fittings. The centre of the bottom cock of each 
water-gauge was 1? in. above the crown of the furnace, and 
the bottom of the glass was about 2} in. above the 
centre of the cock, so that when water: was showing in 
the glass there would be 4in. of water over the furnace 
crown. A pointer was fixed between the two gauges, 
about 4 in. above the bottom of the glass, so that when 
the water was level with the pointer there would be 
about 8in. above the crowns. he boiler when made, 
was intended for a working pressure of 701b., and was 
submitted to an hydraulic test of 120 1b. on the square 
inch. Mes:rs Southern and Richardson were very care- 








free. No difficulty was at any time experienced from the 
boiler; but as there was some trouble with the engine, 
the owners finding it inconvenient to have their works 
stopped from time to time, decided to run their machinery 
by a gas engine, to be supplied by Messrs. Hattersley and 
Davidson. It was expected that this engine would be in 
working order by November 1, but some delay took place. 
About three weeks before the explosion, one of the glass 
water-gauge was broken, and a new gauge was fitted 
but as it was not tight, and some washers which the 
attendant asked for were not forthcoming, although on 
the premises, the gauge was shut off. The fireman, who 
had attended to the boiler since Easter, left the firm’s 
employ on October 28, and Messrs. Hattersley and 
Davidson supplied a man named Lickfold to take his 
lace for the few remaining days that the boiler would 
te worked. They had every reason to believe that he 
was thoroughly competent; but in order that there 
should be no mistake, Wright, the engine fitter, and 
Dickinson, the caretaker, were instructed to give him 
every assistance. Dickinson looked after the boiler for 
a short time on October 28, and the following day (Sunday) 
he and another man were at the works, and observed that 
the boiler had been filled up with water. They were for- 
bidden by the Town Council regulations to blow off the 
boiler, so they opened the drain cocks of the water-gauges, 
and allowed the water to run out for about two hours. e 
next day Lickfold commenced his duties; and Wright, 
who went with him to the works, finding that the water 
was above the gauge-glass, again opened the drain-cocks 
and allowed it to run out until it showed in the glass. 
There was then a slight leak in the left-hand furnace, but 
this took up when steam was raised. It was raised toa 
pressure of about 65 lb., and Wright then opened the 
drain-cocks, when he found that one of the guages leaked : 
he therefore shut it off, and the boiler was subsequently 
worked with the one remaining gauge only, which a 
peared to be in good order. The glass was blown through, 
and the water worked properly. On October 31 the 





boiler was working in the usual way. Mr. Richardson 
spoke to Lickfold, who told him that everything was 
going on all right, and on this day Lickfold was heard 
to blow through the water-gauge. About 8.30 a.m. on 
November 1, the steam pressure was about 60 lb., and 
water was seen in the glass a little below the working- 
level. About 9 o'clock a rattling noise was heard in the 
feed-pipe, and Lickfold was asked whether he had the 
check-valve open, when he a that he had, but that 
the pump was too strong. He then partly shut off the 
pump, and the rattling ceased. He opened the drain- 
cock on the gauge once or twice, and after that water 
— pte 7 e g heen (Mr. a did _ think 
that Lickfold ever tested the gauge by opening and closing 
the steam and water-gauges Seapectively. Aboat 9.30 a 
1 stream of water was seen coming from the left-hand 
furnace. Dickinson was sent for, and then Mr. Brant, 
the manager. When the latter arrived, he noticed that the 
water was slightly below the working-level ; and on asking 
Lickfold the reason, he replied that he had put the pump 
on too strongly, that the boiler would not take the water, 
that he had partly shut it off, and that it was working all 
right at that time. Mr. Brant made inquiries as to 
whether there was any danger from the leakage, and on 
being assured by Dickinson and Lickfold that there was 
none he decided to wait until Mr. Richardson, who was 
momentarily expected at the works, arrived. Mr. Brant 
had only just reached the office when the boiler ex- 
loded. The crown of the third ring in the right-hand 
urnace tube collapsed and ruptured, leaving an opening 
about 2ft. 24in. by 2ft. 7in., through which the steam 
and water escaped. The firebars, the bridge, the fur- 
nace front, and the fuel were blown out, and the brick- 
work flues considerably damaged. Mr. Gough added 
that he very much regretted to say that seven persons 
were killed and ten others more or less injured. An 
inquest had been held, and a verdict of Accidental Death 
returned. After the explosion the boiler was examined 
by Mr. Hawksley, the maker; by Mr. Longridge, the 
chief engineer of the insurance company ; by Mr. Lawton, 
the insurance company’s inspector ; by Mr. Seaton, engi- 
neer surveyor to the Board of Trade ; and by Mr. Hiller, 
who made his examination at the express request of the 
coroner, All these gentlemen were unanimous in the 
opinion that the explosion was caused by overheating 
from shortness of water. With the exception of the fur- 
nace plate that had been damaged by the overheating, 
the boiler was in perfectly good condition. 

This concluded Mr. Gough’s opening statement, after 
which the following evidence was taken : 

Mr. J. Hawksley, of the firm of Messrs. Hawksley 
Wild, and Co., the makers of the mgr id 2a a detaile 
description of its construction, as already narrated by 
Mr. Gough ; and, in answer to Mr. Howard Smith, said 
that the explosion was certainly due to shortness of 
water. Unless great attention was paid to the water- 
gauge glasses and they were kept very clean, they 
might have been useless in the frst place and misled the 
attendant in the second. There were two sets of water- 
gauges, but only one was in use, the other being shut off, 
as already explained. Mr. Seaton, the Board of Trade 
surveyor, could blow through the bottom gauge, but 
though he tried to force a passage through the top one he 
could not do so. 

By Mr. Shepherd : Witness had been connected with 
the boiler from the first, and his men had instructions to 
repair it the moment it was required. Mr. Richardson 
had always given them carte blanche to do anything that 
was necessary in the way of repairs. 

Mr. Richardson, proprietor of the works, deposed to 
purchasing the boiler from Messrs. Hawksley, Wild, and 
Co. in 1875 for a prog pressure of 70 lb.; but, as a 
matter of fact, they worked at rather less than that. 
After referring to the examination and cleaning of the 
boiler, witness said that Dickinson, the caretaker, had 
had considerable experience with machinery, he was a 
very competent man, and always assisted in repairing the 
boiler. merally speaking, he was consulted when any- 
thing at all went wrong with the boiler ; but, of cour 
they had very few iackaage When such a thing di 
occur the boilermakers were at onoe sent for. Both Lick- 
fold and Wright were, he thought, experienced men. 
When Lickfold first came to the works witness inquired 
if all was going on right, and he replied “quite so.” 
When the explosion occurred witness was on his way to 
the works. i 4 

Mr. Michael Longridge, Chief rag, enon to the Engine, 
Boiler, and Employers’ Liability Insurance Company, 
Limited, said the boiler was first insured with them in 
1885, and had been periodically examined by their 
inspectors since that date. He had e an examination 
since the explosion, and, generally speaking, he found the 
boiler in good condition and fit for the pressure carried. 
Only one part was damaged, and that was the third rin 
of the right-hand furnace tube, the upper —_ of whic 
had collapsed and ruptured. There was evidence of over- 
heating in both furnaces, that overheating, in ane, 
being caused by shortness of water, and not b: le. 

By Mr. Shepherd : He had always found Mr. Richard- 
son very willing to do anything to secure the safety of 
the boiler. 

Mr. G. W. Lawton, an inspector in the employ of the 
insurance company, said he made a working examina- 
tion of the boiler on September 6. | He then tested both 
the a and found everything in working order. 

John Olly, boilermaker with Messrs. Hawskley, Wild, 
and Co., gave evidence as to certain repairs that h 
been made from time to time. 

William Stafford, fireman and engine tenter to Messrs. 
Southern and Richardson until the Saturday before the 
ot as said that the boiler was working well when he 
left. He considered that Dickinson, whom he left in 
charge, understood the boiler well. 
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Frederick Abbott, knife-grinder in the employ of Mr. 
Richardson, en to seeing the boiler a few minutes 
before the explosion, and noticed water running from 
the left-hand furnace in a continuous stream, but not a 
great flow. The fire in that furnace seemed to be dull, 
but that in the right furnace was brighter. Three or 
four minutes after he had seen the leakage, and just as 
he was going back to his work the explosion occurred. _ 

~~ | Mr. Shepherd: No thought of danger entered his 
head: if he had expected an accident he should have 
reported the matter to his master. 

r. Albert Davidson, principal partner in the firm of 
Messrs. Hattersley and Davi son, engineers, Sheffield, 
said that Lickfold, who was sent by them to look after 
the boiler, was quite competent. He judged of his com- 
petence by the general character of the work he had done 
for them. ' 

Frederick Wright, engine-fitter to Messrs. Hattersley 
and Davidson, said he went with Lickfold to Messrs. 
Southern and Richardson’s works on October 28, to 
instruct him with regard to the working of the boiler and 
enue. and as a new man he seemed to get on satisfac- 
torily. 

By Mr. Shepherd: Witness had great confidence in 
Dickinson, who was a good all-round man, and knew 
everything about the works. 

After some other unimportant evidence, Mr. Seaton, 
engineer-surveyor to the Board of Trade, said he had ex- 
amined the exploded boiler, and handed in photographs 
and sketches. He gave full particulars of the nature of 
the explosion, and said the boiler was in g condition, 
considering its age. The right-hand furnace tube had col- 
lapsed and ruptured, as explained in Mr. Gough’s opening 
statement. The left-hand water-gauge he found shut off, 
the right-hand gauge was partially choked in the top pas- 
sage with soft mud. Thematerial which choked the gauge 
appeared to be of the same nature as the deposit in the 
boiler. There was practically no grease. He attributed 
the explosion to overheating of the plates through short- 
ness of water. There was not much evidence of leak 
on the fire side of the left-hand furnace tube, but on the 
water side he found that the plates had been sprung, and 
from them leakage would, no doubt, have taken place. 
Both furnaces showed signs of overheating ; the safet 
valve was loaded to about 66 lb, per square inch. It 
would have taken a considerable time to have evaporated 
the quantity of water in the boiler under any conditions, 
much longer than 10 minutes, at any rate. Ifa fusible 

lug in perfect working order had been fitted in the 
| we Se the explosion might have been prevented. 

The fitting of fusible plugs was a somewhat modern 
practice. They were good if kept in order, but if not 
they might give trouble. Had there been a fusible plug 
in perfect working order in this boiler, it would probably 
have prevented the explosion. There would have been 
no exceptional difficulty in keeping a plug in working 
order with such water as was used in this case. 

By Mr. Hallet: He had seen several similar gauges 
chocked up in a similar way to this one. His experience 
was that when once a water-gauge was out of order it 
would be erratic in its action, and play all sorts of tricks. 
In the present case, he thought the water level rose to 
the top of the glass, and then when it fell again, it might 
leave the mud behind it. The boiler was made of good 
iron, and had been well looked after. If it had n 
neglected it would not have been in the condition he 
found it after 24 years’ working. 

By Mr. Shephard: If the water had been trapped in 
the gauge there would have been no perceptible move- 
ment in the glass. The water-gauge would have been 
getting less and jess reliable every day before the disaster, 
as the process of blocking up the passage must have been 
going on for some time. He was inclined to suggest 
that the mud found its way into the cock on the pre- 
vious yor” coming from the scum on the top of the 
water, and hedid not think that the blowing through 
on the Monday would quite clear it away. 

Mr. Hiller, engineering expert, called on behalf of 
Messrs. Southern and Richardson, said that the boiler 
itself was in good condition, and could have been worked 
for some time lénger. The process of blocking up the 
passage would, he thought, have occurred on the Sunday, 
or, at 4 rate, on the Monday morning. 

This closed the examination of witnesses, and Mr. 
Shepherd then proceeded tc address the Court on behalf 
of Mr. Richardson, who had, he maintained, exercised 
every possible care. He had put the boiler into the 
hands of the insurance company, and of Messrs. Hawks- 
ley, Wild, and Co., and had given instructions to his 
workmen that no risks were to be run. He could do 
nothing else. With regard to Lickfold, Mr. Richardson’s 
obligation was simply to have a competent person to work 
the boiler. If the Commissioners found that Lickfold 
was not competent, it would be a question as to whether 
Mr. Richardson was to blame for employing him, or 
whether the person who recommended him, with full 
knowledge of the work he had to do, was to blame. 
Lickfold, who, Mr. Shepherd contended, was a competent 

rson, was a temporary employé loaned to Messrs. 
outhern and Richardson by Messrs. Hattersley and 
Davidson, and could not be considered as Messrs. Southern 
and Richardson’s servant. Mr. Richardson knew Messrs. 
Hattersley and Davidson to be a tirm of repute, and was 
entitled to take their judgment. Everything that could 
have been done tosee that the boiler was properly looked 
after had been done, and Mr. Richardson could not be 
held ouqensie for something of which he had no know- 
ledge. Was there anything for which either he or his 
manager could be blamed? It might be, of course, that 
what had happened was due to some act of very gross 
carelessness on the part of Lickfold; but, at the most, 
that could only be surmised, and it was a matter with 


Continuing, Mr. Shepherd asked the Commissioners to 
say that this was one of those cases which, gn ta 
did arise, and for which they could not blame anybody. 
It was caused by the vagaries of a water-gauge. That 
the gauge misled Lickfold was undoubted, and that the 
misleading was the cause of the accident was undoubted ; 
but it was a great step to say that Lickfold was misled 
by anything which Mr. Richardson could either have 
foreseen or prevented, or that Lickfold had done any- 
thing to contribute to it. Mr. Richardson had discharged 
every possible duty that an employer could have imposed 
upon him, With regard to the manager, Mr. Brant, he 
had nothing to do with the machinery, and was only the 
manager of a department, The case seemed to be essen- 
tially one in which the Court might say that neither Mr. 
a nor Mr. Brant could be blamed for what had 

appened. 

. J. H. Davidson addressed the Court on the ques- 
tion of whether Lickfold was the servant of Messrs. 
Southern and Richardson or of Messrs, Hattersley and 
Davidson. He was discharged by the latter firm for 
engaging himself to another on October 28, so that on 
October 30 he became the servant of Messrs. Southern 
and Richardson. Therefore, from that moment Messrs. 
Hattersley and Davidson had no control over his actions. 

Mr. Gough said that a question the Court had to decide 
was whether the boiler had been fitted with proper and 
sufficient mountings? With a view to perme explo. 
sions of this kind in the future, he would ask the Commis- 
sioners in their verdict to deal with the desirability of 
boilers being fitted with fusible plugs ; but he did not ask 
them to express that opinion in connection with neglect 
on the part of Mr. Richardson, which he did not wish 
to suggest. Some importance might be attached to the 
fact that the second water-gauge was not in working 
order ; but he would point out that boilers were working 
all over the country with only one gauge. They had to 
consider how much responsibility could be fastened upon 
Lickfold. The man was not there to answer for himself, 
and under those circumstances the Court would have 

t hesitation in finding that any blame was attri- 
butable to him unless it was strictly proved. 

Mr. Howard Smith: Yes, for the sake of his relations 
and friends. 

Mr. Gough, continuing, referred to Liekfold’s blowing 
through the gauge, and submitted that he opened the 
drain-cock and closed it, and seeing water in the glass was 
misled. The water could not have been water from the 
boiler—there could not have been any for at least an hour 
before the explosion. When once the gauge was choked, 
it was impossible to tell what would gpa He had 
had some experiments carried out, which showed that 
a the drain-cock was open and steam was passin 
through it, it was still possible, with the upper coc 
closed, to keep the water in the glass. He had not felt 
it necessary to deal at any length with the question as to 
whose servant Lickfold really was, because he (Mr. Gough) 
hoped that whatever the result of the finding of the Court 
might be, they would not attribute such grave neglect to 
Lickfold, as to find it necessary to hold Mr. Richardson 
responsible in the sense of paying the costs, or a portion of 
the costs, of that investigation. 

The Court then adjourned, and on the following day 
Mr. Howard Smith Ee judgment. At great length he 
carefully reviewed the evidence respecting the construc- 
tion and history of the boiler, and the circumstances con- 
nected with the explosion. Several experts, Mr. Howard 
Smith said, had examined the boiler since the explosion, 
and they all ‘—¢ that it was in good condition generally, 
and quite fit for a working pressure of 70 Ib. per square 
inch. They were also unanimously of opinion that be- 
yond all doubt the explosion was caused by overheating 
owing to shortness of water. They affirmed that the 
“~ cock of the water-gauge was very nearly closed with 
a deposit of grey matter similar to the scale in the boiler. 
There was no doubt the explosion was due to shortness 
of water, and so the Court found. They had no doubt 
that Lickfold thought he had plenty of water in the 
boiler, and if at nine o’clock it had only been half an inch 
below the working level, as stated, a long time must have 
elapsed before the furnace crowns could have been ex- 

—much longer than the half-hour which did pass 
fore the explosion took place. It was clear that at the 
time of the explosion the glass water-gauge was not 
operative, as the cock was choked up. All the skilled 
witnesses who had been asked the question stated in 
effect that when once a pipe was plugged up, and the 
gauge therefore inaccurate, they could not account, 
scientifically or otherwise, for its vagaries. The Court 
with this, and had no doubt that the glass showed 
false water, by which Lickfold was deceived. In answer 
to the questions which had been asked by the Board of 
Trade, the Court stated that the boiler was originally 
fitted with proper and sufficient mountings, except that 
it had no fusible plug, which, in their opinion, should 
have been fitted. r. Hawksley had stated that it was 
not the custom to fit fusible -— gs to boilers when the one 
under consideration was made. 
ever, that a fusible plug, if it was used, required careful 
attention, especially if there was much deposit in the 
boiler, and that they understood that if the boiler 
had to ie now, it would have such a_ plug. 
The left-hand water-gauge was not being used, and 
should have m repaired; but at that time the 
man had one gauge to work by, although if the 
left-hand gauge had been repaired and used it would 
have a useful check on the other. A competent 
person was engaged to fire and feed the boiler, and the 
Court found that both Stafford and Lickfold were com- 
| a — —_ 0g according to his evi- 
ence, blew through the right-han uge glass properly, 
but in the opinion of the*Court Licktold pert pe y 





The Court added, how- | J 


through it in the proper manner. While he was compe- 
tent to fire and feed the boiler, he did not take proper 
measures to satisfy himself that the right-hand water- 
gauge was free, or that the glass was indicating correctly 
the water ia the boiler. They were not ae peey to say 
that the explosion was caused by the neglect of Lickfold, 
as he was not present to answer fur his conduct, and 
they therefore could not definitely say what his knowledge 
as to the proper way of —s the sendy ap was. He 
might have thought, as other persons in his position 
thought, that by opening the drain-cock and shutting it 
again, and finding the water rise in.the glass, he bad 
made a sufficient test. In that he probably acted accord- 
ing to his lights, and in that sense would not be guilty of 
negligence. If he had shut the bottom cock and opened 
the drain-tap at the same time, he must have ascertained 
that the gauge was out of order. In the judgment of the 
Court there was no neglect on the part of Mr. Brant, 
and it was not suggested that there was any on the 
part of Mr. Richardson personally. With regard to 
the finding of the jury that the explosion was acci- 
dental, Mr. Howard Smith said it was accidental in 
the same way that a disaster on the railway, caused 
by neglecting to put up the right signal, was acci- 
dental, as it involved something fortuitous and unex- 
cted. In the view of practical men who had 
nowledge of the business, it was not an accident at all. 
If the furnace had been fitted with a fusible plug the 
water would have run out when the plates became unduly 
heated, and an explosion would have been avoided, 
Again, if the left-hand water-gauge had not been shut off, 
inasmuch as there was no reason to believe any part of it 
was inoperative—the attendant would have had no diffi- 
culty in discovering that the water was falling in the 
boiler. Ifthe tere water-gauge had been properly 
tested the attendant would have discovered that the pas- 
sage was choked, and that the gauge cousequently was in- 
operative, It was a matter of regret to the Court that these 
precautions were not taken. e fact that they were not 
taken accounted for the explosion, but, as before said, the 
Court could not attach blame to anybody, and no order 
would be made as to costs. 





Tux Surz Canat.—The transit revenue collected by the 
Suez Canal Company in the first 11 months of this year 
was 3,377,3637. ‘The corresponding collection in the cor- 
responding period of 1898 was 3,137,491/.; and in the 
corresponding period of 1897, 2,662, 1987. 

Nracara Fauts.—The National Contracting Company 
of New York has commenced a new wheel pit for the 
N: ae. Falls Power Company at Niagara Falls. Mr. 
Walter McCulloh has been appointed local manager of 
the work, and the contract will be carried out under his 
supervision. The pit will be over 400 ft. long, about 
168 ft. deep, and 20 ft. wide. A contract for building a 
tunnel to connect the new pit with the main tunnel hes 
been sublet to Mr. A. C. Douglass, of Niagara Falls. 
This connecting tunnel will be of the same size as the 
main tunnel, and will be about 750 ft. long. 





BeiciaNn Biast-FurnAces.—The number of furnaces in 
blast in Belgium at the commencement of December was 
35, while five furnaces were inactive at the same date. 
The total of 35 representing the number of furnaces in 
blast in Belgium at the commencement of December was 
made up as follows: Charleroi group, 15; Liége group, 
14; Luxembourg, 6. The output of pig in Belgium in 
November was 101,400 tons, as compared with 80,700 tons 
in November, 1898. The aggregate output of pig in the 
first eleven months of this year was 1,114,910 tons, as 
~~ with 897,808 tons in the c»rresponding period 
re) j 


Locomotives ON InpIAN Rattways.—The number of 
locomotives upon the Great Indian Peninsula Railway 
at the close of June, 1899, was 605. This total was 
made up as follows: Ghaut and mixed engines, 74; 
tender gadbonees engines, 127; tank passenger engines, 
20; tender goods engines, 362; tank goods engines, 22. 
Of these engines, however, only:481 were in actual run- 
ning order at the date indicated, the remainder being 
under or awaiting repair. The aggregate distance run 
by engines in the first half of this year was 5,572,607 
miles. The number of locomotives upon the Bombay, 
Baroda, and Central India Railway at the close of June, 
1899, was 174, viz, 34 ordinary passenger engines, 106 
ordinary goods engines, 3 tank engines, 24 local traffic 
engines, and of mixed passenger and goods engines. 
The number of engines in running order at the close of 
June, 1899, was 148, viz , 33 ordinary passenger engines, 
91 ordinary goods engines, 1 tank engine, and 23 local 
traffic engines. The aggregate distance run by engines 
in the first half of 1899 was 1,629,099 miles. The number 
of engines upon the Madras Railway at the close of 
une, 1899, was 168, viz., 41 passenger and mail engines, 
40 mixed engines, 69 goods engines, and 18 tank engines, 
The number of engines in running order at the close of 
June, 1899, was 124. The aggregate distance run by 
trains in the first half of this year was 1,563,531 miles. 
The number of locomotives owned by the Southern 
Mahratta Railway, including the Mysore State Railway, 
at the close of June, 1899, was 219, viz, 26 passenger 
engines, 184 engines, 3 incline engines, and 6 
tank mene The aggregate distance run by trains in 
the first half of this year was 1,318,920 miles. The cost 
nm the four systems in the first 
half of this year was: Great Indian Peninsula, 365,369/. ; 
Bombay, Baroda, and Central India, 137,966/,; Madras, 
92,4852.; and Southern Mahratta, 73,133/. (taking the 


of locomotive power u 








which Messrs, Southern and Richardson had nothing todo. 





opened the drain-cock at the bottom and did not blow 


rupee at its full nominal value). 
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RAILWAY ACCIDENTS. 
AccIDENT AT PeErRTH STATION, 


CoLONEL YORKE’s inquiry into the accident at Perth 
Station, on September 21 last, in which the 8 p.m. tourist 
train from Euston, standing at the platform, was run into 
by the 4.20 a.m. train from Glasgow, shows that the 
signalling regulations at this important station were of 
such @ primitive kind that it is remarkable that accidents 
have not occurred Ba eer Perth Station is the joint 

roperty of the Caledonian, North British, and igh- 
fands Railway Companies, and is managed by a joint 
committee, who appoint the station superintendent, who 
has full executive control. The main lines are on either 
side of an island platform, which is 535 yards long, and 
hence able to accommodate more than one train at a 
time. When a train is standing at the platform, the 
signalman at the central signal-box has been allowed to 
accept another train, by giving line clear, but at the 
same time warning by telephone the inquiring box as to 
the state of things in the station. Sometimes this tele- 
phonic m has been given before the acceptance of 
the train, and sometimes UR er The latter was 
done in the present instance. e signalman, on receiv- 
ing this warning message, is supposed to put his fixed 
signals at danger, and to keep them there until the train 
has been brought almost to a stand. They are then 
lowered, and a green flag exhibited from the box as a 
caution to the driver. In the present instance the train 
had passed the home signals before there was time to 
act on the telephonic caution. A hand danger signal 
was shown from the box, but the speed of the train was 
too great to permit of the driver pulling up before 
colliding, the more particularly, since owing to the 

resence of royal passengers on board, the standing train 
bed been brought to rest not so far down the platform as 
usual, The evidence showed that the driver was running 
faster than the regulations of the Caledonian Compan 
prescribe, according to which drivers are to enter Pert 
Station at hand-brake speed; but there is little doubt 
that the real cause of the accident lies in the defective 
signalling arrangements. The giving of a warning mes- 
sage by telephone, after forwarding ‘‘line clear,” is 
absurd, as circumstances might easily delay the receipt 
of the caution. The arrangements should provide for a 
special bell-signal indicating line clear, but station 
blocked. On receipt of this an approaching train should 
be a to a complete stand outside of the station, 
and the driver warned of the position of affairs, after which 
he may be allowed to proceed. The damage done was 
not serious; five passengers complained of cuts and 
bruises, a brake-van and the luggage compartment of 
saloon carriage were wrecked, whilst other cars had their 
buffer shells broken. 


AccIDENT AT Epsom SraTIon. 


The Board of Trade have now published Colonel 
Yorke’s report on the accident at Epsom Station, of the 
London and South-Western Railway, on October 5 last, 
when a London, Brighton, and South Coast train collided 
with four wagons and a brake van which were fouling 
the line. The station, as stated, belongs to the London 
and South-Western Railway Company, and has four rails 
through ; the two central sets of rails belong to the 
Brighton Company, none of whose trains stop at the 
station mentioned. The four lines further on converge 
into two, which are the joint property of both companies. 
The junctions are protected by electric bars, which render 
it impossible for the home signals to be lowered if wagons 
are standing fouling the junctions. The accident arose 
in the following way: A London and South-Western 
goods train, which arrived at Epsom at 9.11 p.m. 
was turned into the up siding. The engine and two 
wagons were then detached and ed over to the 
goods yard on the down side, to pick up other wagons 
for London. Next the five remaining wagons were 
turned on to the cross-over road, with the intention 
that they should run by gravity on to the down platform 
line, which is quite a usual proceeding. For some reason 
or other, on this occasion the wagons failed to carry on, 
and remained foul of the through lines. The signalman, 
unaware of the state of affairs, and assuming the wagons 
had passed through as usual, —— a London, 
Brighton, and South Ccast express, and lowered the home 
signals, The wagons having no tail lights he failed to see 
them, and the wagons being clear of the electric bar his 
indicator showed clear. The guard in charge of the 
wagons had, when he found the latter stopping, started 
to inform the signalman when he saw the Brighton ex- 
press approaching. He at once waved his red lamp, and 
attracting the attention of the driver, the latter suc- 
ceeded in reducing his speed to about 15 miles per hour 
before colliding. Colonel Yorke suggests that in future 
a tail-light should be placed on these wagons whilst they 
are being shunted, 


AccIDENT AT CoupaAR ANGUS STATION. 


In a recent report to the Board of Trade Colonel 
Yorke gives the results of his inquiry into the accident 
at Coupar Angus Station on October 20 last. The acci- 
dent arose from the driver of a goods train, after bein 
shunted on to a branch line, moving his engine forwa 
until it fouled the junction between this and the main 
line. Whilst in this position the engine was run into 
by the 7.55 Pg express passenger train from Perth to 
Aberdeen. The speed was high, but the damage done, 
although resulting in death tothe driver of the goods 
train and very serious injury to the fireman, was much 
less than might have been reasonably anticipated, no pas- 
senger being a badly — Ries boiler of the goods 
engine was rip open, and the passenger engine was 
derailed and overturned. Nine sitager | left the rails 
and travelled for some distance along the 6-ft. way, 


which was destroyed for a distance of about 150 yards. 
The accident arose entirely from the mistake of the goods 
driver, who was shown at the inquiry to have been per- 
fectly well aware of the fact that he had been shunted 
in order to allow the express to pass. Colonel Yorke, 
however, suggests that the company should interlock the 
main line signals with the points of the branch line, so 
that a train cannot leave the branch whilst the main 
line signals are ‘‘ off.” 


ACCIDENT AT TUNBRIDGE STATION. 


_ Colonel Marindin has reported on the buffer-stop colli- 
sion, which occurred at the Tunbridge Station of the 
South-Eastern and Chatham and Dover Railways on 
October 23, As usual with accidents of this nature little 
damage was done, since in a buffer-stop collision the speed 
of a train is practically always low. The regulations of 
the company provide that terminals must be entered at 
hand-brake speed, but this rule was disregarded by the 
driver, who, as is usual, relied on his continuous brake. 
This is almost inevitable, unless the companies deem it 
worth while to the rule further, and insist that 
such terminals must be entered with the hand brakes only, 
and then see that the rule is enforced. In the present 
instance Colonel Marindin remarks that the speed of the 
train had not been excessive, but the driver delayed 
applying the continuous vacuum brake until too late. 





COMBINED REFUSE DESTRUCTORS AND 
POWER PLANTS. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, December 12, Sir Douglas 
Fox, President, in the chair, a paper was read on 
‘*Combined Refuse Destructors and Power Plants,” by 
Mr. C. Newton Russell, . M. Inst. C.E. : 

The paper dealt with the subject of refuse destruction, 
particularly in reference to its employment for raising 
steam ; and gave details of ten combined plants, the data 
of which all tended to prove that a considerable amount 
of energy in the form of heat was to be obtained from the 
burning of ordinary domestic refuse. The results ob- 
tained from eight combined plants in England and two 
abroad were — ;'the Shoreditch plant being dealt with 
in considerable detail, as being the largest ot its kind in 
operation. 

The total amount of refuse destroyed during a period 
of twelve months was about 26,000 tons, of which 92 per 
cent. was ordinary domestic refuse, and 8 per cent. trade 
refuse, consisting of straw, paper, &c. e latter was 
practically useless for steam-raising. The plant con- 
sisted of six Babcock-Willcox water-tube boilers and 
twelve refuse furnaces of the Manlove-Alliot type, each 
boiler being placed between two refuse furnaces, the hot 
gases from which were led among the boiler-tubes through 
short side flues, each boiler being provided with a special 

ate, on which coal might be burned if required. The re- 
os, on arrival at the works, was carefully weighed, and 
was afterwards shot, without sorting, into trucks which 
were raised by electric lifts (of which there were two) tu the 
top platform. On arrival at this point the truck, which was 
on wheels and fitted with an electric motor, was run off the 
lift, on the overhead trolley system, to any position where 
it was desired to empty it ; the refuse was then tipped into 
special charging trucks, one of which was provided for 
each furnace, and which was operated from the top’ plat- 
form by means of chain gearing. The average amount 
of refuse received per day was 84 tons, delivered be- 
tween 9 a.m. and 5 p.m., although as much as 140 tons 
had been received in one day. It appeared to be impos- 
sible in ordinary working to guarantee a regular supply, 
and it was advisable to provide means of storage to cope 
with extra large deliveries. This difficulty was met at 
Shoreditch by means of a large rectangular iron storage 
bin fixed under the tipping platform, and holding about 
60 tons of refuse. Tte lifts and trucks were operated en- 
tirely by electricity. Forced air draught was supplied 
to the fires by electrically driven fans, the pressure in 
the ashpits being lin. of water. No coal or other fuel 
was mixed with the refuse, which burnt freely, the maxi- 
mum temperature observed being 2500 deg. Fahr., and 
the average 1500 deg. Fahr. Considerable inconvenience 
was experienced owing to cold air rushing into the flues 
during oe operations, the trouble being to a great 
extent unavoidable, and calling for a perfect system of 
dampers. The clinker residue amounted to 32 per 
cent., and was at present difficult to dispose of, owing 
to the cartage from works to the outskirts of the town 
being high. The clinker was suitable for makin 
mortar-concrete, and, when und and mixed wit 
Portland cement, made excellent paving slabs. The 
works were managed on the eight-hour shift system, 
seven days per week. The feed water for the boilers 
was drawn cold from storage tanks by three-throw 
pumps, which forced it through economisers placed in 
the main flues, where it was raised to a temperature of 
about 200 deg. Fahr., depending upon the heat of the 
fine gases and condition of economiser. The water was 
then forced upwards into a large feed-water storage cy- 
linder, 30 ft. by 8 ft., fixed about 20 ft. above the boilers, 
and connected direct to the main steam line, and which 
was therefore at the same temperature and pressure as 
the boilers, which were fed directly from this cylinder 
by gravity, the water flowing into the boilers freely 
without any strain or racking action on the check valves. 
The steam gorges in the boilers, at an average pres- 
sure of 140 lb, per square inch, was disposed of mainly b 
the engines attached to the electric generators, althoug 
a small portion of live steam was supplied for clothes- 
washing purposes to the public baths and wash-houses 
adjoining the electricity works ; exhaust steam was also 





The average cost of burning the refuse during the 
second year of working, including four furnacemep, two 
top men, and one charge man, supervision clerks, &c., 
cleaners and yard men, repairs, stores and sundries, was 
2s. 6.9d. per ton. The amount of electric energy ab- 
sorbed in dealing with the refuse, including electric fans, 
lifts, trucks, and lighting, was 4.98 Board of Trade units 

rton per annum. A number of evaporative tests 
ion taken, with the result that with one boiler and two 
refuse furnaces it was ible, by the burning of ordinary 
refuse, to evaporate lb. of water per hour from and 
at 212 deg. Fahr. g 

The average calorific value of various tests was 0.99 Ib. 
of water per pound of refuse. The heating surface of 
each boiler was 1300 square feet; the refuse grate area 
was 25 square feet, and the coal grate area was 27 square 
feet. The total amount of energy sold by meter to con- 
sumers was 1,031,348 Board of Trade units, including 
131,140 units supplied to the refuse destructor. The 
total amount of refuse burnt was 26,201 tons, and of coal 
consumed 1344 tons (value 13087. 14s. 8d.). The item of 
cost per ton for interest and redemption of land and plant 
—not usually considered in connection with refuse de- 
structors—was a matter for serious consideration, and in 
the case of the Shoreditch destructor plant—where land 
is very expensive—the charge worked out at practically 
ls. per ton. 





COLOURS OF HEATED STEEL. 


Colours of Heated Steel Corresponding to Different Degrees 
of Temperatures.* 


By Maunsgti Wuire and F. W. Taytor, Bethlehem, Pa. 


THERE is, perhaps, nothing more indefinite in the in- 
dustrial treatment of steel, than the so-called colour 
temperatures, and as they are daily used by thousands of 
steel workers, it would seem that a few notes on the 
subject would prove of general interest. 

The poor yay corresponding to the colours com- 
monly to express different heats, as published in 
various text-books, hand-books, &c., are so widely different 
as given by different authorities, it is impossible to draw 
any definite or reliable conclusion. The main trouble 
seems to have been in the defective a tus used for 
pe pening pag, bere higher temperatures. The introduction 
of the Le Chatelier pyrometer within the last few years, 
has placed in the hands of the scientific investigator, an 
instrument of extreme delicacy and accuracy, which has 
enabled him to determine the temperatures through the 
whole practical range of influence, and led to the estab- 
lishment of new melting and freezing points of various 
metals and salts, which are now accepted as the standard 
in all scientific investigation. There has not, however, 
been published any results with the Le Chatelier pyrome- 
ter seeking to establish a correspondence of temperatures 
with colour heats. 

The first work done in this line, of which we are aware, 
is that of Dr. H. M. Howe, some eight or nine years ago. 
His results, however, have not been published, and with 
his kind permission we are able to give them here: 


Dull red ... 625 deg. to 550 1022 deg. to 1157 
deg. Cent. deg. Fahr. 
Full cherry 700 deg. 1292 deg. 
Light red : 860 ,, 1562 ,, 
Full yellow ... 950 deg. to 1000 1742 deg. to 1832 
dog. eg. 

Light yellow ... 1050 deg. 1922 deg. 
Very light yel- 

ee 1100 ,, 2012 ,, 
White ... 1150 2102 


” ” 

The nomenclature used for colour heats differs with 
different operators, but in our investigation we have 
adopted that which seems more nearly to represent the 
actual colour corresponding to the heat sought to be 
represented. We have found that different observers 
have quite a different eye for colour, which leads to quite 
a range of temperatures covering the same colour. 
Further, we have found that the quality or intensity of 
light in which colour heats are observed—that is, a bright 
sunny day, or cloudy day, or the time of day, such as 
morning, afternoon, or evening, with their varying light 
—influence to a greater or less degree the determination 
of temperatures by eye. 

After many tests with the Le Chatelier prromoter, 
and different skilled observers os in all kinds of 
intensity of light, we have adopted the following nomen- 
clature of colour scale with the corresponding determined 
values in deg. Fahr. as best suited to the ordinary con- 
ditions met with in the majority of smith shops: 


Deg. 
Dark blood red, black red ... . 990 
6 -— db! red, low red = 
» che Saerral tt pts 

ium “4 ats a 1250 
Cherry, full red os siciwae "Ut Jabed caeag eae 

Light cherry, bright cherry, scaling heat,t 
light red ies ea ee 
Salmon, orange, free scaling heat ... 1650 
— salmon, light orange ... 1725 
Yellow ... ‘ibe Aa ve 1825 
—_ yellow ... 1975 
WHO 6657 us 2200 


With the advancing knowledge of, and interest in, the 
heat treatment of steel, the foregoing notes, it is hee, 
may prove of some value to those engaged in the handli 
of steel at various temperatures, and lead to further an 


~* Read at the New York December meeting of the 
American Society of Mechanical Engineers, 











supplied to the baths and free library, which were entirely 
heated from the steam raised by the refuse destructor. 


+ Heat at which scale forms and adheres, i.¢., does not 
fall away from the piece when allowed to cool in air. 
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wider discussion of the subject, with a view to the better 
understanding and more accurate knowledge of the cor- 
rect temperatures. The importance of knowing with 
close approximation the temperatures used in the treat- 
ment g steel, cannot be overestimated, as it holds out 
the surest promise of success in obtaining desired results. 

This demand for more accurate temperatures must 
eventually lead to the use of accurate pyrometric instru- 
ments; but at present the only available instruments do 
not lend themselves readily to ordinary uses, and the eye 
of the operator must be gely depended upon, there- 
fore, the training of the eye, by observing accurately 
determined temperatures, will prove of much material 
assistance in the regulation of temperatures which cannot 
be otherwise controlled. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, December 6, the —— new steamer 
Hyson, measuring 435 ft. by 53 ft. by 34 ft., with a gross 
tonnage of 6600, which has been built by Messrs. David 
and William Henderson and Co., to the order of the 
China Mutual S. N. Company, Limited, London, ran her 
trials on the Firth, which proved quite satisfactory, a 
speed of 134 knots being attained. 


The s.s. Sea Gull, built by Messrs. Mackie and 
Thomson, Govan, Glasgow, to the order of Messrs. 
Leach and Co., of London, for the London and Ghent 
trade, had her trial trip on the 9th inst. when a mean speed 
of 124 knots was attained. The vessel’s dimensions are : 





Length 225 ft., breadth, 33 ft., and draught, loaded, 
16 ft. 4 in., and her engines, by the North-Eastern 
Marine Engineering Company, Limited, of Sunderland, 
have cylinders 19 in., 31 in., and 51 in. in diameter, by 
33 in. stroke, with two boilers working at 150 Ib. pressure. 
On trial the machinery worked without a hitch. 

The new steel screw steamer B. Kemeny left the 7 
for her official trial trip on Tuesday the 12th inst. She 
has been constructed Messrs. R. C and Sons, 
Middlesbrough, for the Royal Hungarian , Navigation 
‘* Adria” Company, Limited, of Fiume, and is of the fol- 
lowing dimensions: Length over all 331 ft., breadth, 
extreme, 42 ft. 6 in., and depth moulded, 24 ft. 9 in., with 
@ gross tonnage of 2736 tons. The vessel attained aspeed 
of over 11 knots. The main machinery is by the North- 
Eastern Marine Engineering Company, Limited, Walls- 
end, and consists of a set of triple-expansion engines, 
with cylinders 21 in., 37 in., and 62 in. in diameter, by 


42 in. stroke, and two large steel boilers working at 
200 lb, pressure per square inch. 





Sir Raylton Dixon and os Seeel Middlesbrough, | grace 


launched on the 16th inst. the large steel screw cargo 
steamer Adriana, built to the order of the British Mari- 
time Trust, Limited, of West Hartlepool. She has a 
deadweight carrying capacity of about 4700 tons on a light 
draught of water. Triple-expansion engines will be fitted 
by Messrs. T. Richardson and Sons, Limited, Hartlepool, 
having cylinders 23 in., 36 in., and 59 in. in diameter by 
42 in. stroke, supplied with steam by two large boilers 
working at 180 lb. pressure. 





There was launched on the 16th inst. from the shipyard 
of Messrs. S. McKnight and Co., Limited, Ayr, a hand- 
somely modelled screw steamer of about 1000 tons, to the 
order of a well-known London shipowner. The vessel is 
named Val de Travers. She is to receive her machinery 
from Messrs. Ross and Duncan, Govan. 





On Saturday, the 16th inst., Messrs. John Brown and 
Co., Limited, Clydebank, launched the Saxonia, a twin- 
screw steamer of about 14,000 tons which they have 
built for the intermediate Atlantic service of the Cunard 
Line. More than ordinary interest centred in the float- 
ing of the vessel, for she is not only the biggest ever 
built on the Clyde, but is also one of the ten largest in 
the world. The dimensions of the Saxonia are: —— 
between perpendiculars, 580 ft.; length over all, 600 ft.; 
breadth extreme, 64 ft. 3in.; moulded depth from upper 
deck, 41 ft. 6in. The vessel is of the complete shelter- 
deck type, with lofty erections amidships intended for 
the accommodation of passengers. The number provided 
for are: First-class, 164, and third-class about 500. There 
is also provision for a very large number of stee 
passengers. The first-class ngers are berthed in 
rooms on the bridge deck. The dining saloon, in which 
150 passengers may be seated, is on the shelter deck. 
The smoking-room and the ladies’-room for first-class 
passengers are on the boat deck, and are artistically 
Fnished in a style suited to their respective uses. A 
special feature has been made of the third-class accom- 
modation. The roomsare arranged to accommodate four 
persons each, and are fitted u in a most comfortable, 
not to say luxurious, style. The whole of this accommo- 
dation is fitted so as to be readily removed in case the 
space is required for cargo. Large and handsome ladies’ 
and smoking-rooms are also provided. Considerable s 
has been reserved in the ship in a position which is 
eminently suited for second-class accommodation, if the 
owners should deem it ae to make provision for 
carrying this class of travellers. The whole of the upper 
deck at the after end will be fitted for the safe —? 
of horses and cattle. 'Twin-screws have been provided, 
each actuated by quadruple-expansion engines, and the 
steam is supplied from nine single-ended boilers working 
under forced draught. A considerable volume of ’tween 
deck space is inouinted and fitted up for the safe carriage 
of perishable cargoes. To meet the necessary conditions 
of seaworthiness when going westward only, partially 
laden, deep water-ballast holds have been provided, in 








addition to the usual water-ballast tanks within the limits | 


of the double-bottom compartments. 


On Tuesday, December 19, there was launched from 
the works of Messrs. Short Brothers, asteel screw steamer, 
built for the Australian trade, to the order of the Seafield 
Steam Shipping Company, Limited, of London, of which 
Messrs, Lawther, Latter, and Co., are the managers. This 
vessel is of the following dimensions: Length, 382 ft. ; 
breadth, 48 ft. ; and depth moulded, 30 ft. ; having a large 
deadweight, and a measurement capacity of 10,000 tons. 
On leaving the ways, the vessel was named Winkfield. 
She is to be fitted with triple-ex ion engines by 
Messrs. George Olark, Limited, of Sunderland, having 
cylinders 26 in., 43 in., and 71 in. in diameter, with a 
stroke of 5lin., and supplied with steam by two large 
steel boilers designed for 180 lb. working pressure, and 
fitted with Howden’s system of forced draught. 








On December, 18th inst., there was launched from the 
yard of the Sunderland Shipbuilding Naaps 9 Limited, 
a steel screw steamer, built to the order of Messrs. Birt, 
Potter, and Hughes, Limited, for their line of Australian 
steamers. The dimensions of the vessel are: 420 ft. be- 
tween perpendiculars ; breadth, 54 ft.; and depth moulded, 
32 ft.; and the deadweight capacity is about 9000 tons. 
The main engines are upon the tri-compound principle, 
by the North-Eastern Marine Engineerin mpany, 
Limited, Wallsend-on-Tyne, having cylinders 30 in., 
48 in., and 78 in. in diameter, by 54 in. stroke, steam 
being supplied by three large steel boilers, working at a 
pressure of 160 lb. per — inch, and fitted with 
Howden’s forced draught. The vessel is being insulated 
throughout for the carriage of frozen meat, and the 
cotvigeration machinery is being supplied by Messrs. 
J. and E. Hall, of Dartford. pon leaving the ways, 
the vessel was named Norfolk. 


On Thursday, the 2ist inst., Messrs. Craig, Taylor, 
and Co., launched, from their Thornaby shipbuildin, 
ard, Thornaby-on-Tees, a steel screw steamer of the fol- 
owns dimensions, viz. : 299ft. by 43 ft. by 21 ft. 3in. 
moulded. She is of the single-deck type, built of steel, 
to Lloyd’s highest class, under special survey. The deck 
erections consist of p, bridge, and tep-gallant fore- 
castle, a large deckhouse being placed on bridge for 
accommodation of captain and officers. The machinery 
has been constructed by the North-Eastern Marine En- 
ineering Company, Limited, Sunderland, the cylinders 

ing 21 in., 35 in., and 57 in., by 39 in, stroke, two large 
steel boilers working at 160 1b. pressure. The owners of 
the vessel are Messrs. Constantine, Pickering, and Co., 
of Middlesbrough, and, as she left the ways, she was 
fully christened the Lochwood, by Miss Ella Picker- 
ing, daughter of one of the owners. 











PENNSYLVANIAN Exectric Rattways.—The electric 
railways of Pennsylvania now represent a capitalisation 
of nearly 20,000,000/. The revenue collected upon them 
is about 4,300,000/. per annum. 

SreeRING BALLoons. —M. Santos-Dumont, of Paris, 
claims to have solved the problem of steering balloons. 
He made an ascent at Paris, and first directed his course 
towards the Eiffel Tower, which he encircled, and he 
then turned off west, although a south-west wind was 
blowing at the time; finally, he came down near the 
Moulin at Bagatelle, in the Bois de Boulogne. His 
balloon is described as cigar-shaped with a volume of 500 
cubic metres. It is provided with a petroleum motor, for 
a screw at the stern, which only works when the balloon 
is going against the wind. All power in the motor is 
thus reserved for modifying the direction of the balloon, 
in spite of aerial currents. 





A Canapian GEoLocist.—The death is announced at 
the age of eighty-six of Sir William Dawson, late prin- 
cipal of McGill College, Montreal. Sir William’s name 
is. a bound up with geol He was born at 
Picton, Nova Scotia, and studied in the University of 
Edinburgh. Returning to Canada, he devoted himself 
to the geology of Nova Scotia and New Brunswick. In 
1858 he was made president and professor|of natural 
history in McGill University, which position he filled 
for nearly forty years. Sir William Dawson was the 
first president of the Royal Society of Canada, and in 
1884 he was elected president of the British Association 
for the Advancement of Science. In 1893, he was chosen 
president of the American Geological Society. 





FRANKLIN AND Boston.—The Franklin Fund left to 
Boston in 1791 by Benjamin Franklin to be used for the 
benefit of young tradesmen and mechanics, at the end 
of 100 years, is at last to be expended. The original be- 
quest of 1000/. sterling now amounts to about 20,000/., 
and its disposition rests with the city aldermen. Many 
ee is for its utilisation have been made since the 
und matured eight years since, but it was difficult to 
agree as to what object it should be devoted. At one 
time it was —— that the building, equipment, and en- 
dowment of a first 
keeping with the ideas of the famous testator; and an 
elaborate scheme on that line was laid out, but the pro- 
posals did not meet with the approval of the city autho- 
rities. It is now announced that half the sum will be 
used for the erection of a public building at the South 
End, to be known as the Franklin Building, which will 
have a hall to be used for public meetings and various 
lecture-rooms, in which a course of lectures on trade 
oo greg will be carried on. The other half of the fund 
will be expended on an extension of public baths and 
gymnasiums. 


-class trade school would be most in| g 





WORKMEN’S COMPENSATION CASES. 


Francis v. Turner Brothers.—This case came before 
the Court of Appeal on Saturday, December 16. It was 
an appeal from the decision of the Newtown County 
Court Judge, who had refused to award damages to the 
appellant in proceedings to assess compensation under 
the Workmen’s Compensation Act. It appeared that the 
2 age was a labourer employed by the respondents, 
who are owners of a factory. On November 14, 1898, 
the appellant was sent with other workmen to a neigh- 
bouring cloth factory, for the purpose of assisting in the 
removal of a disused engine. It came to light in the 
evidence that the workmen had to remove the supports 
beneath a tank, which they did after receiving assurance 
that no danger would ensue. However, the tank fel] 
and killed two of them, and seriously injuring the ap- 
pellant. The sole defence raised was that the respon- 
dents were not the occupiers of the factory. It was 
proved that Mr. Turner, one of the respondents, came to 
the Severn Tweed Company’s mills once or twice during 
the work, but of course the mill belonged to the company, 
and was driven by their engines. e respondents’ fac- 
tory was 860 yards gs 

he County Court. Judge had held that the employ- 
ment was not on, in, or about a factory within the mean- 
sy Section 7, sub-section 1 of the Act. 

r. Ellis Griffith and Mr. Davenport, who appeared 
for the appellant, argued that Section 7, sub-section 1, of 
the Act of 1897, applied to work by the undertakers ‘‘ on, 
in, or about a factory,” not “the” factory. Moreover, 
the word ‘‘ undertakers” was defined by Section 7, sub- 
section 2, of the Act of 1897, as meaning the occupier of 
a factory within the meaning of the Factory and Work- 
shop Acts, 1878 to 1895. 

The Court dismissed the appeal without calling upon . 
Mr. Ruegg, Q.C., and Mr. A. Powell, who appeared for 
the respondents. In the course of his judgment, Lord 
Justice A. L. Smith said: ‘‘In this'case the respondents 
had sent workmen to remove an engine from a factory 
about half a mile away from the respondents’ premises. 
The first question is whether the employment in which 
the accident happened was an employment by the 
undertakers ‘‘on, in, or about a factory,” within Sec- 
tion 7, sub-section 1, of the Act. In my opinion those 
words mean employment at the factory occupied by 
the employers, and where the employers conduct their 
business. The words do not include employment at 
another factory. In answer to the argument that the 
respondents were occupiers of the factory, it is clear 
that they were not so in the ordinary sense. The word 
‘* undertakers,” however, is defined as meaning the occu- 
piers of a factory within the meaning of the Factory Act, 
1895. By Section 23 of that Act, certain provisions 
thereof are to have effect as if a number of places were 
included in the word ‘‘factory.” That section, however, 
does not apply to the present case. 

Lords Justices Collins and Vaughan Williams con- 
curred, and the appeal was dismissed. 

Mr. F. H. Mellor, who _—— for the Severn Twoed 
Company, applied that the costs of their — 
should be paid by the respondents, as they had been 
served with a third party notice. This was refused upon 
the ground that they had received no notice to appear 
upon the appeal. 

Walker v. Lilleshall Company, Limited.—This was an 
appeal from the decision of Judge French, Q.C., who 
refused to award damages to the appellant who had 
brought an action under the Workmen’s Compensation 
Act. It was stated by Mr. Hopkins, who appeared for 
the workman, that he had employment as an engine 
fitter. Upon the day in question, April 11, 1898, he was 
fixing some machinery at the Abbey Mills, West Ham. 
He was working at eres joints which involved 
the use of red lead. Prior to his being so employed he 
told the foreman that. he was suffering from blisters, 
which had resulted from bis employment during the 
previous week. The foreman told him that he must do 
the work. The next night the finger me inflamed, 
—- the red lead and oil, and was seriously injured. 
The County Court Judge said that the injury had occurred 
merely in the workmen’s ordinary employment and that 
he could not recover anything. 

Council for the respondents [Mr. T. W. Chitty] was 
not called upon. 

In the course of his judgment Lord Justice A. L. 
Smith said: To bring a case within the Act there must 
be, by Section 1, sub-section 1, personal injury by acci- 
dent, axising out of, and in the course of the employment. 
The sole question here is whether there has been an acci- 
dent. There was, doubtless, an injury, but it arose when 
the workman was working in the ordinary way and with 
the usual materials. In the case of Hensey v. White 
[16 T.L.R., 64] the workman was found to be suffering 
from chronic inflammation of the stomach, which caused 
the blood vessels to become congested, and although he 
may have done a little harder work than usual, yet the 
County Court Judge found as a fact that he died of 
disease. 

In that case, Lord Justice Collins said: It was clear 
on the findings that the element of accident was entirely 
wanting. The injury arose in the ordinary course of the 

man’s work, pays there might have been a 
little more exertion used by him in that work on the occa- 
sion in question than was usual. There must be some- 
thing fortuitous and unexpected to justify the use of the 
word accident. 

The other members of the Court having concurred, the 
appeal was dismissed. 





ALaBAMA Pic For Evrorg,—A contract for 2000 
tons of pig for Genoa has been closed at Birmingham, 
Alabama, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep sy W. LLOYD WISE. 


ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
’ UNDER THE ACTS 1883—1888, 
The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
Where inventions are communicated from abroad, the Names, é&c., 
0 Communicators are given in italics. 
i obtained at the Patent kr: Sale 
Buildings, Chancery-lane, W.C., at 


A reon may at any time within two months é é 
AC aduortioonent of "he tance of @ com, Specification, 
ive notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


24,264. H. Hirst, London. Switch for Nernst 
Lamps. [3 Figs.) November 17, 1898.—This invention re- 
lates to switches for controlling the double circuits in con- 
nection with incandescence lamps, in which the filament, when 
cold, is practically a non-conductor, but when heated by 
reason of its close proximity to a heated conductor upon a 
separate circuit, becomes sufficiently conductive to be main- 
tained in a state of incandeseence by current derived from 
the other circuit, both of said circuits leading from the mains. 
The heating circuit may be broken when the lighting circuit is 








fully established, and the object is to effect this dual operation 
by one movement. In carrying this out, the switch closes both 
circuits when the lamp is to be lighted. Two contact bars are 
employed, having a common axis upon which they rotate, and 
arranged to make contact at one end with the same plate. The 
other ends of both bars make contact with separate studs. The 
upper bar upon the common axis can be rey | rotated inde- 
pendently of the lower bar, and is brought to a definite position 
by a returning spring fixed in tension between the two bars. 
{Accepted November 22, 1899.) 


22,699. W. B. Sayers, H. A. Mavor, and Mavor 
‘and Coulson, Limited, Glasgow. Dynamos. [2 Figs.) 
Oatober 23, 1898.—This invention relates to dynamos in which 
the commutation of the armature current is effected through 
commutator coils, in the manner described in prior specifications, 
Nos. 16,572 of 1891, 10,298 of 1893, 27,209 of 1896, and 5177 of 1&98, 
and has for objects to increase the current output, as far as 
regards the sparking limit with a given size of armature, and to 
increase the allowable error in setting the brushes, while still 
maintaining a fixed position for all loads; also to effect commu- 
tation in a relatively weaker field than heretofore, thus reducing 
the electromotive forces in action during commutation, so 
avoiding sparking, and to retain the compounding effect due to 
armature reaction, while using the reversible form of coil with 
the arrangement of poles subsequently described. Instead of 
making the distance between the edges of each pair of poles which 
act upon the commutator coils approximately equal to that 
between the two sides of a coil, as in the arrangements above 
weferred to, this distance is made rather greater than that 
between one side of a coil and the oppositeside of the next coil, or of 
the next but one, or next but two, or even more ; the result being 
that with a proper gradient in the reversing field the periodicity 
of reversal will be reduced to approximately one-half, or one-third, 
or less, according to the number of coils included between the 
poles, the duration of each commutation being proportionately 
“increased. The brushes are adjusted to make contact with the 
commutator sectors for the required time, a variation in the 
width of tread of each brush so affecting the period or duration of 
weversal, that any intermediate periodicity can be secured by 
adjusting the tread of the brushes. When it is desired to make 
the machine excite its own field magnets by means of the 
armature current, or to increase, by the same means, the total 
Ylux in the case of a shunt machine, soas to obtain a compounding 
effect without series coils, a different arrangement from that 
described in Specification No. 10,298 of 1893 is adopted, the 
leading side of each commutator coil, if the machine works as a 
generator, being placed at a great distance circumferentially from | 
the point at which its trailing side is connected to the armature 
coils ; the result of this is, that although both sides of each com- 
mutator coil are operative under adjacent poles, the commutation 
of the armature coils is effected on the backward lead, and the 
resultant effect of the armature reaction increases the total flux 
and electromotive force as the load increases, and thus produces a 
compounding effect without compound winding, provided that 
the machine is run in the direction for which the commutator 
coils have been wound. (Accepted November 22, 1899.) 


GAS ENGINES, PRODUCERS, HOLDERS, &o. 


26,802. H. T. Edge, Liverpool. Gas or Oil 
Turbine. (3 Figs.) December 20, 1898.—This turbine is 
driven by a series of explosions, each propagated in an explosive 
mixture of air and gas or vapour as a Berthelot’s explosive wave. 
The apparatus comprises a turbine mounted on a horizontal shaft 
within a casing, having on its underside a pair of apertures or 





of gas is admitted beneath it, and diffused into the explosion 
chamber through a perforated annular nozzle, the interior of 
which forms a cylindrical tube open to the explosion chamber at 
its lower end, and fitted with a piston, formed by a downward 
extension of the valve, of considerably smaller diameter than the 
main portion thereof. This piston has within it or attached to 
it a sparking or other igniting device to produce the initial ex- 
plosion, which takes place in the lower part of the tube, and is 
groviuated by the wave throughout the entire volume of gas. 

‘o start the turbine, the piston-valve is for a moment raised by 
hand, the sparking or igniting device being in operation ; an ex- 
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plosion occurs in the tube and spreads through the chamber ; the 
products of combustion pass ee the turbine and esca 
through one of the apertures in the bottom of the casing, while 
the turbine draws in fresh air at the other aperture. Each ex- 
plosion acts on the extension of the valve, and thus lifts it and 
admits a supply of gas for the next explosion, so that the 
apparatus once started is self-acting. Feet are formed on the 
bottom of the casing, to support the apparatus in a vertical 
position and to keep the aperture in the bottom thereof suffi- 
ciently clear of the ground, so that the admission of air and 
a of the exhaust is not obstructed. (Accepted November 
22, .) 


GUNS AND EXPLOSIVES. 


2662. Vickers, ‘Sons, and Maxim, Sheffield, and 
A. T. Dawson and G. T. Buckham, London. Run- 
ning-out Springs for Guns, [1 Fig.) February 6, 1899.— 
This invention relates to the construction of a running-out 
spring for guns, which can readily be adjusted to any required 
egree of compression, and when so adjusted can be removed 
from the gun and cradle without its adjustment being altered. 
For this purpose the spring (which may be in several lengths, 
separated by washers) is held in a tubular casing, through which 
passes a central tubular bolt, the rear end of which is fixed . a 
hago | nut in a bracket projecting down from the gun, and has 
a shoulder against which can bear a piston-shaped collar, the boss 
of which can slide on the central bolt whilst its periphery fits 
within the tubular casing. The front end of the central bolt is 
internally threaded to receive a compressor screw, the head of 





which bears ona piston-shaped collar like that at the rear end, so 
that by turning the screw and thus advancing this collar, the 
spring is compressed between it and the rear piston-shaped collar 
to the desired extent. On the rear end of the tubular casing is 
formed a sectional screw-thread or a set of sectional collars, as on 
the breech-plug of a gun, and on this is fitted a cap which hasan 
internal flange bearing against the rear piston-shaped collar. 
The tubular casing being attached to the cradle in which the gun 
slides, the gun when it recoils draws back the central bolt and 
front piston-shaped collar, compressing the spring, which after- 
wards expanding, causes these parts to move forwards, advancing 
the gun to the firing position. To remove the spring the 
retaining nut on the rear of the central bolt is unscrewed ; the 
casing, spring and central bolt can then be all removed together, 
without any alteration of the spring adjustment. (Accepted 
November 22, 1899.) 


131. A. T. Dawson, Westminster. Breech Screws 
for Ordnance. [6 Figs.) January 3, 1899.—The applicant 
states that the various modes of forming the breech-plug and 
internal screw for closing the breech of a gun, by cutting away 
arcs of the thread, by forming the threaded arcs in steps of 
different radius, and by — these steps as _— arcs, all 
possess objectionable features, which this invention is designed to 
obviate. To this end, the screw-thread of the breech and plug is 
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formed in such a way that, while it can be made as easily as a 





valves for the emission of exhaust and the admission of fresh 
air, while to its upper side is secured a pair of vertical explosion | 
chambers, either of which may be used, according to the direction | 
in which the turbine is to be rotated. Each chamber has at its | 
upper end a cylinder fitted with a piston valve, which admits or | 
cuts off the gas supply. This valve is normally held down by a 
spring, cutting off the gas ; but when it is raised a small quantity 











spiral thread, it provides against looseness and shaking of the 
plug when it is not screwed fully home. For this purpose, instead 
of making the whole extent of the threaded arc a spiral curve, the 
portion of greatest radius is made truly circular, and tric 
with the axis, and the remainder is made spiral, the circulai 
portion being eased into the spiral without any abrupt break of 
the general curvature. This form of thread may be produced by 





a milling operation, and it is stated that it presents the advan- 
tage that even when the plug is not screwed home, the i 
of circular curvature are engaged to their full depth. (Accepted 
November 22, 1899.) 


17,041. B. W. Dunn, Palin detptia, Pa., U.S.A. 
Shrapnel Shells and Balls. [8 Figs.) August 22, 1899. 
—This shrapnel shell is designed to prevent relative motion of 
the balls during the flight of the projectile, or their deformation, 
either during flight or by the action of the bursting charge. To 
ensure that the balls shall take up the rotation of the shell, the 
cavity in which they are contained is of hexagonal prismatic 
form, and the balls are closely packed therein in parallel columns 
without separators. The angles of the cavity present lines of 
weakness which facilitate bursting, and these may be er 
weakened by grooves. The balls are of lead or lead alloy, cased 
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in steel or other hard metal ; the cases being cylindrical or 


fig @ 


cup- 
shaped in the first instance, and su uently bent round the bal 
by pressure. The balls are of gobular form, but flattened at the 
top and bottom to facilitate packing within the chamber. The 
cavity for the bursting charge may be situated in the head of the 
shell, as shown in the drawings, or in the base, or in a tube within 
the hexagonal chamber, which then replaces the central column 
of balls. Smokeless powder may be used, and when desired, a 
cloud-producing substance, such as dry eon charcoal, may 
be placed in the interstices between the balls to mark the point of 
bursting. (Accepted November 22, 1899.) 


LIFTING AND HAULING APPLIANCES, 


25,352. J. Morgan, Bolton, Lancs. Safety Gear 
for Colliery Cages and Lifts. [7 Figs.) December 1 
1898.—This invention refers to safety gear for colliery cages and 
other hoists or lifts and to apparatus connected therewith, and 
provides automatic means for arresting and holding or catching 
the cage, in case the chain or rope carrying thesame should break. 
Attached to any convenient part of the cage in close proximity to 
the guide rods, are suitable “ fixings” provided with a chamber or 
mee to allow them to slide up and down on the guide-rods. 

n the said fixings are located metallic eccentrics provided with 
serrated surfaces for gripping the guide rods, in case the hoisting 
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chain or rope breaks when the cage is ascending or descending. 
The hoisting chain or rope is attached by chains or rods toa lever 
attached to a shaft mounted in bearings on the aforesaid fixings 
secured to each side or corner of the cage. Each shaft carrying 
the metallic eccentrics may be provided with a spring. arrange- 
ment or its equivalent, to insure of the apparatus operating 
automatically immediately the hoisting chain or pa breaks. 
Each eccentric shaft is provided with a lever actuated by 
stationary rag we disposed at the top and bottom of the colliery 
shaft or other hoist or lift, by which the serrated surfaces of the 
metallic eccentrics are kept out of contact with the guide-rods 
when the cage is resting on the stops at the top and bottom of 
the shaft. (Accepted November 22, 1899.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


23,040. G. Giussani, 8S. S. Crisp, and: m. Grice, 
London. Apparatus for Metal Laths. 
{8 Figs.] November 12, 1898.—This apparatus is designed for 
twisting laths of mild steel for use in fireproof construction. The 
continuous lath is paid out from a supply drum at one end 
of the machine, an between rollers driven in opposite 
directions, the speed of which determines the pitch of the twist. 
It is thence conducted through a knuckle-jointed arm, which 
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imparts the twist to a drum running loosely on a transverse axis 
within a revolving frame ; the lath, after taking several turns 
around this drum, passes over guide rollers through the bearings 
of another revolving frame, to a storage drum mounted therein, 
and driven by a belt and pulley from an epicyclic gear within the 
frame, which gear also actuates mechanism for evenly laying the 
twisted lath on the storage drum. The power is applied through 





a pulley on the axis of the latter frame, and ig then transmitted 
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temperature of the boiler is lowered to below freezing- 





through spur-gear to the former frame and the knuckle-jointed 
arm, and again to the rollers adjacent to the supply reel, which 
regulate the pitch of the twists. e three drums are so mounted 
that they may be readily detached and replaced. (Accepted 
November 22, 1899.) 


5290. G. 8S. Hale, Bridgewater, 
Frictional . {5 Figs.) March 10, 1899.—This 
invention relates to frictional gearing whereby motion 
may be transmitted at a variable in either direc- 
tion. A frame ies a main driving shaft which bears a 
disc having a frictional surface. Another disc of smaller 
diameter is rotatabl ted opposite to the larger disc on one 
side of the drive-shaft. A third discis mounted at right angles to 
the two, and is in frictional contact with their inner surfaces. 


Va., U.S.A. 
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The shaft of the third disc is mounted in a carriage secured to a 
rock-shaft which can be moved towards and from the centre, thus 
varying the speed, or by sliding it beyond the said centre reversing 
the direction of motion. Modified forms of the disc wheel are 
suggested, having dished concave surfaces, the central wheel 
being mounted on a vertical shaft with a forked end. Grooved 
and dished discs are shown, the rim of the central wheel running 
in the groove on the one side and being moved radially across the 
4 - the dished wheel on the other. (Accepted November 22, 
1899. 


20,377. E. A. Everard and R. D. Melhuish, Great 
G by, Lincoln. Washing Machine. [1 Fi.) Sep- 
tember 27, 1898.—This invention relates to washing dollies, and 

rovides a hollow tube at the top of which is a closed conical 

ead-piece, one side having an opening covered with gauze, and 
contains a flap-valve opening downwards, having a side rest to 
prevent its hinges being strained. At the bottom of the tubeis a 








conical attachment with annular enlargements, which is kept 
submerged during the time the dolly isin use. Handles are secured 
to the tube for moving it up and down. In the upward movement 
of the dolly the valve opens and air fills the tube, and in forcing 
it down the valve closes and the imprisoned air is made to pass 
through the garments or other articles, and out through the water 
or suds. (Accepted November 22, 1899.) 


RAILWAYS AND TRAMWAYS. 


J. and F. Kenworthy, Lockwood, Yorks. 
Axle Boxes and Guards. [2 Figs.) January 7, 1899.— 
Thisinvention is designed toprovide y= to the axle-boxes 
and guards of railway rolling stock. e back lugs of the axle-box 





have portions cut out or omitted, thus enabling the remaining 
portions of the lugs to pass through the openings prepared in the 
uard, the box then dropping into its place on the axle. 
e axle-box may thus be removed without lifting the wagon or 


THE END OF THE 





removing the guard, or the guard may be removed without taking 
off the axle-box or lifting the wagon. (Accepted November 22, 


3627. W. S. Laycock, Sheffield. Automatic Rail- 
way Coupling. (3 Figs.] February 18, 1899.—The applicant 
states that it has been found difficult to couple carriages provided 
with automatic couplings with other carriages having ordinary chain 
links or screw couplings. To obviate this difficulty, the head of 
the automatic coupling is formed to embrace the end of the draw- 
bar (which terminates in a hook), and hangs on a pin —— 
through the bar. The coupling head may be held in horizon 

position by a bolt or pin which passes through holes on its oppo- 


Fig. 1. 
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site sides, and rests in the hook ; when this bolt is withdrawn, the | 
head hangs down, and the hook may receive an ordinary coupling | 
link. On the front of the hook there is a stop whieh prevents | 
the head from being raised too high, and indicates the position in | 
which the bolt holes are in line with the hook. When the coup- 
ling head is hanging down, the bolt is replaced therein, and 
abuts against the back of the hook to prevent it from oscillating. 
The drawings illustrate the invention applied toa Gould coupling, 
but it is equally applicable to a coupling of the “‘ Jaucey ” or 
other type. (Accepted November 22, 1899.) 


22,794. J. D. F. Andrews, Fulham, 8.W. Road 
Contact for Electric Railways. (2 Figs.) October 29, 
1898.—At regular intervals a the line are arranged a series of 
contacts of iron, faced with another metal on the contact surfaces. 
Upon the car is mounted a pair of pulleys, on which runs an end- 
less band, carrying at intervals a number of electromagnets, one 
or both poles of which are successively —, to the iron 
contacts as the car travels on the rails. Adjacent to each contact 
isan armature connected with the underground cable, and so 
arranged that when the contact has been magnetised by an 
electromagnet, the armature isin turn magnetised and attracted 
by the contact ; the lower portion of the belt being meanwhile 
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held stationary, while the upper portion moves at double the rate 
of the car. The current passes through the core of the magnet 
to the motor on the car, the return current either passing 
through the rails or through a second series of contacts and 
return cable. The magnets may be energised by a battery, or 
they may be connected in series with, or as a shunt from, the 
main circuit which actuates the motor. Strips of metal may be 
arranged on the belt which, in conjunction with brushes, act as a 
commutator, and throw the electromagnets into and out of circuit 
as the belt moves on its pulleys. A modification, in which the 
belt is formed of sections of metal is also described, and modified 
forms of road contact are also suggested. (Accepted November 
22, 1899.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


20,728. E. D. Ho ft. Kidderminster, Worcester. 
Removing Scale from Boilers. (2 Figs.] October 1, 1898. 


—The object of this invention is to remove scale from boilers, 
without removing the boiler from its position or resorting to the 








use of anti-scale solutions. After withdrawing the water, the 


several times, in number depending on the thickness, ~ 
and tenacity of the scale, allowing the boiler between each re- 
duct of temperature to attain its normal condition. Con- 
densation of moisture takes place after each freezing, which 
moisture sinks into the scale and afterwards expands with the 
next freezing until the moisture reaches the metal under the 
scale, the whole of the latter then having been loosened. To 
assist condensation and save time, the temperature of the scale is 
raised to a normal state by passing air over it, warm but not 
sufficiently hot to dry up the condensed moisture. Means are 
described for effecting the freezing aie, including a 
freezing — of the yo ee t = use of liquefied air 
is suggested as a means of lowering the rature. (Accepted 
November 22, 1899.) . Ee . 


17,947. G. F. Kahlson, ors, Finland. Fla 

Valve. [3 Figs.] November Prgt aa valve is ‘suspended 
in a vertical plane from a pair of horizontal pivots which project 
from an upward prolongation, so that as it rests it its seat, 
its weight is independently supported. The bearings for the 
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na project from the casing and are open at the top ; the pivots 
eing inserted by unscrewing a removable cover, which admits of 
obtaining access to the valve, and serves to keep the pivots in their 
bearings when again screwed into the valve a It is stated 
that a very slight pressure in the proper direction is sufficient to 
open thevalve. (Accepted November 22, 1899.) 


135. L. Davies, Liverpool. Securing Propeller 
Blades. [2 Figs.] a 3, 1899.—The applicant states that 
the ends of the bolts by which the blades of a screw propeller are 
secured to the boss have usually been protected by a cap-nut, 
which has, however, been liable to work loose in consequence of 
vibration, resulting in injury to or the loss of the blades. Accor- 
ding to this invention, the cap-nut is secured to the end of the 
bolt by a set-screw, having a hexagonal head and a tapering 
shoulder, which fits into a countersunk hole in the centre of the 
nut. This screw is threaded in the contrary direction to the bolt 
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and cap-nut, and forms with them a locking device, rotation 
of which tends to loosen the bolts and nut, simultaneously 
tightening the screw. Both the bolt and set-screw have a small 
hole bored through them lengthwise, from end to end, to allow 
the water to escape as they are screwed up. Holes are bored 
through the head of the set-screw at regular intervals, and cor- 
responding holes irregularly spaced are also in the cap-nut ; a 
very slight turn of the set-screw brings a pair of these holes into 
line, when a pin or screw enters them and affords additional 
security to the blade. (Accepted July 29, 1899.) 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the tt time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis at the offices of Enenexrine, 36 and 36 lord- 
street, Strand. 





American IrricaTion.—The question of storing flood 
waters for irrigation purposes, which is being generally 
discussed throughout the Western States, has brought 
so much correspondence to the United States Geological 
Survey, that Mr. Frederick H. Newell, the hydrographer, 
has issued a circular setting forth what has been done in 
the way of Government surveys, and the attitude of the 
Government towards the building of storage reservoirs. 
The circular says that ala number of reservoir sites 
in the Western States have surveyed and reserved, 
and that the maps and estimates of cost of construction 
have been compared and plans drawn to afford an accu- 
rate basis for ‘‘appropriation for construction.” 
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ce (faking and 
dt M efrigeration. | 


Over 4200 Machines Sold. 
In use both on land and board ship. 


Tax LINDE BRITISH RI REFRIGERATION O0., 


85, Queen Viotoria Street, London, £.O. ini 
See large Advertisement in last and next week's issue. 


A. GC Munford, 


OULVER STREET WORKS, COLCHESTER. 
Ox Avmmatry axp War Orrion Lasts. 

















a Hy. Simon, _ La i Manchest. @ 








Special Steel Railway Tyres 
bag oe and eee Ax nasa 


PeSHEFF! 
See ASvertigement. page 83. 2904 


“Water- Tube Boilers. 


unter and B78! ish, | 


ENGINEERS AND MILLWRIGHTS, 
TRON AND weg wai a BOW, LONDON, E. 
gett MACHINERY. 
HYDRAULIC MACHINERY. 
MARINE STEAM ENGINES. 
DISTILLERY AND BREWERY PLANT. 
RICE MILLS. 
WATER VALVES, C ae GATES, 
&. PUMPING MAO 
HUNTER’S PATENT FLOATING — 
FOR DOCKS, &o. 
Bower Tubes, Iron and Steel. 
Edwin Lewis & Sons, sn 


148 en Oho, . Wolverhampton. 


Shae sont At 
Tron: bee and Fittings. 


_WORKS, 
GREAT BRIDGE; STAFFORDSHIRE. | 8354 
: LONDON :.:46,- QUEEN » VICTORIA STREET. 











_) ames: Russell and Sons, Ld., 


OROWN TUBE WORKS, WEDNESBURY. 
Lee roe 8 Warehouse : 108, Southwark Street, 8.E. 


‘Warehouse : 6, Mark Lane _— 82765 
‘piiesiny hans Warehouse : 114, Colmore Row. 


* Manchestet Warehouse : 83, King Street West. 


| L&b 
Pubes and Fittings. 


| Tova and ‘Tloyd, [ta 


Birmingham. 





’ ‘See’ Advertisement, page 25. 8247 


[rey Paxman & Co. L?- 


ENGINEERS, OOLOHESTER. 
MAKERS OF 


‘Steam Engines and Boilers. 
All Sizes up to 1500 HP. 


WINDING, PUMPING and HAULING, and especially 
for ELEOTRIO LIGHTING. 


See Advertisement, page 31. 








luminium. 


See BRITISH ALUMINIUM OCO., Luurrzp, 
9, Victoria Street, 8.W. 3567 
PATENT EVAPORATORS AND CONDENSERS, &o. 
aird & Re er 
C veanom, 


See Advertisement, page 10. 











Hydro Pneumatic Ash Ejector. 


of labour. No noise. £5 pe No 


and ¥ 
iter St., London, E.0. 


ie R. Jackson & Co., Limited, 
¢, SaurorD Romine Mruts, MANCHESTER. 


TOOTH WHEELS, STEEL CASTINGS DYNAMos, 
MOTORS, RAMSBOTTOM PISTON RIN 


WAY OARRIAGES, TRAMWAY 


Ht Nelson &€ 


oe Guy, eee Broo ax> Pour? 


G team Crane Rasaiaious 


COR ar A aoa 
J. 4H. WILSON #00,, Lan, Sexounnne, LIVERPOOL, 
London Office: 15, Vicrorta St,, WasTuinsrar, §.¥. 


Hathorn, Davey and Co., 
LEEDS, 

: Pb ta MACHINERY 

For Mines, Water Supply, Irrigation, Drainage and 

DAVEY’S D ENGINES AND 
HYDRAULIC PUMPS. 


HYDRAULIO. MACHINERY GENERALLY, 
CaTaloeuss ON APPLICATION 
it, page 66. 


ams 
&o. 
td. 








8405 
See illustrated 


HIGHEST AWARD, PARIS, 1878. 


(Joldsworthy’s Emery, 
Emery Cloth, 


Glass Paper. 
MANOHESTER. 3260 
Qturtevant 

Pans. 


Various TrPzs For 
ALL CLassEs OF Work. 
Gturtevant Hiasinecring Ce. 
7 3628 
75, QUEEN VICTORIA STREET, LONDON. 
‘Giaseow, Berwin, STockHOLM, Miuay, AMSTERDAM, 


Dry y-back Boilers. 


JOHN FRASER & 80 


Millwall Boiler Works, OEOPS, 


Adjoining North Greenwich Station, 6. ER. "2760 


irius S team if hak = 
pede alae Ye 

ere 
to other t th 
Howes & BACOED, iis, Soe Wena 
GOLD MEDAL—Ixvuntions 


uckham’s Patent meg <vikae 


WEIGHING MA 
ROAD ENGINEERING WO! 


ino 
London, E.—Hydraulic CO: Elev: ‘Bo, 
” eat hae Sister ae 




















ormandy’ Patent 
sagen ea 


ormand ‘Patent 
FEED HEATERS. PAP Find » 1668 


ALL 
Cr ran rote 8 hao POWERS)» 
advertisement and “A 
Handbook of of Machine ry.” man 2 
Troan E.C, 
axter, e 
Gtone Braker 


Patent 

an: Ore “Crashers, 
Villans’ Patent  Central- 
ine ent Dani Te as ELEOTRIO LIGHT- 


2287 | Bigby, Warwickshire, Peat) 








Pert 8 
Tocwe: 


I wae eS a compat, x Ao a 


witches, Crossings, 
a tae hooks 


eo 


10, BUSH LANE, if, OANNOW ‘STREET, zo 


Sms Patent Fans and 
‘solency ce 


British Tube Co., Lid, “Bir. 


MINGHAM.- WELDLESS STEEL TUBES 
for all classes of «Boilers, Shafting, Boring Rods, 
Hydraulic Work, &ec, . Hot or Jold- Finish. 
Telegrams; ‘ British, BIRMINGHAM.” 





ENGINES,’ Gols Slater SOHIELE UNION hest, 


at. 
a Teterd Street, Mancheste 
Telegrams: oS Sciele,ilancheater.” Tel. No, 980. 3730 





Water Power 


FULLY UTILISED BY SPECIALLY CONSTRUCTED 
urbines, - 
Under varying conditions of fall and water. 





rtificial anure 
A M Machines, 


WERNER, P PFLEIDERER & PERKINS, ia., 
117,-QuaEn Victoria Street, EC. 
Manchester Office :.18, Victoria Buildings, Deansgate. 


__Bristol Offices 2, Colston street. 3078] 


J. & E. Hall’s Patent 


Refrigerating Machinery 
(Patent Carbonic Anhydride System), 
7.00 Machines fitted on board ship. 

101 Machines now on order for ships of which ] } 


ships will carry total of 944,000 Carcases of 
- ‘Mutton; &. 
Also fitted on White StarNew Colonial Line of stesriere, 
“ MEDIO,” AFRIO,” “* PERBIO,” “SUEVIO,” and 
“RUNIO,”, for importing, 86,000 Carcases of 
" Mutton, Dairy Produce, Fruit, &0. 
Ju 


fc eal 
























































kisi | 














(Yanard Lize- 


The Steamers of ths Line come alongside the 
Liverpool Landing-stage to land or embark 
without the intervention of tenders, and .London 
Passengers depart from or arrive at the Riverside 
Railway Station on the Quay adjoining 

ROYAL MAIL STEAMERS FROM 
LIVERPOOL, via QUEENSTOWN, 
TO NEW YORK ayp BOSTON, 
Tourspay and SaTuRDAY. 

Saloon fares from £12. Second Cabin from &8, in- 
cluding free rail ticket London to Liverpool. Third 
Class from £5 5s., according to steamer and season. - 

Through bookings to China, Japan, New Zealand 
and Australia, also to all parts of the United States 
and Canada, including Klondyke, &c. Third Class 
Passengers by New York steamers booked to Boston, 
Philadelphia and Baltimore, without extra charge. 
Third Class outfit free. 

THE CUNARD STEAMSHIP COMPANY, Lp., 

8, Water Street, Liverpool. 


South- Eastern College, 


RAMSGATE. 


Church of England Public School on Protestant 
Princivles of Reformation. 


SIDES.—CLASSICAL AND MODERN. 
On the latter, special preparation for London Matricu- 
lation, Engineering, Business, &. 
Pood AND NAVY DEPARTMENT under special 


Laboratories, Wood and Metal Workshops, Swimming 
Bath, extensive Grounds. 
Entrance Scholarships and Exhibitions to the 





School. 
SUCCESSES in the last two years :— 
Five 4 Scholarships at Oxford and Cambridge. 
Seven Entrances at Woolwich and Sandhurst. 
Three Passes London Matriculation, &. 
JUNIOR SOHOOL, with separate coma and 
Fields, aval Special Curriculum for Army and Navy 


tus and rticulars apply to the 
¥e A 622 


or 
HEADMASTER. 
ae 
i ing’s College, London.— 
ENGINEERING, ARCHITEOTURE, 
AND APPLIEv SCIENCE DIVISION OF THE 
FACULTY OF SCIENCE. 


SESSION 1899—1900. 


LENT TERM COMMENCES THURSDAY, 
JANUARY 18tx. 

The ful) Curriculum for the College Associateship ia 
Mechanical, Civil, or Electrical Engineering, Archi- 
tecture, Chemical Manufactures, and Metallurgy, 
extends over a period of three years. A shorter 
course of two years qualifies for the Certificate in 
Engineering, &c. 

The Siemens Electrical Laboratory (founded by 
Lady Siemens) and the Mechanical Engineering 
Laboratory and Workshops, the Metallurgical Labora- 
tory, and others are fitted with all the necessary 
appliances for the most advanced practical and 
research work. 


PROFESSORS. 
MECHANICAL ENGINEERING—Daviv 8. Carpsr, 
M.A., M. Inst. C.E., M.LM.E. 
CIVIL ENGINEERING—Henry Rosinson, M. Inst.C.E. 
ELECTRICAL ENGINEERING—E. Wuson, M.I.£.E. 
NATURAL PHILOSOPHY—W. G. Apams, M.A., 
D.So.. F.R.S. 


AROHITECTURE—R. Etsey Smirn, A.R.1.B.A. 

CHEMISTRY—.J. M. Tomson. #.R.S., F.LC,. 

MATHEMATIOsS—W. H. H. Hupson, M.A. 

cee. i ag —A. K. Hunrineton, A.R.8.M., 
M 


.1.M.E. 

GEOLOGY and MINERALOGY—H. G. Sex tzy, F.R.S. 

Non- matriculated students, or those who, not 
wishing to attend the whole course, are desirous of 
studying any particular subject, may attend any of 
the classes held on payment of the specified fees. 

RESIDENCE of STUDENTS.—There will be a few 
rooms vacant in the College next Term. 

EVENING CLASSES 

are held for Civil, Mechanical and Electrical sagt 
neering, Workshop Practice. Architecture, and Build- 
ing Construction, Drawing, Metallurgy, Wood Carving, 
Mathematics, Physics, and all Science subjects. 

ADVANCED EVENING andSATURDAY MORNING 
GLASSES, in conjunction with the Technical Educa- 
tion Board of London County Council, will be held in 
EVENING Civil Engineering, Mechanical 

Engineering, Electrical Engi- 
neering, Aichitecture. 

SaTuRDAY Mornine .. Mathematics, Physics, Physi- 








ology. 
For Prospectus and all information apply to 
THE SECRETARY, 
King's College, Strand, W.C. B 164 


1901I—MAY TO NOVEMBER—1901. 


(j lasgow International 


EXHIBITION, 


PaTtRON : } 
HER MOST GRACIOUS MAJESTY TH QUEEN. 
Vice- PATRON : 
Hm Rovat Hicuness THE PRINCE OF WALES. 


PRESIDENT : 

Tas Rieur Hox. THE LORD BLYTHSWOOD 

or BLYTHSWoop, 
OBAIRMAN OF THE Executive Covuncit : 
Sir DAVID RICHMOND. 
Vics-CHAIRMEN : 
JOHN SHEARER. JAMES HUNTER DICKSON. 
CHAIRMAN OF Tilt Lonpon Hox. ConsvuLrative 


COMMITTER : 
Tue Rieut Hox. THE LORD MAYOR. 

The Classification includes : — Agriculture and 
Mining ; Industrial aoe and Manufactures; Ma- 
ebinery, Motive Power, Electricity, and Labour. 
Appliances; Locomotion and Transport ; 
om grey and Shipbuilding ; Science, ion 

Music; Sports. Women’s Section :—Fine Art, 
Scottish History, and Archeology Loan Collection. 

The Site of the Exhibition is the West End Park of 
the City, extending to 67 acres. The of 
the city and surrounding district exceeds 1,500,000 
asid the tourist routes to the Highlands of 
radiate trom Glasgow. The Exhibition of 1888, on 
same site, was visited by sean pote apes Pros- 
pectuses and Application Forms can be obtained on 
———, must be filled up and returned on or 

Ist June, 1900. 
" H. A. HEDLEY, General Manager. 
36, St. Vincent Place, Glasgow. A577 











oyal Indian Engineering 


- LLEGE, Noy phys ate oy proce veer ry 

STUDY is arranged an engineer for em 

Eu , India and the Colonies. About cates 
. of State 


sistant Engineers inthe Public Works . 
4appointments asAssistant Superintendents in the Tele- 
graphs Department, 1 inthe Accounts Branch, P.W.D., 
1 in the Traffic Department, Indian State Railway. 
For particulars apply to SECRETARY at College. 37 








TENDERS. 





BOROUGH OF GREAT YARMOUTH. 





The Great Yarmouth Town Council are prepared to 
receive 
for the Supply of 


y I Yenders 

about 800 tons, or thereabouts, of STEEL 
GIRDER TRAMWAY RAILS of from 80 to 90 Ib. per 
yard; deliveries to commence not later than the 
ist June, and the whole to be delivered on or before 
the 1st September, 1900. 

Tenders to be in accordance with Conditions of 
Contract on the form and in the envelope to be 
obtained at my Office, are to be delivered at the Office 
of the Town Clerk, Town Hall, Great Yarmouth, 
before Noon of Tuesday, January 30th, 1900. 

No guarantee is given that the lowest or any Tender 
will be accepted. 


By Order, 
J. W. COCKRILL, M.I.C.E., A.R.1.B.A., 
Borough Surveyor. 
Town Hall, Great Yarmouth, 
30th December, 1899. B 190 





CITY AND COUNTY OF NEWCASTLE-UPON-TYNE. 
ELECTRIC TRAMWAYS. 
TO CONTRACTORS AND OTHERS. 


The Corporation of Newcastle-upon-Tyne is prepared 
to receive 


f['enders for the Laying Down 


in Newcastle of about 11 Miles of DOUBLE- 
LINE TRAMWAY, the rails and fastenings and the 
poles being supplied by the Corporation. On pay- 
ment of £8 8s. to the City Treasurer — will be 
returned on receipt of a bona fide Tender), Specifica- 
tions, Bills of Quantities, and Forms of Tender may 
be obtained, and Plans and Drawings ins! » at 
the Office of the City Engineer, Town Hall, New- 
castle, on and after Wednesday, the 8rd day of 
January, 1900, and Tenders addressed to “The New 
Tramways Committee,” must be sent in on or before 
Wednesday, the 24th day of January at Noon. The 
Committee does not bind itself to accept the lowest 


or any Tender. By Order, 
HILL MOTUM, Town Clerk. 
Newcastle-upon-Tyne, 19th December, 1899. B 129 








CALLANDER AND OBAN RAILWAY. 


OONTRACT FOR EXTENSION OF QUAY, ROAD. 
WAY, ac., AT OBAN. 


The Directors of the Callander and Oban Railway 
Company are prepared to receive 


['enders for the Supply of the 


MATERIALS and EXECUTION of the WORK 





required in the alteration and extension of the Railway | to be 


Quay and Access Road near the Station; DREDGING 

in the Bay, &c., at Oban; also the CONSTRUOTION 

of a PASSING PLACE on the Railway in Glen 

— about halfway between Oban and Connel 
erry. 

Drawings may be seen at the Office of Mr. T. M. 
Barr, Engineer, Northern Division, Caledonian Rail- 
way, Perth,'on and after Monday, 25th curt., where 
also copies of the Specification and Schedule of 
Measurement may be obtained on payment of Two 
Guineas. Copies of the Drawings may also be seen at 
the Office here and at the Railway Office at Oban. 

Ao Engineer will be at Oban on Thursday, 28th 
curt., to —s out the sites of the proposed works. 

Sealed Tenders, marked ‘‘ Tender for Oban Contract 
No. 1,” must be lodged with the undersigned not 
later than Saturday, 20th January, 1900. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

JOHN ANDERSON, Secretary. 

Callander and Oban Railway Office, B 181 

58, Bath Street, Glasgow, 16th December, 1899. 


GOMERSAL DRAINAGE. 





The Gomersal Urban Diztrict Council are prepared 
to .receive 


enders for the Execution of 


the several WORKS required in the OONSTRUC- 
TION of about 4000 lineal yards, or thereabouts, of 
EARTHENWARE PIPE SEWERS, varying from 
9 to 18 in. diameter, with the necessary Valves, Man- 
holes, Lampholes, &c., also for the several WORKS to 
be done in the Construction of FILTRATION AREAS, 
WORKS, and NEW ROAD to the same, with all the 
mar! Valves, Manholes, &c., at Gomersal, in the 
West Riding of the County of York. 

Plans and Specifications may be seen, and Bills of 
Quantities and Forms of Tender obtained, on applica- 
tion at my Offices, Sunbridge Chambers, Bradford, on 
and after December 27th, on payment of £8 3s. for 
each set of Quantities. This sum will be returned, 
after the Council have decided upon Tenders, to 
every person who has made a bona jide Tender and 
returned the documents entrusted to him fully priced 
out. In the event of a Tender being withdrawn the 
d t will be forfeited. 

enders must be upon official forms, and the official 
instructions contained therein must be strictly 
omplied with. 

Tenders, under cover, endorsed ‘'Tender for 
Gomersal Drainage,” must be sent to Cuas. Martin 
Esq., a to Urban District 3 of Gomersal, 
Gome: via Leeds, on or before ary 16, 1900. 

Ths Ootteector will be peqeised bp outer into a rod 
pts ge sureties for the due performance of his 


con’ 
The Council do not bind themselves.to accept the 
lowest or any Tender. 
Dated this 20th day of December, 1899. 
By Order of the Council, 
JOHN WAUGH, oa 


Sunbridge Chambers, radlord. 





_ENGINEERING. _ 








EAST INDIAN RAILWAY. 
The East Indian Railway Company is prepared to 


DELIVERY of :— 
(1) PORTLAND CEMENT, 
(2) ZINC TILE or SPELTER, 
(3) CHOCOLATE PAINT, 
as per Specifications to be seen at the Company’s 


Tenders are to be sent to the Secretary, marked 
‘Tender for Portland Cement,” or as the case may be, 
not later than One o'clock p.m. on Wednesday, the 
10th day of January proximo. 

The Company reserves to itself the right to divide 
the order, also to decline any Tender without assign- 
ing a reason, and does not bind itself to accept the 
lowest or any Tender. 

Fees, which cannot under any circumstances be 
returned, are charged for the Specifications asunder, 
viz. : for No. 1 21s., and for Nos. 2 and 3 10s. 64. each. 

By Order, 
0. W. YOUNG, Offg. Secretary. 

Nicholas Lane, London, E.C., 

28th December, 1899. B 196 





APPOINTMENTS OPEN. 
MERTHYR TDYFIL URBAN DISTRICT COUNCIL. 
MERTHYR WATERWORKS. 


_ The Council invite ; 
A Pplications for the Appoint- 


MENT of CHIEF ASSISTANT to the Resident 
Engineer during the completion of New Reservoir 
Works in course of construction. 

Salary at the rate of £200 per annum, 

Candidates must have been trained in an Engineer’s 
Office, and must have been engaged under a Water- 
works Engineer upon works of importance. 

The engagement will probably extend over a period 
of one year, and will terminate at the completion of 
the works. 

Applicants must state age and experience, and the 
date on which they could commence duttes. 

Applications, marked ‘Assistant Engineer,”  to- 
gether with copies of not more than three recent 
testimonials, to be addressed to the undersigned on or 
before the 6th of January. 

JOHN VAUGHAN, 

Town Hall, Merthyr Tydfil, Clerk to the Council. 

27th December, 1899. Biz 


: a] 
An Experienced Storekeeper 
REQUIRED immediately as Chief of the Stores 
Department of a railway in West Africa now under 
construction. Candidates should have held a similar 
appointment and be experienced in the allocation of 
stores, preparation of indents, and the custody of 
large quantities of material. Commencing salary £45 
per month, with free quarters, first-class ‘es Out 
and home, and four months’ leave after eight months’ 
service on nel Bey Candidates will have to undergo 
a strict medical examination.—A’ 











lications, setting 
out full particulars of past experience and qualifica- 
tions, together with copies of testimonials and names 
of references, should be dressed to Messrs. 
SHELFORD & SON, 35a, Great George Street, 
Westminster. B 183 


W anted, a Manager for Pipe 

and general foundries; he must be able to 
design a first-class plant second tononein the Kingdom, 
and to superintend the erection of the same. Experi- 
ence, age and salary required to be stated.—All appli- 
cations will be treated as private and confidential, and 
made in the first instance to B 177, Offices of 
ENGINEERING. B17 


\ 

anted, Gentleman, 
thoroughly competent to conduct the 

ial and correspond department of small 
engineering works in North of England ; must be 
methodical, an engineer and willing to travel. State 
age, experience, &.—Address, B 191, Offices of Enat- 
NEERING. B 191 


Hoaghish Engineer Wanted for 
large engineering works abroad; must have 
good knowledge of technical German, and commercial 
as well as technical experience.—Send particulars of 
career and salary required to B 189, Offices of Ener- 
NEERING. B 189 


i eading Position Upen_ with 
large Manufacturing Company for man 
thoroughly experienced in continuous-current dynamo 
design and manufacture.—Address, B 169, Offices of 

ENGINEERING. Bl 
En- 


Wanted, a Contractor’s 


GINEER accustomed to taking charge of 

railway constructional work.—Address, stating - ex- 
rience, age and salary desired, B 167, Offices of 
NGINEERING. B 167 


'Y oung Leadin g Draughtsman 
w 


ED accustomed to small triple and 























compound engines ; t for suitable man. 
—Apply, SMITA’S ‘pOOK Go. rp., Engineer's Office, 
South Shields. B94 





y y: 
anted, Two First-class 
ENGINEERING DRAUGHTSMEN, one with 
special experience in boiler work, and the other in 
structural steel work.—Address, stating experience, 
salary required, and age, B 168, Offices of Enat- 
NEERING. B165 


raughtsman Wanted; one 


used to general gearing and elevating and con- 

veying machinery preferred ; can commence duties at 
once.—Apply, ——- age, salary and experience, to 
GRAHAM, MORTON &CO., Black Bull Street, on 
165 








D)t2ughtsman Wanted in the 


Midlands, with experience in the details of 
laying out tools and machinery in modern engineering 


shops.—A: , Stati: » Wages and eee, 

D.W.T, el lieahassnan, C1. Cheapside, Co. B 196 

[raughtsman Wanted, used 
to 


constructional ironwork details; also 
tracing, &c.—Address, B 160, wae ys 





JUNIOR for 
ENGINEERING. 


[)t2ughtsman Wanted accus- 


tomed to millwright work.— » Stating 








Council. BEkvatoR Go., Accrington 


OR AND 
B14 


[renders for the Supply and/ 


9 | machinery, repairs and w 
Wales 


ences.—Address, B 179, Offices of ENGINEERING. 
= Oril Engineer shortly Disen 









[raughtsman (First-class 
ASSISTANT) WANTED for a bridgework 
Glasgow ; have in bridgebuildene 
work. and be able to take out quantities and prepare 
working drawings —Address, fixing experience, age 
and salary required, B 176, Offices of ENGIxrrrina. 


Wanted, Junior Draughts- 


MAN, with some experience of i 
engineering, in London district. Salary Naar a 
commence, Permanency for good man.—Addregg, 
B 138, Offices of ENGINEERING. B 138 


W anted, by a Shipbuilding 
an experienced ENGINEERING FORM AS eat 
ne ] 
of taking charge of shop and outside so a = 


stating age, references and ‘8: required, Bue 
Offices of ENGINEERING. Bige 


Foreman (Outdoor Working) 


WANTED in London; must be a good mechanic 
able to make clear reports and drawings to illustrate 
them ; also accustomed to take charge of men.—for 
wages and duty required address, B 173, Offices of 
EXGINBERING, B 178 


anted, a Practical Engineer 


| to take charge of engines, boilers and all 
machinery ; knowledge of rolling mill and tube. 
drawing macbinery absolutely necessary. — Apply, 
ELLIOTT’S METAL O0., Lrp, Selly Oak Works’ 
near Birmingham. B 186 


(428 Engine Diiver and Smith 


for Turkey.— WANTED, a good BENCH 
HAND, competent to look afcer general repairs to 
small plant and 16 HP. gas engine ; man about 30 
preferred ; must have first-class references.—Apply 
to L. D, H. J., 18, St. Helen’s Place, London, E.C, 
decode: Reena eh ee tee Bs 
M illwright (Energetic and 
Experienced) WANTED, to take charge of all 
I keep in steel rolling mills 
in South r shop employs about 50 
hands; total horse-power distributed 4000. Only 
men with first-class references and age between 35 and 
40 need apply.—Address, in strictest confidence, B 141, 
Offices of ENGINEERING. Bu 


anted, Two Good Miners 


(for Spain), accustomed to use of rotary 
(augur) drills in coal or soft rock ; knowledge of Spanish 
a@ recommendation.—Apply, by letter, to G. E., at 
Hornoastigs, Cheapside, E.C. B 194 


W anted, in a Midland 


Counties boiler shop, a good angle-iron 
SMITH, used to welding vertical fireboxes, uptakes 
and cross tubes ; a permanent situation to a steady 
and competent man. None but non-unionists need 
apply.—Address, B 124, Offices of ENGINEERING. 


Engineer Wanted for 
vate Estate in Wiltshire; must be fully 
competent to take entire charge of and keep in repair 
electric lighting and beta installations and telephone, 
deep-well pumps and wind engines for pumping with ° 
Ld age connections for farm and housesupply. 
Will be required to carry out all other engineering 
work on estate, including repairs to agricultural ma- 
chinery and implements. Applicants not to be over 
40 years of age, be fully q ied, energetic, and well 
recommend: Wages £2 per week; month’s trial 
preferred.—Apply, describing qualifications and pre- 
vious experience, to OWENS, Estate Office, Cholderton, 
near Salisbury. B 168 


Wanted, Six Traction Engine © 


DRIVERS, or other persons having experi- 
ence in driving heavy-load steam wagons. 
op rtunity for suitable men.—Address, B 139, eye 


Fixginesring Pupil.— Vacancy 


with Firm (Government Contractors) manu- 
































facturing latest ty, ery, oil and 
— &e. ; mniarabe premium.—Address, E i, 
of ENGINEERING. E 762 





Yo Employers, Company 
DIRECTORS, &.—TuHe Law GUARANTEE AND 
Trust Society, Lrp., GUARANTEES FIDELITY. 
Send for complete Prospectus, containing Balance 
Sheet, of Policy, &., &c. Mortgage, Debenture, 
Contingency Insurance. 
Head Office, 49, Ohancery Lane. London, W.C. 
City Office, 56, Moorgate Street, E.0. 8762 





SITUATIONS WANTED. 


frrms having Vacancies for 
L. Works Managers, Mechanical or Civil Engineers, 
Draughtsmen, Foremen and Others are invited to 
spply confidentially to Richardsons’ Engineert 

geney, who will select from their ‘‘ REGISTERS and 4 
privately introduce (without charge) first-class MEN ~ 
who are OPEN. for Engagements. — Address, C. ~ 
RICHARDSON & CO., 65, Imperial Buildings, Lud- 
gate Circus, London, E.C. 3637 








years, ‘ren as chief corineer, 10 years a = 
t eer, similar or othe F 
sponsible ITION.— Address, PIDD, Carlton House, ~ 
Street, Stockton-on-Tees. B® 
anted. — Chief Engineer, — 
WISHES to TAKE — 

ree olen or position of 


trust ; first-class B. of T. certificate ; excellent refer 






















broil 
sre EL ona aod Bergooal feet 
\ of H. Ss. rn bit. 


+ 

















































_DEC. 20, 1899.] 


Mechanical Engineer, three 
re Sm ane pod 

iON assistan' works e 
stata: ~ Address, BOX 200, General Post : ce, 
Manchester. 


n Experienced Mechanical 
Engineer REQUIRES a SITUATION as 
traveller to some engineering firm; age 23. —Address, 
B 193, Offices of ENGINEERING. B 193 


YY oung Man (age 22), hydraulic 
and general experience, last 24 years in drawing 
office, DESIRES SITUATION as assistant or junior 
draughtsman ; London preferred.—Address, B 178, 
Offices of ENGINEERING. B18 


PARTNERSHIPS. 
[Mgt sae 


ractical engineers) desirous of entering esta- 
plished gineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous 
fide qotabliahunenty n to admit such. References 
are given and requii .-—WHEATLEY KIRK, PRICE 
and CO., 49, Queen Victoria Street, London, E.0.; 
and Albert Square, Manchester. 


pgineering Firms of Good 

REPUTE, open to admit partners or desirous 

of selling outright, are requested tocommunicate with 

the undersigned, Who have numbers of clients open 

for such. —WHEATLEY KIRK, PRIOE & ©O., 49, 
een Victoria Street, London, E.C.; and Albert 
uare, Manchester. 


heatley Kirk, Price & Co. 
(Established 1850), MECHANICAL and 
ELECTRICAL VALUERS, AUCTIONEERS and 
ARBITRATORS. 
— VALUATIONS £2, 000, 000 ANNUALLY. 


49, » qoese Victoria Street, London, E.0,; and ~ 
rt Chambers, Albert "Square, Manchester. 
Telegraphic Addresses : 
Office, InpicatoR. London Office, Inpicrs. 





























Manchest 


Partners Wanted in a Modern 


ship-building yard well situate near Arendal, 


Norway. cameed 
C. B, EVENSEN, 
Arendal, Norway. 


W anted, an Experienced and 

PRACTICAL ENGINEER, with capital, to 

take an interest in some engineering works in Wales. 

—e to A. R, STENNING, 121, Cannon es 
E.C. 








B 163 








{‘ngineer and | Lronfounder, 


with works in the Midlands, good railway and 
canal facilities, WISHES to MEET with eléctrical or 
other contractors, or group of financiers, with a view 
to the introduction of capital and the development of 
manufacture of general engineering work ; also engines 
for electrical and other purposes. — Apply, Mr. 
SIDNEY C. TAUNTON, Solicitor, 37, Waterloo ~— 
Birmingham. B8 


Mechanical Engineers. — A 


young German a (age 25) who speaks 
English, and with a knowledge of the manu- 
facture of motive and other ere Poy: liances, 
backed with considerable capital, is D US o} 
JOINING a London manufacturing en 
with a view toa partnership.—Repliesto be 
ENGINEER, care of Messrs. Larrgy & Hart, Solicitors, 
Camomile Street Chambers, Camomile Street, — 





2. 


Sacat firm 
e addressed, 





Partnerships Required in 

mechanical and consulting engineers’ businesses 
for numerous clients (qualified engineers) with 
ample capital. Strict confidence . observed.—C. 
RICHARDSON & CO., 65, Imperial Buildings, Lud- 
gate Circus, E.0. A 055 








WANTED, &c. 


Wanted, by J. P. Hall and 


SONS, Lrp., Peterborough, AGENTS in 
Cardiff, Birmingham, Glasgow, Hull, and Manchester, 
to sell the best Boiler-feed Pump in the market (see 
ENGINEERING, page 690), Must have good standing 
amongst steam users and marine engineers ; engineers 
preferred.—Apply by letter, with testimonials. B 185 


otice! To Patentees, Syndi- 

-\ CATES and ENGINEERS,—We are OPEN to 
UNDERTAKE the MANUFACTURE of special tools 
or machinery up to 20 tons, or to supply good quality 
castings, either machined to gauge or in the ee - 
BkIT ANNIA 00., Colchester. B121 


KR ngineers, with Heavy Plant, 

REQUIRE WORK for Trade 2 shoreiee. 
Planing, turning, mill gearing, &c. Repairs promptly 
ehes .—THOS. HORN & 80. iS, Gray Street, aay to 


A 855 
Want anted, by a Firm of Engi- 


one of the most w 
plants, Light E GINEERING and MACHINE WORK. 
Prompt delivery and best work guaran 
very reasonable on application to B 59, Ofices of 
ENGINRERING, B59 


N anufacturers Attention |— 


The Owner of one of the leading American 
high-grade, high-speed autoniatic engines DESIRES 
to ARRANGE with reliable concern for ite MANU- 
FACTURE in arope, as the American factory cannot 
supply the foreign demand.—Addresg,. A 624, Offices 
of E .NGINEERING A 624 


Hglish Firm, established in 
‘ Belgium, WISHES to CONTRACT for Manu- 
acture of Specialities, ft 

American Leng. cheap water carriage to all of 
—Address, M. F, M, 

Works, Dry Docks; Ghent. 16 


7 * to 10-ton Hand’ ‘Travelling 


~Aacres dn, foe a ah, paste 



































Now Ready. 


. Feap. 8vo, over 1000 pp., Price 12s, 6d, net. 





Now Ready. 





“Engineering” 


Electric Traction 
POCKET-BOOK 


RULES, FORMULH, DIAGRAMS AND TABLES 
FOR 


TRACK CONSTRUCTION — RETURN CIRCUIT — ROLLING STOCK — 
OVERHEAD LINES— POWER STATIONS — BUILDINGS — BOILERS— 
STEAM PIPING—ENGINES— ELECTRICAL EQUIPMENT — ELECTRIC 


LOCOMOTIVES—CAR SHEDS AND REPAIR SHOPS—ACCUMULATORS 


—CONDUIT AND SURFACE CONTACT SYSTEMS — TESTING — OOST, 
MAINTENANCE, AND DEPRECIATION—GENERAL TABLES. 


BY 


PHILIP DAWSON, Asso. M. Inst. C.E., MI. Mech. E., MILEE., 


AUTHOR OF ‘* ELECTRIC RAILWAYS AND TRAMWAYS.” 





Often of ‘ ENGINEERING,” ” 35 and 36, _ Bedford Street, Strand, London, W.C. 








[ienk pormgcopohtend 4 or 6 

and workman: 
avec nie eta Rees Bk 
castle-on-Tyne. 


Losses: tives in Stock.— 


ja 





vanced state their 

Galtfornin RG agua P-heey Bed number of 
cae Ganiiee it ok eee ca oe ee 
Or Tame 


diameter (inclusive), ? nee 
ft. in Apply v9 KEE, ART & OO., 
or Bebbiorsiey EO as T 48 


Corliss Engines for Disposal. 


—One Tri peexfunion Ml gin of 90 LP 
180 Ib., four horiseutal cylinders, sy drum 
rogress ; could be completed quickly. 

One Com 
130 Ib., u for 
till replaced by larger one. 

Both the above engines =e of the highest dui 
and offered at moderate erate price B 182 

HICK, HARGREAVES a CO., Lrp., Bolton. 


team Boilers.—2 to 12 HP. 
VERTICALS READY for DELIVERY, Also 
makers of other sizes and t —THE GKANTHAM 
ORANK & IRON CO., trp., Grantham. 8776 











Demy 4to, handsomely bound in Half Morocco, 
678 pp., Illustrated, and containing many Tables, Diagrams, and 


Working Drawings. 


Price £2 2s. 


Od. Weight 7 Ib. 


ELECTRIC RAILWAYS AND TRAMWAYS ; 


THEIR CONSTRUCTION AND OPERATION. 


BY 


PHILIP DAWSON, C.E. 








oN 


Revised, Enlarged, and Brought up to Date from ‘“ENGINEERING,” 





1 | Offices of ‘“* ENGINEERING,” 35 and 36, Bedford Street, Strand, London, W.C. 








anted, Good Second-hand 


10-ton STEAM TRAVELLING CRANE; 
state price and where seen.—Address, B 181, 0: 


ffices | Siemens Steel Ingots, Blooms 


Fo Sale, Steel Rails, Points 


and OROSSINGS, heavy and light sections; 
“bihots, Angles, to &e., in 





Tarr VatuR® Ratiway, Cardiff. 





We 


nted,Strong Triple-geared 
Face- plete LATHE, to swing 5 ft. diam. ; 
must be in good condition. —Address, B 171, mee 
of ENGINEERING. B17 


of ENGINEERING. B 181 | stock.—Apply, 8. T. CROASDELL, Workington. 3819 
anted, to Purchase or Hire] Por Sale, Old - established 

Six Pairs of TIMBER TRUOKS fit to run on 
B33{ main lines.—Send full rticulars to eat ironwork, Good opportun by for active capitalise 


Address, CALEB SMITH, Liverpoo 


fo Sale, Multi tiple Drill, 3 
spindles, 12 Radial Drills, 





six, Pillar Drills, 


nine Lathes, 7 in. to 14 in. centres; 3 in. Sorewing 


1] Machine, five Planing Machines, aft. t to Sit. square ; 





W 


(if good condition). 
See motion at full — 
delivery.—Address, B, C. 
Berlii 


Immed 
2803, G. L. 
in, W. 8. 





anted, ‘Steam ‘Travelling 
CRANE, 5, 7 or 10 tons, new, or second-hand 

State gy then lifting and 
ate or shortest 

Dause & 


6-ft. Plate-bending Rolls, two }-in. Punches, two Hot- 


iron Sa de asing "Lathe, 10 in. to 12 in. stroke 
Shaping Machine, Second-hand Milli Machine, 
Furnace Mouth Drill, and several other Tools. 


RUSHWORTH & 6O., Sowerby Bridge. A 928 





te (Shalk Properties for Sale, 





PUBLICATIONS. 





({ leanings from Patent Laws 


including a splendid site for the erection of 
extensive cement works, with a chalk foundation ; 
also a site for loading chalk into re These 
estates are on the River Medway, 4 miles from 
Rochester, Kent.— Apply to the Owner, HENRY 








OF ALL COUNTRIES. PETERS, Wouldham Hall, Rochester, Kent. B 162 
By W. LLOYD WISE, F.R.G.S., Assoc. Inst. O.E., 

Fellow of the Chartered Institute of Patent Agents. HY e Purchase or for Cash. Mee’ 
The first portion (now ly, price Two Shillings): 78 annomce vines of every description, fied on 

contains information as to the patent Laws, Practice, ene or for ooef and -hand ; 
tion, Croce. &c., of 22 Countries. page ag circular ; ee Lathes 

“This work gives a great deal of information likely | fall fg nes, Saw 

to be useful to be -me +h hema li ren atiate oats actin, Saw onches, a 
poo sag gt ES PR lel arth é 1142 


Fields, W. 


F. WISE -HOWORTH, 46, Lincoln’s — 
9749 





B 


Nicholls’ Practical and Theoretical 
BAKERS, 


ooks.—Scarce and Out of|aiso 


PRINT BOOKSSUPPLIED. Pleasestate wanta. 
Boilermaker,” 











10a. 6d. post free. — 

es eetet 
FOR SALE. 

Fe Sale, a New Set of Com- 


SHIPBUILDING 


abd 16in, b 
ENGINEERIN' 


pound Surface-condensing MARINE ENGINES, 
10 in. stroke. ING OG tythan LYTHAM 


more 





F 


Fuller particulars or 


may 


DENT of the City Asylum, Gosfo 
Tyne, who will receive 


or Sale, Three Cownek Steam 


BOILERS, 22 ft. by 6 ft., — Pr ingy niger — 


ew the 
be obtained from ti 


offers. 


rmission 
MEDICAL SUPERINTEN, 
rth, asain t1 





“Te Bagine | FY 





47, Welford 


or Sale, Horizontal Girder- 


TYPE ENGINE, condensing or ope 
er 


omits ne ig and ‘Cotliss valves ; 
acta 


ei? 


aaa as 


S,) 
56" 


* 


ry" be: Sold, on advantageous 


terms, two Aigalaiie HUB-MAKING LATHES ; 

a.few Automatic Screw-cutting CAPS PSTAN 
PATHES of the latest designs; only been in use a 
short time, and all in excellent working order and 
condition.— Address, B 69, Offices of INEERING. 


Oz Sale, New, One Excelsior 


Patent FEED-WATER A'EATER and TUBULAR 
AIR pie Ser naan Myron 
filter, nye for 60 ind 





lete with air propeller and 
ted HP. engine: makers, 





J ht & Oo., Tipton. Price £60.—Apply, 

THO BINSON & SON, Limrrep, ware y | 

Works, B61 

{0 Maskine Tools comping 
Lathes, mage tages 


oe cee &., now ready. 
ax. 


pump: for Sale :— 


Per lit Soni, 








¢ almost new No. 9 PULSOMETER PUMP, 
with scateive and all fittings com * 
sgt apa ee a tat 

in. \- n.; 

order and ready for delivery. Prices 
moderate. ve eens tion : 

B gy er & CO., 

20, WaTERLOO » @ i 





apital Lanes. Boiler, 22 by 


» for 80 Ib. 
Capital Lancs. BOILER, ae for 70 Ib. 
“| Capital Lancs, BOILER, 28 BL! for 80 Ib. 
=~ ital Galloway BOILER: 7, for 70 Ib. 


Splendid 30 by 34 Hor. ENGINE 10 ft. flywheel. 
ms pop! 24 a8 48 Hor. Cond. ENGINE, rope flywhee, 
auto. cut-off, 
ak oy Hor. Comp. Condensing ENGINE, 194 and 30 
G order. Large Stock, " 
i MOUNTAIN, Globe Road, Leeds. B 187 


eady forImmediate Delive 
Two 3 in, Double-ended PUNOHING cad 
SHEARING MACHINES, with Angle Ag Cutters. 

One fin. ditto 
One 18 in. centres Ered BREAK LATHE, 
movable bed 16 ft. lo 
One 16 in. Treble. en 1 SURFACING LATHE. 
LOUDON BROTHERS, 
46-50, Waterloo Street, Glasgow. 


Fo Sale, from Stock :— 


ENGLISH AND AMERICAN MAOHINE 
Over 100 LATHES, 8} in. to 14 in. centres, 3 ft. to 


18 ft. 
DRILLING MACHINES, Bench, Wall and Vertical. 
ae MACHINES, ‘Single and Double Geared. 
NG MACHINES, 


BAWS for wea Hand and Power. 
SHAPING M ACHINES 8in., hat a et stroke. 
BOILERS, Vertical and Semi 
SHAFTING to See to 8 te. tt. diam. 
Faw “foous ‘Mave To. ORD: 
I, COHEN & CO,, 8700 
241, Blsckfriers Road, ‘London, 8.E. 
a ‘Surfacing, London.” 








Tel.: oa, Howe 


Ro Sale :— 


6-ton STEAM HAMMER, 81 in, oyl., about:5 ft. 
9 in. stroke, admit between standards 14 
Double-ended hall Straightening MACHINE, 10 in, 


b 
Pair Hor Bi BLOWING ENGINES, 86 in. oyl., 48 in. air 
ia 5 ft. stroke. * 

HOT SAW (by Tannett Walker & & 00.) pair 12 in. 
cyls., 12 in. — saw 4 ft, 

Powerful Hori. Com eco al 27in. 
and 46 in. cyl., ¢ft. stoke, 

_ Bey, wage Tandem 

nd 30 in. win th the cen 16 ft. flywheel. 
Excellent Pair 21 in. Horl. ENGINES, 48 in. stroke, 


ENGINE (by Browett and 
Annes 9 in, by 16 in. by 10 in. stroke, 6 ft. 


“Bend for Catalogue. I Inspection invited. 
THOS. W. "W. WARD, 


Asion Works, Servizio. 3368 
Telegraphic Address: ‘‘ Forward, Sheffield.” © — 


Reedy, for for Instant. Delivery, 
SHIPYARD TOOLS as under :— 
One a fon Oa Lever 


deep, sear gep 


TwoFowertl 
I Tecan 
‘aera 








, Shearing 

belt at 
_Hschnes,"panch gag 
Machines, te plane 


6 in, 2670, aod 3 
One Po Strate Cad Pics ad 
ete rand ibis epecively 


becom tA Giana vam ee 
ALSO IN P! PROGRESS FOR EARLY DELIVERY — 
tin, fin., 1 im. and 13 in. 
Machines, ‘ *Lever” and “Eocen ype, wh 
DDEL, 40, St, Enoch Square, Glasgow. 
For Sale Continued on page 92. 


JOHN 








For Continuation of Small 





cg 92. 


Advertisements see Fees + 
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New Explosives Company, Ld, 


ESTABLISHED 1865. 


75, Queen Victoria St., London, E.C. 
(WORKS—STOWMAREET.) 


MANUFACTURERS OF GUN COTTON, 
CORDITE, DYNAMITE, GELIGNITE, BLASTING 
GELATINE, GELATINE DYNAMITES, 
DETONATORS, FUSES, and every description 
of MODERN EXPLOSIVES for NAVAL, 
MILITARY, BLASTING and MINING PURPOSES, 


Contractors to the | British and Foreign Governments. 
3706 
Agents required in the United Kingdom and Abroad. 


w. c. Bagnall, 1a., 


STAFFORD, 


Locomotives 


OF ALL DESCRIPTIONS. 


New Departure in Small Locomotives. First-class 
Engines at low prices, giving best results with 
coal, wood, or oil as fuel. 


Portable say Tipping Wagons, Switches, Turn- 
bles, Railw way Ve locipedes. 666 
sada GAUGE PERMANENT WAYS. 


Telegrams; ‘ BRATTICE.” 
Nat. Tel. No. 146. 





MAKERS OF 





WIDOWFIELD, 
BUTE CRESCENT, 
CAHRDIrF'§". 


BULL'S METAL & MELLOD CO. 


NGISTERED OFFICES : Luarrep. 
6, Jeffrey's Square Square, St. }. Mary 7 Axe, Lo London, E.C. 
BULL’s METAL -Propeliors, bars, Bi Sheets, Pump 
Vaive Spindles, Condenser Staysand Plat ao. 
. Trade Mark and_ Patented. 


— Plates, Fire-box Plates, Bars, Sheets, Valves, art 
WHITE METALS. —Babbitt’s, Plastio, &. 3702 


THOMAS SHANKS & CO. 


JOHNSTONE, near GLASGOW, 


-—— SOLE MAKERS OF — 


SCREWING AND TURNING MACHINES, 
BARROW’S RECENT PATENTS 
And other GREAT IMPROVEMENTS to Date, 
EIGHT SIZES— 

i} in., 2in., 2h in., 8 in., 3} in., 4} in., 6} in., & 6} in. 
BOLT SCREWERS ONLY, Lin., ljin., 2}in., & gin, 


FOR OTHER MACHINES, SEE ILLUSTRATED ADVT., FIRST 
18808 IN BACH MONTES, 3486 


BLAKE « KNOWLES’ 


Steam Pump Works, Ld., 
179, QUEEN VICTORIA ST., B.C. 


PUMPS 


FOR ALL 


Services 


AND FOR ALL 


Duties. 


See our Full Page Advertisement / 


5, 




















Qatalogues Sent on Application. ( 


Pat 
F ae 
Baia ee si prtag — 


SBESTOSI 


PATENT SHEET FIRE-FELT 


For Lining BULKHEADS, CABINS, &c., of STEAMERS, RAILWAY 
CARRIAGES, COLD STORES, &c., &c. 


WitLk. NOT “SAG” OR CRUMELE. 
BASIL YT EFIEED OF HEMovVIAD. 


Samples and Full Particulars from 


WITTY & WYATT, LTD.,)J~ 


88, LEADENHALL STREET, LONDON, ES. 


ASBESTOS 


MANUFACTURES 
‘ For Electrical and Mechanical Purposes, 
mm. YARN, PACKING, CLOTH, SHEETING, TAPE 
FIBRE, POWDER, PAPER, MILLBOARD, 
MATTRESSES, INSULATING CORD, &c. 
HAIR, COTTON & CANVAS BELTING. 


CANVAS HF Eos. 


- BENDER & & MARTINY, 


TURIN, ITALY. 




















UNITED ASBESTOS = ne 


DocK " HOUSE, 


BILLITER STREET, LONDON, E.C. 
Pioneers of the Asbestos Trade. 


COCHRAN & CO., ANNAN, L° 
COCHRAN 


PATENT 
MULTITUBULAR 
VERTICAL 


BOILERS. 


ALL SIZES 
IN STOCK AND 
PROGRESS. 


ANNAN, SCOTLA 








————  — 
— Oe 
= —————— oe 
—————————— EE 


—————————— 








rewer nue So 


83, CHANGERY LANE LOND 





(flssgow Patent OR ’ 


Vixcuer Srexzr 
ORUIRSHANK & FAIRWEATHER, bartered % 
Agents. Handbook on Patents post free, nk 


Patents, ben and Trade- : 
ab moderate cha: 
PROVISIONAL Pee econ. FROM £8 38. © uM 


PATENT FO 
A Obart of 187 











[ternational Pa Pains Agen, . 


MOURA & WILSON, Paten 
6, Hospicio 8t., P.O. BOK 606, R Rio 


Telegram 


Phillips and. ‘Leigh (Henry 
Harineton Leten, Assoc. M.1.0.E., Fel.Ch.In.P.A, 
22, Southampton Buildin , Chancer 

W. 0. Immediate ion obtained for Inventio 
Trade Marks and 8 in all Countries. 3551 


atents.—G. F’. Redfern&Co,, 


81 
ie Janeiro, 

















The Stirling Water-Tube Boiler, 


HIGHEST EFFICIENCY GUARANTEED. - 
See Illustrated Advertisement, page 68, last issue, 


Sove MANUFACTURERS Iv Great Brirain— 


THE STIRLING BOILER CO., LTD, 


2, St. Andrew Square, Edinburgh. 3 


Patent SEAMLESS COPPER JOINTINGS, 
GAUGE GLASS PROTECTORS, 
SIGHT-FEED LUBRICATORS. 
See Displayed Fortnightly Advertisement. 


THE HULBURD ENGINEERING COMPANY, 
Brass Fouwpers & CorPersmirns, 
Oontractors to the Admiralty, principal Railways, &o. 
150, Leadenhall Street, E.C. 3558 


MODELS & SMALL MACHINERY 


Of every Desoription for PATENTEES and 
made to drawing, either full size or to scale. 


Best Workmanship Guasactoot, Estimates Frew 


Wcasa DAVIES DAYIES Experimental Engineers, 4 


Ebo utfe.} 


THE HARBURG INDIA-RUBBER C. 60, 


Loxpon WAREHOUSE: 


F. WINTER, 8, Redeross St., E. ae 


-TUCK’S 
GENUINE PACKINGS: 
TUCK & CO.,LTD | 
116, Cannon Street, LONDON, 
And at Liverpesl, Conall, Sibrsert, Bau 4 


ae, LEATHER ano 
aon we eel 8 








INVENTORS — 
ag 











Telegraphic Address: se ” : 


ND 





0. ish, Halbe cal Telephone Z 





e 
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“WOW READY.—The Ootober Issue of our Classified 


W. G., Ltd. . 
Berne ¥.. & Bons, Lt 
Baker's Patent *opllanoss 
Co., Li 


Ltd. 
Baldwin Locomotive Works ~ 





Directory of Ourrent Advertisements in ENGINEERING, in book leabiledlantnnin vations olatdtamaeematmeentnen 
same, and also the Telegraph Codes in use, may be had gratis on application te the Publisher. 


INDI= TO ADVAN TTISAIMEN Ts. 


PaG 
Detroit Lubricator Co. .. 


Dick, Kerr & Co.,Ltd. .. 
Co. 


31 
Dixon, Jos., Crucible - 


Co., La, 
Donald, Tas. T., & Oo, ‘la. 
Dorman &Smith . .. .. 
Douglas, Lawson &€ Co. .. 
Doulton & Co., Ltd. .. 
Dowson, Taylor & Co., Lta. 
ie & 


Disseldorf Ratinger " Roh- S 


renkesselfabrik  .. 
East Ferry Road 
ing Works Co., 


Easton, Anderson & Goolden 6 


Ebbw Vale Steel, Iron and 
Coal Co., Ltd. .. .. «. 
Edmeston, A., &Sons_ . 
Edwards Air ee Syn- 
dicate, Ltd. . 
Edwards & Barnes 


8 
Electrical Power er Storage Oo. 


Elliot, Geo., & Co. ce oe 
Empire Engineering Co. . 


Gwynne, J. & H., Ltd. 
Halden, J., & Co. o 

-&E, Ltd, .. 
Hall, z. P., & Co. 
Handyside, AV & Co., Ltd. 
Hardy Patent Pick Co., Ld. 
Harris & Tips 


Hartnell, W. 


Haslam Foundry ry and I Eengt- 


neering 


Hendey M: 


Henry Wells Oil Co. 
Herbert, A., Ltd. ee 
Hill, Clarke & Co. 
Hill, I., & Son 


Co., 


achine Co, 


Linde British. Refrigeration 


Lloyd & Davis 4 
Lloyd & Lloyd, Ltd. 


Northern En, 


ating Co., Ltd. 


Co., Ltd. 


gin: 
North-Pole Ice’ & sch gual 


PAGE Pae 
24 Poon. James, & Sons, Ld. 

aston, Proctor & Co., Ld, 
Rydon eS eee 
Samuelson & Co., ee 
Schiiffer & Buden! « 
Schenectady orks 
Schiele Union . Co,, Ld. 
7 Stationary Kn Engine 


Scott Bros. of Halifax 


PAG 
eee, mer, Jeph, » & Sons, Ld. - 
ward, ad 
panama Te ae oe 
ae 

& bee se 
fullis, D. &J., Ltd. . 
furnbull, A., & Co., Lid. 3. 
Turner, B. R. & F., ‘Lta. es 
Unbreakable Mill 

Co., Ltd. ee 

United Co., Lid, 
United Flexible Metallic 


United States Cast’ Tron 





Ty 


~EREeoSESIREuG  aaeen 


Simpson & Bodiman : 
Sine — ae P 


SxSSSSR.S2esses neseens_ 


Insurance, Co., Li 


Holden & Brooke, Ld, 1,11 & 
Holgate,C.H. .. .. 
Holmes, J. H., & Co. . 
Holroyd, J., & Co., Ltd. |: Pooley, H.,&Somn .. .. 87 
Hornsby, R., & Sons, Lid. be Chuck Co... .. .. Sinith, G. F., 69 
Houston, J. SR. cs ° 3 | Price's Patent Candle Co., Smith, Hugi, & Oo. so oe OO 
Howell & Co., <i Mason Te ee De ae Spencer, J., & Sons, Ltd. .. ihe 
Fe 


Wailes, Dove & Bol Ltd. se 
Walker Bros. : 


SaS8283 


88 inclair, Geo ‘ 
EuergisingMomentumEngineSs Smidth, F: Lea & Go, ». 
Evans & Widowfield.. .. 4 t, 

Eyre & Spottiswoode .. 
FairbanksCo, .. .. 
Fairley, James, & Son 

Farnley Iron Co., Ltd. 
Fielding & Platt, Ltd, 

Findlay, Alex., & Co. 


2s 
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Smith Bros. & Go. 0, (Nott ‘m.) 


Ltd, ° 
a Clarke & Co. . Pridmore Molding Machine ‘| Stamm, W. ae 


egies & Lancaster . Standard Ammonia Co., la, 
| scseny ayy Engineering ‘Co. psemecnd as BF. we oe WS ; 
& Co. 


‘ac! Stannah, J... .. 
Clyde Structural IronCo., Ld.11 . Humboldt ting. Works Co. Steel Company of Scctland 
~! brookdale Co., Ltd. 14 ., Ld. 92 | Hunslet Engine Go. .. .. Stern 
Cochran & Co., Annan, Ld. 1&4 Ltd, 16 | Hunter & me 
Best Belting Co., Ltd. 93 | Cochrane, J. ber: 's ~ ene bats Nelson & Co., ia. 1& ” 
Sever, Dorling & Co., Ltd. Co! H., Tn Rubber, Gutta Percha, 
kf 1 Co. 88 Wks. 


Ne 





Galloways Limited .. . 
Gandy’s Belting Co. .. .. 
pane py Cc. > ena oo ee 
Geipel & 





Sunderland; John 
Sykes, Henry, Ltd. 
Taite, Howard, & Co. 


ee 
Mirrlees, Watson &Yaryan Co. 33 
Mitchell's — Wheel Co. 48 
Moncrieff, John oo ee 1 








Jackson, P. B., & Oo., La. 
Jamieson, E.,& Co. .. .. 
Jenkins Bros, 





Blake, John, Ltd. .. -- 
Blechynden Pat. Boiler Co. 
Be, Ltd. 22 oe os 
Bros. & Co, .. . 
Booth, Jos., & Bros., Ltd. 
bradford, John, & Sons .. 
Bradford, Thos.,&Co. .. 
Braithwaite, I.,&Son . 


Cunliffe & Croom, Ltd. 
‘urtis & is 86 
Davey,Paxman &0o., Ta. 1 &31 
Sons.. 19 


Glenboig U: 


Glov ver, M,,& : Co, oe 
Goldsworthy & Sons . oo ee 
Goubert Mig. Co. 
Grafton & Co, 

Graham, ipa & Co., 1A. 
Greaves, B 

Greenwood & Batiey, Ltd. 


- Fire Ousy 


Jensen & Son 
Jessop & Appleby 

(Leicester & 
Phillips 


Johnson & 


- *W 


W., & Co. 10 
Reliance ‘Lubricating ou Co. 
8. “92 


es Limited .. 


4 
2 


mp aioe 


Murra: 
National “ar 1 Engine C Go, La. sr 


Neilson, Reid 
New Explosives Co. 


Newark Machine Tool ‘hss 2 


Rice, Thos 
Ric 


hards, Geo., & Oo., Ltd. 


Richardson's Engineers’ 


81 
16 


Taylor, 0. * 
Taylor & Chailen, Ltd, 
Taylor & Hubbard 


Thames Ironworks Ship- 
building & Eng. Co., Ltd. 


51 


writer W & Wyatt, Lia...) °: 
Woodite Works... 
Veen 5 Pumping En- 


right, J. 


Nicholson, Jos. C., Tool Co, 45 Bearings Co., 79 | Thompson & Co... .. «. 
Niles Tool Works Oo, .. 75 Ropeways Syndicate, Ltd, 88 ee 1.96.8 
Noble & Lund, ltd. .. .. 54/ Rowland, B. R., & Co, A. G. 

Thornycrott, Johnt., &Oo, Genre 


Normandy’s Patent Marine ° ee 

88 Aérated Fresh Water Co., Tinker, Shenton & Go, 1. 98 
Br! Detombay, Delange & Cie. 10 PRS GR ia be be ee Se 
penance ReneS 


ww. 1. WiLkcox «= Co.. = 


Warehouse : 34 & 36, SOUTHWARK STREET. Offices : 28, SOUTHWARK STREET, LONDON, S.E. 


ENSE AT LAST! SOLE AGENTS FOR THE . i. . E 
aes PACKING. Patent Penberthy Injector ain pba Baie ct ethan 


The core remains unaffected by the lubricative and judicial 
greasy elements. a onuigeen 
AUTOMATIC. DOUBLE & QUADRUPLE ACTION. Specially eckegtnlt- tor: Magleais 
All sizes } in. t in. to 4 in. C 


. WILLC Ox’ & RE-STARTINC. muttteyz ete eae 


Grice, Grice & 8: 
Grieve, John, & ‘Co. ee 22 
Grover & Co., Ltd. .. 18 & 21 
Giinther, W., & Sons ee 

A. E. W., lid, 5. 87 
Gwynne &Co. .. - 42 


: 3 25 
J. ane Co, vis & Primrose < F 
Brewer & 80 . 


Wrigley, a Oo & Co., Ltd. 
Bristowe, L. Hugh, 60. Ia. & Oo., Ltd, 


Yates & H., & Co “iad “ 
Zadig, 0. A.,& Co... 


6 
at Go. 1 
Russell, G@. & Co... .. 1&94 




















Gwyn, A. 
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Lamberton & Co. 
































For all classes of 


MARINE, 
and 
PORTABLE 





HICH DUTY. 
GREAT CAPACITY. 





VERY STRONG, 


WILL NOT 
KINK, 


VERY 
FLEXIBLE. 











PACKING 


For PUMPS and HYDRAULIC GLANDS of all kinds. 
Largely used by WATERWORKS, &o. gag 
ES FRO IR an 


EFFICIENT. 


RELIABLE. 
EFFICIENT. 





130,000 


in use. 





Made in all sizes up to 10 in. bore. 


SEND FOR SAMPLE. 
Sem 


EDCAR ALLEN & CO., .» 


IMPERIAL STEEL WORKG, 


SHEFFIELD. 


LONDON: 62, QUEEN VICTORIA STREET, E.C. / 


RUSTON, PROCTOR & CO. 


LINCOLN, BNGLAND. 


AND AT STAFFORD HOUSE, 
27a, CANNON STREET, E.C. 











Manufacturers of 


MINERS DRILL STEEL 


Crusher Jaw Castings, Shoes and Dies, Cams, Tappets, &c., Tool Steel, Files, Saws. 
Allen’s Self-Hardening Tool Steel, Dynamo-Magnet Castings. 








RUStEr 


pROCT 
LINCOLN 


vyY¥), = oat g 
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RANSOME’S NEW HORIZONTAL BAND SAW. 


(LAM DiIs’ PA TEam=.) 














$$$. 


“ TIMBER TRADES JOURNAL ” says :— 
Py 
ese 
Beat nate eee foes 
chine there can be no doubt.” a 


‘<FIMBER MARKET” says :— 








The “TIMES” says :— 

‘The excellence of the results obtained by this 
Machine appear to be due to the rigidity and accuracy 
of its construction and to the minute precautions 
which have been observed in every part to reduce 
friction to the smallest possible amount.” 


‘ENGINEERING ” says :— 


“The Machine is claimed to combine the functions 
of a Breaking-down Frame and a Board-cutting 
Machine. indeed it will almost cut veneers. It 
fulfils both the functions it is stated more economically 
than any existing machine for either class of work, as 
it can be run very rapidly . . . . The pro- 
duced are of even thickness and quite true. As it 
only requires one attendant to control the machine in 
addition to the labour of shifting the log, the wages 
bill can be reduced.” 


The “ BRITISH AUSTRALASIAN ” says :— 
‘The result of the experiment may be summed up in 


The “STAR” says :— 


“The terrible accidents that are constantly happening 
to workmen in timber yards when working at the 
circular saw should become a thing of the now 
that Mesers. Ransome’s ‘ Patent Horizontal Log Band 
Saw’ has become a workable invention.” 


the unanimous verdict of the gentlemen nt that it 
is the best all-round Sawing e in the World.” “TIMBER NEWS” says:— 
“TIMBER” says :— “* The power required to drive it is lees in proportion 


to its production than that taken b i 
sawing Machine,” Fadia 


“INDUSTRIES AND IRON ” says :— 


Eg y oe travel Rk the — fd a & minute, 
: asadainiaen: and on American w Ww e rate of feed w 
enden egn i SS lar ipelans stews We 150 Ha minute... - One of ts cet feature i 
fastest vertical saw frame cute one in this new _ excave fixed en- 
machine cute twelve.” . +9 tirely on the ground level.” 


“The output of the Machine varied between 50and 
160 superficial feet a minute, and in all cases the 
cutting was true and of first-rate quality.” . 


The “ MORNING LEADER” says :— 








THE BAND SAW REPRESENTED ABOVE POSSESSES THE FOLLOWING STRIKING FEATURES: 


1st.—It combines in one machine the functions of a breaking-down frame and a board-cutting machine for thin boards, while it is far more economical than any other 
Se cue Ue deoskema meme aeds t the rate of 80 rficial feet a minute, and pine, fir, and other soft woods at corresponding! 

2nd.—It cuts very rapidly, sa e other i at the rate o superficial feet a ute, and pine, fir, and other so at faster speeds, 

3rd,—The cutting is y ht and true, and the boards produced of even thickness. . 

4th.—The power required to drive it is less in propertion to its production than that taken by any other Log-Sawing Machine, 

6th.—As it will werk with saws as thin as 18 and 19 B.W.G., the wood wasted at each cut is less than that wasted oy each saw in a vertical frame. 

6th.—It is — ee for labour, as all the movements of the saw and travelling table are controlled by levers arranged side by side in a switch rack under the 
immediate centrel ef the sawyer, the only other labour required being for placing the Jog on the travelling carriage and removing the sawn boards. 

7th. —Being fixed entirely en the ground level, the heavy expense of the excavations and massive masonry foundations required for all vertical log frames is avoided. 

8th.—As only two belts are required to drive all the motions of the machine, it cam be driven direst from a portable engine. This feature, coupled with the ease with 
which it can be fixed, make it by far the best machine for sawing large timber in the forest ever brought out. 





SOLE MANUPACTURERS— 


A. RANSOME & CO.,LTD, ‘i'sirawu‘mae* LONDON, §.W. 


Telegraphic Address: “HEROIC, MANCHESTER.” SOLE MANUFACTURERS OUTSIDE U.S. AMERICA. London Office: 80, BISHOPSGATE ST. WITHIN, B.C, 


TEE MORRIN PATIENT 


“CLIMAX” WATER-TUBE BOILERS. 


OVER 500,000 HP. IN USE. ~ 
The BEST Boiler for Central Electric Light, Traction and Power Stations. Absolutely NO DEAD POINTS in Circulation. 
Heating Surface FIFTY TO ONE of Grate. 


ADVANTAGES.—No Screw Joints ; no Metallic Joints ; no Packing Joints ; no Oast-iron Pipes or Headers to cause trouble from expansion and contraction ; is Perfectly Safe and able to carry HIGH PRESSUBES. 
Produces Steam Rapidly, not only Absolutely Dry, but Superheated to over 80 deg. It is accessible, readily ble, and can be examined, cleaned and fired with facility. This Boiler occupies less floor space, and 
will, under equal conditions, evaporate more water per pound of coal than any other on the market. It is a Boiler, Fuel Economiser (or Feed Water Heater) and Superheater combined in one. 


What T. A. EDISON thinks of the Morrin “Climax” Steam Boiler. 


Mr. EDISON testified under oath, on May 24, 1897, among other things, as follows :— 














QuaEsTION.—Are you ted with the ‘‘ Olimax” Boiler? Answrr.—Yes, sir. Qugstion.—How long about have you known it? Axswsr.—Three or four years. 
URsTION.—How does the ‘‘ Climax” Boiler, in your opinion and according to your experience, rg nt with boilers of other constructions as known to 7 ? Answsr.—I think it is the best boiler yet invented. 
umsTion.—I show you ol yap me of a letter purporting to be written by you, or signed by you, dated February 6th, 1884. Do you recognise as a duplicate of what you signed? ANswsR.—Yes, sir. 
said letter was offered in evidence, and is as follows :— 
Clonbrock Steam Boiler Works, Brooklyn, N.Y. From the Laboratory of Thomas A. Edison, Orange, N.J., February 6th, 1894. 
Dear Sirs,—Your letter of 30th ultimo is received. I have a “Climax” Boiler, and it is giving great satisfaction. Taking everything in consideration, it is, in my 
opinion, practicaily and theoretically, the best boiler so far invented, Yours truly, THOMAS A. EDISON. 








B. R. ROWLAND & CO., 12, EXCHANGE STREET, MANCHESTER. seo 


JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW, 


MANUFACTURERS OF 


~LAPWELDED IRON BOILER TUBES 


FOR MARINE, STATIONARY AND BOILER. 3675 


WROUGHT _IRON AND STEEL TUBES OF EVERY DESCRIPTION. _ 


JOHN A. BREMNER & CO., 


Albert Street, MANCHESTER. London Office, 79, Mark Lane. 


FOR MARINE & STATIONARY ENGINES, 


SPINDLES, LOOMS, LATHES, &c, 


SPECIAL CYLINDER AND VALVE: OIL, 


As Supplied to the Admiralty. | .* >. 
: THE ABOVE ARE ALSO LARGELY IN USE BY LEADING CONSUMERS. 
Cardiff : 128, Bute Docks. Liverpool: 8, Old Church Yarch Newcastle-on-Tyne : 41, Sandhill, Glasgow : 5, York Street 











































Manufacturers 
of 
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FLEMING & FERGUSON, L®- 


ENGINEERS, BOILERMAKERS AND SHIPBUILDERS, 
Manufacturers of every description of PAISLEY. INT... 
HORIZONTAL, VERTICAL, COMPOUND, TRIPLE, AND 


QUADRUPLE EXPANSION ENGINES 


UP TO 10,000 HORSH-POWHRR. 


Highest Class Corliss and other of Engines specially adapted for Pumping 
Stations, Engines for Electric Lighting Purpeses, Hauling, Win & Pump Engin aq 


PATENT TRIPLE & QUADRUPLE EXPANSION ENGINES, having all cylinders on same level, acting on 
two cranks, Tal Semeaeemeee Siinee Sath Stee nee Teer Setters Pewee am & Senaeen coe No 
dead centres, perfect steadiness, smallest amount of friction, giving increased efficiency to engines, Farts easy of 
aecese, Small cost of engine-house and engine-bed. 


These Engines give greatest Economy in Coal & Upkeep.  Ooal Consumption 1.25 lb. per 1.HP. per hour. 128 


GEORGE ELLIOT & CO, oe —e, 
















| BRIGHTON CORPORATION WATER WORKS 





























MANUFACTURERS OF 


LANC’S LAY WIRE ROPES 


LANG'S LAY WIRE ROPE WHEN NEW. “Office : 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LANG'S LAY WIRE ROPE WHEN WORN. 9100 
———————————————————————— 


+ the oil that lubricates most + 
VACUUM. PATENT LOCOMOTIVE SIGHT-FEED LUBRIGATORS 


Vacuum Lecemotive Engine Oil. Vacuum Carriage Axle Oil. 
L VAOUUM LOCOMOTIVE CYLINDER Ort, 
{ USED BY 365 BRITISH RAILWAYS AND THE LEADING INDIAN .AND COLONIAL LINES. 


FULL DETAILS ON APPLICATION, 


VACUUM OIL COMPANY, 


Albany Buildings, Victoria Street, Westminster, 8.W. 
Telegraphic Address ; ‘‘ Vacuum, London.” Works: ROCHESTER and OLEAN, N.Y., U.S.A. 
=. B. CASH, General Manager. 8839 


ALFRED HERBERT, Lumen, 


COVEN TE . 


Showrooms—LONDON : 7, Leonard St. MANCHESTER: 2, Bridge St. NEWCASTLE: 222, Westgate Road. 


PATENT 


HEXAGON TURRET 
















































BUILT IN TWO SIZES. 


TN NS CAN ; No. 24 admits bars up to 
il bh Moo | 2in. dia., turns up to 27 in. 
AM y ~ long, and screws up to lin. 


A ‘= < No. 3 admits bars up to 
\ SS 3 mi u 

—= 4 ae 9 tic dia Seapoentedeln. 
AL ERED HERBERT. 2 an long, and screws up to 1 fin. 


We ask firms who are 
seeking to reduce cost of 
production of turned work 
to send us sketches or 
samples of their work, on 
receipt of which we will 
5 forward duplicates pro- 
eee bis recat on — en 

== ' Ss A aks gat Na Seg es ted = er witl guarantee 
Bie <i PNR Ae ee oe ee a Ss times of production. This 
— : ta, | enables an intelligent esti- 
F mate of cost to be mede, 
' and is, we think, better 
than vague een 










a 


No, 3 PATENT HEXAGON TURRET LATHE. (Immediate Delivery from Stock.) 
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_TANGYES 


“GinRDEX-’’ STEAM ENGINE. 


























AUSTRALIA. 
BENNIE, TEARE & Co., 
MELBOURNE, SYDNEY, Pertu & CooLgarpie. 


RUSSIA. 
G. Korpren & Oo., Moscow. 


FRANCE. 
Rovx Farrgs & Ciz., Paris. 


NEW ZEALAND. 
JouN OnamBers & Son, Lrp., AUCKLAND. 
BELGIUM. 
Hy. Wi.rorp, BRUSSELS, 


UNITED STATES. 
J. F. McOoy Co., New York, 


SWEDEN. 
E C. Gsestvane, STOCKHOLM. 


DENMARK. 
H. OC. Pererses & Oo., Corpennacey, 


NORWAY. 
E. ©. Gszstvane, CURISTIANIA. 


EGYPT. 
T. Cook & Son (Egypt), Lrp., Cairo, 











12 in. by 24 in. Engine, with Tangye-Johnson Gear, suitable for 100 Ib. steam pressure. 





A LARCE NUMBER IN STOCK OR NEAR COMPLETION. —— 





TANGYVYES LIMITED, BIRMINGHAM. 


And at LONDON, NEWCASTLE, MANCHESTER, GLASGOW, CARDIFF, MIDDLESBOROUGH, JOHANNESBURG, BILBAO, and ROTTERDAM. — 7796 
Telegrams—‘' Tangyes, Birmingham.” No. 121 B. 


NEW PATENT DREDGE PLANT 
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CAUTION! 


PA TEIN TED 


Flexible Metallic Steam Tubing, 


MADE ENTIRELY OF METAL BANDS. 
No Rubber or Canvas used, is the ONLY Flexible Hose 
that will resist the action of the heat of HIGH PRESSURE 
STEAM or OILS. 


Engineers and others are cautioned against illustrated advertisements, depictin 
Armoured Rubber Hose, which should not be confounded with Flexible Metallic 
























Tubing of our improved make, 1895-6-7 Patents. 








UNITED FLENIBLE METALLIC TUBING CO., 


112, QUEEN VICTORIA STREET, LONDON, E.C. 


AUSTRALIAN Representative 


- WILLIAM DOCKER, 280, George Street, Sydney. 







LID, 


2109 





















PATENT METALLIC PACKING. 
JADLES era. 
FR Futons, }GLASGOW. 


ce 











CHARLES CHURCHILL & CO., L* 


SOLE AGENTS FOR 


“QC” SHOP SAWS. 


— IMPORTERS OF — 
MILLING and 
DRILLING 


MACHINES. 
LATHES, 


SHAPERS, 
PLANERS. 


SCREW MACHINES, 


AUTOMATICS, 
&c., &c. 





“Q&C” HACK SAW, No. 1. 


Nos. 1,2 and 4 HACK SAWS and 
RAIL SAW IN STOCK, 


TRAOK DRILL TO ORDER. 











Hack Saw Blades for Immediate _ | - . 
Delivery. . 











CATALOGUE FREE ON APPLICATION. 


“Q&C HACK SAW, No. 2. 


LONDON: 9 to 15, Leonard $t., E.C. BIRMINGHAM: 2 to 10, Albert St. 
MANOHESTER: 2 Oharlotte St, Mosley St. GLASGOW: 52, Bothwell St, 29 
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Lubrication of | 
GAS ENGINE CYLINDERS. 





The problem of the lubrication of cylinders of gas 
engines seems to have been solved by a prominent 
railway official, who writes as follows: 


“T have a gas engine running a pump, and the man 
that has charge of it let the lubricator run dry and cut 
the piston rings and cylinder. The makers of the gas 
engine said the cylinder would have to be sent to the 
shop and bored out, and a new piston put in. It was in 
our busy season, and we could not- do without water. 
I had some of Dixon’s finely pulverized graphite and I 
commenced to feed it into the cylinder through the 
suction pipe with air and gas. In about two weeks 
engine was running smoother and with less gas than 
before. 

“T had the engine apart last Saturday and every 
place that was cut is as smooth as glass. This one 
instance saved us about £15. I have great faith in 
Dixon’s graphite and always keep it on hand.” 


tee Oe Oe OeerermeererlCeeeerereleweeeereweerreowerererwowrw"wTewefFOEF™TeeeeSES Z 


Anyone who is interested in this subject will receive 
a sample of this particular graphite by addressing the 
JOSEPH DIXON CRUCIBLE COMPANY, 


28, Victoria Street, Lonpon, S.W. sens 
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FRESH WATER FROM SEA WATER 


NORMANDY'S PATENT 
DISTILLING MACHINERY 


TWO GOLD MEDALS, London International Health Exhibition, 1884. 


The Water produced is PURE, COLD, CLEAR and agreeable to the TASTE. 


NORMANDY’S PATENT EVAPORATORS and CONDENSERS for 
STEAMERS produce, from Sea Water, Oold Drinking Water of above quality 
when worked with the greasy steam from the main boilers, and at the same 
time will also supply Hot Fresh Water for Make-up Feed, 

NORMANDYS PATENT DISTILLING 
MACHINERY for LAND STATIONS produces at. 
least 29 tons, or 6500 gallons, of Water of above 
quality per ton of coal. 

NORMANDY’S DISTILLING MACHINERY has 
been largely supplied to the English Admiralty, and to 
the German, Russian, Spanish, Dutch, Japanese, and 
other Governments. Also to the P. &0., Royal Mail, 
and many other Liner Companies and Yachts, including 
the Royal Yacht “ Victoria and Albert.” Also to 
Land Stations in various parts of the world. 

H.M.S. “Powerful,” “Terrible,” ‘ Arrogant,” 
“ Furious,” “ Venus,” “Diana,” &., &., are also 
supplied with NORMANDY’S COMPOUND. DIS- 
TILLING MACHINERY. 


WOoRMANDYD Zs PATINT 


MARINE AERATED FRESH WATER C0., Ltd. 
Opposite Custom House Station, Victoria Dock Road, 


LONDON, E. 
4L80 SOLH MAKERS OF 
NORMAND’S PATENT 


FEED WATER HEATER. 


Adopted by the British & other Governments. by the British & other Governments. FEED mEarmn. 


GAIRD & RAYNER 


ADMIRALTY CONTRAOTORS. 


mee Ra, 
EVAPORATORS. 


COMBINZED 


Ryaporators 


Winch Exhanst 
Condensers, 


FRESH WATER FEED 
MAKE UP APPARATUS 
































FRESH WATER 
DISTILLERS, 





7 “y | aieiaid Road, Limehouse 
LONDON, E. - 


SICHT-FEED LUBRICATOR. 


(VULOAN PATENT.) 
OVER 6,000 IN USE. 


SUITABLE FOR 


Land and Marine Engines to 200 Ib, 


NO MORE 
CUT SLIDE VALVE FACES! 


Extensively used by the Leading Marine Engine Builders 
in Great Britain. 











(SEE LIST). 


REDUCING VALVES 


(AUTOMATIO PATENT), 
FOR STEAM, AIR OR WATER. 


At work from 2” to 11°, & Reducing from 200 Ib, 
ON ADMIRALTY LIST. 


No matter how the BOILER PRESSURE FLUCTUATES, the 

REDUCED PRESSURE DOES NOT VARY from what the Valve 

is set for. Even if the initial Pressure drops below what the 

Valve is set for, whatever Steam Pressure is in the Boiler 
will be passed through the Valve. 
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b /Self-Oiline Loose Pulleys 


(MoFantans & Rum’s Parent), — 


é 


wM. — and OO., 


112, FENCHURCH ST., LONDON, E.C. 


Gve. DETOMBAY, 
Mice. DELANGE & CIE. 


Engineering Works, HOBOKEN, near ANTWERP. 
SPECIALITIES. 3696 


APPLIANCES FOR PUBLIC WORKS :—- 


Dredgers. — Elevators. — Excavators. —Tugs.— Cen- 
trifugal Pumps.—Sand Pumps.—Ballast arges.— 
Lighters. —Yachts.— Hand, Steam and Hydraulic 
Cranes. — Drawbridges. — Pontoons.— Derricks. — 
Hand & Steam Winches.—Steam Engines.—Traction 
~~ es.—Plant for Blast Furnaces, Steel Works, 
ing Mills.—Gasholders.—Steam Hammers. — 
RShoeting and Plate-edge Planing Machinery, &c. 


WORKED 
50,000 Tons of Cargo 
90,000 Loads of 
Timber 


Three Years on 
Derrick Grane 


(night and day) 
Three Years on Saw 
Bench 


Wear hardly perceptible, 








Two Years on Steam 
Dredger. 
















9169 




















F. L. SMIDTH & CO., 
Copenhagen, ENGINEERS, —— London. 





Machinery, Kilns, &. — Drawings of Complete Works or Alterations. 
ANALYSES AND OPINIONS ON MATERIALS FOR— 


CEMENT WORKS, 
BRICK WORKS, sx 






CHR. ENGELHART, @.E. 





Tele, Address: “VAPORISE, LONDON.” Telephone No, 220, Eastern, ~~ 








LIME WORKS. 





@es “ Evenresnre,” June 1, 8 & 22, 1804. 
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Whitworth Street, 
MANCHESTER. 


5, Wellington Street, 


77a, Queen Victoria Street, 
GLASGOW. 


LONDON, E.C, 
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(Bnooessors to ALEX, WILSON & 00., Ltd.) 
Wandsworth Road, London, S.W. 


Orry Orrics : 45, LEADENHALL 8T., E.C. 


Taturnous § Works—HOP 274. 


Wonxs Tzizensrme Appnnss : 
“WELLHOLE, LONDON.” Numezns ( Oity—AVENUE 800. 


LAUNCH s MARINE ENGINES 


** EXCELSIOR” PUMPS. 
Sole Makers of the “VAUXHALL” DONKEY PUMPS. 
CENTRIFUGAL PUMPS. cata agen ENGINES. 


CUNLIFFEs CROOM, 


LIMITED, 
Broughton Ironworks, MANCHESTER. 

















D Size Vertical Milling Machine. 


Improved Vertical and Horizontal 


MILLING MACHINES. 


ALL SIZES AND TYPES. 





ee 











SILOWROOM 1 





SCHAFFER & BUDENBERG, 





wee yy yw 


ee ee ee eo Ae 


of a Steam Trap, the . . 


Mi ‘SIRIUS’ STEAM TRAP pili, 
y Needs no regulating for different pressures, 
Needs no attention, and may be fixed in inacces- 
sible places. 
ni, 
Full details in List No, E 14. pid, 
SOLE MANUFACTURERS? ~ 
HOLDEN & BROOKE, Ltd., Sirius Works, munemsre 
Holds the Drill, and the only one that does. 
SEND FOR BOOKLET. ! ‘ 
PRATT .CHUCK..CO, 


May be fixed on its base, side, end, or simply 
Frankfort, N.Y., U.S.A. 























suspended at end ofa pipe without affecting 
The Drill That Never Slips 


its working. 
Is light, compact, and without loose parts. 

Is the one that every machinist needs. 
vt THE... 


Blows through every.time it works. 
PRATT POSITIVE DRIVING CHUCK 











BUILDINGS, LIGHT BRIDGES, 
FENCING & STRUCTURAL TRONWORK of every description for Home & Abroad, 


THE CLYDE STRUCTURAL IRON 60., LTD., 


Clydeside Ironworks, SCOTSTOUN, 
TeizcRams : ‘CORRUGATED, GLASGOW.” GLASGOW, *™ 











Sica 


Perfect i Rate but Low in Price. 


* PREMIER ” 
AUTOMATIC INJECTOR, 


With Interchangeable Parts. 


A light pattern Automatic infeaton, 
made entirely of best Gun-metai. Manu- 
factured in our own works by the same 
workmen, and with the same care and 
accuracy as our ‘‘Sirius” Injectors. In 
quality, design and action, is undoubtedly 
better value than anything else of the 
kind in the market. 


Compare the following 
your experience of other ma! 

Working range 15 to 100 Ib. 

Automatic action independent of 
strength of jet. 

No special tools to remove cones. No 
little loose £ The whole interior 
drops out a examination or cleaning 


on removal of rg 
© one 

Gallons is be der ios 
85/- 106/- fiat) 


oper ot other sizes see list. 

Sole Manufacturers : 3768 
HOLDEN & BROOKE, LTD., 
9, Heywood Street, Manchester, 8.&, 

Send for complete descriptive list. 


pas with 





66, VICTORIA STREET, MANCHESTER. 
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GWYNNE & 00. 


Established 1852. 


(late Essex Street Works, London). 


Brooke Street Works, 
Holborn, LONDON, E.C, 


CONTRACTORS 


Te the ie 

| ment Departments, also Russian, 

Italian, Austrian, and other Foreign 
Governments. 





TEE ORIGINAL FIRM AND 
INVENTORS OF 


CENTRIFUGAL 
PUMPS 
ann PUMPING 
ENGINES 


me for Docks, Drainage, 
Irrigation, &c., &c. 















DRAUGETS. GIRARD TURBINES. 
@aS EXHAUSTERS. 


Pull Partieulars on application. 


hbiones: 
“Gwyxrecram, Lorpoy.” 
A land ABC Codes used. 
Telephone: No. 95, Holborn. 


PORTABLE 
RAILWAYS 


Save & ©O°%, in labour. 
PROMPT DELIVERY FROM LONDON 
STOOK. 




















The only Exhibitors at the 
Greater Britain Exhibition awarded the 
SILVER MEDAL for 
PORTABLE RAILWAY PLANT. 


Estimates and Illustrated Catalogue Post 
Free of 


oa BA WES «co. 


11, QUEEN VICTORIA ST., LONDON, E.C. 
Telegrams: ‘‘ Zapia, LONDON.” 3792 








and Soon pand ENGINEERING 
T of all kinds. 


OLD COLUsAY IRON WORKS 
and STEEL WORKS PLANT, &c., 


TO ANY EXTENT. 


af New Perrects 


W E + E L L Also SLIGHTLY DEFECTIVE of all sections. 


PIG IRON, MALLEABLE AND CAST SCRAP AND ALL KINDS OF MACHINERY. 


WRITE OR WIRE. 


MORDAUNT LAWSON « CO. 


Telegrams: “MORDAUNT, WORKINGTON.” 


Branch Office: 19, Castle Street, i 2+ 


Chisholm & Law, 


SARACEN TUBE WORKS, GLASGOW. 


~~ 





OR iced 25 




















GAS, WATER anp 
STEAM TUBES. 


PERKINS’ HOT-WATER 


Tubes & Goils, 


BOILER TUBES 1x 
IRON AND STEEL. 








ie FANS FOR VENTILATING AND FORCED | 





OONTRACTORS TO HOME AND FOREIGN GOVERNMENTS, 


W. ching & SONS, Central Works, 
OLDHAM. 





OHNTRIFUGAL 
PUMPS 
(Standard Sizes, Latest 

Design). 8204 








We claim the following merits for 
JENKINS BROS. VALVES. 


. Manufactured of the best Steam Metal. 


No regrinding, therefore net constantly wearing out 
the Seat of the Valves. 


Contain JENKINS DISC, which is suitable for all 
Pressures of Steam, Oil, and Acids. 


. The Easiest Repaired, and all parts Interchangeable. 
. Every Valve Tested before leaving the factory. 
All genuine stamped with Trade Mark, like cut. 


(f vour dealer does not carry our goods in stock, write for informa. 
13539 tion to Jenkins Bros., 71 John St., New York, U.S. A 


=|Do You Bore Cylinders 


Our specialty is the Horizontal Boring Machine. 
We make nothing else. Perhaps, also, our machine 
Look for yourself. 




















is better than any other. 
SEND FOR CIRCULAR. 


Newark Machine Tool Works 


NEWARK, NEW JERSEY, U. S. A. 


Liber’s Code Used. German and French Correspondence: 
3820 


TEMPERLEY TRANSPORTER, 


Cable Address : ‘‘ BINSSE, NEWARK, N, J.” 




















TRAVELLING TOWER TRANSPORTER, worked by Electricity, 


Used for unloading Coal, Coke and Limestone, &c. 


THE TEMPERLEY TRANSPORTER CO., 


eo 


72, Bishopsgate Street Within, LONDON. 
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J. W. BROOKE & CO., LTD., 


Adrian Ironworks, LOWESTOFT, 


AND 


77a, Queen Victoria St., 
LONDON, E.C. 








ALSO 
MAEKEHRS OF 


LIFTS 


3089 
OF ALL KINDS. 





a =CLUTCHES. 


Tele, Addresses ; “‘ BROOKE, xatsiremiedail “LABORLESS, LONDON.” 





SAMPLES & LISTS FREE TO THE TRADE. 


JOHNSON & PHILLIPS ELECTRIC CABLE WORKS. 


HEAD Grony "?} OLD CHARLTON, KENT. 


SPECIALITY: 


Brooks’ Semi-Solld System of Underground Mains. 


$191 





ermine Becnctr mesg 


Peninsular House, 


Monument Street 
Facing the Monument), 


LONDON, £.¢. 


Telegraphic Address— 
ALIGHTING, LONDON. 


MANUFACTURER OF 


PORTABLE 3 
RAILWAY « z =a 






8144 


PECKETT & SONS, | §, BRISTOL 





es 4q 


| ] 








LOGOMOTIV HS ma 


Of various Sizes with all the latest improvements ready for Immediate De- 
livery. Engines specially designed for every vamenreiiat oan and gauge. 


For Particulars on Application. Telegrams : “PECKETT, BRISTOL.” 










| | |Milling Cutters 


ee ae wweowwemCmseemCOerewwereweewrreerwereOe oe ere eee ae 











THE [ONDON EMERY WORKS CO. 


CONTRACTORS TO THE ADMIRALTY, H.M. WAR OFFICE, AND 
PRINCIPAL RAILWAY CO.'S. 



















MODERN EMERY © 


ATLAS” |. 
us) CRINDING MACHINERY 


EMERY { WHEELS. 
Atlas” Emery Cloth, 4 = Genuine 
Glass & Flint Paper. . Ground Emery, 


‘* NAXIUM, LONDON.” 
3676 


TELEGRAMS : 


10 & 12, VINE ST., CLERKENWELL, LONDON. E.C. 





an te ~ ~ ~ —_—_—~S os Os OseOeeeeeeeeeeOeeeeeeeweewereeeeeOeeeEOe TO eee eee 














We Keep the Largest Stock, 
AND CAN SUPPLY YOU AT ONGE* WITH 


S— BROWN & SHARPE, 


PRATT é WHITNEY, &c. 


Gear Cutters, Metal Slitting 


Involute Saws, 
and Bevel. Stocks and 
Plain and = J uN ii 7) Dies, 

Side and Face Wm J, p Whitworth or 
3 ~ BA. Standard 





| |YOUR ORDERS sy POST on TELEGRAPH 


Will receive Immediate Attention. 


Buck & Hickman, 








2 & 4, WHITECHAPEL ROAD, LONDON, E. =» 


ce) 





ttt i i i i i tt te a a a ch 
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JOSEPH WRIGHT & CO., 
“The i Bucelsior” Feed: 2 Heater, Filter, and ol ate, 





STEAM 


CONTINUOUS WORKING, PERFECT COMBUSTION, use 


For PARTICULARS “APPLY— (@DUFF'S PATENT.) 3023 


W. F. MASON, Ltd., Enginsers, MANCHESTER. 
; UP-TO-DATE 


CRANES. 


BEDFORD ENGINEERING CO. 


MAKERS, 


EDFORD, ENG. 

















MOST MODERN DESIGN. 
















TiPYPTron, 
PATENTEES AND SOLE MAKERS OF 


SAVES 


FROM 


20°/, to 60°/, 


In Coal, Water, Labour, &o, 





HEATS WATER 
_ to over 200°. 








‘ EXTRACTS ALL 
GREASE. 





FILTERS THE 
WATER. 





THE CHEAPEST 
HEATER x0: 
“IN THE MARKET 








WELL BALANCED. 





IN STOCK OR PROGRESS. 
Telegrams: ‘‘CRANES.” 
NAT. TELEPHONE: 33. 





RAVOTRATED PRICE List ‘SENT ON |APPLIGATION, ___ 407 _ 


ALEX. FINDLAY & CO., |i 








STEEL ROOF AND BRIDGE BUILDERS, 
MOTHER WirELIE, NW.B. 







COMPANY, 


| HUD s. 
| LOCOMOTIVE 


Ironworks, Oollieries, 
Contractors, 
Docks, Manufactories, 

Branch Railways, 





| Specially designed for any cir- 
| @umstances, or to suit any Gauge 
eu of Railway. 
ARRANCEMENTS MADE 


FOR HIRE. 3192 
= On Purchasing Lease or otherwise 


















100 ft. spans supplied to the Imperial Railways of North China. 3081 


STEEL BRIDGES, ROOFS, & GENERAL STRUCTURAL — 
Special Hydraulic Plant for making Trough Flooring for Road and Railway Bridges, ote. | [2] 








PLATTS & LOWTHER’S 
PATENT COMPENSATING SPLIT PACKING. COALBROOKDALE 





8478, 









GLOBE IRONWORKS, MOTHERVEL 


Telegraphic Address :— dans taken” 
(A. & T. MILLER), 


Manufacturers ot:Merehant Bars, Forsoshs 1 
T Iron, Cable Rivet, and Pla’ size Heal Tip. ernt 
the highest quality, and anion val to nish. 


MsAREHWR, HABE 6, Ao eld, Wl, nt 
Export Acmrrs ron Lempon: 
©. B. RUSSELL & CO., Billiter Square Bidgs., E. EC. 











COMPANY, L™°: 





ENGINES AND PUMPS 


FOR ALL PURPOSES. 





28, Lime Street, LONDON, E.C. = Sees WORKS: COALBROOKDALE, SHROPSHIRE. 
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BORING AND TURNING MILLS 
ARE SUPERIOR 70 LATHES FOR FAOE PLATE WORK. 


A LARGE STOCK FOR PROMPT 
SHIPMENT. 


















You can see them in 
the ware-rooms of our 
Agents :— 


Charles Churchill & Go., Ltd., 


LONDON, BIRMINGHAM, 
M\} MANCHESTER AND GLASGOW. 


Schuchardt & Schutte, 


ERLIN, BRUSSELS, VIENNA. 


Adphe. Janssens, 
PARIS. 





80-in. Turret Mill. 
(Weight 4500 Ib.) 


The Bullard Machine Tool Co., 
BRIDGEPORT, CONN,, U.S.A. ™ 


ISAAC STOREY & SONS 


Empress Foundry, MANCHESTER. 











PRORLL'S PATENT = 
Spring Governor : 


(STANDARD PATTERN): 


Applicable to every deseription of 
Throttle, Expansion or Corliss Valve 
Gears, and giving the steadiest running 
under all conditions that can possibly be 

obtained. 





DESCRIPTIVE LIST FORWARDED ON 
APPLICATION. 









































No. of Governor. i. I) TA SY. | YA. FE 
Revolutions per Minute ...| 190 | 180 | 170 | 160 | 140 | 120 
Regulating Power in Sleeve 

at 1°/ alteration from mean 3} 6} 13 | 22 31 48 
_Speed . Ibs. 
Price of Governor . ... ---| 240/- | 270/- | 340/- | 430/- | 550/- | 700/- 





LONDON AGENT FOR PROELL’S SPECIALITIES :— 





We manufacture the 
largest and most 
complete line of 


BLOWERS, 
HEATERS, 
DRYERS, so. 


FOR ALL PURPOSES. 





HEATING MACHINE SHOPS A \ 
SPECIALITY. 





STATE REQUIREMENTS TO— 


EN 7 wi 
AB C Heating or Drying Apparatus. 3204 


THE AMERICAN BLOWER CoO.. LONDON. 














LANARKSHIRE STEEL CO., Ld., 
MOTHERWELL, N.B. (%u'28i 


THE ADMI 


Manufacturers of MILD STEEL BARS, AN ALES, ‘BULBS, 
and BULB TEES, by SIEMENS PROCESS. 


Guaranteed to pass Admiralty, Lloyds’, Board of Trade, Bureau 
Veritas, Indian State Railways, and other Tests. 


LANARKSHIRE LANARKSHIRE 


BRANDS: soner Len © Y STE. SHIP @ STEEL. 


“SIEMENS, MOTHERWELL..” 578 . 


WELDLESS TUBES 


Marine and ‘eal 
Water-Tube Boilers. 


TUBES LTD. 


CONTRACTORS 10 BRITISH ADMIRALTY, 


MAKERS OF 


PATENT WELDLESS STEEL TUBING 








FOR 


ENGINEERS AND SHIPBUILDERS. 








1865 





H. KUHNE, 26-35, NEW BROAD STREET, E.C. 





Telegrams: ‘Cylinders, Birmingham.” 
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» . HH. =. 


Steel Company of Scotland, Ltd. 


(SIEMENS PROCESS). 


23, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
Works: HALLSIDE, NEWTON, & BLOCHAIRN, GLASGOW. 
Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
London Office: 9, MINCING LANE, E£.C. 


Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governments. 








MANUFACTURERS OF 


Mild Steel Plates, Angles, &c., 


For Ships, Boller and Bridge Bullding, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars required for constructive purposes. 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES—Locomotive Carriage and Wagon, to all require- 
ments. 3322 


WILLIAM BEARDMORE & CO. 


PARKHEAD FORGE, RO ROLLING MILLS, ILLS, AND STEEL WORKS, 
GLASGOW , 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
FORCINGS OF ALL DESCRIPTIONS AND DIMENSIONS. 


(ALL STEEL BY SIEMENS PROCESS.) 
Admiralty, Lloyds’, Board of Trade, Bureau Veritas, Indian State Railway and ether Tests at Works. 
SPECIALITIES:. 
Steel ARMOUR PLATES, as approved by H.M. Government. 
CONNING TOWERS, &c., Finished Complete. 
HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions. 

Steel BOILER PLATES of largest dimensions. 

All kinds of FLANGING WORE by Hydraulic Pressure. rn 


CASTINGS, CASTINGS, 


Up to 10 Tons. 


If you do not make your own castings, or if you cannot make all 
your own castings, please apply to us. 
First-class quality, quick very reasonable prices. 
References to leading ngineers. 


A. & W. LONGSDON, -NGiNEsRS ANP 


IRONFOUNDERS, 
Waterloo Iron Works, Poole, Dorset. 


JOHN ROGERSON & CO.. L'P 


ere ae ‘ a Suni eee 


























WEARDALE IRON AND GOAL CO., 


LIMITED, 
TUDHOE IRONWORKS, SPENNYMOOR, DURHAM, ENGLAND. 
MANUFACTURERS OF 


MILD STEEL PLATES & SHEETS 


For BOILERS, LOCOMOTIVE FRAMES, GIRDERS, BRIDGES, &c. 


(LARGEST PLATES IN THE TRADE.) 


ALSO STEEL OR IRON BARS, ANCLES, TEES, HOOPS, STRIPS, SINCLE ROUND EDCE TYRE 
BARS, FOR CARRIACES AND OMNIBUSES, dsc. 
ALL STEEL MADE BY SIEMENS ACID PROCESS— 
Of the Highest Quality, to Admiralty, War Office, Board of Trade, Lloyds’, Bureau Veritas, British Corporation, and other Tests, 


BRANDS : STEEL, ““Scca‘"* IRON BARS, «epee en. ng pit Serep. 
PIG IRON | 


WEARDALE, for Rollers, Cylinders, Piough Shares, and other 
COLLIERY PROPRIETORS AND COKE MANUFACTURERS, 


HEMATITE. efor Stout Making and Foundry Purposes. 





Bouse, Seam, Manufacturing, and Gas Coals. Coke for Foun and Blast Furnace 
Brieks for Lining Steel Melting Furnaces. Fire and Fire Clay. cams 
Iron Works, SP: OOR. Yard, U; Thames St. eon. 
tee ee Se 
16, Grosvenor Ohamnbers, Deanegate, MANC! 


WAREHOUSES :—George Yard, Upper cae oaks Street, LONDON, E.0.; and GATESHEAD-ON-TYNE. 


WM. FOSTER & CO., Ltd. 
WELLINGTON FOUNDRY, LINCOLN. 


ee & PORTABLE ENGINES. 


HORIZONTAL & YERTICAL 


FIXED ENGINES 


Boilers of all Kinds. 
THRASHING MACHINES. 
CORN MILLS. 
SAW BENCHES, &. 
a Iron Castings 


For ENGINEERS, BUILDERS, &e. 
2829 


7 Volograme : ‘Foster, Lincoln.” 
= | Telephone No. 18. (ez). 















for machine Droung, ia 





¢ 
WOLSINGHAM, R.S.O., Co. DURHAM. 


8613 
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LE GRAND & SUTGLIFF, 


HYDRAULIC ENGINEERS, 























by rom ae — iter part of Teols and Machines, 
ble saving in , producing a finished article 
Galieieles of Malleable, Annealed, and Bo 


hm lh. me; pg WALLWORK &s GOO., CHARTER STREET, 
Largest Makers of Malleable, Soft and Fine Castings. 


STEVEN & STRUTHERS, puoi, OLASCOW 








ae ae to THE ADMIRALTY. 












‘ Thomson's Patent hr Pump Valves. 


Steam Signalling Apparatus. Visible Supply Impermeaters. 3287 
LOOKWOOD & OARLISLE’S IMPROVED Patent DOUBLE-AOTION METALLIO 


PISTON PACKING RINGS & SPRING 


The SPRING RINGS are SIMPLE and EFFICIENT. and are d ed so as to have two distinct actions— 
one to press —" Pieper Ring nyu ard against the walls of the cylinder, and the other to press the 
ings apart against the flat faces. Thus no inclined plane required in Rings. 


HIGHEST AWARD, INVENTIONS EXHIBITION, 1885. GOLD MEDAL, LIVERPOOL, 1887, 














LOCKWOOD & CARLISLE, Ltd., 


HBAGL.E FOUNDRY, 








CIRCULAR SAWS 


For Outting HOT or COLD STEEL, 
a SPECIALITY. 


SAWS 


Of every description, 
For CUTTING WOOD or ANY 
OTHER MATERIAL. 





MILLING CUTTERS 
AND 


Hot Saws, 66 in. x 5/16, and 6 Cold Saws, 48 in. x 3/8 thick. Metal Slitting spi 








. BRARDSHAW & SON, Ld. sues SHEFFIELD, 





ere, 











COMPLETE 
ELECTRICAL 





ELECTRICAL ENGINEERS AND CONTRACTORS, 





INSTALLATIONS 


—— 
(= 


FOR POWER, 














oeooe 








LIGHTING 

















~ TRACTION. ~~ 














Branch onee| 


THOMSON RECORDING WATTMETERS, ARC AND 
INCANDESCENT LAMPS, TRANSFORMERS, &o. 


Head Offices: 83, CANNON ST., LONDON, E.C. 


141, W. George St., GLASGOW. 
21, Lincoln Place, DUBLIN. 
41, Chureh Street, Sheffield. 


— Telegraphic Address: ‘‘ AsrmnomaL, Lousou.” —— 


Nes. 379 and 760, BANK. 


Telephones : 











MORSE, WILLIAMS & Go., 


West End Trust Building, Broad St. and South Penn Square, 
PHILADHLPHIA, PA., U.S.A. 
ELEVATORS, 12,000 IN USE. 











Ip SPECIALTY— 
k IMPROVED HINDLEY WORM GEARING 
: We refer to 
P. R. Jackson Co, U.S. Battleships. 
Arthur Lee & Sons, Sheffield, Fng. Calumet & Hecla Smelting Co. 
Gildemeister & Co., Bielefield, Ger- | Deadwood & Delaware Smelting Co. 
many. Bath Iron Works. 
Rola’ d Remy, Torino, Italy. 


International Navigation Co. 
And many others. 3440 








Per! RT 
a 


us hea 





SEND FOR CATALOGUE AND GEARING LIST. 
. ELEVEN FIRST AWARDS, CESS 
EDyq\ Gold Medal at Edinburgh, 1890, (9 


Highest Award, Chicago, 1898. 


MGAucE GuAssS 






. N MO NCRIEFF. PERTH.sco 























Saws suitable for every market or made to special requirements by | 


LONDON OFFICE: 118, Cannon 8t., & é re OFFICE: 58, Rue Taitbout. 





USE the‘ SIRIUS’ Pulsating Pump tor: 


. 





—— 





a Sof alldescrip- FILLETG © OR EMPTYING 
tions. Quarries, Harbour T oirs,Caissons, V ats 
Works, Well and Shaft Sinking, Public Baths, i 
Brick Yards, Foundations, T ren- RAISING WATERinLARGE 
ches, &c. UANTITIES for Irrigation, 
LIFTING SLUDGE or other and Ore Washing, Works 
thick fluids which the ordinary supplies, &c. 
pumps cannot deal with as in RESCUING DROWNED 
wage Works, Dye won Print ‘ OUT PLANTS in Quarries, 
' Works, effluent deposits, &c. Collieries, Mines, &c. 
MOVING, LIFTING or DIS- DISCHARGING BILGE and 
CHARGING liquids of all con- as an ency pump on 
sistencies, in industrial operations Boards ship. Also for salvage and 
of every description. wreck-raising operations. 


HOLDEN & BROOKE, Limited, MANCHESTER. 
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SHANKS’S 


STEAM ENGINES 


FOR 


ELECTRIC LIGHTING & TRACTION. 





OPEN OR ENCLOSED TYPE. 








Single-Cylinder, 
Compound, or 
Triple-Expansion. 





Sizes up to 1000 Brake HP. 


QUICK DELIVERY | bs’ 
OF STANDARD SIZES. * 


ALEX®: SHANKS & SON, 


LIMITED, 


AREROATH, SCOTLAND; 


AND 


Bush Lane House, London, E.C. og 








Compound Engine combined with Dynamo. 








“SHANKS, ARBROATH.” ii ia tii | . a 
“SHANKSON, LONDON.” ge 


670, BANK, 


Telegrams : { 


3740 


Horizontal Engine for Belt Drive. 


London Telephone: 




















‘Grover Spring Washer Nut-Lock 


aivinc A BOLT AGTIVE ENERGY 
in AvpiTion TO PASSIVE RESISTANGE. 


Patented at Home and 
Abroad. 


on the 
in the World. 








SCORES OF MILLIONS IN USE. 
A Standard F. 








“GROVER & CO., 


LIMITHD, 
WHARF ROAD, LONDON, Hi. us 


TeLecraPuic Appress, ‘ADOPTED, LONDON.” 











—— 
9 igs 7m 
- ee 


sa VISCOID- 


THE BRITISH VISCOID COMPANY, LTD., are now 
Manufacturing in their New Material Viscoid :— 


ENGINEERING APPLIANCES. 


Machine Tool Handles, Sewing Machino Handles, Valve 
Wheels, Tap Handles of various patterns for hot water 
and high-pressure steam, &c., &. 

SANITARY APPLIANCES. 
Cistern Pulls, Sanitary Oycle Handles, &. 


HARDWARE. 


Non-conducting Knobs for Tea and Ooffee Urns, Brass 
Kettles, &., Kettle Handles and Grips, &. 


ELECTRICAL. 


Small Electrical Accessories, Switch Handles, Washers, Rings 
&c., &., for Dynamo insulation. 























pa Samples, Prices, &., on application to the 


SHCRETARY, 
365, Seething Lane, London. 


C. ISLER & CO., 


CONTRACTORS TO H.M. WAR DEPARTMENT, 
BEAR LANE, SOUTHWARK, LONDON, 8.5. 


eit ; 


22A 


2768 











fe 








Danielsson s¢. 




















tebe —— om 
ARTESIAN ay 
BORED Int ? 
TUBE My F me " ivi 
| 
rw iL. 4 LAY 
Pure and Copious = aS Se 
Water Supplies. : 
| usr | C, Isler & Co.’s Patent Registering Turnstiles. 
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UNITED STATES CAST IRON PIPE & FOUNDRY CO. 


CABLE ADDRESS: “ McNEALPIPE, PHILADELPHIA." 


Office: LAND TITLE BUILDING, PHILADELPHIA, PA., U.S.A. 


—— MANUFACTURERS OF —— 





2 in. to 60 in. Diameters, 





WILLESDEN WATERPROOF PAPER 2 | 


FOR ALL CLIMATES. 
Used by H.M. and. other Governments, Contractors, Engineers, &c. 
FOR GABIONS, PANELS, WASHERS, PETROLEUM JOINTS, DISCS, COLD STORAGE, 
3693 


DYNAMO INSULATING, 
VENTILATION, TUBES, WATER PIPES, &c. Catalogues and Samples post free. 


WILLESDEN PAPER & CANVAS WORKS, Willesden Junction, London, N.W. 


GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT 
CYCLOPS WORKS, 


BEDFORD. 





Telegrams— 
“Grafton, Engineers, Bedford.” 












Iustrated Descriptive Price List free on otitis 








y WOODHOUSE & RIXSON, : 


SHHFEPIHLD. 
CRANKS 











JOHN “ABBOT & Co., Ltd., Ltd., 


General and Hydraulic Engineers, 


GATESHEAD. 
London Office :—SUFFOLK HOUSE, LAURENCE POUNTNEY HILL. 
ON ADMIRALTY LIST. 


HYDRAULIC 
MACHINERY. 
BOILERS. 
BRIDGES. 
ROOFS. 


: | Iron & Brass ] Founders, 
IRON MANUFACTURERS. 


EsTimates GIVEN. 896 
Telegrams :—“‘ABBOT, GATESHEAD,” 











CAST IRON PIPE 


a) 
= 

i ‘i a “ 

= 

UNAPPROAGHED FOR 
ni 
» 
t 








EMERY & EMERY CLOTH )=s<> 


HILL’S Patent FLUSH SIDE COLD SAW. 


The only certain and reliable method of securing saw to spindle. 


Hil’s Patent Automatic Saw Sharpening Mach 
Many in use. me 


a MALLEABLE IRON GASTINGS 


OF SUPERIOR QUALITY. 
ISAAC HILL & SON, 


St. George's Works, DERBY. ner 











































HOT WATER BOILERS, 


PIPES AND CONNECTIONS 
~« \TRON PIPES, 









AND 


Hot Air Apparatus 


— ERECTED COMPLETE. —— 








Catalogue Gratis. Illustrated Price Book, 15th Edition, Price yo 






























“CENETIC’BOILERS| “SIMPLEX” STEAM PUMPS. 
-|@ 
= | i 
s/s 
sir | 
= a = 5 ma 
a Es 
eT 
E ii a3 
ceiebastiesen, thew HORIZONTAL PATTERN. VERTICAL PATTERN. 
rr manete eres Send for Descriptive Price Lists, Particulars and Discounts to MANUFACTURERS, 
cipal Engineering Firms T. TOWARD & OO., ™ 
aaken ae Wena” OUSEBURN, NEWCASTLE-ON-TYNE. 








PATENT ELASTIC CLUTCH 
COUPLING 


Upwards ef 
160,000 HP. 
Successfully at werk. 


SUITABLE FOR HIGH 
OR LOW SPEEDS. 


Sole Makers: 3757 


COWLISHAW, WALKER & 60., L™ erruria, STOKE-ON-TRENT, 





NTILATING. 


© hie vali 2. DA VAY 
Sumner S$’ Southwath 
L ODDIE a 




























wo ENGINEERING. — 
ALFRED DODMAN € 00.07 AVTON & SHUTTLEWORTH,| ‘..e<3 “ag 
Lnavs, > 
monn ec s| > ISU 
ENGINES HAVE MADE & SOLD OVER 63,000 ENGINES & THRASHING MACHINES. MATHEMATICAL INSTRUMENT 
a THEY HAVE A WORLD-WIDE REPUTATION FOR THEIR pues yo 
BOILERS / Mathematial, Drawing and arr te 
OF ALL DESIGNS "= See nses tdente ym me 
Large or Bumall. Price List post free. Engine Divider to the Trade. 
ae Address: GREAT TURNSTILE, ROLBORN, LONDON, W.0. 
Begin * ASK FOR 
Bron & Brass EYRE & SPOTTISWOODE'S 
: CASTINGS. ILLUSTRATED CATALOGUE OF 








WEICHING 
MACHINES 


‘OVER 60 PRIZE MEDALS. 


A DL A Ae 


HENRY POOLEY & SON 


LIVERPOOL, LONDON, 


BIRMINGHAM & GLASGOW 


Branches at Manchester, Newport (Mon.), 
Neweastice-on-Tyne, Derby, &e. 7885 


BLACKBURN, STARLINGS 00, Ld. 


Manufacturers and Erectors 
ef Improved 


ROPE & TAPE 


Lightning 
Conductors 


Gresham Works, 
NOTTINGHAM. 


































FAIRBANKS 


~Aae VES 





3537 














UNDERTYPE ENGINES. 
High-pressure or Compound. 





TRACTION ENGINES. 


CATALOGUES 
Free on Application. 








Lonpon SHOWROOM. 


95, Queen Victoria St., £.C. 























NGINES. 





mei N . LANCASHIRE 


SAW BENCHES 
LERS. 











Also Portable & Fixed Steam Engines, Locomotive-type Boilers, Centrifugal Pumps, Thrash- 
ing Machines, Chaff-cutters, Stackers & Elevators, Grinding Mills, Maize Shellers, &c. 


ae brit COMPOSITION 


redinting of nt ve ie fae, tntncrene a 
aoa Nn LAr ong ti w A GRA 


Used In H.M. caamemn: scostaaiiens gue 
principal Railway and Deck Co.'s. ts 
May be seen where it has been in use for fifteen 
yeare, 





F. LEROY & CO,, 
GRAY ST. COMMEROIAL RD, LOMDOK, Cs 


a_i 


ANHYDROUS uiquio AMMONIA 


FOR ICE-MAKING AND REFRIGERATION. 
As Supplied to the LINDE BRITISH REFRIGERATION CO., LIMITED. 
Absolutely the PUREST AMMONIA PRODUCED. 


WRITE FOR PARTIGULARS AND PRICES. 








The STANDARD AMMONIA 00., Ld. Old Ford, LONDON, F, |2% 


M'NEIL’S PATENT MANHOLE & SLUDGE DOORS 


ee with Flanged Compensation Rings 
withstand the very highest pressures. 







MANUFACTURED aT — 


KINNING PARK IRONWORKS, 
GLASGOW. 






») Tar 





CLYDE SPRIN G WORKS 


W. 8. BROWN, Jun., & CO., ik ea 
¢7, WASHINGTON STREET, GI.ASGO vw. 


MAKERS OF ALL KIND OF SPIRAL, VOLUTE AND FLAT SPRINGS. 








2719- 


sein in, 


suitable for alee Onloars, Toohnical Sts Stadente te & thes 









— eo 


EYRE & SPOTTISWOODE, 


Great New Street, London, E.C. 31% 


THORNTON'S F ot 








SPRING BOW PEN, 


THORNTON'S TRANSPARENT SKIN 
DRAWING in continuous Rolls, from 
20 in. to 63 in. wide. Saves making 
Tracings for Photo Copying. 
NEW CALCULATING SLIDE RULE, 
DRAWING and TRACING PAPER, 
CLOTHS, PHOTO PAPERS, &c. 


Samples and New Edition of this Catalogue post free. 


A. G. THORNTON, 


Contractor to Her Majesty’s Government. 


67, ST. MARY’S ST., MANCHESTER. 
Telegrams : ‘‘ DRAWING, MANCHESTER.” 3460 


Fer Sale, New Steel Screw 


ve aoe Draft CARGO STEAMER, 135 ft. by 25 ft. 
~—_ 400 tons on 9 ft. é6in; Conpeund 
Seaiew at of 70 HP. nominal, and Jarge steel 
Multitubalas Boiler, Also new STEEL SCREW TUG, 
86 ft. i 17 ft. 6in., by 10 fc., fitted with powerful Com- 
8. C0. Engines and ali modern improvements. 








JOSEPH OONSTANT, 
11, Billiter Square, London, E.O. 8319 
Tugs and Cargo og * ‘on sizes for sale and 


bal > 


STEAM TRAP, 





SIMPLE, 
DURABLE, 
EFFICIENT. 





J. 0. R. OKES, 
63, QUEEN VICTORIA ST. 
LONDON, ied 3297 
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WM MUIR & Go 


LIMITED, 


Sherbourne Street, 


MANCHESTER. 
Tele. Address, “‘BRITANNIA, MANCHESTER,” 
Telephone, No. 529. 
MANUFACTURERS OF 
MAOHIN# B TOOLS of the most 

MILLING } MACHIN HS as fellows: 





PROF. Sizes of these Machines vary 

ee | from maa. ap to the; ___ 
HURES UNIVERSAL 

WILLING MACHINES with two 


ones oe to work vertically and the other 
ALFRED "*MUIR'’S Patent MILL- 
ING OUTTHRS, which remove 
= material in a given time than any other 
MILLING OUTTHRS, Ordinary. 
CUTTHR GRINDING MA- 


OHINES. 
GRINDING SACHIN, self-acting, 
pA — or tape: work, 


coLiSW MAND ERE LATHHS, 





Bin. 
sPHOIAL iL BRABS | FINI ISHS: 
LATHE —— 
HANSON'S GING MA- 


OHINES, for Flanging Rings of Boiler 
ALFRED MUIR’S Patent OVAL 
HOLHand OIROULAR HOLE 
BORIN GMAOHIN3®S, for Marine 


J ORDAN'S Patent MULTIPLH 


DRILLING MAOHINE, for 
Boiler Shells and Boiler 


SPECIAL MACHINERY for Ord. 


mance, 
We have in STOCK . or a PROGRE88 ont 
sizes and descriptions of the above, also MA- 
CHINE TOOL8 which are In general demand. 


RYDER'S 
FORGING MAGHINES. 









SUIMWVH FAIS HO ‘UNOS “TIMHL HLIM 


Various Sizes and Weights, ranging 
from 23 cwt. to 6 tons. 


WILLIAM RYDER 


BEEHIVE WORKS, 


BOLTON. 


Original Inventor, Patentee and 
Maker. 





Also Maker of Sawing Machines for Hot Iron, 
Coke-breaking Machines, and other Tools ; 
Fluted Rollers, Spindles and Flyers ; 

Ring Spindles for Cotton Machinery. 2702 











JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, EMERY WHEELS 
EMERY CLOTH, For all Purposes. 


cre coro ROAD, GLASS PAPER, 
LONDON, 8. BLACK LEAD, &o. 


|| SIMPLEX LEAD 
GLAZING 


/ FOR ROOFS, SKYLIGHTS, AND HORTICULTURAL WORE. 
NO SPECIAL CONTRACT REQUIRED, 


NO ZINC, IRON, OR PUTTY —- 


ANY quamneey pt AR esti 
Over 1,000,000 superficial feet in use on 2,500 Structures. 


GROVER & CO,, LIM., g 


HNGINHERBS, &c. 


BRITAMNLA WORKS, WHARF ROAD, CITY ROAD, LOMDOM, X. 


Write for TUustrations and full Particulars (sent post free). 








1236 














Findhorn Viaduct, Highland Railway, Height, 180 ft. Length, 1,170 ft. 


ANDY HANDYSIDE & CO., L®- 


Britannia Works, 104, Queen Victoria St, 
DERBY. LONDON 


Managing Director, 
A. BUCHANAN. 


DOULTON : CO. 
PLUMBAGO 
CRUCIBLES 


Ww oREs: 
LAMBETH, LONDON, ROWLEY 
REGIS, STAFF8., SMETHWICK, 
81. HELEN'S, PAISLEY, N.B., 

and PARIS, 


DEPOTS -: 
Granville 8t., BIRMINGHAM. 
100, Soho 8t., LIVERPOOL. 
St. James 8q., ‘MANCHESTER. 
88 & 40, Bothwell 8t., GLASGOW. 
6, Rue de Paradis, PARIS, 


LAMBETH, LONDON, S.E. 


























Od 8862 








Wells’ icxm"* Painter 
AND LIME & COLOUR WASHER. 


WALLWORK AND WELIA’ PATRETS. 


PAINTING BY MACHINE. 
GREAT SAVING IN TIME, 
PAINT AND LABOUR, 


Painting 
peed up to 
3 sq. yards; 
Limewash 


cca 12 aq. 


wwe ee ME 
each nozzle, 






















Paint Machine, » attached toa Single Air 
Compressor, driven by Belt Power. Can 
also be driven from porate Air Mains. 


iio. q eeomagie Fa tel } £1710 
Nos »  *#£35/| Double ditto - £27 0 
SUPPLIED TO © GOVERNMENTS, 
THE PRINCIPAL RAILWAY €0.’S8, 
GAS WORKS, and ow 
LEADING FIRMS 
in Great. Britain. 











Vertical Steam Engine “A Air Com ressor 
combined with Boiler on Wheel os 
Price, complete 
with all Fittings 
#2100. 

No. 2 Painter 


















Hand Compressor and Paint Holder and 
Sprayer combined, for Stencilling Letters, 

Ornamental Desi; Decorative Work, 
and any class of ainting where the work 
is not very heavy or continuous ... £20 


(Over 1 square yard per minute.) 
A.C. WELLS &C0. “gti Penores ’ LONDON 


WORKS: OHEETHAM, MANCHESTER. 
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PERFORATED METALS 


OF EVERY DESCRIPTION 


FOR COLLIERY AND ENGINEERS’ 
REQUIREMENTS. 


ARTISTIC METAL NAME PLATES. 
W. BARNS & SON, 


PERFORATING WORKS, 


CHALTON ST.. LONDON. N. W. 


PORTABLE CRANES, 
OVERHEAD CRANES, 
HYDRAULIC CRANES, 
WHARF CRANES, os 
DERRICK GRANES, 
FORCE CRANES, 
WALL CRANES, 




























& ROLLER 
BEARINGS 




















BodleyBros.&Co. 


OLD QUAY FOUNDRY & ENGINE WORKS, 


. WORM CEARING FOR REDUCING wppecaes 
ELECTRIC MOTORS. 

ante ee any Swe anes oy, RE 

!¥BICE ON RECEIPT OF POWER AND SPEED, 


|CAMBERTON & C0. 


*| Accurate to Size. 


W. J. FRASER & CO.,"tsome"** 


MANUFACTURERS OF SEAGRAVE-BEVINGTON 


Patent Air Heaters (Fire or Steam), 
For DRYING or HEATING by Hot Aw. 


ACENTS 
WANTED, 











SPECIAL MACHINERY 
DESIGNED & MANUFACTURED 


FOR 


EVAPORATING, 


DISTILLING, CONDENSING, |i 
MIXING, &c. mi 7 i 


caane emevet, wowing | PETROLEUM REFINING PLANT. 


STEEL PLANT 


. COGGING, PLATE, BAR & RAIL 
z= iin 108 











THE SEAGRAVE-BEVINGTON PATENT = 
AIR HEATER, 
THE SEAGRAVE-BEVINGTON HEATER, 
With Air |__ With Air Propeller attached. attached. 


























MILLS. BLOOM & PLATE 
SHEARS, REVERSING MILL 



















Coatbridge, me 
sslbaietieniigaiitinn. Vie Hel LL ENGINES, HYDRAULIC PLANT. 
Makers of the ) Sf _— &e. ESF 
TM Dane 
eS STALLATIONS My a Aap og it ree Sty y 





OF MACHINERY FOR THE 
MANUFACTURE OF STEEL, 





REVINRSING BAR AND RAXTx, DEEX.x, SNWGIME. 8865 














“UNION” BRIGHT DRAWN STEEL 


BESSEMER, OPEN-HEARTH, CRUCIBLE. 










Absolutely Straight. 
Machine-cut Ends. 
Polished Surface. 


New Catalogue of AMERICAN 
TOOLS and MACHINERY just 
issued, went ¢ on a 


LARGE STOCK, IMMEDIA TE DELIVERY 
Of ROUNDS & HEXAGONS. Other Sections from Works only. 











Agents for 
Great Britain— 


BUCK & HICKMAN, *** WHITECHAPEL RD., 


LONDON, E. 
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WORKING. 
































A.&TJ.WMWAIW & 


STRUCTURAL ENGINEERS, 





MANUFACTURERS OF 


STEEL & IRON ROOFS, 


SPECIALLY DESIGNED AND 
=) ADAPTED TO THE REQUIREMENTS OF 


Engineering and Industrial Works, 
Tramway Shedding, Collieries, Gasworks, 
ee ?. Dock Shedding, Produce Stores, &. 
Plans and Estimates farnished on recelpt of necessary {nformation. © Engineers’ or Architects’ own plans estimated for. 
BUILDINGS FOR SHIPMENT AND RE-ERECTION ABROAD A SPECIALTY. 


Mlustrated Catalogues, containing useful information and varied examples of constructed work, free on application. 3569 


LONDON: 49, CANNON STREET, E.C. GLASGOW: CLYDESDALE IRONWORKS. CALCUTTA: 31, DALHOUSIE SQUARE. 














FORRESTT & SON, Liti., Ship, Yacht, Boat Bullders and Engineers, 


THE SHIPYARD, WYVENHOE, ESSEX, & 101, LEADENHALL 8T., LONDON, E.0. 


Telegrams ; ‘‘ Forrestr, WYVaNHOR” ; “ 


z 
6 
E 
, = 
a 
a 
< 
= 
& 
£ 
E 
zu 
< 
£ 
3 
H 
° 


Builders of the Stern-wheel Gunboate, EN. NASER, EL-FA' and EZ. ZAFER, used on the Nile during the expedition to Khartoum. Length, 140 fk, ove 
am; breadth, Bs PU. , ood ay ft. depth at cide. Gompound surfece-condensing machinery, 400 indicated horee-power. 4 


Forrstigr8, LOxpon.” TELEPHONE No. 5942, AVENUB, 








©2 81029813U0H 


nYd 


fer the Colonies, Egyptian Government. 





BUILDINGS & SHEDDING) 


QuewuseAcy) ubiAI|Og ‘QUBWUJEAOH Us}UBdg eu; 


(EAR, STUART 80. 





dae 


! : 
22a | am oe oe ae 


Ns OV Ley OA OF ra 





Points and Crossings to-any Specification. - 


Pe Py 


Portable, Tramway & Permanent Way Material. 








OATALOGUES. 


Catalogues in. Fnglith and Spanish, containing over 


200 Miustrations, 2300 Prices, and complete DATa, 
forming the most comprehensive Manuals on Light 
Railways ever issued. 





WORKS : STOKE-ON-TRENT. 2440 
OFFICES : 20, Bucklersbury, E.C. 


KERR, STUART ACD 





PATENT SLIPS AND DRY DOCK AT WYVENHOE. 066 


ELECTRO GALVANIZING PLANT. 


All communications to be addressed to the London Ofies 
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GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the above and Roman and Lise Oement to 


Stockton, Wilmoote, and Harbury Works 
' Ohief Offices: WARWIOK. 

Depots: WORCESTER WHARF, BIRMINGHAM; 
18, SOUTH WHARF, PADDINGTON, Ww. 

MENZIES & CO., LTD., 


Shipbuilders, Engineers and nh 
LEITH and srlhpeyernp ina ta 


(On Admiralty sathad 





W — nd Padale Steamers for 
a ling Vessels up to 1200 
note Vessels of a 


d Fishing 
ts av “y ian ae a: Fat Drau gut 


B witde of Sere 
Passeng: 









A broad. 


1ipm d 
» ry Roceett tntion ée. —. and 
wi 


slop. 
Dockin i] ‘ 
pe 3 mopats ring Ire ron & nd Wood 
3002 
Dry Docks - Leith Seine Slipway nee 
Telegrams: “ Menzixz 
Telephones : Lxr oe ry hs 


MENZIES & 00., ‘Ltd, Leith ry inverksithing. 





S g SHEETS £WIRES ‘NS > 


3S COPPER A GERMAN 5 ILVER 
eee DGE METALS 


POP 


SAFETY AND 
WATER RELIEF 
VALVES. 


JENSER PLA 
raf SYENI 


co NE 













Send for List 8, Post Free. 


Ashton Valve Co. 


{Hobdell, Way & Co., Ld.), 
1 & &, Rangoon 8St., 


LONDON, E.C. 





-STAMPINGS- 


1. beet gp lg PRONZE 
FORE SHIPBU S ETC 
(SEND FORJLLUSTRATED List) 


“ CGROMrxr.” 


TOUGHENED ALUMINIUM) 


IN INGOTS or yee. 


For Ornamental Casti ings, Patterns, and 
Cabin, Carriage, Blectric Ligh ca lingene and other 


coe An0VT Aun A ot maaan soy mt ema * ONE-THIRD THE 


OROSIER, STEPHENS & OO., 
2, Collingwood St., Newcastle-on-Tyne, 3704 


Telegrams —“ Cromnil, Newoastio-on-Tyne. 


Mat. Tel. 1461, 











='ROBERT ROGER & CO, 





SOLE MAKERS OF MUSHET’S SPECIAL & TITANIC CAST STEELS. 








STERNOLINE THE x 


BEST, Most EcoNoMIGALATHEREFORE CHEAPEST 
LUBRICANT for STAUFFER KALL OTHER Grease LuBRICATORS 


—SoLE MAKERS — 


STERN BROTHERS . 57 Gracecnurch S* E.G. 
STOCKTON IRON STOCKTON-ON-TEES, 


FOUNDRY, 


STEAM AND HAND CRANES OF EVERY DESCRIPTION. 
» STEAM AND HAND WINCHES. 

Ships’ Capstans, Pumps, Steering “ears, Water-tighd 
Doors, &c., &. 


DONKEY FEED PUMPS. 
: Horizontal & Vertical 


STEAM ENGINES and 
YACHT ENGINES. 


SOLE MANUFACTURERS OF 
PEPPER'S PATENT 
STEAM STEERING GEARS, 

AND MAWLAM’S PATENT 3200 
RAILWAY TRUCK COUPLERS, 


nas mse Catalogues on 2Aplictia 


~ SAMUEL OSBORN & CO. 


MANUFAOTURERS OF CRUOIBLES AND SIEMENS 


* STEEL CASTINGS 


Of every kind, and up to 15 tons each. 






































ALL BEST STEELS. FILES, SAWS, RAILWAY SPRINGS. x 
CLYDE STEEL & IRON WORKS, SHEFFIELD. 


CONTRACTORS AND MAKERS TO H.M. GOVERNMENT. | 














RADIAL DRILLING 


MACHINES 


4'O", 4' 6", 5'0” 6' 0”, 7'0” RADIUS. 


5 





3! 0”, 3! 6", 





Large Quantities always in STOCK and PROGRESS. 


NORTHERN ENGINEERING CO. 


LIMITED, 


KING CROSS, near HALIFAX. 
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Prin GS. 





LON DON—9, Cannon St. E.C., and 157, Upper Thames St. 


BIRMINGHAM— Nile St., Sheepoote St., and 10, Coleshill St. 
CARDIFF 31, West Bute St. 


LIVERPOOL—438, Paradise St MANCHESTER—42, Deansgate. 


WROUGHT-IRON TUBES & FITTINGS/: 


FOR GAS, STEAM, WATER, &c., PLAIN AND GALVANIZED. 


IRON OR STEEL TUBES 


Up to 4 ft. Diameter. 


Electrically Welded Fittings 
OF LARGE DIAMETER. 





Iron Boiler Tubes, Steel Boi'er Tubes, 
Well Tubes, Lining Tubes, Perkin’s 
Hot Water Tubes. 


TUYERE & OTHER COILS 


Of all descriptions and to any Length. 

















TELEGRAMS 


WHITAKER BROTHERS, LD. LD. 


ELORSFORTH, LEEDS. 





















“Sibteinagt2 and Sole Makers of T. Whitaker's 


— PATENT STEAM CRANE NAYVIES, 


Double and Single Action Steam Hammer Pile Drivers, 


STONE BRAAHERS. 
Telegrams: ‘QUARRIES, LEEDS.” 


Wer 100 ALREADY SOLD. 


TESTIMONIALS AND PRICES ON APPLICATION. 

















i Seat wx na tae ee ee 


LOOK FOR DIFFERENT TESTIMONIALS EVERY WEEE. 








From the late T. A. WALKER, Esq. | Contractor. 

Manouester Suir Cana, 31st July, 1888. 

your machines at work on this contract. I con- 

to an ordinary Loco, Steam Crane. There is no 
machine ; this is upon the average of a month’s 

Iam, Dear Sirs, Yours truly, 


. A. WALKER, 
p Canal and Buenos Ayres 


Dear Stra, 

I have much pleasure in stating that I have at present eight or nine of 

great advantage to have an Excavating Machine which can be attached 

mee | in doing in fair ground 600 cubic yards per day of 10 hours with a 10-ton 


Messrs. Warraker BRorurs. 


P.S.—Since —e the above we have wt nine more Excavators for Mr, Walker’s Manchester Shi 
Harbour Works. 


sider it a yery grea 





THE MOST USEFUL, 
Tae MOST ENDORING, 
THE Must jE SRATIF TING o 


Xaumas. Gifts 
















= 
$4 116 ¢ =~ 
‘ id “ENGINEER” 
4 2% WATCH. ® 
2 Solid 14-ct. 4 
4 o Gold. * 
Keyless ; 
{ Laer 
Chrono- 
meter 
tale 
Brequet 
ges sma Spring. 


Strong Cases. 


& Keeps accurate time in all climates. = 
; Such are the leading features embodied in the 
P eocretigpngged all of — scientific tap making $ 
‘ essential really improved, 
modern timepiece. Itis tothese characteristics 
. —upon which correct performances so largely de- 

® pends—the ‘‘Enarveer” owes its reputation among 
& professional men, whose L mg of observation 


© 
ny SE 


m which an Sagat eee 
extra. The my’s 
7 6 ere S also | pow 
‘ e Wet. Gold Cases a 
& £7 158. ORpERs sHOULD BE oes WITHOUT Denar 
TO ENSURE Prompt DeLivery. 
FREE. 


A Valuable Book 


Lo) f} sent post paid toevery 
applicant mentioning 


= 
= 
= 
= 








The 


‘H. WHITE Watch Nifg. Go. 


104, Market Street (next to Lewis's), 2769 


3 BEA. 2S OR 









IMPROVED WIRE ROPE 


a) 
— 
ao 
mr 
~¢ 
a 


Will Save Life of Ropes 50 per cent. 
USWA CURLNVUVOD SHAY “ONINVUS 20 “FOV IOVH “ONIATHC ‘ONIQNIM 10 





ADVANTACE OF OVER 30 YEARS’ EXPERIENCE. 


THOMPSON & CO., 


8785 





Engineers and Founders, 


VICTORIA WORKS, TAMWORTH, STAFFS. 
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PARIS EXHIBITION. 


1B8°9e. 


Lubricating Oils 
COLD MEDAL 


AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY L™ 


Oil Refiners, 


AND MANUFACTURERS OF 


Lubricating Oils 


For Land and Marine Engines, 
Cylinders and Valves. 


For Textile Machinery of every 
description. 


For Collieries, Iron Works, 
Mines, and Quarries. 


For Saw Mills, Flour Mills, and 
Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 


For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 














So_e PRopRIETORS AND MANUFACTURERS OF 


VEITCH WILSON’S 


LUBRICARTS.|_ 





PRICE CARDS and SAMPLES MAY 
BE OBTAINED FROM 


PRICE'S PATENT 
CANDLE COMPANY, 


Belmont Works, Battersea, 


LONDON, 








. ">, 


Taint & GLASS, LIVERPOOL. 


[Atel SS Extensive stooms of all descriptions and Sectiong 


MALLEABLE IRON AND STEEL, 




















BRANDS. 4 SHELTON STEEL 





STEEL, 
































COMPOSITE GIRDERS MADE TO SPECIFICATION. 
QUOTATIONS AND SECTION SHEETS ON APPLICATION. 3141 
All sizes and sections of BARS, ANGLES, 
mh 4 
mans. © 
OR 122, CANNON STREET, LONDON; mE. o. 
(WM. M. WARDEN & SONS), 


led read lots din to 20d 
biactai ere mse +9 
SHELTON IRON. 
SHELTON STEEL. 
TEES, CHANNELS, 
GRANVILLE ag GIRDERS, PLATES, SHEETS, &c., &c. 
THE SHELTON IRON, STEEL & GOAL GO., Ltd., STOKE-ON-TRENT, STAFFORDSHIRE 
| 7 PHENN BOLT & AUT C0. 
a> = Ne ay war BIRMIWNW G ” 
<a sansa merase ge 








BOLTS, NUTS, CO COACH CH SCREWS, RIVETS, WASHERS. 


TIN KER, SHENTON & CO., 


HYDE, near MANCHESTER. 


4 JAMES SHENTON, Proprietor. ESTABLISHED 1872. 
ir Telegraphic Address: “DUPLEX, HYDE.” Telephone No. 21. 


MAKERS OF HIGH-CLASS 
LANCASHIRE, CORNISH, VERTICAL, HYDE DUPLEX 


AND ALL OTHER TYPES OF 


BOILERS 


Up to 200 Ibs. Working Pres«ure 
TESTED BY an” PRESSURE 
TO 350 LBS. 


DRILLING, WELDING, FLANGING, PLANING, 
RIVETTING, &c. 


= By Special Machinery of the most 
modern construction. 


Cornish, Duplex & Vertical Boilers 


" ALWAYS IN STOCK OR IN PROGRESS. 109 
















Guardian Building, Cross St., Manchester. 





Please Address all Inquiries as above: 
































THE ACKNOWLEDGED STANDARD 
FOR QUALITY AND 
SERVICE. 


For Mills, Factories, 
Manufacturing Plants, 





Pumping Stations, 
Electric Light Plants and 
Marine Service. 


Fitted with RICHARDSON’S ADJUST- 
ABLE. SCREW RING. 





» WARRANTED TO OPEN at the PRESSURE THEY ARE SET AT. 


6 Send for 1898 Catalogue. Bs. 


THE CONSOLIDATED SAFETY VALVE CO,.85, 87, 89, LIBERTY STREET, NEW YORK, U.S.A U.S.A. 


COWANS, SHELDON & C0., Lé 


CA RIOTS T5i. 

















N 

















Heavy 


LIFTING@ HAULING! « 
PLANT 


SPECIALITY 


ANY 


Size or Power. 





































Telegraphic Address : 


‘* ST. NICHOLAS, 
CARLISLE.” 









Basi 





ABC and 
Al 
CODES 
USED. 
2738 
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Consolidated Saica Pop Safety valve. aBOlL BY STEAM 


, Theobjectionable noise when boiling by steam 

is entirely done away with, and the liquor 

Heated or Boiled Quickly, Economically, 
and Silently. 


LIST OF PRICES. 
dhe. She. Ge. Gis.” 


3 8 in. 
10be.130e.1750.2600 









NUMEROUS TESTIMONIALS. W 


PICKING, HOPKINS & = BOW, LONDON. 





STEAM "TRAPS 


PICKING, HOPKINS & aC 00 3 PATENT TRAPS 


For — the water of condensed Steam from Pipes, Coils, Pans, 

Hea , &c., are well known as being the very best for the 

purpose. They are f° peer. automatic, “require no attention, 
and keep the pipes free from wate 


Benen Rb oe Te, 


MAKERS OF 


_ LIFTS 














POeRUUtiiiiti iyi { I 






STEAM PUMPS, 
DUPLEX PUMPS 
AIR PUMPS, 
TAR PUMPS 
HYDRAULIC 
PUMPS, 


WINDMILLS“ 


For Water Supply, Pumping, Grinding, &c. 


PICKING, HOPKINS & C0,, 


MAKERS OF 
BREWERY PLANT 
SUGAR PLANT. 


DADRA TETURLEIAAS RUB LRO GR DR DELEAR EAST DERE 








ARNOLD WORKS, BOW, LONDON, E. 
AGENTS WAN TEND. 
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.. THE... 


TRATTON 
EPARATOR 


INSURES 


DRY STEAM, 


no matter how long your steam 
nor how much your —, may = 





SEND FOR OUR NEW OATALOGUs. 


The Goubert Mfg. Co. 


NHW YORE, U.S.A, % 





C. R. HEAP, Agent for Great Britain 


47 Victoria &t., Weatminater, London, 


T. & R. LEES, 
HOLLINWOOD, NEAR MANCHESTER. 


—— ESTABLISHED 1853. —— 


BOILERS A SPECIALITY. 
= Ptah Ne, 





3282 Oertificate from Boiler Insurance Company sent with each Boiler, Arranged for coal and wood fuel. 





IMPROVED VERTICALWSTEEL BOILERS. 





Nominal 


Nominal Height of | Dia. of 
BP. | Ba @ be 


WE 














THE WELDLESS STEEL TUBE GO., LTD. 


Icknield Port Road, BIRMINGHAM. 








TRADE MARK 


in Admiralty List; E std. 1872. 
PATENT WELDLESS STEEL TUBES, 
For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, and General mr Sere Uses. 











TRADE MARK. 























BEVER, DORLING “ 60, LTD., 


Makers J re uel CLASS ENOINES for nem eh eat =: 








India Office. 
‘SJHOLNTD NOILOIS 


Admiralty, 


™ Crown Agents for the Colonies, and 
“AUINIHOVIN 
ViL 1VI93dS ONY 


Contractors to H.M. War Office, 
SdWNd X31dNd 





Pair of Main and Tail Rope Hauling Engines, with cylinders 1 18 in. diameter by by 3 ft. stroke, and fitted with Oorliss Valves, (From a Photograph.) 


REGISTERED OFFICE AND WORKS: 


UNION FOUNDRY, DEWSBURY. 


___ Telegrams: _Foundry, Dewsbury. = Telephone: 155. LONDON OFFICE: 69, _ OLD D STREET, ae 


GEO. RICHARDS & CO., L™ 


Broadheath, near Manchester, 


: MANUFACTURERS OF HIGH-CLASS MACHINE TOOLS. 
Contractors for Machine Tools to H.M. War Office, the Lords of the Admiralty, the Council of Stave for India, the Orown Agente for the Colonies, Foreign Governments. 


London Manager - AUSTIN H. HOPKINS, 9, Ranelagh Mansions, Fulham, 8.W. 
Sole Agents for Scotland: MITCHELL, GRAHAM & SON. 46. Bucclench Street, EDINBURGH. 


LIST OF OUR Telegrams—« RICHARDS, ALTRINCHAM.” 
SPECIALITIES. WOE. . 


Patent Side 
Planing Machines 
Pearn’s 
Facing & Boring 

~ Machines. 


Radial =“ 
Drilling Machi es | 4 

Slot > 
Drilling Machines & 


Horizontal 
Boring Machines 











Catalogues on — 























BiH 





ata 


PATENT SIDE PLANING MACHINE (500 in use). ape: 


Lathes, &c., &c, 




















~ Simpson-Bodman fray tars tp 





SUPERHEATED STEAM SYSTEM 


FOR ROAD TRANSPORT. 








CATALOGUES, 
ECONOMICAL TRANSPORT of LOADS DESCRIPTIVE PAMPHLETS, 
of 8 to 5 tons, 30 to 40 miles = in and 
r i ih EXPERT ADVICE 
FREE ON APPLICATION. 





POMONA ENGINE NE WORKS, CORNBROOK MANCHESTER. 


Friction Couplings and Friction Pulleys 


TO TRANSMIT UP T0 1000 HP. 
CHEAPEST andBEST 
in the Market. 


Ae?’ 300,000 xp. IN USE. 


ILLUSTRATED CATALOGUE con Simple Rules for Transmission of 
Power by Ropes, Belts, Shafts, and Wheel Gearing, POST FREE, 


== ) BAGSHAW & SONS, L® 


ua BATLEY, Y ORKSHIRE, wo (ORKSHIRE, 20 


FRANCIS BERRY & SONS, 


SOWERBY pene, es 


























, 7. a in Centres Crank-Shaft Turning Lathe. 
CONTRACTORS 1 TO oa BRITISH AND FOREIGN GOVERNMENTS. Es cablished 1832, ' : 


8021 


Fire, Waterworks and 
Hlevator Pumps. 
Guaranteed not to stick. 





« IT IS THE STANDARD. « 














THE MASON REGULATOR CO. 


BOSTON, MASS. ; U.8.A. 


Manufacturers of 
Steam Pumps, Reducing Valves, Damper Regu- 
lators, and Steam Regulating Azpliances of all 
descriptions. _ 


COFENHAGEN : aria Street is, LONDON: 

fA) Queen Victoria re NTWERP : ‘338, 
Rue des Fok es. SYD Ate ae 
Street. OURNE: ri FEN Street. 


JOHN BELLAMY, 


Engineer and Boller Maker, 
MILLWALL, LON NDON. 


Telegraphio Address: “Bellamy, 
grape earns Noe slot 











High (aes BOILERS of al types 
Tanks, Cisterna, Cylinders, do. *” 
E 
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Telegr rams: | 
COMPANY-EBBW VALE” fe 
FURNACES: ‘LONDON |g 





| Telephone: | 



























— Ss PROCESSES. 
Steel Sleepers & Keys , 1000.4 WAGON & OTHER VARIETIES of LAMINATED Structural Sections, 
oe —. . Pi RON, TIN PLATE BARS, BLOOMS, BILLETS 
eal Merchant & Pig 
every description. sien i 


Mr. W. DAVIS, 4, Gloucester Place, Swansea. 


Mr. C. E. FRY, Tower Buildings, Brown Street, 
Manchester. 


Mr. A. McBEAN, Lichfield 8t., Wolverhampton. 


Messrs. W. CLARK & CO., 141, West George 
Street, Glasgow. 


Mr. T. THOMPSON, 1, Old Hall &t., Liverpool. 


ROBEY & SO “DTD., 
a. LINCOLN. 





BestWelsh bisaid Coal 


Special Facilities for Exportamd 3505 
Shipping at Cardiff, Newport and Birkenhead. 























A) a re 





Upwards of 19,000 Engines at work in all parts of the World. 


ILLUSTRATHD CATALOGUES POST FREE. 
BRANCHES AND AGENCIES ALL OVER THE WORLD. = 


LONDON OFFICE: 79, QUEEN VICTORIA STREET, E.C. 

















Dac. 29, 1899, ENGINEERING. 31 
DICK, KERR & CO., L’ 
, | ww 
ieee ” BHAD OFFICH: C mie , 
snd Gable. Aabeie: 1410, Cannon St., London, E.C. 4:1. H C, Lieber’s, 
‘s Dicker.” | Engineering. 


Works: KILMARNOCK, SCOTLAND. ose 


a 







Light and Heavy Rails, 


ALL SECTIONS.. 


- Electric and Cable Tram- 
way Equipment, 
Turntables & Traversers: a Kenerators and Motors, 
Points and Crossings. A i Carhodies and Trucks. 
Locomotives and Wagons, <pweg i@ Poles & Overhead Material 
Engines and Boilers, Electric & Cable Conduit, 


Girder Tramway Rails, 


ALL SECTIONS. 
—§ 
é 


SS 





- # 





nd Tipping Wagon. 
BNGINADRS AND ConTRACTORS. 


COMPLETE TRAMWAY & LIGHT RAILWAY EQUIPMENT, 


At HOME and ABROAD. 8751 


DAVEY, PAXMAN & GO., Lto, COLCHESTER 


ENGINEERS AND BOILERMAKERS. 


HNGINES IN ALI SIiZks. 























SPECIALITY : 
ENGINES AND BOILERS FOR RLRCTRIC LIGHT INSTALLATIONS. 
ECONOMY, "EFFICIENCY; | BORE a 
MAKERS OF and DURABILITY. 


Compound Portable and 
€emi-Portable Engines. 
Vertical Engines and 

Boilers. 

ae, «(Vertical Hoisting Engines 

“ and Boilers. 

Compound Semi-Fixed 
Engines and Boilers. 


**Peache” Patent High- 
Speed Engines. 


Tandem Engines, Simple 
and Cornpound. 


“Corliss” Engines. 
Triple-Expansion Engines. sg 
Horizontal Winding Gara 

















¢. Engines. buds oe oe a Ew Compound & Simple Hori- se — = 
Air Compressors HORIZONTAL COUPLED COMPOUND zontal Fixed Engines. 
sinc tetess é ‘CORLISS ” ENGINE. a 
P ‘ 2 Ore Crushing Machinery. LOCOMOTIVE SEMI PORTABLE 
umping Engines. ; BOILER. 
PATENT ‘‘ ECONOMIC” STEAM Condensers. Pumps and Pumping Ma- 


BOILER. chinery. 


Mining Machinery. 
Gold Crushing Machinery. 





Telegraphic Address: 
‘* PAXMAN, COLCHESTER.” 


Tel. No, 52, Colchester. 





CATALOGUES AND HORIZONTAL COUPLED COMPOUND 


PRICE LISTS CONDENSING ENGINE. PHOTOS. AND be 
Berri mete — ESTIMATES aN 
6 See Post F, tion. = 
————— ee LONDON OFFICE : Post Free on application. 


OY OTS Bie “WINDSOR” HIGH-SPEED VERTICAL 
COMPOUND ENGINE. oe 78, Queen Victoria Street, E.C. —- 3565 COMPOUND ENGINE. 


SEMI-FIXED 
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“BELLISS & MORCOM, LTD., 


LONDON OFFICE: 9, Victoria Street, 8.W. ENGINEERS, lie I ee, 


SPECIALITY. : 


PATENT SELF-LUBRICATING QUICK-REVOLUTION ENGINES 


FOR 


ELECTRIC LIGHTING, POWER OR TRACTION. 


SUPPLIED OR IN HAND FOR 


CORPORATIONS (Lighting and Tramways) :— 
Bury, Croydon, Chester, Wolverhampton, Kingston-on-Thames, Bedford, Ayr, Cheltenham, Taunton, 
Blackburn, Sunderland, Plymouth, Belfast, Llandudno, Edinburgh, Canterbury, Leith, Burnley, 
West Hartle ‘& Bootle, Hull, Gloucester, Aberdeen, Coventry, Worcester, Rochdale, Darwen, 
Tynemouth, eeds, Buxton, Cardiff, St. Pancras Vestry, Shoreditch Vestry, Bloemfontein (South 
Africa), East London (South Africa). 


ELECTRIC SUPPLY CO.’S (Lighting and Tramways) :— 
National Electric oe Co., Preston ; Shrewsbury, South- 
ampton, Winchester, 3irmingham, Yorkshire House to House 
Co., Gibraltar, Ventnor, Bromley, Reading, Guernsey, 
Alderly Edge, Salisbury, Blackheath and Greenwich, Charing 
Cross and Strand, Windsor. 


WORKS, &c. (Lighting and Power) :— 

Siemens Bros. & Co., Ltd., Woolwich ; India-Rubber, Gutta- 

Percha and Telegra h Works Co., London ; Vickers, Sons and 
Maxim, Ltd., Sheffield ; Brunner, Mond & Co., Ltd., North- 

wich ; Smith’s Dock Co. , Ltd., North Shields ; London & India 
Docks, London; Dorman, Long & Co., Middlesborough; J. 
Brown & Co., Ltd , Sheffield ; Blackpool Winter Gardens, New 
Brighton Tower & Recreation Co., Glasgow District Subway, 
North Eastern Railway, Waterloo & Baker Street Railway, 

London ; Great North of Ireland Railway, East India Railway, 

Great North of Scotland Railway, Port Elizabeth Harbour 
(South Africa). 


RAILWAYS :— 


Waterloo & City Electric Railway, London. 3178 
Metropolitan & District Electric Railway, London. Lge 


_"Liaitekees Established 1852. Pence Cross and Strand Electric Supply Station, 12 Engines, total 6000 HP. 
oe 


GREENWOOD & BATLEY, Ltd., 


ALBION WORKS, DLHEDS. 


MAKERS OF SPECIAL AND GENERAL TOOLS. 






















INOLUDING 


PNEUMATIC 
AND POWER -DRIVEN 
HAMMERS. 


CIRCULAR & ENDLESS 
SAWS 
FOR METALS. 


BOLT & NUT FORGING 
AND 
FINISHING 
MACHINERY. 

















OIL) MACHINERY 


for Crashing Oil Seeds 


and Nats. 


MACHINERY FOR 
CARTRIDGES AND 
SMALL ARMS. 


MACHINERY for 
Treating Waste Silk, 
China Grass, &. 


RLBCTRIC DYNAMOS 
AND MOTORS. 


De Laval’s Patent Steam Turbine Motors, Turbine Dynamos, Turbine Pumps and Fans (for Gt. Britain and Colonies, China and Japan). 
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THIS JONES & LAMSON "BIRMINGHAM, 
LA rire 


Can Turn, 
Screw, Bore, ™@ 
Tap, Profile, &c. 


EVERY CONCEIVABLE a 
KIND OF MACHINE PARTS WITHIN apa, 
ITS CAPACITY. 


ll diameter il 
and 24 long. 


PARTS OF... 

STEAM ENGINES, 
GAS ENGINES, 7 
DYNAMOS, MOTORS, MACHINE, COR am 

PUMPS, SPRINGFIELD FIN) 
PRINTING PRESSES, 

MACHINE TOOLS, 
FABRIC MACHINERY, Py 
ARMS and AMMUNITION, — - 
LOCOMOTIVES, 
STEAMSHIPS, —— 
and scores of other kinds of 


wate" Tutt TURRET LATHE. - 
OUR oF FLAT 


; EASTON ANDERSON & COOLO " y ‘. oe an aan : zi ~ a y i | 
== it _f WSS : SS Z Aa \ \\ES 
= a} \\ | = a : E \) = 
ELECTRIC GEAR FOR LIFT TO CARRY 100 PASSENGERS, DEE SON 


One of 16 Electric Passenger Lifts supplied by us for the City and South London Railway. 















HENRY py & Oo., & 00., 26, Pall Mall. 
Guraany, HOLLAND, ‘BELGIUM, SWITZERLAND, 
A- HUNGARY and Tray: 


AvstRt 
t | M. Korsmann, Charlottenstrasse, 112, Dtisseldorf, 
Germany. 


e)/ Francs: Pa. Bonviiain, ILLAIN, 6, Rue Blanche, 6, Paris. 











| A\K, v 
| yones & Tamsove 


























HEAD OFFICES AND WORKS:- 


ERITH IRONWORKS, ERITH, KENT. 
seamen ta. EASTONS, ERITH. Telephone: No. 4, Dartford. 
BROAD SANCTUARY CHAMBERS, 


BROAD SANCTUARY, S.W. 


Telegrams: ‘‘ EGYPTIAN, LONDON.” Telephone: No. 545, Westm‘nster. LI MITE D. 














SPHCIALITIES: 


ELECTRIC LIFTS & CRANES. “ERITH” ENGINES (High-speed). 
_ PUMPING ENGINES. WATER SUPPLIES.  « 






























SRR ee ET TT TRENT TE METI 2, 35 TA 
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HORNSBY 


SAFETY WATER-TUBE BOILER. 











Good Separation of 


Easy of Transport. 
Sediment. 








Simple to Erect. Headers Mild Steel 


throughout. 


Economy in Space. 
‘ y ‘ Suitable for 


all kinds of Fuel :— 
Bagasse, Refuse, Wood, 
and 
Anthracite Coal; 
for using Waste Heat 
from 
Iron Furnaces, &c. 


Improved 
Circulation. 





Steadier Water Level 
and 
Drier Steam. 














SEND FOR 
Best Facilities for 
Cleaning and ILLUSTRATED 
— CATALOGUE. 








The above represents & portion 1 of a Ba a Battery of Boilers supplied to the Charing Cross & Btrand Electricity Supply Corporation, Ltd. 


R. Hornsby & Sons, Limited, Grantham, England. 


London Office: 76a, Queen Victoria Street. 


ote ame v2 A SAMO 


Pneumatic Portable Rivetters 


A serious defect in all existing air rivetters is 
the — a ge in — closing ors ot - g j p y UY Uy j 
rivet, due to slight erences in the len of 1 ‘ Heiss Yyy ty yyy 
rivet, thickness of plates, or clearances in a tees y YY oe ae oy , yy Ga eee J 
holes. This variation arises from the peculiar ac- j GY oy 4 _ “i Wf, YY i YY YM) we Ys 
tion of the toggle gear hitherto employed in such ae Uj (Yj y a 2 Yj VW bi i wy y Y 
1 ago ee the objection is oy epee nigh Ue GY4Y st ZU . 
the use 0 justing screws w regulate the | ni Ys Y Waar 
distance between the dies. Such seaniatien depends eas Blas Qed 

ven, Wi 
4, WY 























entirely upon the care and skill of the workman, 
and it is therefore an element of great uncertainty, 
— inevitably to a large proportion of defective 
wo 


This defect has been completely overcome in a 
very simple and practical manner in the “‘ Fieldin ng 2 
Pneumatic Machine, which exerts a virtu 
constant pressure upon the rivet throug 
about the last quarter of the stroke of rivet- 
ting die. Thus any variation affecting the 
finished length of the rivet produces no 
difference in the pressure exerted upon it— 
an advantage of the utmost importance in securing 
regularity of quality in the rivetting, and also in 
the s of rivetting, since there is no necessity 
for adjusting the dies as in other machines. 


The “Fielding” Air Rivetter is much more 
economical in the use of compressed air, from the fact 
that the air used for the rivetting stroke 
serves afterwards by its expansion to cause 
the return stroke. 


A further advantage is the greater safety of the " So FROM PHOTO OF 


























tae. there being no exposed part of the | | a 12 FIELDING PATENT 
machine in rapid motion, as in the case of toggle [iam i iecaaateates Dig gota — 
arm machines. al 
_ Gan] Width. | Diameter ot ive | Code word, | Tht oe a pe expo eS ee te eee 6 |: nee ee 
a i. in. es a The piston Lay ey oe a a ad hh the ary he Peking, = : Sole Proprietors TWEDDELL’S * sesame 
1 perfectly true and smooth surface, ordinary hemp » 80 . HINERY. 
= | i : Terrier 4 there is 5a at nies eae tenn or which cannot be easily savin seek PLANTS. 
eo | | 1 eine ANY OTHER SIZES QUOTED FOR. 2721 GAS and OIL ENGINES. GAS PLANTS. 














EIaLDING & PLATT, ww. GLOvUCZIISTE FR. 
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THOS. FIRTH & SONS 


BtrIMrT 
Telegrams: 


NORFOLK WORKS, SHEFFIELD, ENG. | “FIRTH,” SHEFFIELD. 


CORUCIBIE CAST STHEHLEL 


FOR TURNING AND BORING TOOLS, DIES, PUNCHES, SWORDS, BAYONETS, &c. 
SHEETS FOR ALL. PURPOSES. 


SHOES & DIES FOR QUARTZ CRUSHING. 


SELF-HARDENING STEEL A SPECIALTY. 


SPRING AND SHEAR S'TEIEIL.. 


FILES, SAWS AND EDGE TOOLS. 


i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i 


LONDON OFFICE: 36, Victoria Street, Westminster, S.W. — 


PARIS: P, BONVILLAIN, Rue Blanche 6, Sq. de | FRANKFORT/8./M.: SOHMIDT & OLEMENS. BARI, ITALY: P, A. NENOHA, VALPARAISO: ROSE, INNES & 00. 

la Trinite, BAROELONA: M. SARRET, NEW YORK: WHEELOOK, LOVEJOY & 00. TOKIO: A. J. 8, LEFROY. 
BERLIN : JACOB RAVENE, SONS & 00, CONSTANTINOPLE: SIDNEY NOWILL & 00. SAN FRANOISOO: THE ABNER DOBLE 00, FREMANTLE, W. A.: H. WATSON WILLIAMS, 
8ST. PETERSBURG: PAUL GROSOH, HAMBURG: SCHULTE & SOHEMMAN and H. | MONTREAL: H. W. DE COURTENAY. OHARTERS TOWERS, N.Q: A. B, BRIGHT & 00 
ODESSA: J. G. CROOKSTON, HOLM, MEXIOO: WM. YOUNG & 00. JOHANNESBURG: RALEIGH & ROOKEY. 


THOMAS PIGCOTT & CO.,L" BIRMINGHAM 


GAS, HYDRAULIC AND GENERAL ENGINEERS. 
























































WELDED & RIVETED PIPES from 8 in. diam. upwards, 


FLANGHD AND SOCEHT JOINTS OF HVERY DHSORIPTION- 






i | 
— 


Waist Senet 








KIMBERLEY SOCKET.. 





SINGLE SOCKET. PICCOTT’S PATDINT SOCKET, 
STEAM MAINS for high-pressure, to Admiralty and Board of Trade requirements. 

PIPE LINES for Water Conduit, and Mining Purposes: WELDED RESERVOIRS for Gas, &c. 
LARGE MAKERS of Oil and Petroleum TANKS, Welded and Riveted PANS of every description. 


PLATES, SHEETS & SECTIONAL IRON in Stock, ready to be worked up into TANKS 4&c., tor immediate albeit 
LONDON OFFICE: 14, GREAT ST. THOMAS APOSTLE, F.C. ee SC TN.” 
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THORNYGROFT PATENT WATER-TUBE BOILER, 











THE PATENTEES ARE PREPARED TO GRANT LICENSES FOR THE MANUFACTURE OF THESE BOILERS. 
Agents for the United States of America; JOHN PLATT & C., Fidelity Building, 97 to 103, Cedar St., New York, Agent for Russia: R. RUNEBERG, Bureau Vega, Liteinij pr., 57,-St. Petersburg. 


FOR PRICES AND PARTICULARS APPLY TO THE PATENTEES AND MANUFACTURERS —— 3749 


JOHN I. THORNYCROFT & CO., Church Wharf, CHISWICK, LONDON. 


PUMPING MACHINERY 


FOR WATER WORKS AND MINES. 


























UPPLIED TO THE INDIA OFFICE 
ee T Ff HIGH 


HATHORN DAVEY & C 





Telegrams : 
HATHORN, LEEDS 


EDS 
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Rankin & Ludington, Ltd., 





10 & ll, STONECUTTER STREET, 20 & 22, RUE RICHER, 
FARRINGDON STREET, PARIS. 
LONDON, E.C. 


Factories at Waterbury, Conn., U.S.A. 
MANUFACTURERS AND DEALERS IN 


Modern American Machinery, 


INCLUDING 


Power Presses of all kinds, Rod Mills, Continuous Wire- 

Drawing Machinery; Rivet, Bolt and Nut, Hinge and 

Cartridge Machinery; Rolling Mill Machinery, Tube Mill 

Machinery (including both Chain and Hydraulic Benches), 
Tube Pointing Machinery and Power Pumps. 


WE ALSO MAKE A SPECIALITY OF STERL, CHILLED 
IRON, AND DIAMOND DIES FOR WIRE. DRAWING 


INFORMATION ON ABOVE CHEERFULLY CIVEN. 











“COLD HEADING MACHINE. 


These Machines are built in all sizes with either single or double 
stroke, and either open or solid dies, and are adapted to a large 


variety of uses. They can be seen in operation in our London 
Showroom. SEND FOR CATALOGUES. 8578 * 














Conca aetna NEST STE 














a 8 7 
75 |.HP. 
DOUBLE ACTING | 


COMPOUND CONDENSING 
ENGINE, 


WORKING WITH 


SUPERHEATED S/EAM, 


The temperature of 
which is 


“AUTOMATICALLY 
regulated by the 
GOVERNOR, 

USES 


11.5 Ib. 


Of STEAM per I.HP. per 
hour. 


me iO ee 


For Full Particulars 
apply to su 
The SCHMIDT S STATIONARY ENGINE E C0,, Ltd., 8, Queen Anne’s Gate, a Westin: S.W. 
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JAMES T. DONALD &CO., La. 


345, ARGYLE STREET, GLASGOW. 


MODERN MACHINE TOOLS. 


—— ESTABLISHED i834 — 


























ENGINEERS, BOILERMAKERS, 


Da y, Summers & Goa, 2: evs 


Russian Government, The Royal Spanish Government, The Egyptian Northam Ironworks, SOUTHAMPTON, 


Government, Crown Agents to the Colonies, &c., &e. 











These ‘Works, which covers 10 acres, are situated on the River Itchen, close to 
Northam Station, on the London and South-Western Main Line. 

There are two Steam Hauling-up Slips and two sets of Steam Sheers on the premises, 
with extensive Wharf accommodation, and the firm manufacture their own Castings and 
Forgings. 
oe workshops are fitted with the best and newest type of machines and tools and 
powerful overhead travelling cranes. 





ORIGINAL INVENTORS AND PATENTEES8 OF 


= HAULING-UP SLIP MACHINERY. 
Floating Sheers. REPAIRS TO VESSELS AND MACHINERY UNDERTAKEN WITH DESPATCH. 


ICE-MAKING AND REFRIGERATING MACHINERY 


(P. SCHOU’S PATENT) ON THE AMMONIA COMPRESSION SYSTEM, FOR 
COLD STORAGE PURPOSES. 


Most Economical in Working. 
OVER 2&O PLANTS RUNNING IN ALL PARTS OF THE WORLD. 


FOR PARTICULARS AND ESTIMATES APPLY TO 


THE NORTH-POLE ICE & REFRIGERATING GO., L™ 


8, QUEEN ANNE’S GATE, WESTMINSTER, S.W. 


SIR WILLIAM ARROL & CO.., td. 


DALIARMNOCE IRON WOREZHS, BRIDGETON, GLASGow. 


CONTRACTORS, ENGINEERS, 
BRIDGE BUILDERS, 


DESIGNERS OF STRUCTURAL 
IRONWORK. 


— ALSO MAKERS OF — 


HYDRAULIC PUMPING 
ENCINES. 


© Accumulators. 
@ ARROL'S 






















































= ——- Se ‘ey | 4 — \ Aa = PATENT 
2 i / NYA on, Nl : = \ ___ HYDRAULIC 

———— ee | ~ y Ya : RIVETING 

SS MY i | \ MACHINES. 


CRANES. 
‘| Stamping ng Presses, 


&e., Se, 3501 














WYDRAULIOISTAMPING : PREoS 
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&Cn 











LARGE LARGE 
STOCK STOCK 
HICH GRAD HICH GRADE 
TIME TIME 

LABOUR- LABOUR: 
SAVING | SAVING 

MACHINE) MACHINE 

TOOLS. TOOLS. 








85, QUEEN VICTORIA STREET, and Nos. 1, 1a, and 2, LAMBETH HILL, 
LONDON, Ei.C. - 


aes. ener Sen ean i i cn cect eemene edhe renee Tm SN SaaS e" EES 
cS. EB". SWAT TEL, Earp... worse Mies: SMOL, TALPAL! 
areenisneD Special & General i ncaltceren TOOLS aces All 


For Constructional Ironworkers, Bridge and Shipbuilders, General Engineers, Machinists, &c. 
Paragon Ironworks, FLALIP AX, Eng. 


Ready for Delivery, 
one of the largest and 
most varied stocks of 
Machine Tools in 
England. Send for 
Illustrations and prices, 
Inspection Invited. 








Designer and 






Oonstructor of 


r All kinds of SPECIAL TOOLS, 
ma Every Machine Guaranteed ACCURATE and 















éft. Wall Radial Drilling Machine. 1i-in, Stroke Shaping Machine. “609 WELL FINISHED, —rmprovea Angie Iron Bending Machines 
Telegraphic Address : 
Telephone mammmamprecesiss SS oheet “READERS, NOTTINGHAM.” 
No. 


High-class STEAM ENGINES, 


a = 


414, 


INDEPENDENT 





CONDENSERS, 

STEAM HOISTS gd ENGINEERS, &c., 
PUMPS WD NOTTINGHAM. 

Established 1850. 
\ _ set 
COLLIERY WORK. WINDING, HAULING 
AND AIR COMPRESSING ENGINES,  SHAFTING, 
GEARING, PULLEYS, &. SKIN-SPLIPTING MACHINES. ” 
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WELLMAN-SEAVER ENGINEERING CO., 


ENGINEERS, CLEVELAND, OHIO, U.S.A. 


Ondertake the design and construction of STEEL WORKS, and the BUILDINGS, PLANT and 
MACHINERY connected therewith. 


Specialities: WELLMAN'S PATENT ELECTRIC CHARGING MACHINES for Open-Hearth 
and Re-heating Furnaces, and ELECTRIC CRANES ane HOISTING GEAR of all kinds. 


siap MELLMAN, ELECTRIC OPEN-HEARTH CHARCING MACHINE. T.ondon Office: 47, Victoria Street, Westminster, London, England, 


oa no srciaemaieaaiie 


WEIR FEED HEATER 
DIRECT-ACTING FEED PUMPS 


Is THE 


Standard Installation Adopted by the Leading Steamship Companies throughout the World. 


FOR ECONOMY, 
BEEICInNCyY, 
RELIABiLiITy. 


CONTRACTORS TO THE ADMIRALTY & TO FIFTEEN GOVERNMENTS. 


un ore: Gl & J. WEIR, Lid., 


78, BILLITER BUILDINGS, “@GIWEIR, GLASGOW.” 







































CATHCART, 
EC. GLAS Gow, “HYDKOKINETER, LONDON. 
Faraeeote te, wen. H. W. WARD & CO., Machine Tool Makers, 


TELEGRAMS: “TUDOR, BIRMINGHAM. : Lionel Street, BIRMINGHAM. 
FLAT 


Turret Lathe, 


9in. by 24 in. by 30, 
With Automatic Chuck and 
8elf-feeding Device. 
This Machine is of massive 
build, and posserses several 
constructional features which 
will commend it to progressive 
managers as an advanced 
labour-saving tool. 


WRITE POR FULL DETAILS. 


—, H. WeWARD & 60., 


i roa ‘ 7 Lionel Street 
ph ; BIRMINGHAM, 
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THE BROWN HOISTING & CONVEYING 
MACHINE CO. 


HEAD OFFICE AND WORKS : CLEVELAND, OHIO, U.8.A. 

















EUROPEAN OFFICE: mee Addren: 
39, VICTORIA ST., LONDON, S.W. 


PATENT 
Coal and Ore Handling coreg gal 
SHIPBUILDING CRANES, 
FURNACE-HOISTS AND HIGH-SPEED 














For the Handling of Materials at Steelworks, 
Gasworks, &c. 
— ALSO ALL TYPES OF — 
ova Electric Travellers, Locomotive Cranes and 
Hand-power Cranes 


AN ABSOLUTELY AUTOMATIC LOGKNUT. 





T-ton ELECTRIC SHIPBUILDING CRANE. 3316 








A COIL OF STEEL OF IMMENSE POWER. 


i THE GREATER THE VIBRATION THE FIRMER THE GRIP 


CT il 








® Is more Effective than Two Nuts and 
a Split Pin. 


Will never Slack Back. 

Does not injure the Bolt. 

Has the Appearance of an Ordinary 
Nut. 

No Washer is Required, either Spring 


fi or otherwise. 


J 


Is considerably Cheaperthan TwoNuts 

Can be placed in position or removed 
without any difficulty or special 
appliance. 











Write for Copies of Testimonials, Prices, &c,, to 


The Helicoid Locknut Patents (Parent) to, Ltd, © 


ACTON HILL WORKS, ACTON, LONDON, W. #2 


——— 


JET, SURFACE AND EJEOTOR OONDENSERS, 


WITH OR WITHOUT 


KLEIN’S COOLING PLANTS. 


KLEIN’S ACCUMULATOR CONDENSERS 


AND 


BVAPORATIVE CONDINSIENS. 


THE KLEIN ENGINEERING COMPANY, LTD., 


9, SOUTH PARADE, MANCHESTER. 
Telegrams: “ Modernise, Manchester.” Telephone: 4070, Manchester. 2970 
































~ (KLEIN'S PATENT WATER COOLER. URFACE CONDEKECR. on FILTER. 
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TAYLOR & CHALLEN, 


Sef aang 


Engineers and Machinists, 
DERWENT FOUNDRY, CONSTITUTION HILL, 


BIRMINGHAM. 


REFRIGERATING MACHINERY. 


Haslam’s Refrigerators »m# Ammonia & Compressed Air Systems, 


ADOPTED BY ALL THE LEADING SHIPOWNERS AND MEAT COMPANIES IN THE WORLD. 








SPECIALITIES: 
POWER PRESSES of all descriptions and weights, 
TOGGLE DRAWING PRESSES. 
DOUBLE CRANK PRESSES. 
FORGING PRESSES for Bolts, Rivets, Nuts, Spring Heads, 
ARMATURE DISC NOTCHING PRESSES. 
LATHES for Spinning, Trimming and Beading, &c. 
SHEARS for Cirele and Straight Cutting. 
Coining.and Metallic Cartridge-case MACHINERY, 
PLANTS OF MACHINERY for the ‘production of 
Gun Cotton and Military Gunpowders, 3736 

















IOZH!I PLANTS UF TO 200 TONS CAPACIT YT. 


THE HASLAM FOUNDRY & ENGINEERING CO., Ltd. 


(INOORPORATED WITH PONTIFEX AND WOOD, LTD.), 
UNION FOUNDRY, DERBY. LONDON OFFICE: 34, NEW BRIDGE ST., B.C. 


5000 FRANCS AWARD 


—— TO THE 


“PROCTOR” MECHANICAL STOKER, 


IN COMPETITIVE TESTS MADE BY THE MUNICIPALITY OF. PARIS. 


The Delegates of the Technical Commission of the Municipality of cee have concluded their teste with 110 different Mechanical Stokers, and made their award of 
6000 Francs to Fest Mechanical Stoker. The competitive Stokers represented 
76 in France, 19 in Bogland, 4 in Germany, 3 in Amin 3 in Antes Hanguy, 2 in Italy, 1 in Belgium, 1 in Poland, 1 nationality unknown. 


The following extracts are from the report of the Commission in announcing their a 
In referring to No. 85 (Proctor’s) Stoker test, they | say, “In the trials made at Javed | Workshop, this Smoke Consumer was NEARLY PERFECT, the analysis of 


the smoke being only 7% compared with an ordinary 
“The results of the experiments were most remarkable.” 
Pans comp al this sponte in all its parts is simple, plain, and has | nothing unnecessary about it, and is not liable to get out of repair. The system appears 


very appropriate for a range of boilers, and its installation is not very 
During the rimente this stoker worked aeeey from Feb. 8th till March Sth, night and day. There were four Re viz. ; the 10th hyp =o March, at 


© expe! 
ao meluabaaiin ele tne atk Ge aadeie been operation. Two experiments at a rapid rate on the 19th and 26th of Feb., with two engines in opera 


**In both cases the work was easily done.” 
** The taking down of the apparatus was done rapidly and easily, and all the parts were found in good condition.” 
“ PROCTOR, 


J. PEROOTOR, Hammerton Street Ironworks, orks, Burnley, May 5th, 1898, teeervble Adares: F fo. aif es 


GURDEN’S 
Positive Rotary Pump 


(PATHNTHD). 


For Breweries, Tanneries, Quarries, Chemical Works, Drainage & Foundation Work, &c. 



























































* CAPACITY OF THE CENTRIFUCAL PUMP, WITH THE FORCE OF A PLUNCER PUMP. 
NO VALVES TO CET OUT OF ORDER. EXTENSIVELY USED 1N AUSTRALIA. 





33% 


APPLY FOR PARTICULARS "AND TESEMONIALS TO 


/ FRASER & CHALMERS, Ltd., 


43, THREADNEEDLE STREET, LONDON, ELC. 
WORKS—BRITH, KENT. os se 
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,BEMENT, MILES & CO, foe: 


GOW tee Mnieurnst Metal Working Machine Tools, 


a. | Se ee LATHES, PLANING MACHINES, SHAPING MACHINES, SLOTTING MACHINES, 
—_— > By MILLING MACHINES, 
DRILLING MACHINES, Vertical, Multiple and Radial; BORING MACHINES, Vertical 
and Horizonta!; PUNCHING and SHEARING MACHINES. 
PLATE BENDING MACHINES. 


STEAM HAMMERS, STEAM AND HYDRAULIO 
= RIVETING MAOHINES, &c. mee 
—— : LONDON : C. W. BURTON, GRIFFITHS & CO., Ludgate Sq., Ludgate am 


PARIS: Fenwick Freres & Co., 21, Rue Martel. BERLIN: fommmanaesahe Scuutrs, Spandauerstrasse, 59 
BRUSSELS : Scnucuarpr & Scuvir®, 17, Rue du Fosse aux Loups. VIENNA: Scuvcuanor & Sours, Breltegases, 17 1. 
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= ae E 4 % N.B.—The BEST FEATURES of both are now embodied in the Cranes 


a VOOR = A 1e< ; manufactured by 
=) = 
be 


r aut Scr _ ) JESSOP & APPLEBY Bros.) Lo 











<= 
ae Telegrams: “ a Luicester” ; ‘‘ MiLLwriest, Lonpox.” Telezhcne : 73, I z1crsTER ; 6901, Baxx. 
: DN, B.C. Works: LEICESTER. 














The Crown Ironworks, GLASGOW. 
Sole Licensees and Makers of DE LA YERGNE MECHANICAL REFRIGERATING AND ICE MACHINERY. 


MANUFACTURERS OF 

ESTABLISHED 1860.) Safety Valve Springs, Railway Springs, and all Classes ef Spiral Springs. [ESTABLISHED 1860. 
SOLE MAKERS OF “THE CONSOLIDATED” EMERY WHEEL AND MACHINE MAKERS, 

LONDON OFFICH: DONINGTON HOUSE, NORFOLK STREET, W.C. | | PARIS OFPION: 10, RUB LAFFITTR 1709 













AOTURAENRS oF 


SHIPBUILDERS’, BOILERMAKERS’ 


—— AND — 


STEEL WORKS TOOLS. 


STEAM HAMMERS. 









SUGAR-MAKING 
MAOHINERY. 








Butler’s Improved 
1899 Planing Machines. 


Illustration shows a machine to plane articles 6 ft. by 2 ft. 6 in. by 2 ft. 6 in. 
Cutting speed, 24 ft. per minute; reverse, 4 to 1. 

Improved feed motion variable between ;, and ,; pitch. 

Improved compound swivel tool box. Improved self-oiling countershaft. 
NOISELESS WORKING AT MAXIMUM SPEED. 
NO JUMPING AT THE END OF THE STROKE. 
ALL PARTS STRONG AND DURABLE. 


MADE IN WARIOVUS SIZz2z28. 

















PARTICULARS: ON APPLICATION TO 


J. BUTLER & CO., 


VICTORIA IRON WORKS 
7 HALIFAX (Yorks). 


wnat Telegraphic Address: ‘‘ Butler, Halifax (England).” 8106 
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| Corrugated Steel Furnaces 


As made by the Farnley Iron Company for ~~ Pressure Boilers.: 











Annular neu for pees Marine Type. Annular Corrugations for Interchangeable Mar ine Type. 
Spiral Corrugations also made for Lancashire Boilers, which can be made to receive Conical Cross Tubes. 


Address, The Farnley Iron Company, Limited, Leeds, England. For France, Jacques Pérés, 46, Bd. Magenta, Paris. *™4 


FLOUR MILLING MACHINERY. 


ROBINSON'S ROLLER SYSTEM. 


“GRAND PRIX.” 


ANTWERP & LYONS, THE TWO HIGHEST AWARDS. 
“@RAND PRIX,” PARIS, 1880, THE HIGHEST AWARD. 


y sHOS. ROBINSON & SON, .» 


PATENT OLLER MILL. BNGINEERS, ROCHDALE. 


ALEXANDER PENNEY & CO., 


ENGINEERS AND CONTRACTORS FOR 


STEAM AND ELECTRIC RAILWAYS AND TRAMWAYS, PIERS, HARBOUR WORKS, 
ELECTRIC LIGHT INSTALLATIONS, &c., &c. | 





























LIGHT RAILWAYS A SPHCIALITY. 


107, FENCHURCH STREET, LONDON, E. C. 


TELEGRAPHIO ADDRESS: “ FINITIMUS, LONDON.” 


The NILES TOOL WORKS Co. 


MAKERS OF HIGH-CLASS 


MACHINE TOOLS 


Branch Office: fsicphone! 42, Wamaxers. 
39, VICTORIA STREET, 
LONDON, S.W. 


WORKS: HAMILTON, OHIO, U.S.A. 




















Our New Catalogue sent on Application. 





Ce ae > = Pp : x 3549 
BORING & TURNING MILLS from 30 in. to 24 ft. AGENTS FOR CINCINNATI MILLING MACHINE (0. PLANING MACHINES from 24 in. to 144 in. sq. 
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“ WOODITE” WORKS, MITCHAM, COMMON, SURREY. 








NOTICE to ENGINEERS, ELECTRI TEAM USERS and ond OrmEns._ “WOODITE “WOOBITE” has stood the severest 
for six years. in existence can 000 volts for 1/8 Lendoa 
Lg Sorption snd nr Ram “U" Hat J SE maris ones ret tte te Spinto a in tenn ng e Ms Leather, bean 





JOHN KIRKALDWT., i "' D., 


CONTRACTORS TO THE ADMIRALTY. 
Before ordering Water Coolers, Water Cooling Towers, or 
Ewaporatiwe Condensers, write to us for prices of (THE SIMPLEST 
AND MOST ECONOMICAL IN THE MARKET), the latter. 


401, LEADENHALL STREET, E.C. 


TELEGRAPHIC ADDRESS :— ‘COMPACTUM, LONDON.” 3574 


GHAPLINS 7 CRANES, EXCAVATORS, LAUNCH ENGINES, Ge. 





London Office: 




















Patentees and Sole Manufacturers—ALEX. CHAPLIN & OO., Cranstonhill Engine Works, GOVAN, GLASGOW. 


4LL COMMUNICATIONS to be ADDRESSED to the WORKS. Helen Street: GOVAN. GLASGOW 6481 








The PROPRIETORS of a 


Large Shipbuilding Yard and Engineering Works 


who have recently, owing to a GREAT INCREASE IN THEIR BUSINESS, further 


EXTENDED their different DEPARTMENTS, 
OPEN TO SUPPLY 


STEAMERS, TUGBOATS, FLOATING-DOCKS, DREDGERS of every kind and power, MARINE ENGINES, 
&c., &c., on the Shortest Notice. 





GOVERNMENT AND OTHER CONTRACTS UNDERTAKEN. 
Appress, A 908, OFFICES OF “ENGINEERING.” 


J. & R. HOUSTON, ex2ts202» rounoes 




















ENGINEERS, IRON AND BRASS FOUNDERS, GREENOCK. 
Specialiy—SUGAR MACHINERY for PLANTATIONS & REFINERIES, 
TRIPLE EFFECTS. SUBSIDERS. gp HONE Mrrey Mey ayy CHARCOAL DnIMRS, GRANULATORS. 
QUADRUPLE EFFECTS. MONTEJUS. os me “tn, CHARCOAL FILTERS. DISINTEGRATORS, 
JUICE HEATERS. FILTER PRESSES 9” yy SHAFTING & GEARING. % ar vam: . rae 


CLARIFIERS. WETZEL PANS, 


DEFECATORS. CANE PUNTS. Rs ENGINES | & BOILERS ip, PANS. CHAR GRINDERS, 








kee eee 








VACUUM PAN. VACUUM PUMPING ENGINE. CANE MILL. CHARCOAL KILN, 


ELEVATORS. & CONVEYORS, BRIDGES, ROOFS, FIREPROOF BUILDINGS, AND GENERAL STRUOTURAL WORK. 
PLANS AND SPECIFICATIONS PREPARED. Telegraphic Address—" IRON, GREENOCK.” —_‘Telephone No, 70, 3665 
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THORNYCROFT'S PATENT AUTOMATIC FEED-WATER RECULATOR 


FOR WATER-TUBE AND OTHER ‘BOILERS. 








. ADJUSTABLE. Px: RELIABLE. 3 as 
INORDASAS AND 
BErFrICcInmNoyT HCONOMYT. 
* @ 


* 
€ 





ALREADY ADOPTED IN OVER <&@> OF THE MOST MODERN VESSELS IN THE BRITISH AND OTHER NAVIES, REPRESENTING 
Owerw 266,000 Ie. 


rarancn Megs. John I. Thornyeroft & Co., CHISWICK, Lendon. 


APPLY TO— 


THE EDWARD P. ALLIS v0., Milwaukee, Wis., U.S.A. 


LOUDON : Robert W. Blackwell, Mo. 30, Victoria Btreet, B.0. REYNOLDS CORLISS ENGINES 


HORIZONTAL and VERTICAL, 
COMPOUND and TRIPLE EXPANSION. 








Ore Crushers, Crushing Rolls, Stamp Mills, Concentraters. 
General Mining, Milling and Smelting Machinery, 35% 





Engines fr sre + Halve, Electric Lighting. «tees 
BLOWING ENGINES, HIGH DUTY 
ane ENGINES, AIR COMPRESSORS. PUMPING ENGINES. FLOUR MILL AND SAW MILL MACHINERY. 


HOWELL & CO., LIMITED, ‘scis.vesx, SHEFFIELD. 














Manufaeturere of all kinds of Manufacturers of all kinds of 
BLISTER, SHEAR, SPRING and CAST 
STEEL FOR TOOLS, &e. 
FILES, SAWS, &c. 


WROUGHT-IRON, LAP-WELDED 
and BUTT-WELDED TUBES of every 
deseription, FITTINGS, &c. Also 


DE ly 
A va 







SPECIALITE. 


HOWELL’S SPECIAL 
TOOL STEELS. 


st Ear=-Mark” BRAND. f 


ENGINEERING DEPT., Ne. 48, Established 1826. TELEGRAMS: “YATES,” BLACKBURN. 


TELEPHONE {COMMERCIAL DEPT., No. 345. 


MAKERS OF 
MAKERS OF 


High-class CORLISS ENGINES, 
CABLE HAULAGE MACHINERY, 


ENGINES for ELECTRIC GENERATORS, 
MILL GEARING AND ROPE PULLEYS. 


LANCASHIRE BOILERS 


BLOWING ENGINES, 
All Sizes up to 250 lb. Pressure. 

























AIR COMPRESSORS. 


ATE 


CANAL FOUNDRY AND VICTORIA BOILER WORKS, BLACKBURN. 
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THE CLAY CROSS CO. 


Manufacturers of PIG IROM, GAS AND WATER COL TAN 
FOR GAS, WATER AND SEWERAGE WORKS. OOLLIERIES, SGINES. P ar — 


woREs: COLA WT CROSS. NEAR ORmSTEREIEED. 
THLEGRAMS: “JACKSON. OLAY CROSS? === 
LONDON OFFICE: 12, BURWOOD PLACE, W. 


CRANES 7 | 


ELECTRICALLY-DRIVEN. 
ROPE-DRIVEN. 


Thomas Broadbent & Sons, Limited, 


«et Ene rs ine ae 


* GLEVELAND AUTOMATIC 


2 in. TURRET MACHINE. 












































This ma chin spec =a hi signed for ea ews, Bolts, ret: and Pins ot every description. 
We e pleased to Furnish Esti ima ates n Spec ial Wo rk. 
SHALL WE sears You OUR pv waar ek 
Used extensively by some of the Leading Engin of the Wo wen — acy and simplicity of the Machine makes it.a 
great fav 

THE CLEVELAN D MACHINE SCREW CO., .. 
Manufactory: Cleveland, Ohie, U.S.A. 26, Albert Street, Dale End, BIRMINGHAM. 

Agents: CHARLES CHURCHILL & 00., Ltd, SCHUCHARDT & SCHUTTE, 


'- LONDON, , BIRMINGHAM, GLASGOW AND MANCHESTER. BRUSSELS, BERLIN AND VIENNA. 


WATSON’S 
ATLAS 


MANGANESE 


» BRONZE. 
© STRONCEST. 
MOST RELIABLE. 


HENRY WATSON & SONS. "eS NEWGASTLE-ON-TYNE 


med 
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LEWIS’S PATENT CORRUGATED BOILER TUBES. 














These Tubes give 33 per cent. more evaporative power than plain tubes of same diameter. The scouring action of the flame prevents soot from lodging in them, and keeps them clean 


Sanctioned by Board of Trade and Lioy 


aprrs—I, SF. LE wis, As=z C_2Exx4,, _ "Gomrrow, or OL WERHAMFP TON. 


ne 
f LE N C} ke & ( E 0. | 70. APPLICABLE TO ALL TYPES OF BOILERS. 
ag a = ote 


LINCOLN WORKS, 
CHES THREIELD. 








As Working at 


BLACKWALL TUNNEL 
ELECTRIC 
LIGHT INSTALLATION. 










HIGH-SPEED 


VERTICAL ENGINES. 
HORIZONTAL ENGINES 


OF ALL TYPES. 








x Murphy” Patent Automatic Smokeless Boiler Furnace. 


170,000 HP. IN USE. - 
FULL PARTICULARS ON APPLIGATION. PATENT SMOKELESS BOILER FURNACE. 


PATERSON, COOPER & co. 
PAISLEY. 




















Crab of 30 Ton Crane. 


HULSE&CO., Lp. MANCHESTER =s:-» 


Truzerams: “‘ESLUH, MANCHESTER.” 


MACHINE TOOLS 


(Driven »y Belt or by Electric Motor direct). 


FOR MARINE, ORDNANCE, RAILWAY AND OTHER WORK. 


Complete Plants for the Manufacture of Heavy 
Ordnance and Quick-Firing Guns, &ec. 


For Water-tube and other types of Boilers. 


LONDON REPRESENTATIVE: R L HULSB, 35, QUBEN VICTORIA STREBT, B.C. 














"9 





» % 
gf et ev ay ¢ ve 
oF \" ¢ \\ eK \) 
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JAMES FAIRLEY & SONS @2ses" 
General Stee! Manufacturers, and SPECIALISTS in "FAQ| STEELS 
FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds, 


considered to be the HARDEST and TOUGHEST Steel made (alth Market Small samples approved buyers. 
NOTE “JAMES FAIRLEY & SONS WORKS @ramali Lane, SaRFFIELD, and Bill St. Forge & Rolling Mills BYRMINGHAM) ace moncly Grenson Denertaeats, and 
GH AU Communications should be addrteeed to the Head Ofices—OLD MINT, SHADWELL STREET, BIRMINGHAM. i719 


DURR BOILERS 






































| | 
a For Land and Marine Purposes. by 
“ Multitubular Steam Boilers, rt 
ts Of excellent construction, with water and steam circulation distinctly © 
6G separate. With or without Superheater. s, 
C) Adopted by the Mercantile Marine and by the German and other Navies. oO 
F Feed-Water Heater, 2 
4 Of Patented Construction, greatest efficiency, in all Sizes. @ 
. Diisseldorf-Ratinger Rohrenkesselfabrik vorm. Diirr & Co. os 
= ———— Ratingen, near Diisseldorf,. Se en eee — j | 
“Type or War Vessels, —— LARGE8T BOILER WORKS IN GERMANY, —— Type for Trading Vessels. 3005 











—_—- 


Silver Medal Award, Brussels 
Exhibition, 1897. 


Crystal Palace, Stand No. 164, 















MAKERS» OF THE 


BRITISH (dca) IMPROVED ROLLER BEARINGS — 


For RAILWAY COACHES and WAGONS, TRAMWAY CARS, MOTOR CARS, FURNACE CARS, ROLLING MILLS, HEAVY COLLIERY 
FANS and SHAFTS, and all forms of HEAVY and LIGHT SHAFTING and MACHINERY. 


ECONOMICAL IN FIRST COST, RELIABLE, DURABLE, ENORMOUS SAVING IN estes 
GUARANTEED. THOUSANDS NOW IN USE. 


Telephone: No. 267, WESTMINSTER.) WRITE FOR PRICES AND TESTIMONIALS. [Telegrams : “‘ ATTACHING, LONDON.” 


ws Note Address: 1, Delahay St., Westminster, London, S.W. 


-HEENAN & FROUDE, 








AAAAI 


MAXX XK 











——  ~ 
Designs & Estimates of Bridges & Roofs prepared for all parts of the the ‘World, 3082 
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Schenectady Locomotive Works, 


SOHHNHOTADY, NHW YORE, U.S.A. 


ESTABLISHED 1848. ANNUAL CAPACITY 4650, 
— BUILDERS OF — 


HIGH GRADE LOCOMOTIVES 
FOR ALL CLASSES OF SERVICE, 
Both on Single Expansion and Cempound System. 


WORK BUILT TO GAUGES, AND TEMPLATES AND LIKE PART 
_w SAME CLASS INTERCHANGEABLE. seer 


BROOKS LOCOMOTIVE ._ WORKS, 


DUNEIRE, N.Yue 


| Builders of LOCOMOTIVE ENGINES of all Gan, 


and adapted to every variety of service, built accurately to standard 
gauges and templets. 


LIKE PARTS OF DIFFERENT ENGINES OF SAME CLASS 
PERFECTLY INTERCHANGEABLE. 


2-Cylinder and 4-Cylinder Compounds.” 


(| SW. CARLTON & CO., London Representatives, 6, Billiter Street, E.C, 


KAYE'S S Latest t Patent SEAMLESS ( OIL CAN 


FITTED WITH 


NEW PATENT THUMB BUTTON AND 
PATENT SEAMLESS SPOUT, 


IN COPPER OR BRASS, FOR BLECTRICAL PURPOSES. 


Contractors to H.M. Navy. War Dept., Home Office, and Indian State Railways. 
SOLE MAKERS :— 2208 


JOSH. KAYE & SONS, LTD., and 05, HIGH HOLBORN, LONDON, Wc 


~PULLMAN’S: PALACE CAR Co., 


BUILDERS OF ALL KINDS OF RAILWAY AND ELECTRIC CARS. 
Telegraphic Address : 


“BIVAD, LONDON.” Works: PULLMAN, ILL. U.S.A. 
London Office: 26, VICTORIA STREET, WESTMINSTER, ENGLAND. 


NEILSON, REID & CO, 


Hyde Park Losanslie Works, SPRINGBURN, GLASGOW. 


ESTABLISHED 1837. London Address: PARLIAMENT MANSIONS, VICTORIA STREET, LONDON, S.W. 









































































BUILDERS OF ALI EINDS OF 


merase ENCINES AND TENDERS — FOR ANY GAUCE OF RAILWAY. 


Annual Capacity 300 Main 
Line British Locomotives. 


BY output Over 5500 


Locomotives. 


Contractors’ 14-in. TANK ENGINES 
i generally in Stock or in progress. 







Men 


TELEGRAMS: 


a = ier 


THE LARGEST LOCOMOTIVE WORKS IN EUROPE. 
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Established 1831. | Annual Capacity 300. ROGERS LOCOMOTIVE C O., 
oh OF PATERSON, NEW JERSEY, 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVICE. 





Od 4117 


marin =o Capea 5 "BALDWIN LOCOMOTIVE WORKS, Punapexna, U.S. A 


Se as Bete BURNEHAM, WILLIAMS & pon PROPRIDTONR 
st : BUILDERS OF 


_ SINGLE-EXPANSION AND COMPOUND LOCOMOTIVES 


Adapted to every variety of service, and built accurately to standard gauges and templates. Like parte of different engines 
. of same class poatectly interchangeable, . 


X Rack Rail Locomotives, Electric Locomotives, Compressed Air Locomotives, 


MINE LOOOMOTIVES, NARROW GAUGE LOCOMOTIVES, 8TEAM STREET CAR8, de, 


Cable Address: ‘‘ BALDWIN, PHILADELPHIA,” “* SAnpERs, Loxpon.” 3366 


London Office: SANDERS & CO., General Agents, 110, Cannon St., E.C. 



























"MANNING, WARDLE & CO. 


BOWNE a a WorEsS, BAD S, od 2488 


Makers of Locomotive Engines for any width of gange, and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 15 in. Cylinders, on four or six wheels, always in stock or in progress, 
——— Patent Driving Axleboxes.  Specificatiens, Photos, and Prices em application, and Special Designs sent on receipt of particulars of requirements. The “A BO” and “ The Engineering Telegraph Codes” used, 


R. & W. HAWTHORN, LESLIE & C0., LTD. 
LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED CRANES AND LOCOMOTIVES 


ALWAYS IN STOOK AND IN PROGRESS 


For Oollieries, Ironworks, Railway Depéts, Branch Lines, Contractors, &c. 
TateGRAPHic Appress :—"* LOCOMOTIVE, NEWCASTLE-ON-TYNE.” ESTABLISHED 1817. 


NEWOASTLH-ON-TYNEL iu 


TURNER 


STEAM ENGINES 


FITTED WITH THE 


TURNER-PEGG PATENT POSITIVE CORLISS GEAR 


ARE THE 
ZBNGINES OF THE FUTVUNE. 
‘The Cut-orr arranged to take place at the Hicuest Srxxp of the valve motion.” —The Engineer, 24th June, 1898. 


Bes Sanscrei gta 2s eee SHARP CUT-OFF THUS ENSURED. o21 
oo Particulars of Ea | -E. R & FE. TURNER, Ltd. (132), IPSWICH & (Y) 82, Mark Lane, L LONDON, E.C. BA. 


EMER LUKE & SPENCER, Ld. ne WHEELS 
BROADHEATH, na HANGHESTER 
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A. & P. W. MCONIE, 


CESSNOCK ENGINE WORKS, HYDRAULIC TOOLS. 


Govan, Glasgow. "y HYDRAULIC FLANGING PRESSES. 
- HYDRAULIC PUMPING ENGINES, 


















ACCUMULATORS. 


CRANES. 


SHIPYARD 
TOOLS. 


RANSOMES, SIMS & JEFFERIES, LD. 
ALL CLASSES OF ENGINES AND BOILERS 


FOR ELECTRIC LIGHT INSTALLATIONS. 


HIGH-SPEED ENGINES. 


FOR DRIVING DIRECT OR BY BHLT. 


Throttle Valve or Patent Automatic “Shaft” Governor, 


Sea ENGINES AND DYNAMOS COMBINED AND TESTED 
§ w= IPSWICH; *™=="™ LONDON. 


Telegrams: “RANSOMES, IPSWICH”; and “ANGLIA; ‘LONDON.” 
























































JOHN SPENCER & SONS, Lime 


(WORKS :—At NHWBURN and OUSHBURN, NHWOASTLE-ON-TYNB), 
NEWBURN STEEL WORKS, NEWCASTLE-ON-TYNE, 


ESTABLISHED 1816. 
Offices :—NEWCASTLE-ON-TYNE : 27, Westgate Road. LONDON: Cannon Street Buildings, 1890, Cannon Street. 


ON ADMIRALTY LIST. 


MEANUOUEFACTU RE ES or STEE I: 


BY THE SIEMENS, CEMENTATION AND CRUCIBLE PROCESSES. 


SHIP AND BOILER PLATES UP TO 11 FEET WIDE. 


INGOTS, SLABS, BLOOMS, BILLETS, and BARS of all Sizes. RIVET STHEL, SPHOIAL MILD STHEL for BOULBR FLUBS. 
STEEL FORGINGS, STEEL CASTINGS, of all descriptions, to any weight, Rough or Machined. 
CRANE AXLES & SHAFTING HYDRAULIC PRESSHD.- 











SE RIN GS..—Laminated, Volute, Patent Improved Volute, Conical, Spiral (Original Manufacturers of Volute Springs). 
BUEE EES, of Wrought and Cast Iron, of all descriptions. Best Cast Steel for Tools from finest Dannemora Brands. Beat Cast Steel Files. 


IRON FORGINGS OF ALL KINDS. FOSTER’S & FOWNES’ PATENT CRANK saath Ss. 


WASTENEYS SMITH’S PATHNT STOOCELISS ANCHORS. 
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GALLOWAY g 
LIMITED, 


MANCHESTER. 








GALLOWAY BOILERS 


ALWAYS ON STOCK 





ror ZOO LBS. WORKING PRESSURE. 


MAKERS OF 


niGH: CLASS CORLISS 
ENGINES, Om ROLLING os 


i ‘LT ©. 
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JOHN HOLROYD & 


PERSEVERANCE WORKS, 
MILNROW, ROCHDALE, LANCER. 


Engineers, Tool Makers and Machinists. 


Telephone : 206, ROCHDALE. Tel. Address: ‘* KNIT, MILNROW.” 





CO., L@. 








PROPRIETORS OF 
SHEPHERD, HILL & CO., LTD., LEEDS. 


= 2 g A 








MANCHESTER . 





= N= 
Shas 
sa _ da 


MODERN MACHINE 





oo Se .  / 
\_ eee ANT - = =) 
ha eal . uO) 0& COLT D 
=) a A \ J.HOLROYD & COL 9 





a 


‘SUHLLOO DNITTIIN 


TOOLS. sw : 





Fried. Krupp 


Magdeburg- 
Buckau, 


Grusonwerk 





MINING MACHINERY. 


eaneae Y 






Sole Agent ; 


y KRUPP BALL MILLS 





W. STAMM, 25 College Hill. Can 


For Dry Crushing. 


STAMPS. 


SHOES AND DIES. 


4 SPECIALITY, 


CONCENTRATING 


MACHINERY. 


BILHARZ 
PERCUSSION 
TABLES. 


Apply for Catalogues to— 
non Street, LONDON, E.C; 





‘STIIGG LSIML 





onan a “Ohe Times” yet ter 
20 MONTHLY PAYMENTS OF £14. 


The Novel Plan adopted by “ Zhe Cimes” for their Subscribers, 


BENSON’ “Engineering” 
WATCH. 


The Chéapest Chronograph ever 












ae GOLD Three-quarter Plate Lever, 
rn, 3 ‘with Compensation Balance. 
Best make, Breguet Sprung and Ad 


A WRITTEN justed, with strong Keyless Action. : 


a ee In18-ct. GOLD, Crystal Glas cases, 
comet £20, or in Hunting or Half hunting 
PERFORMANCE Cases, £25. 

AND We on, sey, min, en 
MANUFACTURE fren, aba fo mae the watch not 
IS GIVEN WITH : g Crest or Monogram Engraved free. 
EACH WATCH. See. “eae 

Machinery, dc. 


“@he Times” ENCYCLOPADIA BRITTANICA ORDER FORM. 


Date » 1899. 

I enclose £1. Please send me a Gold Keyless ‘‘Engineer’s” Watch, price £20, the 
balance of which sum I agree to pay you, or anyone req appoint, at the rate of £1 a month ; 
my next payment to be made upon the delivery of the Watch, and my succeeding payments 
on the corresponding day of each month following. Until such payments are complete, I 
engage that the Watch, not being my property, shall not be disposed of by sale or other- 
wise. I further agree that if, owing to unforeseen circumstances, of which you shall be the 
judge, the Watch cannot be delivered, the return of the deposit of £1 to me shall _" 


this order. 
A MNOINE COI MAND) casks icv ode sapnasives osevunCvines ove sseabalebehunbacsecbere 
IN ooo dab icin wos nkdgaknscadagaeaed icideovinaveseredt cakpuavstdusece 





CATALOGUES AND ORDER FORMS FREE. 8732 


J. Ww. BENSON, LTD. 


H.M. the Queen's Watchmakers, 


25, OLD BOND STREET, W. | LuDGaTE” fant, E.O, 


IN 4CWT ai «OR 1 CWT. 
CASKS AAA wei DRUMS. 










0 eae CE 
“SROACH TE Jo PROTECT‘ 


k {}B 
LE. 


CARRIACE Sir) seeleieedneteenent 45/- Gwr. 
PAID, 3 Leas 24°/ 


A considerable Discount allowed on 8 and 20 Cwt. Ordera 


Por Roofs, Tanks, all Structural Work, Hot and Cold Piping, Boiler Fronts, &c., &c. 
- Uwed by lending Tube Makers, Railways, Broworles, &s =” 
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LEGRAMS 


— ~ LIOQNCELLE 


; \A Awe 
so TLAM=on IPS. / “f 
LAND oe \c : 
pean HAMMCF 


mM .\ALCU MULATOR. | 
RAMS. 


“JAMES WALK Re 
== ini [Ales B-EONDONS 
of [IV VERPOOL 6 (7 Oswald S 
AGENTS WANTED WHERE NOT REPRESENTED 


~J 


t Gias 


y 
Hf 
| 











REGISTERED 


tradE IBIS) mark. 





HIGH-CLASS AND UP-TO-DATE 


LAUNDRY 
MACHINERY. 


ISAAC BEAITHWALTE & SON 











LONDON OFFICE; 24, Garlick Hill, 
Cannon Street, E.C. 


8314 








WINDING ENGINES & CRANES 


FOR MINES, &&c. 


> SUIBIZ9]O | 







Telegrams: ‘‘CRANES, RODLEY.” 


 NOGNO7 ‘HYaaNnSsvV: 


CLASS oF 


HOISTING WACHERY ERNE TRAELLERS dc, Ac, 


DRIVEN BY STEAM, COMPRESSED AIR, OR ELECTRICITY. 


FRA AAAB ABABA ABAEBBBAAABAALDLAa 


J. BOOTH & BROS., Ltd., 


RODL.EZ, L.EwpPs. 
London Agent: A. E. W. GWYN, Ltd., 75a, Queen Victoria Street. 
Agents for Seotiand: THOS. HILL & CO., 66 & 68, Robertson Street; a 








BUTTERS BROS. & 00.. 


CRANE MAKERS, 
Contraeters’ Engineers and Machinery Merchants. 


HSTABLISHED 1867. 




















Improved Wire Rope Steam and Hand Derrick Cranes, 


With Jibs from 40 ft, to 70 ft. long. 
MAKERS OF ALL KINDS OF BUILDERS’ & CONTRACTORS’ PLANT. 


LARGE STOCK OF SECOND-HAMD PLANT, FOR SALE OR HIRE, always on hand. 


Catalogues and Prices on Application, 
Offices—20, WATERLOO STREET, 

ese | Works—LAMBHILL ST., PAISLEY ROAD, } ie 
Resistered Telexraph Addrese—"' BUTTERS, GLASGOW:” 
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12-in, Wi t-1 Pi 
Ho. 56 HAND MACHINE. THE FORBES PATENT a Jaron vinvine ~a 


2} to 6 in’ Screwing hand with ease. 


Ba ht Hand. 
:  - THESE MACHINES WILL 
SAVE THE LABOUR - - 
r\ . Machines OF FROM ONE T0- - -| 
: FOR HAND OR POWER. FOUR MEN eae 
For Sale y be peg everywhere or ae from us. 



























3721 
Cable Address: Curtis, Bridgeport. ABC pins ith Edition. 


* CURTIS & CURTIS, 


10, Garden St., Bridgeport, Conn., U.S.A. 


TAYLOR ano 
HUBBARD, 


LEIOESTER. 


90 Gwt. to 5 Tons | 


In Stoox on ProGrzss, 
ror Quicx DgLivery. 


. BEST AND CHEAPEST. 























Telegrams: “Lifting, Leicester.” 
= = Telephone, 575. 3390 
== The ‘Midland’ Crane 


THE RAPID MIXER 


BURT, BOULTON & HAYWOOD & E. R. GABBETT’S PATENT. 
SPECIALLY 























Forse" fowrscns, 
Ue 


lana TTINC BY 


_ Hora ULIC 
= Macuinery 


s = utcH CLASS | 


BOI Be 


OF ALL DESCRIPTIONS 


SPECIAL MACHINES ror PLANING BENDING, 
RILLING,FLANGING,BorINc TURNING. WELDIN¢ 


oy ON © ANDRIVETTING,  JTELECRAMS & 
ADMIRALTY . BOILER 
f LIST. ") my WOLVER: ut | 


















~al ADAPTED FOR’ 
* a BREWERIES, 
TAR DISTILLERS, 

















ROLLED \\| RIVETTED | . 
J/0/8TS8, GIRDERS 
ANGLE8 and 
PLATES, CASTINGS 
and of every 
TEE6, description 
kept in made tn 
stock. Lend. 
3896 


























ml 
abt 


eae 








STEEL AND WROUGHT-IRON 
CONSTRUCTIONAL WORK. 


H. YOUNG & CO., Lo. 


ECCLESTON IRON WORKS, PIMLICO, and 
HAYLE FOUNDRY WHARF, NINE ELMS, S.W, 

















“es! DUPLEX PUMP @ 


HAYWARD- TYLER & CO., 


THE GORDON 












FOR FEEDING BOILERS, 
OIL TANK STEAMERS, 
FIRE PURPOSES, 
BREWERIES. 

eee 

Telegrams: 

“TYLEROX, LONDON.” 

Telephone No, 192, 








90 & 92, WHITECROSS STREET, »« 
LONDON, H.C. 
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EDWARDS s BARNES # 


BROAD SANCTUARY CHAMBERS, WESTMINSTER, s.w. 
‘* HEATERITE,” LONDOF, 


“BERRYMAN” 
FEED WATER HEATERS. 


“WARWICK” 


Mei HEATER DETARTARISERS 


WATER SOFTENERS. 




















GREASE SEPARATORS. 


FILTERS ano CONDENSING PLANTS. 


; , LOCOnKS ah 
= Fuel Economiser 








(HIGH-PRESSURE OR Low,) 


For Steam Boiler Feed-Water Heating. 





~ — SPECIALITY. — 
Res) PATENT . . 


es ‘WHICH ENSURES . . 

PERFECT BLOW-OFF. 

. 

= ILLUSTRATED CATALOGUE ON APPLICATION. 


ARTHUR LOWGOGK, 


LIMITED, 
COLEHAM FOUNDRY, 


SHREWSBURY. 











A. EDMESTON & SONS 


Cannon — Ironworks, SALFORD. 











INCLINED BOTTOM BOX]. 





Patent "Friction Clutch. 











: a Here's the Shop 


where we drop- 
- forge the - 


WILLIAMS WRENCHES 


sy By mtg 3 md ge pe nut 


peatiedlie le 
out. Ask for t Catalogue e 5. 


J. H. WILLIAMS -& CO., 2 4 
9-31, Richard St., 
Brooklyn, New York. 


asta BROS,,L™ 


LONDON. 





1s oa 


Over 180 different kinds 
Over 100,000 in stock! 
: 3600 




















SIEMENS-MARTIN ENCLISH STEEL JOISTS 
8500 TONS | BessEMER FOREIGN STEEL JOISTS 


mui ALWAYS INSTOCK. 


8 in. to 20in. DEEP 
TEES, ANGLES, 
CHANNELS, 


CHEQUERED PLATES, 
OORRUGATED IRON ROOFS, &o. 


CASTINGS OF EVERY DESCRIPTION 
3444 








THE PERFECT 


IN STANTANEOUS HOSE UNION 


STORZ PATENT. 





. EACH HALF EXACTLY ALIKE. 


NO PROJECTIONS TO HOLD WHEN HOSE IS PULLED 
ALONG GROUND. 


SWIVEL TAILS. HOSE CANNOT BECOME TWISTED. 





vusmD THROvGHoOouvu,? 
Berlin, Vienna, Chicago, and other large Fire Brigades. 
North German Lloyd Steamship Company. 
Vulcan Oompany, Stettin; F. Schichau, Danzig. 





SOLE LICENSEES : 


SMITH BROTHERS & 0 


Hyson Green Works, 


NOTTIN CHAM. 





88 


ENGINEERING. 





[ Deo. 20, 1896. 








MORE POWER. LESS FUEL. 


Mischief and expense of water in Steam Pipes 
and Cylinders completely avoided and absolutely 
Dry Steam secured by the “ Stemtriff” Separator. 


MADE SOLELY BY 
‘ EMPIRE” ENGINEERING CO,., 
FAILSWORTH, MANCHESTER. 


PRICES AND PARTICULARS ON APPLICATION. 2784 


FELTEN & GUILLEAUME, Cantswenx 


MULHEIM-ON-RHINE. 


Iron, Steel, Copper and Bronze Wire Drawing Mills, Wire Ro Wire Good 
Factory, Galvanising Shops, Copper Smelting- Works, Electric Cab le ne Wires for T i Telegraphe 
Telephone and Electrio Light Cables, insulated Wires, Dynamo W 


SPECIALITY: 


BRIGHT DRAWN STRAIGHTENED 








Agents for United 3370 
the Kingdom: 


W. F. DENNIS & CO., 23, Billlter Street, LONDON, E.C. 











HOLMAN BROS,’ STAND, Earls Court Exhibition. Liquid Fuel Crucible Furnaces. 


Cost of Melting 100 1b. of Brass with Coke and Oil, 


ane. 
4 cwt. Oven Coke at 1s. 
Waste of crucibles, 20 >A ‘at 12. 64. per 
crucible 
Waste of brass 24 per cent., including ‘cost ot 
treating coke ashes 


OIL. 
1} gals. Oil at 4d. .. 
Crucible, 30 charges : 
Waste of metal 14 per cent. 


Showing a saving of 9d. per charge in favour of oil. 
a these figures we have taken the bout 3) rice of vil, which 

is wad high. At the average price (about 2d.) the saving will 

be = uch greater. The above allowance of o! 

pace oe for all but the very finest machine ———e 30 per 

TAsses. 


il gives metal hot 
nt. less oil will give metal hot enough for bearing bi 


To take 40 Ib. Crucible, £13 13 0 
To take 100 Ib. Crucible, £16 16 O 


Orugr Sizes ON APPLICATION. SENT ON APPROVAL. 
Fullest Particulars on Application. 


— The Bickford Burners Go., 


Liguid Fuel Crucible Furnace. OAMBORNE, OORNWALL, 2258 


as CHEAP TRANSPORT. 


IMPROVED AERIAL WIRE 
N ROPEWAYS. 


Prices : 



























(ROE & BEDLINGTON PATENTS). 





ADVANTAGES OVER OTHER SYSTEMS »— 

Economy in Cost and Working. 

Simplicity of Construction with High-class 
Material. 


Long Spans and Steep Gradients Overcome. 
Reduced Wear of Cables and few Supports. 





Estimates, Pamphlets, and Full Particulars 
en application to the— 


Ropeways Syndicate, 


80, St. Mary Axe, London, E.C. 


/ PRIDMORE 
/ MOLDING 
MACHINES 


are universally acknowledged 
to be 


MORE EFFICIENT & MORE 
ECONOMICAL =: 


than any others on the market. 
MADE IN 200 SIZES. 


Telegrams: Ropeways, Londen. 





The Pridmore Molding Machine European Agency, 










MILLING CUTTERS 


REAMERS, 
MACHINE RELIEVED 
GEAR GUTTERS. 


E.G. WRIGLEY & Co,, Lo., 


232a, ASTON ROAD, *™ 
BIRMINGHAM. 


“CUTTERS, BIRMINGHAM.” 








Involute Gearcutter for cutting 


teeth of Gear Wheels. Telegraphic Address : 














ESTABLISHED 18598. 


~ SUBSCRIBED CAPITAL - £375,000. 


Insurance and Inspection of 
BOILERS, ENGINES, DYNAMOS 
MOTORS, and other 
ELEOTRIOAL PLANT 













WORKMENS’ 
COMPENSATION ACT, 


EMPLOYERS’ LIABILITY ACT, 
AND COMMON LAW, 
PERSONAL ACCIDENT, 
THIRD PARTY & FIDELITY GUARANTEE 
INSURANCE. 





UPWARDS 
OF 40,000 BOILERS 
AND ENGINES 





J. F. L. CROSLAND, M.I.C.E., M.1.M.E., Chief Engr. 
EDWARD HADFIELD—Secretary. 





APPLICATION FOR AGENOIES INVITED. 








— PATIENT — 


AIR COMPRESSORS. 


TO ANY PRESSURE. 
-- VACUUM PUMPS, 
BLOWING ENGINES, 


* The ideal Air Compressor for Pneu- 
matic Tools, Acid Lifting, &c. 
Steam Engine same diameter and 
stroke as Air Compressor, giving the 
same Air Pressure as Steam Pressure 
used. Made also to drive by Belt. 


ALWAYS IN STOCK OR PROGRESS. 














GEORGE SCOTT & SON, 


ENGINEERS, 








89, Victoria Street, London, S.W. 


44, Christian St., LONDON ; and 67, Lord St., LdaareoL 
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GLASS TUBING. 


“EUOUREE A” 











‘ MAKERS TO H.M. 


ESTABLISHED 
GOVERNMENT. 


89 
UNITED ALKALI 00: 1” 


Exchange Buildings, Liverpoel. 


Mancangse Coppgr 


™~ (Containing up to 30 per cent. of Manganese). 
MANGANESE BRONZE 
In Ingots, Billets, Rods and Sheets. 


ANTI-FRICTION METALS 
; AND OTHER ALLOYS, = 3330 




















SPHOLALITI2s » 
Bent Spirit Level Tubing 

Syringe and Syphon Tubing 
Hydrometer and Saccharometer Tubing 
Ornamental and Coloured Tubing 
Coloured and Flint Cane, &c., &c. 


‘* Eureka” Water Gauge Glasses 
Thermometer Tubing, Enamelled and Plain 
Barometer Tubes, Enamelled and Plain 
Cylinder Tubing, Enamelled and Plain 


Egg and Hour Glass Tubing 
Glass Tube Works, ASTON, 


JOSEPH TOMEY & SONS, Lid, sramincram. 


LONDON WAREHOUSE & SHOWROOMS—98, HATTON GARDEN, E.0. *“ 


=. SMIiT. Jouon., 


SHIPBUILDER, ENGINEER & BOILERMAKER, 
ROTTERDAM, HOLLAND. 














—_——__—_ 
ea 











Compound, Triple and Quadruple Hxpasion Marine Engines, Sternwheel Steamers, Gu::boats, Cargo 
Steamers, Screw and Paddle Passenger Steamers. Dredgers, Hoppers, Barges and Tugpoats. 2731 








DRIVING ROPES 


OF BEST QUALITY. 





sapipeturdl by 


IRONMONGERS’ ROPE WORKS, Limited, 


BRICKFIELD STREET, 
WwoLvd RHAMPTON. 


PACKINGS OF ALL KINDS FOR * 


STEAM « HYDRAULICS 
GENERAL | WHEEL 
STEAM VALVES, 








. GLAND 
OOCKS. 


Engineers’ Brassfoundry 

: SPECIALITIES: 

STRAIGHTWAY VALVES, 
HYDRAULIC VALVES, = 


Chas. H. Holgate, wee" Leeds, 


Works, 
THE 


M°INNES INDICATOR 


(Patented), 
WITH VULCANITE SHEATHING. 
Forall Speeds & Pressures. 
Adopted by the British Admiralty. ° 


SPECIAL 


INDICATORS 








Patent Flexible 
Unstretchable Wire 
Oord for 
Indicator Leads. 

CATALOGUE ON APPLICATION, 
SOLE MAKERS: 


T. 8. MONNES & 60,, Ltd, 
42, CLYDE PLACE, GLASGOW, 
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, S| ovrices 
CYUINDERS § Fea 
_— kon 

- 


CH = 
Hi, ENCINES ..PRIESTMAN - DREDGERS 


WORKS: Holderness Foundry, Hull. AND FIFTEEN FOREIGN GOVERNMENTS. LONDON OFFICE: 73a, Queen Victoria St., E.C, 


momanear sere nn 











> 


SN 




















DELTA ALLOYS, 
MANGANESE BRONZE, 
BRASS, YELLOW METAL, 
and other ALLOYS. 


110, cannon street, LONDON, E.C. A 
And 137, Lionel Street, BIRMINGHAM. 

















BRANCHES. 


LI VERPOOL:: 64, Castle Street. 


BRADFORD : 1, Tenfeld Bags., Hustiorgate. = Qe ; ‘= =- (| ANae | ; as \- 7) MAKERS OF 
: ~A\NLOTH 


ALL ARTICLES IN 


SHRFFIELD : 1, Fiteslan Square. 
CARDIFF : Pierhead Chambers, Bute Docks. INDIA-RUBBER, 





sacs a [ VULCANISED FIBRE’ 


BRISTOL: 98, Clare Street. GUTTA-PERCHA, 
PORSBMOUTEH : 49, High Street. 
BELFAST ;: 83, High Street. : 
DUBLIN : 15, St. Andrew Street. x J Telegrams : 
: we Heed Offices—SILVERGRAY, LONDON. 
~ s s - ' Works—GRAYSILVER, LONDON. 3464 


MANCHESTER : 9, Sussex Street. 4 = - — 2 “y 
a ee & ‘SILVERTOWN 
BIRMINGHAX : 27, Albert Street. ZZ 
WORKS: SIL VERTOWN, ESBEX; and PERSAN-BEAUMONT, FRANCE. OFFICES: 108, Cannon Street, LONDON, E.C. 
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’ 


WA, 
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FIELD'S PATENT BOILERS AND TUBES. f 


TUBES applicable to nearly every kind of Boller, and 
give increased heating surface ef most valuable kind, 
HT, SAFE, EASY TO CLEAN, AND 
ECONOMICAL. +} 
Toots LANwT FR we. 





LIVE STHAM & BXHAUST . 
INJHOTORS. 


Lendon Office and Stock Room for HOLDEN 7 
and BROOKE of Manchester, 








Central Uptake. Downdraught. 


LEWIS OLRICK & CO., Encinezas, 


27, LEADENHALL STREET, LOMDOMN, E1.C. 





Telegrams: ‘‘Olrick, London.” 


———--— 





—— 





Seana 
Sc aehe aoaemmeitl 





By Special Appointment 





To Her Majesty the Queen. 


E.P.S. 
ACCUMULATORS 


400,000 HP. 
AT PRESENT IN USE 
IN THE 
UNITED KINGDOM. 


The Publie are ia areata 


Annual Sale are 

evil yon ne HOLD THE FIELD AGAINST cs pare 
| b 

PLATES. ALL IMITATIONS. Various comin 





THE ELEGTRICAL POWER STORAGE GO., LTD. 


4, GREAT WINCHESTER ST.., 


LONDON, E.OC. 372 









Triple-Expansion Cotton Mill Engine, 800 HP. 











COAL MINING, SIZING & WASHING PLANT. 


Pet Ae Goncentrating, Screening, 

Elevating, Conveying and Loading Machinery for any Minerals. 
PATENT CHAIN HAULAGE, SPIRAL SCREENS, SHAKING SCREENS AND KEEPS. 
Patent Coal Breakers with Splitting Action. Coke Breakers. 

HIGH CLASS persne: BOILERS, PUMPS, FANS, AIR COMPRESSORS, ROCK DRILLS. 


Section of Coal W 





Washers sat Ses ves oe 
for Nuts, and , oot eS se met 
or Fine Goal, perprrerrere ie 

_ Iron Buildings, 
Beds. 5 es na 
s Eo a pom Frames of all 

Mice va = =e re - Kinds. 
for Coke ; is eit , ‘, | : oe 
ami Gils a Tage 


A Xz ¥ 


Weinivons: Seats Mie cediik 4's of lgeaadven Ga66 S008 GE Ms to Sea, 


THE if HUMBOLDT ENGINERRING WORKS CO., KALK, or Cologae. 


Ai Roca Snes 1, he Pare CARDIFF nd SHEP 3315 














™eWILLANS * 


For Mill Driving, Electric Lighting and 


=! ECONOMY. 
Silence, small space, weight and foundation. All parts interchangeable. 


Telegrams: ‘HARTNELL, LEEDS.” 


ENTRAL 
VALVE 





ENGINE 


Traction, Electro Chemical Work, ete, 
OVER 300,000 HP. IN USE AND ON ORDER. 
HIGH SPEED. STEADY DRIVING. DURABILITY. 





STANDARD PATTERNS UP TO 2500 HP. 8672 





WILLANS & ROBINSON, Ltd., RUGBY, ENGLAND, 





WILSON HARTNELL, 


Volt Works, LEDs. 


‘S8G : Suoydeyey, 





MANUFACTURER OF ELECTRICAL PLANT. 


Enclosed Motors, Electric Hoists, Switchboards, &c. 3 
SCOMBEINEDYD PLANTS. 





¥ range { ‘Workshops, erected regai 


Bt Vbeing onlyx£103/11s. 9d. 


machine. 


of the works, or in the capital of an approved 

ay gs taking over oad a. as hore ‘a 
or further particulars and cards to inspec’ e 

quickly and accurately executed. 

made to MARSHALL | fever, Practical Engineer and Draughtsman, 406, 

a 618 


premises,.application may be 
Mansion House Chambers, E 


and INGLIS, Writers, 145, St. Vincent Street, ee 1 


IT" be Sold, a First-class Cycle 


in excellent condition, comprising all the latest 
machines, and capable of an output of 150 to 200 a 
machines per week. Suitable also for making motors. 6 
An excellent factory, well adapted for turning out all 
descriptions of light’ engineering work ; coul 

secured with the necessary power. —Address, oh 
Offices of ENGINEERING. 58 


Stee! Foundry for Sale, with 


ling Cranes, 1200-tons Hydraulic Forging Press, and 
— facility for ronan Se large quantities of steel 


Apply, A. J. MA HER, Bowling Ironworks, mee yo 


the North of Ireland, FOR SALE, doing a first-class 
business, centrally situated. To an engineer with a 
little capital is worth immediate attention ; satisfac- 
tory reasons given for disposal.— 
wi , Millfield, Belfast. 


ENGINEERING. 
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92 
arge and Important Factory Steam Launches. N icholas J. West & Sons, 1 - Hh ware : 
and FOUNDRY FOR SALE by private ba: dward Hayes heh — = M. Inst. Mech. Eng.. M.S.E., M-.LM.E., His! -class Hose Pipes in a 
The extensive and substantial Block of Buildings St SMALL, TUGS and 5, STONY STBAEFO N and oon aciinery inepe sei an opr oP hs | Hoe Departin ent, gag ion London SONS, 
situated in central situation of manufacturing district ceuamushed Reotaaks vellabiond Tel. Address "Onis ai "bode, = vibe on as eee * re omy WO. 
12; Great Bt, | 186, Gresham House, Old Brood Street, London, E.C. " takers of every cy 


of Cleagons at present.occupied by The New Howe 


fie Company Limited. 
suund. which is wholly covered by extensive 


Helens, EU. Compu kant Oe 


each month. 2174 





oilers a Speciality. 





rdless of expense, is 
bounded’ by “Avenue Street, Fielden Street and Bar- 
rowfield Street, Bridgeton ; and measures, according 


to: the’ titles, 9532 square yards or thereby to the 
The feu duty is mo7erate | moderate terms, by MESSER and THORP: 
nical Draughtemen, 


centre “of the streets. 

Along with the Factory there may be sold the Good- 
will of the cycle business, and aleo the Trademark and 
other rights connected with the ‘*‘ Howe” sewing 


The Factory , which might be conveniently divided, 


rawings, Plans, Tracings, 
ae : 
Court, 


&c., executed with Accuracy and 





rawings, Traci 


TIONS of MACHINERY. 


8, enspect. 


shafting, fixed 
is supplied with engines, boilers, ng, fixe ab moderate terme, THOS. §. RI Ok ML eg 


benches, foundry fittings, &c., and immediate pos- 
session could be given. 60, Watling Street, London, E.O. 


Telegrams, “*Ricto, 


367 
a Telephone No. 497, Bank. 


ALL CLASSES. 


Worth & Hancock, 


BritaXnta WORKS, 
“ BIRKENHEAD. B145 
radford’s High-class Ma- 
OHINERY ¢ OILS and _oathceaces GREASES. 
used and wen highly epdhen of toy thteenietegl nota 
mi ys) en 0: ousands 0: 
= vay Mate and 


por mae JOHN BRADFORD. D & SONS, Liverpool. 
Telegraphic address. ‘* Lubricants.” Agents shar 





Arrangemente might be made whereby a part of 
the price would be allowed to remain on the security 


lans, Working 


Drawings, 


Tracings and Photo Prints of all descriptions 
Terms moderate.— 





Tt is Worth Your While to Buy 
your LUBRICANTS direct. Hieu-chass Non- 
Corrostva, largest sale in the world. Engine Oil, 11}4.; 

Oylinder Oil, 1144. 5 ; Machinery Oil, 113d. ; Special 














and ENGINEERING PLANT, almost new and 





or Hire.— 


PUMPING MACHINERY, 8753 
pie “pon Centrifugal, Pulsometers, Contractors, &c., 


1 sizes. Appl: to HENRY SYKES, Limrrep, 


6, Bankside, London, 8.E Telephone No. 665, Hop. 


qualities, 18. ‘4d. ; Oli. Oil, 94d. ; ‘Gas Engine Oil, 
1s. 6d. ; Dy. namo A and Reliance Burning 
Colza Oil, te 104d. per ; in barrels, carriage paid, 
RELIANCE, LUBEIOATING OIL GOMPAN 
19 & 20, Water Lane, Great Tower Street, London, EO. 
Telegrams, “*Subastral, London.” A B OC code ‘used, 
Telephone No. : Avenue, 6891. 8762 


= 














two Siemens-Martin Furnaces. Ov mo Travel- 





BEARINGS «=xrwzeruxs 





castings and fo! ilway siding into works.— 
A 905 
mall, Well-equipped Engi- 


NEERING and IRONFOUNDING WORKS, in 





—BU TLER, Manor 
B 148 





=f 





AUCTION SALES. 





The PLANT, MACHINERY, LOOSE TOOLS and 


Mess. Bradshaw, Brown and 


Buildings, E.0., and Millwall, E. 


STORES at the Commercial Dry Dock, Rotherhithe, 
§.E., Wi) Be SOLD by PUBLIC AU OTION, in Lots, 
on Monpay, JANUARY 22nd, 1900, at Eleven o’clock 
precisely, by 


CO, — Auctioneers’ Offices : Billiter Square 








MISCELLANEOUS 





Rort. J. Cook & Hammond, 


Tele. Add, : ‘Cartoons, London ' 


Works and Machinery Valuer; Arbitrations, Reports, 
—15, Coleman Street, E.C.; and at Bristol. 


J obn Cochrane, Engineer rt 


types, ENGINES of Corliss and ones Be gS 
Hammers, 
Advertisement which appears fortal tly. 


CARTOONS, DIAGRAMS, pains 


SOLE LICENSEES and 


FLEMING, . BIRKBY and 


Clifton Bridge Mills, 


WRITE FOR 


PRIGES AND PARTICULARS 


TO THE 


MANUFACTURERS— 


GOODALL, Ltd., 


BRIGHOUSE. 














And VERY LARGE MAPS (any size), for 
Parliamentary Committees, Public Meetings, &c. 


Established i in Westminster 1860, 
LITHOGRAPHERS, 


3687 
2 and 8, TOTHILL STREET, WESTMINSTER. 
‘vel. No. 185, Westminster, 


r. John Watts,M.Inst.M.E., 


Consulting Engineer, Mechanical Expert, Mill, 








Boilermaker, Barrhead, N.B. BOILERS of all 
Steam Pumping Mashin 





Steam 

our oe? 

artridg e & Cooper, 
Abe 


and MANOPAQTUBING Bi STATIONERS, 
191-192, Fleet Street, and 1 & 2, Chancery Lane, 
Lonpon, 8828 





[)isintegrating and Screening 


THE HARDY PATENT PIOK 00., Lp., sheteld, 
[the Helical Centrifugal Pumps 


and Patentees, JOHN CHERRY &SONS, Pump Works:: 
Beverley, Yorkshire. Tele. Address:"“Cherry, Beverley.” 





MACHINERY. 


Newest MacHings. Best RESULtS. 2276 





(Wade & Cherry’s Patent). —Sole Manufacturere 











SIN 


ALBION BOILER WORES, 


LEITH, N.B. 


MAKER OF ALL CLASSES OF 





STEAM BOILERS 


Suitable for any Working Pressure. 





SINCLAIR’S PATENT SUPERHEATER effocts 
& saving of 20 per cont. 


CLAIR’S PATENT SELF-ACTING 


MECHANICAL STOKERS effect a saving of 
12 por vent. pam 


_PRICES AND XD FULL PARTICULARS 0 ON APPLICATION. 




















LOCOMOTIVES 
Traction Engines. 


ROAD ROLLERS 
Single Cylinder or Compound, 
and mounted on springs. 
Koga pssecd Bh myer 

and convertible to (2617 
TRACTION ENGINES. 


Enculon at Delivery Roses in the World. 3585 
Tus Guascow Rone + im: AND Puant Worzs, 


H+, Nelson & Co., Ltd., 


LDERS OF RAILWAY CARRIA GES, 
WAGONS. TI TRAMWAY OARSand LIGHT RAILWAY 
ROLLING STOCK OF EVERY DESCRIPTION. 
Makers of WHEELS and AxLEs, Rarway Pant, 
Foreines, Surra Work, Iron anp Brass Castinas, 
Registered Office and ie = a . 
hers os Office : 160, Hope Street. 
London : 14, Leade Street, E. 0" 


"[heAshbur, 'y Railwa = 


AND P sot vam aera ted), 
*MANUFA' ERS of RAILWAY CARR 
WAGONS, and “anh Bone — 
pee _ Light Rail ig phen Railwa ag | Tronwork, Carri 
Hyareatie Pree ‘ood Centred Whee! 
align goles 
gewor jumns, Bui 
lh 
A pono uilt for or for deferred t, 
London Office : 7, Victoria Street, 8. we od 601 


P. & W. MacLellan, Limited, 
OLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
preety yeaa a AND WAGONS 
DESCRIPTION, 











RAILWAY souwonn:; BRIDGES, ROOFING, &, 


Chief Offices : 129, Trongate, Guascow. 8547 
Registered Office : 8, Gt. Winchester St., London,E.0, 


R Y. Pickering & Co., Ltd. 
e (Established 1864), 

BUILDERSof RAILWAY CARRIAGES, WAGONS, &. 
Makers of CARRIAGE and WAGON WHEELS and 
AXLES, and all classes of RAILWAY IRONWORK. 

RAILWAY WAGONS for HIRE. 8434 
Chief Works and Offices: WISHAW, near GLASGOW, 
London Office : 8, Vicrorta St., WesTminstsEr, 8.W. 


he Midland Ry. Carriage 
AND WAGON COMP. > Liurrep. 
Manufacturers of rer pet CARRIAGES, TRAM- 
CARS, WAGONS, and RAILWAY IRONWORK of 
every description. wees built for Cash, Deferred 
Payment, or Hire. JACKSON, Secretary. 
Chief Offices : MmmLAND Wouxs, BIRMINGHAM. 
Branch Works : ABBEY WORKS, SHREWSBURY. Od 5667 
London Office: SurrotK Hovusz, Laurence Pountyey Hi. 


he Metropolitan Railwa 
CARRIAGE & WAGON COMPANY, (Limited), 
Saltley Works, Birmingham, Successors to mae 
JoszePH Wricut and Sons, Manufacturers of Railway 
Carriages, Tramway Cars, Wagons, and Railway 
Ironwork of every descitglitn 
RAILWAY OARRBIAGES and WAGONS built for 
CASH, or.upon DEFERRED PAYMENTS ExX- 
TENDING over a SERIES of YEARS. 
A large number of COAL, IRONSTONE, BALLAST, 
and other WAGONS to LET on HIRE. 
Manufactory and Chief Office—SALTLEY Works, 
BIRMINGHAM. 
Branch Wagon Worke—Great EAsTsRN RalLway, 
PRTERBOROUGH. Od 600 


HUGH SMITH & CO., 


Possil Engine Works, GLASGOW. 


MACHINE TOOLS 
: For Shipbuilders & Boilermakers, 
Riveting. Flanging, Drilling, Bending, 
and Plate Planing Machines, &c. 
(See Advertisement last week, page 24.) 

















SPUR, 
WORM, TRON, ae ae 
SKEW COMPLETE or CUT ONLY. 


JOHN SUNDERLAND, Fleece Mills, KEIGHLEY. 
ST 


| TD. 


Also Cars for Elec. - 





oer 
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~ THE BLAGKWALL 
CALVANIZED IRON C0., 


LIMITED, 


Offices: Corbet Court, London, E.C. 














GALVANIZED CORRUGATED AND 
PLAIN SHEETS. 


ul TANKS AND CISTERNS. 


NORTON’S PATENT SEWER 
VENTILATING COLUMNS. °*” 
STONE BREAKERS, | 
CONCRETE BREAKERS, MIXERS, 


SINTEGRATORS, COKE 5R EAKERS, MORTAR 
MIL LS and every d ot 





as 


We let them out « 
have afew sone se 


BRIA. SO Kn. Ke Vu c> SS 


Stone Breaking*Machine Makers, 





BRANDON STREET, LEICESTER ENC. 








eh 8 N ew Pat. * “Ideal” Guards 


SAW GUARDS the Kin ne kingdom as THE VERY BEST. 


P. ATENT tne tills waste wood. The saving 








SHONE PNEUMATIC EJECTORS, 


Por raising SEWAGE, SLUDGE, PAIL CONTENTS, WATER, &c. 


AUTOMATIC. EFFECTIVE. ECONOMICAL. 


As used at RANGOON, KARACHI, BOMBAY, EASTBOURNE, SOUTHAMPTON, 
NORWICH, IPSWICH, ARAD (Hungary), &., &c., and many other Towns, 


AIR COMPRESSING MACHINERY, &c. 


For Pamphlets and full particulars, apply to the Manufacturers, 


HUGHES & LANCASTER, 
47, Victoria Street, LONDON, 8.W- 


CONTRACTORS FOR 3591 


DRAINAGE AND WATER SUPPLY WORKS. 























AUG. KIRSCH, Damm-Aschaffenburg, Bavaria, 
STANDARD MEASURING TOOL MANUFACTURER, 


Supplying (as a speciality) numerous large factories and Government Authorities, at home and abroad, with 
INTERNAL and EXTERNAL GAUGES for PLAIN PARTS and SCREW THREADS 


From 1-200 mm. diameter, made of the best cast steel, tempered, case-hardened, ground and polished in the 
highest class of workmanship, and carefully tested before leaving the works. 
The accuracy, uniformity of cylindrical form and diameter of gauges is adjusted by means of controlling 
apparatus and capillary tubes. Measuring Machines from 1/10,000 mm. tested in the works; degree of accuracy 
guaranteed to 0.002 mm. Quality of gauges delivered is the same for any system of measurement. 


Lowest ——. Illustrated Price List sent Free, 











§ ames ciao le in Could 
tai msiderab! come.’ 
FIREWOOD posing not analy este . establish a highly 


MACHINERY lucrative Firewhed Departmen 


a Separate Business ? 


M. GLOVER & CO, ,sawatiu Rngineers, LEEDS 

















SENT ON APPROVAL. 


GEIPEL’S STEAM TRAP. 


18 THE BEST IN THE WORLD. 
Gold Medal and Special Prize of 1000 
francs at Brussels Exhibition. 
Used by Admiralty for 300 lb. Working Pressure 
For the NEW ROYAL YACHT 
and 12 NEW IRONCLADS. 


GEIPEL & LANGE, Parliament Mansions, 
Westminster, London, 8.W- 8410 











THOMAS BRADFORD & Co. 


LAUNDRY, 
DAIRY, COOKING, & BATH 


ENGINEERS, 
Crescent Iron Works, MANCHESTER. 
140/38, High Holborn, LONDON. 33 | 


3337,Saved. —LeatherBelting, 


high-class quality as supplied, under rigid depa: 
mental Ra ont to Home and Foreign RaiJway and ante 
Companies; Mechanical and Electrical Engineers ; Textile, Paper, 
Corn, Cement Mills, &. Excellence of materials, careful 
manufacture, and ee aurability, under most exacting 
conditions of work, fully guaranteed. 
SI INGLE LEA ATHER BELTING : 1 in. wide, 14. per foot ; 
1} in, 2id.; 2 im, 43d. ; 24 in - Sid. 5 3 in., 63d. ; a in., Bid. ; 
8. 6d.; 8 in. 328. 5 12in , 3s. 4d, 


4in., 104, , Is, 8d. : 6 
in., 9d. ; 3 in., Is, ; 














Sin. 
DOU. BLE LEATHER BELTING ; 2 
4in., 1s, 6d.; 6 in., 2s, 6d.; 12in., 6s. 3d. ‘All per foot run. 
v NSOLICITED. 
“ Best we ever had.” 
“ Pally as good as what. we lately paid nearly three times the 
m oney for.” 
‘ Most extraordinary value.” 
on Phar is excellent.” 
ust admit the ‘ best ’ is both Best and cheapest.” 
“Shall send you all our orders,” 
Kineia Paid sonny address (or nearest station) in the United 
m, or b, 
ORDER ONLY. v.b, any home port, FOR CASH WITH 
y Length, any Wi a despatched instantly from stock. 
BRst BELTING 00.. LTD. 13, Cullum Street, London, E. a 
Telegrams : * Notwithstanding, London,” 




























CASTLE 


J, H. HOLMES & Co, 
NEWCASTLE-o»-TYNE, 


AND 


17, SOHO SQUARE, LONDON, t 





GLENBOIG UNION FIRE CLAY we L™ | A. Alley &: Maplellan, 


i os ENGINEERS, 
SENTINEL WORKS, 










plo: 






@ 40 Prize Medals 
2 aad Di, 


WHERE OTHERS MELT OR SPLITUPCLENBOIC STANDS 
WEST REGENT ST.. GLASGOW. 2465 






































. PATENT 
GRAIN, MALT AND 
SEED DRESSERS. 
Over 
. LIMITED M 35,000 
fi achines Made and Sold. 
St. Andraw's Works, Bury St Rémunds, moe “QBBY" xn 








eSeleorams 


“ACCOUPLE” 





s eON 


BLACK BULL STREET, LE EDS. 


SLOW SPEED 


dyer a as) 





HICH EFFICIENCY. 








-DYNAMOS 


THE 


BLRCHYNDEN ™ “TUBE BOILER 


SIMPLEST, ie acaba 3174 
See Hlustrated Advertisement, page 38, last issue, 


BLECHYNDEN PATENT BOILER CO. 


High Bridge Works, NEWCASTLE-ON-TYNE. 


e“ TURNER” LIQUID SOAP 


Making a Drilling 








nd Screwing Cubricant. 


No Sof 


Sole Maker : THOS. REID, Soap Maker, GLASGOW 


Blue & Ferro-Gallic Prints, 


White Line on Blue Ground and Dark 
Line on White Ground, 


PRINTED PUNCTUALLY 


BY 
Rall Lon axe. 
way don Bridge, S.E. 
PB ry Ray tor Printe by Electric Light. 
Nein rectal Portes dal path Foes. 8616 





» raat No. 4871. 





FOX TRIMMER. 


As supplied to H.M. 
Dockyards, Engineers 
Shipbuilders, é&c., &c. 











J B.STONE & C0. 


135, Finsbury Pavement, 


LONDON, E. es 
Representing— 


THE FOX'MACHINE”00, 

THE NEW BRITAIN MA- 
OHINE 00. 

THF 8. A.. WOODS MA- 
OHINE C0. 3647 


Full Line of Wood-Working Machinery. 


Paterson, Downs 
Jardine, 


COATS IRON AND STEEL 
WORKS, 


COATBRIDGE, N.B. 
BRAND; GOATS “yy 


Telegrams { , aoe ont toe 


TELEPHONE No. 62 (Coatbridge). 





7 


















- HOME & EXPORT. 
3488 














a MARSHALL, SONS, & CO. 


BRITANNIA WORKS, GAINSBOROU 
79, Farringdon Rd., LONDON, E.6. 


Address for Telegrame—‘* MARSHALLS, GAINSBORO’.” 
QUICK-SPEED HORIZONTAL TaiEruone No. 10. ; Telegrams : “‘ ENGINE, LONDON.” 
ENGINES, Rlustrated Catalogues in English ny Proton Languages, with Ourrent Prices, free Telephone, Holborn, No. 648. 
And 99, Clive Street, 


OVER 300 GOLD AND SILVER 


Orrices, SHow Rooms & STORES aT 





ERY 





OVER 


33,000 


ENGINES MADE. VERTICAL BOILERS. 04 2690 





TE TT RTE Ra ap er men mre P=) le me 


eT NEN et 


FIXED ENGINES, VERTICAL ENGINES PORTABLE VERTICAL HIGH-CLASS aaadannibas VERTICAL ENGINES, with 
with Loco. Boilers. and BOILERS. ENGINES. ENGINES. Loco. Boilers. 


CEORGE RUSSELL & 60. = 


MOTHERWELL, near GLASGOW, 
Engineers and Builders of 


all Sizes and Giasses of 4 
IS INDISPENSABLE 


3 Che [Dulsomete “ETT soccctese any Contracts OR | FOR COLONIAL USE 
PATENT STEAM P UMP ; F _ FG é == — A Such as Raising Water for Stock, Irrigation, &c. 


Of which 14,000 are in use, has stood CONTRACTORS’ WORK of all kinds, 
the test of hard work for many years, Such as Well Sinking, Foundations, Sea Walls, ke, 


and has recommendations from almost MANUFACTURERS’ USE. 
every branch of industry throughout FOR EVERY SITUATION WHERE A THOROUGHLY 


RELIABLE AND SIMPLE STEAM PUMP IS REQUIRED, 


the world. 
THE PUBLIC are requested to beware of HH if =a 7 THE PULSOMETER 
imitations of this form of Pump. Assertions it] ej. SF 5 7 Will Pump almost Anything, 
; See mu P\ Tt ite No Oil Packing or Foundations, 

as to comparative steam economy, quantities Li . No Skilled Attention necessary. 
delivered, &c., are easily made, and must be a hae No Moving Parts, but Simple and easily Re- 

ken f yrhat th worth. We are pre- Re Mt ; F placeable Valves. 
oe Re p Can be left long periods unattended on con- 


pared to prove our statements to the satisfac- Se \d || | 4 
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